Rational Software Corporation ®

s u p p o r t @ r a t i o n a l . c o m

h t t p : / / w w w . r a t i o n a l . c o m

R a t i o n a l ® C l e a r C a s e ®

R a t i o n a l ® C l e a r C a s e ® L T

M a n a g i n g S o f t w a r e P r o j e c t s

V E R S I O N : 2 0 0 3 . 0 6 . 0 0 A N D L A T E R

P A R T N U M B E R : 8 0 0 - 0 2 6 1 6 1 - 0 0 0

U N I X / W I N D O W S E D I T I O N

L e g a l N o t i c e s

C o p y r i g h t © 1 9 9 2 - 2 0 0 3 , R a t i o n a l S o f t w a r e C o r p o r a t i o n . A l l R i g h t s R e s e r v e d .

P a r t N u m b e r : 8 0 0 - 0 2 6 1 6 1 - 0 0 0

V e r s i o n N u m b e r : 2 0 0 3 . 0 6 . 0 0 a n d l a t e r

T h i s m a n u a l ( t h e " W o r k " ) i s p r o t e c t e d u n d e r t h e c o p y r i g h t l a w s o f t h e U n i t e d S t a t e s a n d / o r o t h e r

j u r i s d i c t i o n s , a s w e l l a s v a r i o u s i n t e r n a t i o n a l t r e a t i e s . A n y r e p r o d u c t i o n o r d i s t r i b u t i o n o f t h e W o r k i s

e x p r e s s l y p r o h i b i t e d w i t h o u t t h e p r i o r w r i t t e n c o n s e n t o f R a t i o n a l S o f t w a r e C o r p o r a t i o n .

T h e W o r k i s f u r n i s h e d u n d e r a l i c e n s e a n d m a y b e u s e d o r c o p i e d o n l y i n a c c o r d a n c e w i t h t h e t e r m s o f

t h a t l i c e n s e . U n l e s s s p e c i f i c a l l y a l l o w e d u n d e r t h e l i c e n s e , t h i s m a n u a l o r c o p i e s o f i t m a y n o t b e

p r o v i d e d o r o t h e r w i s e m a d e a v a i l a b l e t o a n y o t h e r p e r s o n . N o t i t l e t o o r o w n e r s h i p o f t h e m a n u a l i s

t r a n s f e r r e d . R e a d t h e l i c e n s e a g r e e m e n t f o r c o m p l e t e t e r m s .

R a t i o n a l S o f t w a r e C o r p o r a t i o n , R a t i o n a l , R a t i o n a l S u i t e , R a t i o n a l S u i t e C o n t e n t S t u d i o , R a t i o n a l A p e x ,

R a t i o n a l P r o c e s s W o r k b e n c h , R a t i o n a l R o s e , R a t i o n a l S u m m i t , R a t i o n a l U n i f i e d p r o c e s s , R a t i o n a l V i s u a l

T e s t , A n a l y s t S t u d i o , C l e a r C a s e , C l e a r C a s e A t t a c h e , C l e a r C a s e M u l t i S i t e , C l e a r D D T S , C l e a r G u i d e ,

C l e a r Q u e s t , P e r f o r m a n c e S t u d i o , P u r e C o v e r a g e , P u r i f y , Q u a n t i f y , R e q u i s i t e , R e q u i s i t e P r o , R U P ,

S i t e C h e c k , S i t e L o a d , S o D a , T e s t F a c t o r y , T e s t F o u n d a t i o n , T e s t M a t e a n d T e s t S t u d i o a r e r e g i s t e r e d

t r a d e m a r k s o f R a t i o n a l S o f t w a r e C o r p o r a t i o n i n t h e U n i t e d S t a t e s a n d a r e t r a d e m a r k s o r r e g i s t e r e d

t r a d e m a r k s i n o t h e r c o u n t r i e s . T h e R a t i o n a l l o g o , C o n n e x i s , O b j e c T i m e , R a t i o n a l D e v e l o p e r N e t w o r k ,

R D N , S c r i p t A s s u r e , a n d X D E , a m o n g o t h e r s , a r e t r a d e m a r k s o f R a t i o n a l S o f t w a r e C o r p o r a t i o n i n t h e

U n i t e d S t a t e s a n d / o r i n o t h e r c o u n t r i e s . A l l o t h e r n a m e s a r e u s e d f o r i d e n t i f i c a t i o n p u r p o s e s o n l y a n d

a r e t r a d e m a r k s o r r e g i s t e r e d t r a d e m a r k s o f t h e i r r e s p e c t i v e c o m p a n i e s .

P o r t i o n s c o v e r e d b y U . S . P a t e n t N o s . 5 , 1 9 3 , 1 8 0 a n d 5 , 3 3 5 , 3 4 4 a n d 5 , 5 3 5 , 3 2 9 a n d 5 , 5 7 4 , 8 9 8 a n d 5 , 6 4 9 , 2 0 0

a n d 5 , 6 7 5 , 8 0 2 a n d 5 , 7 5 4 , 7 6 0 a n d 5 , 8 3 5 , 7 0 1 a n d 6 , 0 4 9 , 6 6 6 a n d 6 , 1 2 6 , 3 2 9 a n d 6 , 1 6 7 , 5 3 4 a n d 6 , 2 0 6 , 5 8 4 .

A d d i t i o n a l U . S . P a t e n t s a n d I n t e r n a t i o n a l P a t e n t s p e n d i n g .

U . S . G o v e r n m e n t R e s t r i c t e d R i g h t s

L i c e n s e e a g r e e s t h a t t h i s s o f t w a r e a n d / o r d o c u m e n t a t i o n i s d e l i v e r e d a s " c o m m e r c i a l c o m p u t e r

s o f t w a r e , " a " c o m m e r c i a l i t e m , " o r a s " r e s t r i c t e d c o m p u t e r s o f t w a r e , " a s t h o s e t e r m s a r e d e f i n e d i n

D F A R S 2 5 2 . 2 2 7 , D F A R S 2 5 2 . 2 1 1 , F A R 2 . 1 0 1 , O R F A R 5 2 . 2 2 7 , ( o r a n y s u c c e s s o r p r o v i s i o n s t h e r e t o ) ,

w h i c h e v e r i s a p p l i c a b l e . T h e u s e , d u p l i c a t i o n , a n d d i s c l o s u r e o f t h e s o f t w a r e a n d / o r d o c u m e n t a t i o n

s h a l l b e s u b j e c t t o t h e t e r m s a n d c o n d i t i o n s s e t f o r t h i n t h e a p p l i c a b l e R a t i o n a l S o f t w a r e C o r p o r a t i o n

l i c e n s e a g r e e m e n t a s p r o v i d e d i n D F A R S 2 2 7 . 7 2 0 2 , s u b s e c t i o n ( c ) o f F A R 5 2 . 2 2 7 - 1 9 , o r F A R 5 2 . 2 2 7 - 1 4 , ( o r

a n y s u c c e s s o r p r o v i s i o n s t h e r e t o ) , w h i c h e v e r i s a p p l i c a b l e .

W a r r a n t y D i s c l a i m e r

T h i s d o c u m e n t a n d i t s a s s o c i a t e d s o f t w a r e m a y b e u s e d a s s t a t e d i n t h e u n d e r l y i n g l i c e n s e a g r e e m e n t .

E x c e p t a s e x p l i c i t l y s t a t e d o t h e r w i s e i n s u c h l i c e n s e a g r e e m e n t , a n d e x c e p t t o t h e e x t e n t p r o h i b i t e d o r

l i m i t e d b y l a w f r o m j u r i s d i c t i o n t o j u r i s d i c t i o n , R a t i o n a l S o f t w a r e C o r p o r a t i o n e x p r e s s l y d i s c l a i m s a l l

o t h e r w a r r a n t i e s , e x p r e s s o r i m p l i e d , w i t h r e s p e c t t o t h e m e d i a a n d s o f t w a r e p r o d u c t a n d i t s

d o c u m e n t a t i o n , i n c l u d i n g w i t h o u t l i m i t a t i o n , t h e w a r r a n t i e s o f m e r c h a n t a b i l i t y , n o n - i n f r i n g e m e n t , t i t l e

o r f i t n e s s f o r a p a r t i c u l a r p u r p o s e o r a r i s i n g f r o m a c o u r s e o f d e a l i n g , u s a g e o r t r a d e p r a c t i c e , a n d a n y

w a r r a n t y a g a i n s t i n t e r f e r e n c e w i t h L i c e n s e e ’ s q u i e t e n j o y m e n t o f t h e p r o d u c t .

T h i r d P a r t y N o t i c e s , C o d e , L i c e n s e s , a n d A c k n o w l e d g e m e n t s

P o r t i o n s C o p y r i g h t © 1 9 9 2 - 1 9 9 9 , S u m m i t S o f t w a r e C o m p a n y . A l l r i g h t s r e s e r v e d .

M i c r o s o f t , t h e M i c r o s o f t l o g o , A c t i v e A c c e s s i b i l i t y , A c t i v e C l i e n t , A c t i v e D e s k t o p , A c t i v e

D i r e c t o r y , A c t i v e M o v i e , A c t i v e P l a t f o r m , A c t i v e S t o r e , A c t i v e S y n c , A c t i v e X , A s k M a x w e l l , A u t h e n t i c o d e ,

A u t o S u m , B a c k O f f i c e , t h e B a c k O f f i c e l o g o , b C e n t r a l , B i z T a l k , B o o k s h e l f , C l e a r T y p e , C o d e V i e w ,

D a t a T i p s , D e v e l o p e r S t u d i o , D i r e c t 3 D , D i r e c t A n i m a t i o n , D i r e c t D r a w , D i r e c t I n p u t , D i r e c t X , D i r e c t X J ,

D o u b l e S p a c e , D r i v e S p a c e , F r o n t P a g e , F u n s t o n e , G e n u i n e M i c r o s o f t P r o d u c t s l o g o , I n t e l l i E y e , t h e

I n t e l l i E y e l o g o , I n t e l l i M i r r o r , I n t e l l i S e n s e , J / D i r e c t , J S c r i p t , L i n e S h a r e , L i q u i d M o t i o n , M a p b a s e ,

M a p M a n a g e r , M a p P o i n t , M a p V i s i o n , M i c r o s o f t A g e n t l o g o , t h e M i c r o s o f t e M b e d d e d V i s u a l T o o l s l o g o , t h e M i c r o s o f t I n t e r n e t E x p l o r e r l o g o , t h e M i c r o s o f t O f f i c e C o m p a t i b l e l o g o , M i c r o s o f t P r e s s , t h e

M i c r o s o f t P r e s s l o g o , M i c r o s o f t Q u i c k B a s i c , M S - D O S , M S D N , N e t M e e t i n g , N e t S h o w , t h e O f f i c e l o g o ,

O u t l o o k , P h o t o D r a w , P i v o t C h a r t , P i v o t T a b l e , P o w e r P o i n t , Q u i c k A s s e m b l e r , Q u i c k S h e l f , R e l a y O n e ,

R u s h m o r e , S h a r e P o i n t , S o u r c e S a f e , T i p W i z a r d , V - C h a t , V i d e o F l a s h , V i s u a l B a s i c , t h e V i s u a l B a s i c l o g o ,

V i s u a l C + + , V i s u a l C # , V i s u a l F o x P r o , V i s u a l I n t e r D e v , V i s u a l J + + , V i s u a l S o u r c e S a f e , V i s u a l S t u d i o , t h e

V i s u a l S t u d i o l o g o , V i z a c t , W e b B o t , W e b P I P , W i n 3 2 , W i n 3 2 s , W i n 6 4 , W i n d o w s , t h e W i n d o w s C E l o g o , t h e

W i n d o w s l o g o , W i n d o w s N T , t h e W i n d o w s S t a r t l o g o , a n d X E N I X , a r e e i t h e r t r a d e m a r k s o r r e g i s t e r e d t r a d e m a r k s o f M i c r o s o f t C o r p o r a t i o n i n t h e U n i t e d S t a t e s a n d / o r i n o t h e r c o u n t r i e s .

S u n , S u n M i c r o s y s t e m s , t h e S u n L o g o , U l t r a , A n s w e r B o o k 2 , m e d i a l i b , O p e n B o o t , S o l a r i s , J a v a , J a v a 3 D ,

S h o w M e T V , S u n F o r u m , S u n V T S , S u n F D D I , S t a r O f f i c e , a n d S u n P C i , a m o n g o t h e r s , a r e t r a d e m a r k s o r r e g i s t e r e d t r a d e m a r k s o f S u n M i c r o s y s t e m s , I n c . i n t h e U . S . a n d o t h e r c o u n t r i e s .

P u r i f y i s l i c e n s e d u n d e r S u n M i c r o s y s t e m s , I n c . , U . S . P a t e n t N o . 5 , 4 0 4 , 4 9 9 .

L i c e n s e e s h a l l n o t i n c o r p o r a t e a n y G L O B E t r o t t e r s o f t w a r e ( F L E X l m l i b r a r i e s a n d u t i l i t i e s ) i n t o a n y p r o d u c t o r a p p l i c a t i o n t h e p r i m a r y p u r p o s e o f w h i c h i s s o f t w a r e l i c e n s e m a n a g e m e n t .

B a s i c S c r i p t i s a r e g i s t e r e d t r a d e m a r k o f S u m m i t S o f t w a r e , I n c .

D e s i g n P a t t e r n s : E l e m e n t s o f R e u s a b l e O b j e c t - O r i e n t e d S o f t w a r e , b y E r i c h G a m m a , R i c h a r d H e l m ,

R a l p h J o h n s o n a n d J o h n V l i s s i d e s . C o p y r i g h t © 1 9 9 5 b y A d d i s o n - W e s l e y P u b l i s h i n g C o m p a n y , I n c . A l l r i g h t s r e s e r v e d .

C o p y r i g h t © 1 9 9 7 O p e n L i n k S o f t w a r e , I n c . A l l r i g h t s r e s e r v e d .

T h i s s o f t w a r e a n d d o c u m e n t a t i o n i s b a s e d i n p a r t o n B S D N e t w o r k i n g S o f t w a r e R e l e a s e 2 , l i c e n s e d f r o m t h e R e g e n t s o f t h e U n i v e r s i t y o f C a l i f o r n i a . W e a c k n o w l e d g e t h e r o l e o f t h e C o m p u t e r S y s t e m s R e s e a r c h

G r o u p a n d t h e E l e c t r i c a l E n g i n e e r i n g a n d C o m p u t e r S c i e n c e s D e p a r t m e n t o f t h e U n i v e r s i t y o f C a l i f o r n i a a t B e r k e l e y a n d t h e O t h e r C o n t r i b u t o r s i n i t s d e v e l o p m e n t .

T h i s p r o d u c t i n c l u d e s s o f t w a r e d e v e l o p e d b y G r e g S t e i n < g s t e i n @ l y r a . o r g > f o r u s e i n t h e m o d _ d a v m o d u l e f o r A p a c h e ( h t t p : / / w w w . w e b d a v . o r g / m o d _ d a v / ) .

A d d i t i o n a l l e g a l n o t i c e s a r e d e s c r i b e d i n t h e l e g a l _ i n f o r m a t i o n . h t m l f i l e t h a t i s i n c l u d e d i n y o u r R a t i o n a l s o f t w a r e i n s t a l l a t i o n .

C o n t e n t s

P r e f a c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i i i

A b o u t T h i s M a n u a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i i i

P r o d u c t - S p e c i f i c F e a t u r e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i i i

O r g a n i z a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i i i

C l e a r C a s e D o c u m e n t a t i o n R o a d m a p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i v

C l e a r C a s e L T D o c u m e n t a t i o n R o a d m a p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x v

C l e a r C a s e I n t e g r a t i o n s w i t h O t h e r R a t i o n a l P r o d u c t s . . . . . . . . . . . . . . . . . . . . . . x x v i

T y p o g r a p h i c a l C o n v e n t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x v i i

O n l i n e D o c u m e n t a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x v i i i

C u s t o m e r S u p p o r t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x x i x

C h o o s i n g B e t w e e n U C M a n d B a s e C l e a r C a s e . . . . . . . . . . . . . . . . . . . . 1

D i f f e r e n c e s B e t w e e n U C M a n d B a s e C l e a r C a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

B r a n c h i n g a n d C r e a t i n g V i e w s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

U s i n g C o m p o n e n t s t o O r g a n i z e F i l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

C r e a t i n g a n d U s i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

M a n a g i n g A c t i v i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

E n f o r c i n g D e v e l o p m e n t P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

W o r k i n g i n U C M

U n d e r s t a n d i n g U C M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

O v e r v i e w o f t h e U C M P r o c e s s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

C r e a t i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

C r e a t i n g a P V O B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

O r g a n i z i n g D i r e c t o r i e s a n d F i l e s i n t o C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . 1 3

S h a r e d a n d P r i v a t e W o r k A r e a s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3

S t r e a m H i e r a r c h i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4

S i n g l e - S t r e a m P r o j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4

S t a r t i n g f r o m a B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4

S e t t i n g U p t h e U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

S e t t i n g P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7

A s s i g n i n g W o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8

v i M a n a g i n g S o f t w a r e P r o j e c t s

C r e a t i n g a T e s t i n g S t r e a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8

B u i l d i n g C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9

M u l t i S i t e C o n s i d e r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9

M a k i n g a N e w B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0

R e c o m m e n d i n g t h e B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1

M o n i t o r i n g P r o j e c t S t a t u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3

O v e r v i e w o f t h e U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3

A s s o c i a t i n g U C M a n d C l e a r Q u e s t O b j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4

U C M - E n a b l e d S c h e m a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

S t a t e T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5

Q u e r i e s i n a U C M - E n a b l e d C l e a r Q u e s t S c h e m a . . . . . . . . . . . . . . . . . . . . . . . . 2 6

P l a n n i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7

U s i n g t h e S y s t e m A r c h i t e c t u r e a s t h e S t a r t i n g P o i n t . . . . . . . . . . . . . . . . . . . . . . . . 2 7

M a p p i n g S y s t e m A r c h i t e c t u r e t o C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7

D e c i d i n g W h a t t o P l a c e U n d e r V e r s i o n C o n t r o l . . . . . . . . . . . . . . . . . . . . . . . . . 2 8

M a p p i n g C o m p o n e n t s t o P r o j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8

A m o u n t o f I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

N e e d f o r P a r a l l e l R e l e a s e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

E x a m p l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 9

O r g a n i z i n g C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0

D e c i d i n g H o w M a n y V O B s t o U s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 0

I d e n t i f y i n g A d d i t i o n a l C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1

D e f i n i n g t h e D i r e c t o r y S t r u c t u r e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 2

I d e n t i f y i n g R e a d - O n l y C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 4

C h o o s i n g a S t r e a m S t r a t e g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 4

S t r e a m H i e r a r c h i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 5

S i n g l e - S t r e a m P r o j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 6

R e a d - O n l y S t r e a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7

S p e c i f y i n g a B a s e l i n e S t r a t e g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7

I d e n t i f y i n g a P r o j e c t B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 7

W h e n t o C r e a t e B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9

I d e n t i f y i n g t h e I n i t i a l B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 9

O n g o i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0

D e f i n i n g a N a m i n g C o n v e n t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0

I d e n t i f y i n g P r o m o t i o n L e v e l s t o R e f l e c t S t a t e o f D e v e l o p m e n t . . . . . . . . . . . . . . 4 1

P l a n n i n g H o w t o T e s t B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1

P l a n n i n g P V O B s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2

C o n t e n t s v i i

D e c i d i n g H o w M a n y P V O B s t o U s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2

U n d e r s t a n d i n g t h e R o l e o f t h e A d m i n i s t r a t i v e V O B . . . . . . . . . . . . . . . . . . . . . . 4 3

U s i n g M u l t i p l e P V O B s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 4

I d e n t i f y i n g S p e c i a l E l e m e n t T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 5

N o n m e r g i n g E l e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6

N o n a u t o m e r g i n g E l e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6

D e f i n i n g t h e S c o p e o f E l e m e n t T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6

P l a n n i n g H o w t o U s e t h e U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . 4 7

M a p p i n g P V O B s t o C l e a r Q u e s t U s e r D a t a b a s e s . . . . . . . . . . . . . . . . . . . . . . . . 4 7

M u l t i S i t e R e q u i r e m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7

P r o j e c t s L i n k e d t o S a m e D a t a b a s e M u s t H a v e U n i q u e N a m e s . . . . . . . . . 4 7

U s e O n e S c h e m a R e p o s i t o r y f o r L i n k e d D a t a b a s e s . . . . . . . . . . . . . . . . . . 4 8

D e c i d i n g W h i c h S c h e m a t o U s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 9

O v e r v i e w o f t h e U n i f i e d C h a n g e M a n a g e m e n t S c h e m a . . . . . . . . . . . . . . . . 5 0

E n a b l i n g a S c h e m a f o r U C M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 1

S e t t i n g P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

C o m p o n e n t s a n d B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

M o d i f i a b l e C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

D e f a u l t P r o m o t i o n L e v e l f o r R e c o m m e n d i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . 5 3

D e f a u l t V i e w T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 3

P e r m i s s i o n s t o M o d i f y P r o j e c t s a n d S t r e a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4

A l l o w A l l U s e r s t o M o d i f y t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 4

A l l o w A l l U s e r s t o M o d i f y t h e S t r e a m a n d I t s B a s e l i n e s . . . . . . . . . . . . . . . . . . . 5 4

D e l i v e r O p e r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5

A l l o w D e l i v e r i e s f r o m S t r e a m w i t h P e n d i n g C h e c k o u t s . . . . . . . . . . . . . . . . . . . 5 5

R e b a s e B e f o r e D e l i v e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5

D e l i v e r O p e r a t i o n s t o N o n d e f a u l t T a r g e t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5

A l l o w D e l i v e r i e s f r o m S t r e a m s i n O t h e r P r o j e c t s . . . . . . . . . . . . . . . . . . . . . 5 7

A l l o w D e l i v e r i e s T h a t C o n t a i n C h a n g e s i n F o u n d a t i o n B a s e l i n e s . . . . . . . . 5 7

A l l o w D e l i v e r i e s T h a t C o n t a i n C h a n g e s M a d e t o C o m p o n e n t s

N o t i n T a r g e t S t r e a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 8

A l l o w D e l i v e r i e s T h a t C o n t a i n C h a n g e s t o N o n m o d i f i a b l e C o m p o n e n t s . . . 5 9

U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 9

P e r f o r m C l e a r Q u e s t A c t i o n B e f o r e W o r k O n . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 9

P e r f o r m C l e a r Q u e s t A c t i o n B e f o r e D e l i v e r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 9

P e r f o r m C l e a r Q u e s t A c t i o n B e f o r e C h a n g i n g A c t i v i t y . . . . . . . . . . . . . . . . . . . . 5 9

P e r f o r m C l e a r Q u e s t A c t i o n A f t e r D e l i v e r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 0

P e r f o r m C l e a r Q u e s t A c t i o n A f t e r C h a n g i n g A c t i v i t y . . . . . . . . . . . . . . . . . . . . . . 6 0

v i i i M a n a g i n g S o f t w a r e P r o j e c t s

T r a n s i t i o n t o C o m p l e t e A f t e r D e l i v e r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 0

T r a n s i t i o n t o C o m p l e t e A f t e r C h a n g i n g A c t i v i t y . . . . . . . . . . . . . . . . . . . . . . . . . 6 1

T r a n s f e r C l e a r Q u e s t M a s t e r s h i p B e f o r e D e l i v e r y . . . . . . . . . . . . . . . . . . . . . . . . 6 1

T r a n s f e r C l e a r Q u e s t M a s t e r s h i p A f t e r D e l i v e r y . . . . . . . . . . . . . . . . . . . . . . . . . 6 2

H o w t h e I n t e g r a t i o n H a n d l e s I n t e r p r o j e c t D e l i v e r i e s . . . . . . . . . . . . . . . . . . . . . 6 2

S e t t i n g U p a C l e a r Q u e s t U s e r D a t a b a s e . . . . . . . . . . . . . . . . . . . . . . . 6 5

U s i n g t h e P r e d e f i n e d U C M - E n a b l e d S c h e m a s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 5

E n a b l i n g a S c h e m a t o W o r k w i t h U C M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6

R e q u i r e m e n t s f o r E n a b l i n g C u s t o m R e c o r d T y p e s . . . . . . . . . . . . . . . . . . . . . . 6 8

S e t t i n g S t a t e T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 8

S t a t e T r a n s i t i o n D e f a u l t A c t i o n R e q u i r e m e n t s f o r R e c o r d T y p e s . . . . . . . . . . . . 6 9

U p g r a d i n g Y o u r S c h e m a t o t h e L a t e s t U C M P a c k a g e . . . . . . . . . . . . . . . . . . . . . . . 7 1

C u s t o m i z i n g C l e a r Q u e s t P r o j e c t P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1

A s s o c i a t i n g C h i l d A c t i v i t y R e c o r d s w i t h a P a r e n t A c t i v i t y R e c o r d . . . . . . . . . . . . . . . 7 2

U s i n g P a r e n t / C h i l d C o n t r o l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2

C r e a t i n g U s e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2

S e t t i n g t h e E n v i r o n m e n t ( U N I X ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 3

S e t t i n g U p t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 5

C r e a t i n g a P r o j e c t f r o m S c r a t c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6

C r e a t i n g t h e P r o j e c t V O B ( W i n d o w s ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6

C r e a t i n g t h e P r o j e c t V O B ( U N I X ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 7

C r e a t i n g a C o m p o n e n t f o r S t o r i n g t h e P r o j e c t B a s e l i n e . . . . . . . . . . . . . . . . . . . 7 8

C r e a t i n g C o m p o n e n t s f o r S t o r i n g E l e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 9

C r e a t i n g a V O B T h a t S t o r e s M u l t i p l e C o m p o n e n t s ( W i n d o w s ) . . . . . . . . . . 7 9

C r e a t i n g a V O B T h a t S t o r e s M u l t i p l e C o m p o n e n t s ( U N I X ) . . . . . . . . . . . . . 8 0

C r e a t i n g O n e C o m p o n e n t P e r V O B ( W i n d o w s ) . . . . . . . . . . . . . . . . . . . . . . 8 1

C r e a t i n g O n e C o m p o n e n t P e r V O B ( U N I X ) . . . . . . . . . . . . . . . . . . . . . . . . . 8 1

C r e a t i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 3

S e t t i n g a B a s e l i n e N a m i n g T e m p l a t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4

D e f i n i n g P r o m o t i o n L e v e l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5

C r e a t i n g a n I n t e g r a t i o n V i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 5

C r e a t i n g t h e C o m p o s i t e B a s e l i n e T h a t R e p r e s e n t s t h e P r o j e c t . . . . . . . . . . . . . 8 6

C r e a t i n g a n d S e t t i n g a n A c t i v i t y ( U N I X O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 8

C r e a t i n g t h e D i r e c t o r y S t r u c t u r e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 8

O n W i n d o w s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 8

O n U N I X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 9

I m p o r t i n g D i r e c t o r i e s a n d F i l e s f r o m O u t s i d e C l e a r C a s e . . . . . . . . . . . . . . . . . . 8 9

C o n t e n t s i x

M a k i n g a n d R e c o m m e n d i n g a B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 0

C r e a t i n g a P r o j e c t B a s e d o n a n E x i s t i n g C l e a r C a s e C o n f i g u r a t i o n . . . . . . . . . . . . . 9 0

C r e a t i n g t h e P V O B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 0

M a k i n g a V O B i n t o a C o m p o n e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1

M a k i n g a B a s e l i n e f r o m a L a b e l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1

C r e a t i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2

C r e a t i n g a n I n t e g r a t i o n V i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2

C r e a t i n g a P r o j e c t B a s e d o n a n E x i s t i n g P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 2

U s i n g a C o m p o s i t e B a s e l i n e t o C a p t u r e F i n a l B a s e l i n e s . . . . . . . . . . . . . . . . . . 9 3

R e u s i n g E x i s t i n g P V O B a n d C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3

C r e a t i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 3

C r e a t i n g a n I n t e g r a t i o n V i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4

E n a b l i n g a P r o j e c t t o U s e t h e U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . 9 4

M i g r a t i n g A c t i v i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 5

S e t t i n g P r o j e c t P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 6

A s s i g n i n g A c t i v i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 7

D i s a b l i n g t h e L i n k B e t w e e n a P r o j e c t a n d a C l e a r Q u e s t U s e r D a t a b a s e . . . . . 9 8

F i x i n g P r o j e c t s T h a t C o n t a i n L i n k e d a n d U n l i n k e d A c t i v i t i e s . . . . . . . . . . . . . . . 9 8

D e t e c t i n g t h e P r o b l e m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9

C o r r e c t i n g t h e P r o b l e m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 9

H o w M u l t i S i t e A f f e c t s t h e U C M - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . 9 9

R e p l i c a a n d N a m i n g R e q u i r e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 0

T r a n s f e r r i n g M a s t e r s h i p o f t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 0

L i n k i n g A c t i v i t i e s t o C l e a r Q u e s t R e c o r d s . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 0

C h a n g i n g P r o j e c t P o l i c y S e t t i n g s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 0

C h a n g i n g t h e P r o j e c t N a m e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 1

W o r k i n g w i t h R a t i o n a l S u i t e ( W i n d o w s ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 1

C r e a t i n g a D e v e l o p m e n t S t r e a m f o r T e s t i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . 1 0 1

C r e a t i n g a F e a t u r e - S p e c i f i c D e v e l o p m e n t S t r e a m . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 3

M a n a g i n g t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 5

A d d i n g C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 5

M a k i n g t h e C o m p o n e n t M o d i f i a b l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 6

S y n c h r o n i z i n g t h e V i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 6

S y n c h r o n i z i n g C h i l d S t r e a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 7

U p d a t i n g S n a p s h o t V i e w L o a d R u l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 7

B u i l d i n g C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 8

L o c k i n g t h e I n t e g r a t i o n S t r e a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 8

x M a n a g i n g S o f t w a r e P r o j e c t s

F i n d i n g W o r k T h a t I s R e a d y t o B e D e l i v e r e d . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 9

C o m p l e t i n g R e m o t e D e l i v e r O p e r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 9

U n d o i n g a D e l i v e r O p e r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 0

B u i l d i n g a n d T e s t i n g t h e C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 0

C r e a t i n g a N e w B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 0

M a k i n g t h e N e w B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 1

M a k i n g a B a s e l i n e f o r a S e t o f A c t i v i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2

M a k i n g a B a s e l i n e o f O n e C o m p o n e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2

U n l o c k i n g t h e S t r e a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 2

T e s t i n g t h e B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 3

F i x i n g P r o b l e m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 3

R e c o m m e n d i n g t h e B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 4

R e s o l v i n g B a s e l i n e C o n f l i c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 5

C o n f l i c t s B e t w e e n a C o m p o s i t e B a s e l i n e a n d a N o n c o m p o s i t e B a s e l i n e . . . . 1 1 6

C o n f l i c t s B e t w e e n T w o C o m p o s i t e B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 6

M o n i t o r i n g P r o j e c t S t a t u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 6

V i e w i n g B a s e l i n e H i s t o r i e s ( W i n d o w s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 7

C o m p a r i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 8

Q u e r y i n g C l e a r Q u e s t U s e r D a t a b a s e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 0

U s i n g C l e a r C a s e R e p o r t s ( W i n d o w s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 1

C l e a n i n g U p t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3

R e m o v i n g U n u s e d O b j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3

P r o j e c t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3

S t r e a m s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3

C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 3

B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 4

A c t i v i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 4

L o c k i n g a n d M a k i n g O b s o l e t e t h e P r o j e c t a n d S t r e a m s . . . . . . . . . . . . . . . . . . 1 2 4

U s i n g T r i g g e r s t o E n f o r c e D e v e l o p m e n t P o l i c i e s . . . . . . . . . . . . . . . 1 2 5

O v e r v i e w o f T r i g g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 5

P r e o p e r a t i o n a n d P o s t o p e r a t i o n T r i g g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 6

S c o p e o f T r i g g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 6

U s i n g A t t r i b u t e s w i t h T r i g g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 6

W h e n t o U s e C l e a r Q u e s t S c r i p t s I n s t e a d o f U C M T r i g g e r s . . . . . . . . . . . . . . . 1 2 7

S h a r i n g T r i g g e r s B e t w e e n U N I X a n d W i n d o w s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 7

U s i n g D i f f e r e n t P a t h n a m e s o r D i f f e r e n t S c r i p t s . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

U s i n g t h e S a m e S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

C o n t e n t s x i

T i p s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 8

E n f o r c e S e r i a l D e l i v e r O p e r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

S e t u p S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 9

P r e o p e r a t i o n T r i g g e r S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 0

P o s t o p e r a t i o n T r i g g e r S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 2

S e n d M a i l t o D e v e l o p e r s o n D e l i v e r O p e r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 2

S e t u p S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 2

P o s t o p e r a t i o n T r i g g e r S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 3

D o N o t A l l o w A c t i v i t i e s t o B e C r e a t e d o n t h e I n t e g r a t i o n S t r e a m . . . . . . . . . . . . . . 1 3 4

I m p l e m e n t i n g a R o l e - B a s e d A c c e s s C o n t r o l S y s t e m . . . . . . . . . . . . . . . . . . . . . . . 1 3 5

P r e o p e r a t i o n T r i g g e r S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 6

A d d i t i o n a l U s e s f o r U C M T r i g g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 7

M a n a g i n g P a r a l l e l R e l e a s e s o f M u l t i p l e P r o j e c t s . . . . . . . . . . . . . . . 1 3 9

M a n a g i n g a C u r r e n t P r o j e c t a n d a F o l l o w - O n P r o j e c t S i m u l t a n e o u s l y . . . . . . . . . . 1 3 9

E x a m p l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 9

P e r f o r m i n g I n t e r p r o j e c t R e b a s e O p e r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 1

I n c o r p o r a t i n g a P a t c h R e l e a s e i n t o a N e w V e r s i o n o f t h e P r o j e c t . . . . . . . . . . . . . 1 4 2

E x a m p l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 2

D e l i v e r i n g W o r k t o A n o t h e r P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 3

U s i n g a M a i n l i n e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 4

M e r g i n g f r o m a P r o j e c t t o a N o n - U C M B r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 5

W o r k i n g i n B a s e C l e a r C a s e

M a n a g i n g P r o j e c t s i n B a s e C l e a r C a s e . . . . . . . . . . . . . . . . . . . . . . . . 1 4 9

S e t t i n g U p t h e P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 9

C r e a t i n g a n d P o p u l a t i n g V O B s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 9

P l a n n i n g a B r a n c h i n g S t r a t e g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 0

B r a n c h N a m e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1

B r a n c h e s a n d C l e a r C a s e M u l t i S i t e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 1

C r e a t i n g S h a r e d V i e w s a n d S t a n d a r d C o n f i g S p e c s . . . . . . . . . . . . . . . . . . . . 1 5 1

R e c o m m e n d a t i o n s f o r V i e w N a m e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 2

I m p l e m e n t i n g D e v e l o p m e n t P o l i c i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 2

U s i n g L a b e l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 2

U s i n g A t t r i b u t e s , H y p e r l i n k s , T r i g g e r s , a n d L o c k s . . . . . . . . . . . . . . . . . . . . . . 1 5 3

G l o b a l T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 4

x i i M a n a g i n g S o f t w a r e P r o j e c t s

G e n e r a t i n g R e p o r t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 4

I n t e g r a t i n g C h a n g e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 4

D e f i n i n g P r o j e c t V i e w s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 7

H o w C o n f i g S p e c s W o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 7

D e f a u l t C o n f i g S p e c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 7

T h e S t a n d a r d C o n f i g u r a t i o n R u l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 8

O m i t t i n g t h e S t a n d a r d C o n f i g u r a t i o n R u l e s . . . . . . . . . . . . . . . . . . . . . . . . 1 5 9

C o n f i g S p e c I n c l u d e F i l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 9

P r o j e c t E n v i r o n m e n t f o r S a m p l e C o n f i g S p e c s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 9

V i e w s f o r P r o j e c t D e v e l o p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 2

V i e w f o r N e w D e v e l o p m e n t o n a B r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 2

V a r i a t i o n T h a t U s e s a T i m e R u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 2

V i e w t o M o d i f y a n O l d C o n f i g u r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 2

O m i t t i n g t h e / m a i n / L A T E S T R u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 4

V a r i a t i o n T h a t U s e s a T i m e R u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 4

V i e w t o I m p l e m e n t M u l t i p l e - L e v e l B r a n c h i n g . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 4

V i e w t o R e s t r i c t C h a n g e s t o a S i n g l e D i r e c t o r y . . . . . . . . . . . . . . . . . . . . . . . . 1 6 5

V i e w s t o M o n i t o r P r o j e c t S t a t u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 6

V i e w T h a t U s e s A t t r i b u t e s t o S e l e c t V e r s i o n s . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 6

P i t f a l l s o f U s i n g T h i s C o n f i g u r a t i o n f o r D e v e l o p m e n t . . . . . . . . . . . . . . . . . 1 6 7

V i e w T h a t S h o w s C h a n g e s o f O n e D e v e l o p e r . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 8

H i s t o r i c a l V i e w D e f i n e d b y a V e r s i o n L a b e l . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 9

H i s t o r i c a l V i e w D e f i n e d b y a T i m e R u l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 0

V i e w s f o r P r o j e c t B u i l d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 0

V i e w T h a t U s e s R e s u l t s o f a N i g h t l y B u i l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 0

V a r i a t i o n s T h a t S e l e c t V e r s i o n s o f P r o j e c t L i b r a r i e s . . . . . . . . . . . . . . . . . . . . 1 7 1

V i e w T h a t S e l e c t s V e r s i o n s o f A p p l i c a t i o n S u b s y s t e m s . . . . . . . . . . . . . . . . . . 1 7 1

V i e w T h a t S e l e c t s V e r s i o n s T h a t B u i l t a P a r t i c u l a r P r o g r a m . . . . . . . . . . . . . . 1 7 2

C o n f i g u r i n g t h e M a k e f i l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 2

F i x i n g B u g s i n t h e P r o g r a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 3

S e l e c t i n g V e r s i o n s T h a t B u i l t a S e t o f P r o g r a m s . . . . . . . . . . . . . . . . . . . . 1 7 3

S h a r i n g C o n f i g S p e c s B e t w e e n U N I X a n d W i n d o w s . . . . . . . . . . . . . . . . . . . . . . . 1 7 4

P a t h n a m e S e p a r a t o r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 4

P a t h n a m e s i n C o n f i g S p e c E l e m e n t R u l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 4

C o n f i g S p e c C o m p i l a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 5

E x a m p l e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 5

C o n t e n t s x i i i

I m p l e m e n t i n g P r o j e c t D e v e l o p m e n t P o l i c i e s . . . . . . . . . . . . . . . . . . . 1 7 7

G o o d D o c u m e n t a t i o n o f C h a n g e s I s R e q u i r e d . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 7

A l l S o u r c e F i l e s R e q u i r e a P r o g r e s s I n d i c a t o r . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 8

L a b e l A l l V e r s i o n s U s e d i n K e y C o n f i g u r a t i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 9

I s o l a t e W o r k o n R e l e a s e B u g s t o a B r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 0

A v o i d D i s r u p t i n g t h e W o r k o f O t h e r D e v e l o p e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 0

D e n y A c c e s s t o P r o j e c t D a t a W h e n N e c e s s a r y . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 1

N o t i f y T e a m M e m b e r s o f R e l e v a n t C h a n g e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 2

A l l S o u r c e F i l e s M u s t M e e t P r o j e c t S t a n d a r d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 3

A s s o c i a t e C h a n g e s w i t h C h a n g e O r d e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 4

A s s o c i a t e P r o j e c t R e q u i r e m e n t s w i t h S o u r c e F i l e s . . . . . . . . . . . . . . . . . . . . . . . . 1 8 5

P r e v e n t U s e o f C e r t a i n C o m m a n d s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 6

C e r t a i n B r a n c h e s A r e S h a r e d A m o n g M u l t i S i t e S i t e s . . . . . . . . . . . . . . . . . . . . . . 1 8 7

S h a r i n g T r i g g e r s B e t w e e n U N I X a n d W i n d o w s . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 8

U s i n g D i f f e r e n t P a t h n a m e s o r D i f f e r e n t S c r i p t s . . . . . . . . . . . . . . . . . . . . . . . . 1 8 8

U s i n g t h e S a m e S c r i p t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 9

N o t e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 9

S e t t i n g U p t h e B a s e C l e a r C a s e - C l e a r Q u e s t I n t e g r a t i o n . . . . . . . . . . 1 9 1

O v e r v i e w o f t h e I n t e g r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 1

C o n f i g u r i n g C l e a r Q u e s t a n d C l e a r C a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 2

A d d i n g C l e a r C a s e D e f i n i t i o n s t o a C l e a r Q u e s t S c h e m a . . . . . . . . . . . . . . . . . 1 9 2

I n s t a l l i n g T r i g g e r s i n C l e a r C a s e V O B s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 3

Q u i c k S t a r t f o r E v a l u a t i o n s ( V 2 T r i g g e r s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . 1 9 4

S e t t i n g E n v i r o n m e n t V a r i a b l e s f o r t h e C l e a r Q u e s t W e b I n t e r f a c e . . . . . . . 1 9 4

S e t t i n g t h e E n v i r o n m e n t f o r t h e C l e a r Q u e s t P e r l A P I . . . . . . . . . . . . . . . . 1 9 5

E d i t i n g t h e C o n f i g u r a t i o n F i l e ( V 2 T r i g g e r s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . 1 9 5

T e s t i n g t h e I n t e g r a t i o n ( V 2 T r i g g e r s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 5

C h e c k i n g P e r f o r m a n c e ( V 2 T r i g g e r s O n l y ) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 6

U s i n g t h e I n t e g r a t i o n Q u e r y W i z a r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 6

I n t e g r a t i n g C h a n g e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 7

H o w M e r g i n g W o r k s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 7

U s i n g t h e G U I t o M e r g e E l e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9

U s i n g t h e C o m m a n d L i n e t o M e r g e E l e m e n t s . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 0

C o m m o n M e r g e S c e n a r i o s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 0

S c e n a r i o : S e l e c t i v e M e r g e f r o m a S u b b r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 1

x i v M a n a g i n g S o f t w a r e P r o j e c t s

S c e n a r i o : R e m o v i n g t h e C o n t r i b u t i o n s o f S o m e V e r s i o n s . . . . . . . . . . . . . . . . 2 0 2

S c e n a r i o : M e r g i n g A l l P r o j e c t W o r k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 3

A l l P r o j e c t W o r k I s I s o l a t e d o n a B r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 3

A l l P r o j e c t W o r k I s o l a t e d i n a V i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 3

S c e n a r i o : M e r g i n g a N e w R e l e a s e o f a n E n t i r e S o u r c e T r e e . . . . . . . . . . . . . . 2 0 3

S c e n a r i o : M e r g i n g D i r e c t o r y V e r s i o n s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 6

U s i n g Y o u r O w n M e r g e T o o l s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 7

U s i n g E l e m e n t T y p e s t o C u s t o m i z e F i l e E l e m e n t P r o c e s s i n g . . . . 2 0 9

F i l e T y p e s i n a T y p i c a l P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 9

H o w C l e a r C a s e A s s i g n s E l e m e n t T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 0

E l e m e n t T y p e s a n d T y p e M a n a g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 0

O t h e r A p p l i c a t i o n s o f E l e m e n t T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 2

U s i n g E l e m e n t T y p e s t o C o n f i g u r e a V i e w . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 2

P r o c e s s i n g F i l e s b y E l e m e n t T y p e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 2

P r e d e f i n e d a n d U s e r - D e f i n e d E l e m e n t T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 3

P r e d e f i n e d a n d U s e r - D e f i n e d T y p e M a n a g e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 3

U N I X ˙ C r e a t i n g a N e w T y p e M a n a g e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 3

U N I X ˙ W r i t i n g a T y p e M a n a g e r P r o g r a m . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 4

E x i t S t a t u s o f a M e t h o d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 4

T y p e M a n a g e r f o r M a n u a l P a g e S o u r c e F i l e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 5

C r e a t i n g t h e T y p e M a n a g e r D i r e c t o r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 5

I n h e r i t i n g M e t h o d s f r o m A n o t h e r T y p e M a n a g e r . . . . . . . . . . . . . . . . . . . . . . . 2 1 5

T h e c r e a t e _ v e r s i o n M e t h o d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 6

T h e c o n s t r u c t _ v e r s i o n M e t h o d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 7

I m p l e m e n t i n g a N e w c o m p a r e M e t h o d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1 8

T e s t i n g t h e T y p e M a n a g e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 0

I n s t a l l i n g a n d U s i n g t h e T y p e M a n a g e r . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 1

I c o n U s e b y G U I B r o w s e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 2

U s i n g C l e a r C a s e T h r o u g h o u t t h e D e v e l o p m e n t C y c l e . . . . . . . . . . . 2 2 5

P r o j e c t O v e r v i e w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 5

D e v e l o p m e n t S t r a t e g y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 7

P r o j e c t M a n a g e r a n d C l e a r C a s e A d m i n i s t r a t o r . . . . . . . . . . . . . . . . . . . . . . . . 2 2 7

U s e o f B r a n c h e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 7

C r e a t i n g P r o j e c t V i e w s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 9

C r e a t i n g B r a n c h T y p e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 0

C r e a t i n g S t a n d a r d C o n f i g S p e c s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 0

x v i i i M a n a g i n g S o f t w a r e P r o j e c t s

F i g u r e 1 B r a n c h i n g H i e r a r c h y i n B a s e C l e a r C a s e . . . . . . . . . . . . . . . . . . . . . . . . . 2

F i g u r e 2 P r o j e c t M a n a g e r , D e v e l o p e r , a n d I n t e g r a t o r W o r k F l o w s . . . . . . . . . . . 1 1

F i g u r e 3 V O B C o n t a i n i n g M u l t i p l e C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . 1 3

F i g u r e 4 B a s e l i n e s o f T w o C o m p o n e n t s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5

F i g u r e 5 C o m p o s i t e B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6

F i g u r e 6 R e b a s e O p e r a t i o n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 1

F i g u r e 7 P r o m o t i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2

F i g u r e 8 A s s o c i a t i o n o f U C M a n d C l e a r Q u e s t O b j e c t s i n I n t e g r a t i o n . . . . . . . . . 2 4

F i g u r e 9 C o m p o n e n t s U s e d b y T r a n s a c t i o n B u i l d e r P r o j e c t . . . . . . . . . . . . . . . . 3 0

F i g u r e 1 0 S t o r i n g M u l t i p l e C o m p o n e n t s i n a V O B . . . . . . . . . . . . . . . . . . . . . . . . . 3 1

F i g u r e 1 1 U s i n g a R e a d - O n l y C o m p o n e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 4

F i g u r e 1 2 U s i n g a F e a t u r e - S p e c i f i c D e v e l o p m e n t S t r e a m . . . . . . . . . . . . . . . . . . . 3 5

F i g u r e 1 3 U s i n g a S y s t e m - L e v e l C o m p o s i t e B a s e l i n e . . . . . . . . . . . . . . . . . . . . . . 3 9

F i g u r e 1 4 R e l a t e d P r o j e c t s S h a r i n g O n e P V O B . . . . . . . . . . . . . . . . . . . . . . . . . . 4 3

F i g u r e 1 5 U s i n g O n e P V O B a s a n A d m i n i s t r a t i v e V O B f o r M u l t i p l e P V O B s . . . . . 4 5

F i g u r e 1 6 P r o j e c t s i n M u l t i p l e P V O B s L i n k e d t o t h e S a m e

C l e a r Q u e s t D a t a b a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 8

F i g u r e 1 7 U s i n g t h e S a m e S c h e m a R e p o s i t o r y f o r M u l t i p l e

C l e a r Q u e s t D a t a b a s e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 9

F i g u r e 1 8 U C M T a b o f R e c o r d F o r m f o r a U C M - E n a b l e d R e c o r d T y p e . . . . . . . . 5 0

F i g u r e 1 9 M a i n T a b o f R e c o r d F o r m f o r t h e B a s e C M A c t i v i t y R e c o r d T y p e . . . . . . 5 1

F i g u r e 2 0 D e f a u l t a n d N o n d e f a u l t D e l i v e r T a r g e t s i n a S t r e a m H i e r a r c h y . . . . . . . 5 6

F i g u r e 2 1 D e l i v e r i n g C h a n g e s M a d e i n a F o u n d a t i o n B a s e l i n e . . . . . . . . . . . . . . . 5 8

F i g u r e 2 2 A s s o c i a t i n g a U s e r D a t a b a s e w i t h a U C M - E n a b l e d S c h e m a . . . . . . . . 6 5

F i g u r e 2 3 A s s i g n i n g S t a t e T y p e s t o a R e c o r d T y p e ´ s S t a t e s . . . . . . . . . . . . . . . . . 6 7

F i g u r e 2 4 N a v i g a t i n g t o R e c o r d T y p e ´ s S t a t e T r a n s i t i o n M a t r i x . . . . . . . . . . . . . . . 6 7

F i g u r e 2 5 S t a t e T r a n s i t i o n s o f U C M - e n a b l e d B a s e C M A c t i v i t y R e c o r d T y p e . . . . . 7 0

F i g u r e 2 6 N a v i g a t i n g t o I n t e g r a t i o n S t r e a m i n P r o j e c t E x p l o r e r . . . . . . . . . . . . . . . 8 6

F i g u r e 2 7 U s i n g t h e E d i t B a s e l i n e D e p e n d e n c i e s G U I . . . . . . . . . . . . . . . . . . . . . 8 7

F i g u r e 2 8 S t e p 2 o f N e w P r o j e c t W i z a r d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 4

F i g u r e 2 9 E n a b l i n g a P r o j e c t t o W o r k w i t h a C l e a r Q u e s t U s e r D a t a b a s e . . . . . . . 9 6

F i g u r e 3 0 N a v i g a t i n g t o t h e U C M P r o j e c t s Q u e r y . . . . . . . . . . . . . . . . . . . . . . . . . . 9 7

F i g u r e 3 1 A d d B a s e l i n e D i a l o g B o x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 6

F i g u r e 3 2 M a k e B a s e l i n e D i a l o g B o x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 1

F i g u r e 3 3 C l e a r C a s e C o m p o n e n t T r e e B r o w s e r . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 7

F i g u r e 3 4 C o m p a r i n g B a s e l i n e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 9

F i g u r e s

x x M a n a g i n g S o f t w a r e P r o j e c t s

F i g u r e 3 5 C o m p a r i n g B a s e l i n e s b y A c t i v i t y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 0

F i g u r e 3 6 C l e a r C a s e R e p o r t B u i l d e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 2

F i g u r e 3 7 M a n a g i n g a F o l l o w - O n R e l e a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 0

F i g u r e 3 8 I n c o r p o r a t i n g a P a t c h R e l e a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 3

F i g u r e 3 9 M a k i n g a C h a n g e t o a n O l d V e r s i o n . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 3

F i g u r e 4 0 M u l t i p l e - L e v e l A u t o - M a k e - B r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 5

F i g u r e 4 1 D e v e l o p m e n t C o n f i g S p e c v s . Q A C o n f i g S p e c . . . . . . . . . . . . . . . . . . 1 6 7

F i g u r e 4 2 C h e c k i n g O u t a B r a n c h o f a n E l e m e n t . . . . . . . . . . . . . . . . . . . . . . . . 1 6 8

F i g u r e 4 3 R e q u i r e m e n t s T r a c i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 6

F i g u r e 4 4 V e r s i o n s I n v o l v e d i n a T y p i c a l M e r g e . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 8

F i g u r e 4 5 C l e a r C a s e M e r g e A l g o r i t h m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 9

F i g u r e 4 6 S e l e c t i v e M e r g e f r o m a S u b b r a n c h . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 1

F i g u r e 4 7 R e m o v i n g t h e C o n t r i b u t i o n s o f S o m e V e r s i o n s . . . . . . . . . . . . . . . . . . 2 0 2

F i g u r e 4 8 M e r g i n g a N e w R e l e a s e o f a n E n t i r e S o u r c e T r e e . . . . . . . . . . . . . . . 2 0 4

F i g u r e 4 9 U s e r - D e f i n e d I c o n D i s p l a y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 2 3

F i g u r e 5 0 P r o j e c t P l a n f o r R e l e a s e 2 . 0 D e v e l o p m e n t . . . . . . . . . . . . . . . . . . . . . 2 2 6

F i g u r e 5 1 D e v e l o p m e n t M i l e s t o n e s : E v o l u t i o n o f a T y p i c a l E l e m e n t . . . . . . . . . . 2 2 9

F i g u r e 5 2 C r e a t i n g B a s e l i n e 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 3

F i g u r e 5 3 U p d a t i n g M a j o r E n h a n c e m e n t s D e v e l o p m e n t . . . . . . . . . . . . . . . . . . . 2 3 5

F i g u r e 5 4 M e r g i n g B a s e l i n e 1 C h a n g e s i n t o t h e m a j o r B r a n c h . . . . . . . . . . . . . . 2 3 8

F i g u r e 5 5 B a s e l i n e 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3 9

F i g u r e 5 6 E l e m e n t S t r u c t u r e A f t e r t h e P r e - B a s e l i n e - 2 M e r g e . . . . . . . . . . . . . . . 2 4 2

F i g u r e 5 7 F i n a l T e s t a n d R e l e a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 3

F i g u r e 5 8 C h a n g e S e t s i n C l e a r Q u e s t G U I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 3

F i g u r e 5 9 C u s t o m i z a b l e A r e a s o f R e p o r t B u i l d e r I n t e r f a c e . . . . . . . . . . . . . . . . . 2 5 6

F i g u r e 6 0 C u s t o m i z a b l e I n t e r f a c e f o r R e p o r t V i e w e r W i n d o w . . . . . . . . . . . . . . . 2 5 7

F i g u r e 6 1 R u n - T i m e P r o c e s s i n g S e q u e n c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 9

F i g u r e 6 2 R e p o r t B u i l d e r U s e r I n t e r f a c e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 2

F i g u r e 6 3 R e p o r t V i e w e r W i n d o w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 7 3

F i g u r e 6 4 R e p o r t B u i l d e r W i n d o w w i t h I n v a l i d P a r a m e t e r s . . . . . . . . . . . . . . . . . 2 9 6

x x i

T a b l e 1 R e c o m m e n d e d D i r e c t o r y S t r u c t u r e f o r C o m p o n e n t s . . . . . . . . . . . . . . . 3 2

T a b l e 2 S t a t e T y p e s i n U C M - E n a b l e d S c h e m a . . . . . . . . . . . . . . . . . . . . . . . . . 6 8

T a b l e 3 E n v i r o n m e n t V a r i a b l e s R e q u i r e d f o r I n t e g r a t i o n . . . . . . . . . . . . . . . . . . 7 3

T a b l e 4 Q u e r i e s i n U C M - E n a b l e d S c h e m a . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 0

T a b l e 5 F i l e s U s e d i n a T y p i c a l P r o j e c t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 0 9

T a b l e 6 V i e w P r o f i l e F e a t u r e s a n d T h e i r U C M C o u n t e r p a r t s . . . . . . . . . . . . . . 2 4 8

T a b l e 7 P a r a m e t e r s S u p p l i e d w i t h C l e a r C a s e R e p o r t s . . . . . . . . . . . . . . . . . . 2 6 5

T a b l e 8 F i e l d s M o d i f i e r s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 8

T a b l e 9 F i e l d T y p e S u p p l i e d w i t h C l e a r C a s e R e p o r t s . . . . . . . . . . . . . . . . . . . 2 6 9

T a b l e s

x x i i M a n a g i n g S o f t w a r e P r o j e c t s

x x i i i

P r e f a c e

R a t i o n a l C l e a r C a s e , a c o n f i g u r a t i o n m a n a g e m e n t s y s t e m , i s d e s i g n e d t o h e l p s o f t w a r e

d e v e l o p m e n t t e a m s t r a c k t h e o b j e c t s u s e d i n s o f t w a r e b u i l d s . Y o u c a n u s e b a s e

C l e a r C a s e t o c r e a t e a c u s t o m i z e d c o n f i g u r a t i o n m a n a g e m e n t e n v i r o n m e n t , o r y o u c a n

a d o p t t h e U n i f i e d C h a n g e M a n a g e m e n t ( U C M ) p r o c e s s .

A b o u t T h i s M a n u a l

T h i s m a n u a l s h o w s p r o j e c t m a n a g e r s h o w t o s e t u p a n d m a n a g e a c o n f i g u r a t i o n

m a n a g e m e n t e n v i r o n m e n t f o r t h e i r d e v e l o p m e n t t e a m u s i n g e i t h e r U C M o r t h e

c u s t o m i z a b l e f e a t u r e s o f b a s e C l e a r C a s e .

P r o d u c t - S p e c i f i c F e a t u r e s

T h i s m a n u a l d e s c r i b e s R a t i o n a l C l e a r C a s e a n d R a t i o n a l C l e a r C a s e L T . C l e a r C a s e L T

d o e s n o t i n c l u d e a l l f e a t u r e s a v a i l a b l e i n C l e a r C a s e . I n a d d i t i o n , s o m e u s e r i n t e r f a c e s

a r e d i f f e r e n t i n t h e t w o p r o d u c t s . T h i s m a n u a l u s e s t h e f o l l o w i n g l a b e l t o c a l l o u t

d i f f e r e n c e s : P r o d u c t N o t e . W h e n u s e d o u t s i d e o f a P r o d u c t N o t e s e c t i o n , C l e a r C a s e

r e f e r s t o b o t h p r o d u c t s .

O r g a n i z a t i o n

T h e m a n u a l i s d i v i d e d i n t o t w o p a r t s :

n P a r t 1 : W o r k i n g i n U C M . R e a d t h i s p a r t i f y o u p l a n t o u s e U C M t o i m p l e m e n t y o u r

t e a m ´ s d e v e l o p m e n t p r o c e s s .

n P a r t 2 : W o r k i n g i n B a s e C l e a r C a s e . R e a d t h i s p a r t i f y o u p l a n t o u s e t h e b a s e

C l e a r C a s e f e a t u r e s t o i m p l e m e n t a c u s t o m i z e d d e v e l o p m e n t p r o c e s s f o r y o u r

t e a m .

x x i v M a n a g i n g S o f t w a r e P r o j e c t s

C l e a r C a s e D o c u m e n t a t i o n R o a d m a p

P r e f a c e x x v

C l e a r C a s e L T D o c u m e n t a t i o n R o a d m a p

x x v i M a n a g i n g S o f t w a r e P r o j e c t s

C l e a r C a s e I n t e g r a t i o n s w i t h O t h e r R a t i o n a l P r o d u c t s

I n t e g r a t i o n D e s c r i p t i o n W h e r e i t i s d o c u m e n t e d

B a s e C l e a r C a s e -

C l e a r Q u e s t

A s s o c i a t e s c h a n g e r e q u e s t s

w i t h v e r s i o n s o f C l e a r C a s e

e l e m e n t s .

C l e a r C a s e : D e v e l o p i n g S o f t w a r e

C l e a r C a s e : M a n a g i n g S o f t w a r e

P r o j e c t s

C l e a r Q u e s t : A d m i n i s t r a t o r ´ s G u i d e

B a s e C l e a r C a s e - A p e x A l l o w s A p e x d e v e l o p e r s t o

s t o r e f i l e s i n C l e a r C a s e .

I n s t a l l i n g R a t i o n a l A p e x ( U N I X )

B a s e C l e a r C a s e -

C l e a r D D T S

A s s o c i a t e s c h a n g e r e q u e s t s

w i t h v e r s i o n s o f C l e a r C a s e

e l e m e n t s .

C l e a r C a s e C l e a r D D T S I n t e g r a t i o n

B a s e C l e a r C a s e -

P u r i f y P l u s

A l l o w s d e v e l o p e r s t o i n v o k e

C l e a r C a s e f r o m P u r i f y P l u s .

P u r i f y P l u s H e l p

B a s e C l e a r C a s e -

R e q u i s i t e P r o

A r c h i v e s R e q u i s i t e P r o p r o j e c t s

i n C l e a r C a s e .

R e q u i s i t e P r o U s e r ´ s G u i d e

R e q u i s i t e P r o H e l p

B a s e C l e a r C a s e - R o s e S t o r e s R o s e m o d e l s i n

C l e a r C a s e .

R o s e H e l p

B a s e C l e a r C a s e -

R o s e R e a l T i m e

S t o r e s R o s e R e a l T i m e m o d e l s i n

C l e a r C a s e .

R o s e R e a l T i m e T o o l s e t G u i d e

R o s e R e a l T i m e G u i d e t o T e a m

D e v e l o p m e n t

B a s e C l e a r C a s e - S o D A C o l l e c t s i n f o r m a t i o n f r o m

C l e a r C a s e a n d p r e s e n t s i t i n

v a r i o u s r e p o r t f o r m a t s .

U s i n g R a t i o n a l S o D A f o r W o r d

U s i n g R a t i o n a l S o D A f o r F r a m e

S o D A H e l p

B a s e C l e a r C a s e - X D E S t o r e s X D E m o d e l s i n

C l e a r C a s e

X D E H e l p

U C M - C l e a r Q u e s t L i n k s U C M a c t i v i t i e s t o

C l e a r Q u e s t r e c o r d s .

C l e a r C a s e : D e v e l o p i n g S o f t w a r e

C l e a r C a s e : M a n a g i n g S o f t w a r e

P r o j e c t s

C l e a r Q u e s t : A d m i n i s t r a t o r ´ s G u i d e

U C M - P u r i f y P l u s A l l o w s d e v e l o p e r s t o i n v o k e

C l e a r C a s e f r o m P u r i f y P l u s .

P u r i f y P l u s H e l p

P r e f a c e x x v i i

T y p o g r a p h i c a l C o n v e n t i o n s

T h i s m a n u a l u s e s t h e f o l l o w i n g t y p o g r a p h i c a l c o n v e n t i o n s :

n c c a s e - h o m e - d i r r e p r e s e n t s t h e d i r e c t o r y i n t o w h i c h t h e C l e a r C a s e P r o d u c t F a m i l y

h a s b e e n i n s t a l l e d . B y d e f a u l t , t h i s d i r e c t o r y i s / o p t / r a t i o n a l / c l e a r c a s e o n U N I X a n d

C : \ P r o g r a m F i l e s \ R a t i o n a l \ C l e a r C a s e o n W i n d o w s .

n c q u e s t - h o m e - d i r r e p r e s e n t s t h e d i r e c t o r y i n t o w h i c h R a t i o n a l C l e a r Q u e s t h a s b e e n

i n s t a l l e d . B y d e f a u l t , t h i s d i r e c t o r y i s / o p t / r a t i o n a l / c l e a r q u e s t o n U N I X a n d

C : \ P r o g r a m F i l e s \ R a t i o n a l \ C l e a r Q u e s t o n W i n d o w s .

n B o l d i s u s e d f o r n a m e s t h e u s e r c a n e n t e r ; f o r e x a m p l e , c o m m a n d n a m e s a n d

b r a n c h n a m e s .

n A s a n s - s e r i f f o n t i s u s e d f o r f i l e n a m e s , d i r e c t o r y n a m e s , a n d f i l e e x t e n s i o n s .

U C M - R e q u i s i t e P r o A l l o w s R e q u i s i t e P r o

a d m i n i s t r a t o r s t o c r e a t e

b a s e l i n e s o f R e q u i s i t e P r o

p r o j e c t s i n U C M , a n d t o c r e a t e

R e q u i s i t e P r o p r o j e c t s f r o m

b a s e l i n e s .

R e q u i s i t e P r o U s e r ´ s G u i d e

R e q u i s i t e P r o H e l p

U s i n g U C M w i t h R a t i o n a l S u i t e

U C M - R o s e S t o r e s R o s e m o d e l s i n

C l e a r C a s e .

R o s e H e l p

U s i n g U C M w i t h R a t i o n a l S u i t e

U C M - R o s e R e a l T i m e A s s o c i a t e s a c t i v i t i e s w i t h

r e v i s i o n s .

R o s e R e a l T i m e T o o l s e t G u i d e

R o s e R e a l T i m e G u i d e t o T e a m

D e v e l o p m e n t

U C M - S o D A C o l l e c t s i n f o r m a t i o n f r o m

C l e a r C a s e a n d p r e s e n t s i t i n

v a r i o u s r e p o r t f o r m a t s .

U s i n g R a t i o n a l S o D A f o r W o r d

U s i n g R a t i o n a l S o D A f o r F r a m e

S o D A H e l p

U C M - T e s t M a n a g e r S t o r e s t e s t a s s e t s i n C l e a r C a s e . R a t i o n a l T e s t M a n a g e r U s e r ´ s G u i d e

T e s t M a n a g e r H e l p

U s i n g U C M w i t h R a t i o n a l S u i t e

U C M - X D E S t o r e s X D E m o d e l s i n

C l e a r C a s e

X D E H e l p

U C M - X D E T e s t e r S t o r e s X D E T e s t e r D a t a s t o r e s i n

C l e a r C a s e

X D E T e s t e r H e l p

I n t e g r a t i o n D e s c r i p t i o n W h e r e i t i s d o c u m e n t e d

x x v i i i M a n a g i n g S o f t w a r e P r o j e c t s

n A s a n s - s e r i f b o l d f o n t i s u s e d f o r G U I e l e m e n t s ; f o r e x a m p l e , m e n u n a m e s a n d n a m e s o f c h e c k b o x e s .

n I t a l i c i s u s e d f o r v a r i a b l e s , d o c u m e n t t i t l e s , g l o s s a r y t e r m s , a n d e m p h a s i s .

n A monospaced font is used for exam ples. W here user input needs to be

         distinguished from  program  output, bold is used for user input.

      n N onprinting characters appear as follow s: <EOF>, <NL>.

      n Key nam es and key com binations are capitalized and appear as follow s: SHIFT,

         CTRL+G.

      n [ ] Brackets enclose optional item s in form at and syntax descriptions.

      n { } Braces enclose a list from  w hich you m ust choose an item  in form at and syntax

         descriptions.

      n | A  vertical bar separates item s in a list of choices.

      n ... In a syntax description, an ellipsis indicates you can repeat the preceding item

         or line one or m ore tim es. O therw ise, it can indicate om itted inform ation.

         Note: In certain contexts, you can use ^...~ w ithin a pathnam e as a w ildcard, sim ilar

         to ^*~ or ^?~. For m ore inform ation, see the w ildcards_ccase reference page.

      n If a com m and or option nam e has a short form , a ^m edial dot̃  ( ×) character

         indicates the shortest legal abbreviation. For exam ple:

         lsc×heckout

O n lin e  D o c u m e n tatio n

      The ClearCase Product Fam ily (CPF) includes online docum entation, as follow s:

      H elp System : U se the Help m enu, the Help button, or the F1 key. To display the contents

      of the online docum entation set, do one of the follow ing:

      n O n U N IX, type cleartool m an contents

      n O n W indow s, click Start> Program s> Rational Software> Rational ClearCase>

         Help

      n O n either platform , to display contents for Rational ClearCase M ultiSite, type

         m ultitool m an contents

      n U se the Help button in a dialog box to display inform ation about that dialog box or

         press F1.

                                                               Preface xxix

      Reference Pages: U se the cleartool m an and m ultitool m an com m ands. For m ore
      inform ation, see the m an reference page.

      Com m and Syntax: Use the ˘help com m and option or the cleartool help com m and.

      Tutorial: Provides a step-by-step tour of im portant features of the product. To start the
      tutorial, do one of the follow ing:
      n O n U N IX, type cleartool m an tutorial

      n O n W indow s, click Start> Program s> Rational Software> Rational ClearCase>
         ClearCase Tutorial

      PD F M anuals: N avigate to:
      n O n U N IX, ccase-home-dir/doc/books

      n O n W indow s, ccase-hom e-dir\doc\books

C u s to m e r S u p p o rt

      If you have any problem s w ith the softw are or docum entation, please contact Rational
      Custom er Support by telephone, fax, or electronic m ail as described below. For
      inform ation regarding support hours, languages spoken, or other support inform ation,
      click the Support link on the Rational W eb site at w w w.rational.com .

       Your
       location

                 Telephone Facsim ile Electronic m ail

       N orth
       A m erica

                 800-433-5444
                 toll free or
                 408-863-4000
                 Cupertino, CA

                                408-863-4194
                                Cupertino, CA
                                781-676-2460
                                Lexington, M A

                                                support@rational.com

       Europe,
       M iddle
       East, and
       A frica

                 +31-(0)20-4546-200
                 N etherlands

                                +31-(0)20-4546-201
                                N etherlands

                                                support@europe.rational.com

       A sia Pacific 61-2-9419-0111
                 A ustralia

                                61-2-9419-0123
                                A ustralia

                                                support@apac.rational.com

xxx Managing Software Projects

                                                                       1

                                                                   1

C h o o s in g  B e tw e e n

U C M  a n d  B a s e

C le a r C a s e

      Before you can start to use Rational ClearCase to m anage the version control and
      configuration needs of your developm ent project, you need to decide w hether to use
      the out-of-the-box U nified Change M anagem ent (U CM ) process or base ClearCase.
      This chapter describes the m ain differences betw een the tw o m ethods from  the project
      m anagem ent perspective.

      The rest of this m anual is organized into tw o parts. Part 1 describes how  to m anage a
      project using U CM . Part 2 describes how  to m anage a project using the various tools in
      base ClearCase.

D iffere n c e s  B etw ee n  U C M  a n d  B a s e  C le arC as e

      Base ClearCase consists of a set of pow erful tools to establish an environm ent in w hich
      developers can w ork in parallel on a shared set of files, and project m anagers can
      define policies that govern how  developers w ork together.

      UCM  is one recom m ended m ethod of using ClearCase for version control and
      configuration m anagem ent. U CM  is layered on base ClearCase. Therefore, it is possible
      to w ork efficiently in U CM  w ithout having to m aster the details of base ClearCase.

      UCM  offers the convenience of an out-of-the-box solution; base ClearCase offers the
      flexibility to im plem ent virtually any configuration m anagem ent solution that you
      deem  appropriate for your environm ent.

B ranching and C reating V iew s

      Base ClearCase uses branches to enable parallel developm ent. A  branch is an object that
      specifies a linear sequence of versions of an elem ent. Every elem ent has one m ain
      branch, w hich represents the principal line of developm ent, and m ay have m ultiple
      subbranches, each of w hich represents a separate line of developm ent. For exam ple, a
      project team  m ay use the m ain branch for new  developm ent w ork w hile using a
      subbranch sim ultaneously for fixing a bug.

      Subbranches can have subbranches. For exam ple, a project team  m ay designate a
      subbranch for porting a product to a different platform . The team  m ay then decide to
      create a bug-fixing subbranch off that porting subbranch. Base ClearCase allow s you

2 Managing Software Projects

      to create com plex branch hierarchies. Figure1 illustrates a m ultilevel branch hierarchy.

      As a project m anager in such an environm ent, you need to ensure that developers are

      w orking on the correct branches. Developers w ork in view s. A  view is a w ork area for

      developers to create versions of elem ents. Each view  includes a config spec, w hich is a

      set of rules that determ ines w hich versions of elem ents the view  selects.

      Figure 1 Branching Hierarchy in Base ClearCase

      As project m anager, you tell developers w hich rules to include in their config specs so

      that their view s access the appropriate set of versions.

      UCM  uses branches also, but you do not have to m anipulate them  directly because it

      layers stream s over the branches. A  stream  is a ClearCase object that m aintains a list of

      activities and baselines and determ ines w hich versions of elem ents appear in a

      developerś view. In U CM , a typical project contains one integration stream , w hich

      records the project́s shared set of elem ents, and m ultiple development stream s, in w hich

      developers w ork on their parts of the project in isolation from  the team . The project́s

      integration stream  uses one branch. Each developm ent stream  uses its ow n branch.

      You can create a hierarchy of developm ent stream s, and U CM  creates the branching

      hierarchy to support those stream s.

      Although m ost custom ers use ClearCase to im plem ent a parallel developm ent

      environm ent, U CM  and base ClearCase also support serial developm ent. In base

      changing the quality-level property of a baseline to reflect a higher degree of stability,

      you can, in effect, prom ote the baseline.

M anaging A ctivities

      In base ClearCase, you w ork at the version and file level. U CM  provides a higher level

      of abstraction: activities. An activity is a ClearCase object that you use to record the

      w ork required to com plete a developm ent task. For exam ple, an activity m ay be to

      change a graphical user interface (GU I). You m ay need to edit several files to m ake the

      changes. U CM  records the set of versions that you create to com plete the activity in a

      change set. Because activities appear throughout the U CM  user interface, you can

      perform  operations on sets of related versions by identifying activities rather than

      having to identify num erous versions.

      Because activities correspond to significant project tasks, you can track the progress of

      a project m ore easily. For exam ple, you can determ ine w hich activities w ere com pleted

      in w hich baselines. If you use the U CM -ClearQ uest integration, you gain additional

      project m anagem ent control, such as the ability to assign states and state transitions to

      activities. You can then generate reports by issuing queries such as ^show  m e all

      activities assigned to Pat that are in the Ready state.~

E nforcing D evelopm ent P olicies

      A key part of m anaging the configuration m anagem ent aspect of a softw are project is

      establishing and enforcing developm ent policies. In a parallel developm ent

      environm ent, it is crucial to establish rules that govern how  team  m em bers access and

      update shared sets of files. Such policies are helpful in tw o w ays:

      n They m inim ize project build problem s by identifying conflicting changes m ade by

         m ultiple developers as early as possible.

      n They establish greater com m unication am ong team  m em bers.

      These are exam ples of com m on developm ent policies:

      n D evelopers m ust synchronize their private w ork areas w ith the project́s

         recom m ended baseline before delivering their w ork to the project́s shared w ork

         area.

      n D evelopers m ust notify other team  m em bers by e-m ail w hen they deliver w ork to

         the project́s shared w ork area.

      In base ClearCase, you can use tools such as triggers and attributes to create

      m echanism s to enforce developm ent policies. U CM  includes a set of com m on

      developm ent policies, w hich you can set through the GUI or com m and-line interface

W o rk in g  in  U C M

                                                                   2
U n d e r s ta n d in g  U C M

      This chapter provides an overview  of U nified Change M anagem ent (U CM ), w hich is

      available w ith Rational ClearCase. Specifically, it introduces the m ain UCM  objects and

      describes the tasks involved in m anaging a U CM  project. Subsequent chapters describe

      in detail the steps required to perform  these tasks.

O v erv ie w  o f th e U C M  P ro c e s s

      In U CM , your w ork follow s a cycle that com plem ents an iterative softw are

      developm ent process. M em bers of a project team  w ork in a U CM  project. A  project is

      the object that contains the configuration inform ation needed to m anage a significant

      developm ent effort, such as a product release. A  project contains one m ain shared

      w ork area and typically m ultiple private w ork areas. Private w ork areas allow

      developers to w ork on activities in isolation. The project m anager and integrator are

      responsible for m aintaining the project́s shared w ork area. W ork w ithin a project

      progresses as follow s:

      1 You create a project and identify an initial set of baselines of one or m ore

         com ponents. A com ponent is a group of related directory and file elem ents, w hich

         you develop, integrate, and release together. A  baseline is a version of one or m ore

         com ponents.

      2 D evelopers join the project by creating their private w ork areas and populating

         them  w ith the contents of the project́s baselines.

      3 D evelopers create activities and w ork on one activity at a tim e. A n activity records

         the set of files that a developer creates or m odifies to com plete a developm ent task,

         such as fixing a bug. This set of files associated w ith an activity is know n as a

         change set.

      4 W hen developers com plete activities, and build and test their w ork in their private

         w ork areas, they share their w ork w ith the project team  by perform ing deliver

         operations. A  deliver operation m erges w ork from  the developerś private w ork

         area to the project́s shared w ork area.

5 Periodically, the integrator builds the project́s executable files in the shared w ork
  area, using the delivered w ork.

6 If the project builds successfully, the integrator creates new  baselines. In a separate
  w ork area, a team  of softw are quality engineers perform s m ore extensive testing of
  the new  baselines.

7 Periodically, as the quality and stability of baselines im prove, the integrator
  adjusts the prom otion level attribute of baselines to reflect appropriate m ilestones,
  such as Built, Tested, or Released. W hen the new  baselines pass a sufficient level of
  testing, the integrator designates them  as the recomm ended set of baselines.

8 D evelopers perform  rebase operations to update their private w ork areas to include
  the set of versions represented by the new  recom m ended baselines.

9 D evelopers continue the cycle of w orking on activities, delivering com pleted
  activities, updating their private w ork areas w ith new  baselines.

Figure2 illustrates the connection betw een the project m anagem ent, developm ent, and
integration cycles. This m anual describes the steps perform ed by project m anagers and
integrators. See D eveloping Software for inform ation about the steps perform ed by
developers.

                                           Chapter 2 - Understanding UCM 11

Figure 2 Project M anager, Developer, and Integrator W ork Flow s

C re atin g  th e  P ro je ct

      To create and set up a project, you m ust perform  the follow ing tasks:

      n Create a repository for storing project inform ation

      n Create com ponents that contain the set of files the developers w ork on

      n Create baselines that identify the versions of files w ith w hich the developers start

         their w ork

      To use UCM  w ith Rational ClearQ uest, you m ust perform  additional setup steps.

C reating a PV O B

      ClearCase stores file elem ents, directory elem ents, derived objects, and m etadata in a

      repository called a versioned object base (VO B). In U CM , each project m ust have a

      project VO B (PVO B). A PVO B is a special kind of VO B that stores UCM  objects, such

      as projects, activities, and change sets. A PVO B m ust exist before you can create a

      project. Check w ith your siteś ClearCase adm inistrator to see w hether a PVO B has

      already been created. For details on creating a PVOB, see Creating the Project VO B

      (W indows) on page76 or Creating the Project VOB (U N IX) on page77.

O rganizing D irectories and Files into C om ponents

      As the num ber of files and directories in your system  grow s, you need a w ay to reduce

      the com plexity of m anaging them . Com ponents are the UCM  m echanism  for

      sim plifying the organization of your files and directories. The elem ents that you group

      into a com ponent typically im plem ent a reusable piece of your system  architecture. By

      organizing related files and directories into com ponents, you can view  your system  as

      a sm all num ber of identifiable com ponents, rather than as one large set of directories

      and files.

      The directory and file elem ents of a com ponent reside physically in a VO B. The

      com ponent object resides in a PVO B. W ithin a com ponent, you organize directory and

      file elem ents into a directory tree. In Figure3, the directory trees for the G UI, A dm in,

      and Reports com ponents appear directly under the VO Bś root directory. You can

      convert existing VO Bs or directory trees w ithin VOBs into com ponents, or you can

      create a com ponent from  scratch. For details on creating a com ponent from  scratch, see

      Creating Components for Storing Elements on page79. For details on converting a VO B

      into a com ponent, see M aking a VOB into a Component on page91.

      Figure 3 VOB Containing M ultiple Com ponents

S hared and P rivate W ork A reas

      A w ork area consists of a view  and a stream . A  view is a directory tree that show s a

      single version of each file in your project. A  stream is a ClearCase object that m aintains

      a list of activities and baselines and determ ines w hich versions of elem ents appear in

      your view.

      A project contains one integration stream, w hich records the project́s baselines and

      enables access to shared versions of the project́s elem ents. The integration stream  and

      a corresponding integration view  represent the project́s m ain shared w ork area.

      In a typical project, each developer has a private w ork area, w hich consists of a

      developm ent stream  and a corresponding developm ent view. The development stream

      m aintains a list of the developerś activities and determ ines w hich versions of elem ents

      appear in the developerś view.

      W hen you create a project from  the U CM  G UI, ClearCase creates the integration stream

      for you. If you create a project from  the com m and-line interface, you need to create the

      integration stream  explicitly. D evelopers create their developm ent stream s and

      developm ent view s w hen they join the project. See D eveloping Software for inform ation

      on joining a project.

      Stream  H ierarchies

      In the basic UCM  process, the integration stream  is the project́s only shared w ork area.

      You m ay w ant to create additional shared w ork areas for developers w ho are w orking

      together on specific parts of the project. You can accom plish this by creating a hierarchy

      of developm ent stream s. For exam ple, you can create a developm ent stream  and

      designate it as the shared w ork area for developers w orking on a particular feature.

      Developers then create their ow n developm ent stream s and view s under the

      developm ent stream  for this feature. The developers deliver w ork to and rebase their

      stream s to recom m ended baselines in the featureś developm ent stream . See Choosing

      a Stream Strategy on page34 for details on developm ent stream  hierarchies.

      S ingle-S tream  P rojects

      Although m ost custom ers use UCM  to im plem ent a parallel developm ent

      environm ent, UCM  also supports serial developm ent by letting you create a

      single-stream  project. A  single-stream  project contains one stream , the integration

      stream . All developers w ork on the integration stream  rather than on developm ent

      stream s. Each developer has their ow n view. W e recom m end serial developm ent only

      for very sm all project team s w hose developers w ork together closely. See Choosing a

      Stream  Strategy on page34 for details on single-stream  projects.

Starting from  a B aseline

      After you create project com ponents or select existing com ponents, you m ust identify

      and recom m end the baseline or baselines that serve as the starting point for the team ś

      developers. A  baseline identifies one version of every elem ent visible in a com ponent.

Figure4 show s baselines nam ed BL1 and BL2 that identify versions in com ponent A
and com ponent B, respectively.

W hen developers join the project, they populate their w ork areas w ith the versions of
directory and file elem ents represented by the project́s recom m ended baselines.

Alternatively, developers can join the project at a feature-specific developm ent stream
level, in w hich case they populate their w ork areas w ith the developm ent stream ś
recom m ended baselines. This practice ensures that all m em bers of the project team
start w ith the sam e set of files.

If your project team  w orks on m ultiple com ponents, you m ay w ant to use a com posite
baseline. A  composite baseline selects baselines in other com ponents. In Figure5, the PB1
com posite baseline selects baselines BL1 and BL2 of com ponents A and B, respectively.

The Proj com ponent does not contain any elem ents of its ow n. It contains only the
com posite baseline that selects the recom m ended baselines of the project́s
com ponents. By using a com posite baseline in this m anner, you can identify one
baseline to represent the entire project.

Figure 4 Baselines of Two Com ponents

      Figure 5 Com posite Baseline

S etting U p the U C M -C learQ uest Integration

      You can use U CM  w ithout Rational ClearQ uest, the change request m anagem ent tool,

      but the integration w ith ClearQ uest adds significant project m anagem ent and activity

      m anagem ent capabilities. W hen you set up a U CM  project to w ork w ith ClearQ uest,

      the integration links all project activities to ClearQ uest records. You can then take

      advantage of U CM -ClearQuest́s state transition m odel and ClearQ uest́s query,

      reporting, and charting features. These features allow  you to do the follow ing:

      n A ssign activities to developers

      n U se states and state transition rules to m anage activities

      n G enerate reports based on database queries

      n Select additional developm ent policies to be enforced

      To set up the U CM -ClearQ uest integration:

      1 Enable a ClearQ uest schem a to w ork w ith UCM  or use a predefined U CM -enabled

         schem a.

      2 Create or upgrade a ClearQ uest user database to use the schem a.

      3 Enable your U CM  project to w ork w ith ClearQ uest.

      See Overview of the U CM -ClearQuest Integration on page23 for additional inform ation

      about the integration.

S e ttin g  P o lic ie s

      UCM  includes a set of policies that you can set to enforce developm ent practices

      am ong m em bers of the project team . By setting policies, you can im prove

      com m unication am ong project team  m em bers and m inim ize the problem s you m ay

      encounter w hen integrating their w ork. For exam ple, you can set a policy that requires

      developers to update their w ork areas w ith the project́s latest recom m ended baseline

      before they deliver w ork. This practice reduces the likelihood that developers w ill need

      to w ork through com plex m erges w hen they deliver their w ork. For a description of all

      policies you can set in U CM , see Chapter4, Setting Policies. You can set policies on

      projects and stream s.

      In addition to the set of policies that U CM  provides, you can create triggers on U CM

      operations to enforce custom ized developm ent policies. See Chapter8, U sing Triggers

      to Enforce D evelopment Policies for details about creating triggers.

A ss ig n in g  W o rk

      This task is optional and is possible only if you use the UCM -ClearQ uest integration.

      As project m anager, you are responsible for identifying and scheduling the high-level

      tasks for your project team . In som e organizations, the project m anager creates

      activities and assigns them  to developers. In other organizations, the developers create

      their ow n activities. See Assigning Activities on page97 for details on creating and

      assigning activities in ClearQ uest.

C re atin g  a  Te s tin g  S tre a m

      In your role as integrator, you are responsible for building the w ork delivered by

      developers, creating baselines, and testing those baselines. W hen you m ake baselines

      in the integration stream , you lock the stream  to prevent developers from  delivering

      w ork. This practice ensures that you w ork w ith a static set of files. It is acceptable to

      perform  quick validation tests of the new  baselines in the integration stream . H ow ever,

      w e recom m end that you do not lock the integration stream  for a long tim e because you

      w ill create a backlog of deliveries. To perform  m ore rigorous testing, such as regression

      testing, you should create a developm ent stream  to be used solely for testing baselines.

      See Creating a D evelopm ent Stream  for Testing Baselines on page101 for details on creating

      a testing stream .

B u ild in g  C o m p o n e n ts

      Before you m ake new  baselines, build the com ponents in the integration stream  by

      using the current baselines plus any w ork that developers have delivered to the stream

      since you created the current baselines. Lock the integration stream  before you build

      the com ponents to ensure that you w ork w ith a static set of files. If the build succeeds,

      you can m ake baselines that select the latest delivered w ork. If your project uses

      feature-specific developm ent stream s, perform  this task on those stream s as w ell as on

      the integration stream .

M ultiS ite C onsideration

      Product Note: Rational ClearCase LT does not currently support Rational ClearCase

      M ultiSite.

      In m ost cases, developers com plete the deliver operations that they start. If your

      project uses ClearCase M ultiSite, you m ay need to com plete som e deliver operations

      before you can build the com ponents. M any ClearCase custom ers use M ultiSite, a

      product layered on ClearCase, to support parallel softw are developm ent across

      geographically distributed project team s. M ultiSite lets developers w ork on the sam e

      VO B concurrently at different locations. Each location w orks on its ow n copy of the

      VO B, know n as a replica.

      To avoid conflicts, M ultiSite uses an exclusive-right-to-m odify schem e, called

      mastership. VO B objects, such as stream s and branches, are assigned a m aster replica. The

      m aster replica has the exclusive right to m odify or delete these objects.

      In a M ultiSite configuration, a team  of developers m ay w ork at a rem ote site, and the

      project́s integration stream  m ay be m astered at a different replica than the developers´

      developm ent stream s. In this situation, the developers cannot com plete deliver

      operations to the integration stream . A s integrator, you m ust com plete these deliver

      operations. UCM  provides a variation of the deliver operation called a rem ote deliver.

      W hen U CM  determ ines that the integration stream  is m astered at a rem ote site, it

      m akes the deliver operation a rem ote deliver, w hich starts the deliver operation but

      does not m erge any versions. You then com plete the deliver operation at the rem ote

      site.

      For details on com pleting rem ote deliver operations, see Finding W ork That Is Ready to

      Be D elivered on page109.

M a kin g  a  N e w  B a se lin e

      To ensure that developers stay in sync w ith each otherś w ork, m ake new  baselines

      regularly. A new  baseline includes the w ork developers have delivered to the

      integration stream  since the last baseline. If your project uses feature-specific

      developm ent stream s, perform  this task on those stream s as w ell as on the integration

      stream . In som e environm ents, the lead developer w orking on a feature m ay assum e

      the role of integrator for a feature-specific developm ent stream . To m ake a new

      baseline:

      1 M ake sure that the integration stream  is locked to prevent developers from

         delivering w ork w hile you create the baseline. Developers can continue to w ork on

         activities in their developm ent stream s.

      2 Verify the stability of the project by testing its com ponents.

      3 M ake the baseline.

      4 U nlock the integration stream  so that developers can deliver w ork.

      After your team  of softw are quality engineers tests the new  baseline m ore extensively

      and determ ines that it is stable, m ake the baseline the recomm ended baseline.

      Developers then update their w ork areas w ith the new  baseline by perform ing a rebase

      operation, w hich m erges files and directories from  the integration stream  or

      feature-specific developm ent stream  to their developm ent stream s.

      Figure6 illustrates a rebase operation from  baseline BL1 to BL2. For details on m aking

      baselines, see Creating a N ew Baseline on page110.

      Figure 6 Rebase O peration

R ec o m m e n d in g  th e  B as e lin e

      As w ork on your project progresses and the quality and stability of the com ponents

      im prove, change the baselineś prom otion level attribute to reflect im portant

      m ilestones. The prom otion level attribute typically indicates a level of testing. For
exam ple, Figure7 show s the evolution of baselines through three levels of testing; the

BL8 baseline is ready for production.

W hen baselines pass the level of testing required to be considered stable, m ake them
the recom m ended set of baselines. D evelopers then rebase their developm ent stream s
to the recom m ended baselines. You can set a policy that requires developers to rebase
their developm ent stream s to the set of recom m ended baselines before they deliver
w ork. This policy helps to ensure that developers update their w ork areas w henever a
baseline passes an acceptable level of testing.

For details on recom m ending baselines, see Recom m ending the Baseline on page114.

Figure 7 Prom oting Baselines

M o n ito rin g  P ro je ct S ta tu s

      ClearCase provides several tools to help you track the progress of your project:

      n The U CM -ClearQ uest integration includes six ClearQ uest queries, w hich you can

         use to retrieve inform ation about activities in your project. For exam ple, you can

         see all activities that are in an active state or all active activities assigned to a

         particular developer. In addition, you can create custom ized ClearQ uest queries.

      n The Com pare Baselines G UI com pares any tw o baselines of a com ponent and

         displays the differences in activities and versions associated w ith each baseline.

         You can use this feature to determ ine w hen a particular feature w as included in a

         baseline.

      n The Com ponent Tree Brow ser (W indow s only) displays the baseline history of a

         com ponent. The GU I includes a feature that lets you filter the display so that you

         see only specified stream s or baselines at or above a specified prom otion level.

      n The ClearCase Report Builder and Report View er (W indow s only) let you generate

         and view  reports specific to your project environm ent. The Report Builder

         provides a set of reports organized by ClearCase object, such as project, stream ,

         elem ent, and view. In addition, you can custom ize the procedures used to generate

         and display reports.

      See M onitoring Project Status on page116 for details on using these tools.

O v e rv ie w  o f th e  U C M -C lea rQ u e s t In te g ra tio n

      This section describes the follow ing U CM -ClearQuest integration concepts:

      n A ssociation of UCM  and ClearQ uest objects

      n U CM -enabled schem a

      n Q ueries

      n State types

A ssociating U C M  and C learQ uest O bjects

      Setting up the integration links U CM  and ClearQ uest objects. Figure8 show s the

      bidirectional linking of these objects.

      Figure 8 Association of UCM  and ClearQ uest Objects in Integration

      W hen you enable a project to link to a ClearQ uest user database, the integration stores

      a reference to that database in the project́s PVO B.

      Every project enabled for ClearQuest is linked to a project record of record type

      UCM _Project in the ClearQ uest user database.

      Every activity in a project enabled for ClearQ uest is linked to a record in the database.

      An activityś headline is linked to the headline field in its corresponding ClearQ uest

      record. If you change an activityś headline in ClearCase, the integration changes the

      headline in ClearQuest to m atch the new  headline, and the reverse is also true.

      Sim ilarly, an activityś ID  is linked to the ID  field in its ClearQ uest record.

      It is possible for a ClearQ uest user database to contain som e records that are linked to

      activities and som e records that are not linked. In Figure8, ClearQ uest U ser D atabase

      1 contains a record that is not linked to an activity. You m ay encounter this situation if

      you have a ClearQ uest user database in place before you adopt U CM . As you create

      activities, the integration creates corresponding ClearQ uest records. H ow ever, any

      records that existed in that user database before you enabled it to w ork w ith U CM

      rem ain unlinked. In addition, UCM  does not link a record to an activity until a

      developer sets w ork to that record.

U C M -E nabled S chem a

      In ClearQ uest, a schem a is the definition of a database. To use the integration, you m ust

      create or upgrade a ClearQ uest user database that is based on a U CM -enabled schem a.

      A U CM -enabled schem a contains certain fields, scripts, actions, and state types.

      ClearQuest includes tw o predefined U CM -enabled schem as, w hich you can use. You

      can also enable a custom  schem a or another predefined schem a to w ork w ith U CM . For

      details on U CM -enabled schem as, see Deciding W hich Schema to U se on page49.

State Types

      ClearQuest uses states to track the progress of change requests from  subm ission to

      com pletion. A  state represents a particular stage in this progression. Each m ovem ent

      from  one state to another is a state transition. The integration uses a particular state

      transition m odel. To im plem ent this m odel, the integration uses state types. A  state

      type is a category of states that U CM  uses to define state transition sequences. You can

      define as m any states as you w ant, but all states in a U CM -enabled record type m ust

      be based on one of the follow ing state types:

      n W aiting

      n Ready

      n A ctive

      n Com plete

      M ultiple states can belong to the sam e state type. H ow ever, you m ust define at least

      one path of transitions betw een states of state types as follow s: W aiting to Ready to

      Active to Com plete. For details on state types, see Setting State Types on page68.

Q ueries in a U C M -E nabled C learQ uest S chem a

      A U CM -enabled schem a includes six queries. W hen you create or upgrade a

      ClearQuest user database to use a U CM -enabled schem a, the integration installs these

      queries in tw o subfolders of the Public Q ueries folder in the user databaseś

      w orkspace. These queries m ake it easy for developers to see w hich activities are

      assigned to them  and for project m anagers to see w hich activities are active in a

      particular project. For details on these queries, see Querying ClearQ uest User D atabases

      on page120

                                                                   3

P la n n in g  th e  P r o je c t

      This chapter describes the issues you need to consider in planning to use one or m ore
      UCM  projects as your configuration m anagem ent environm ent in Rational ClearCase.
      W e strongly recom m end that you w rite a configuration m anagem ent plan before you
      begin creating projects and other UCM  objects. A fter you create your plan, see
      Chapter6, Setting U p the Project for inform ation on how  to im plem ent it.

U sin g  th e S y ste m  A rch itec tu re  as  th e S ta rtin g  P o in t

      Essential to developing and m aintaining high-quality softw are is the definition of the
      system ś architecture. The Rational Unified Process states that defining and using a
      system  architecture is one of the six best practices to follow  in developing softw are. A
      system  architecture is the highest level concept of a system  in its environm ent. The
      Rational U nified Process states that a system  architecture encom passes the follow ing:
      n The significant decisions about the organization of a softw are system

      n The selection of the structural elem ents and their interfaces of w hich the system  is
         com posed, together w ith their behavior as specified in the collaboration am ong
         those elem ents
      n The com position of the structural and behavioral elem ents into progressively
         larger subsystem s
      n The architectural style that guides this organization, these elem ents, and their
         interfaces, their collaborations, and their com position

      A w ell-docum ented system  architecture im proves the softw are developm ent process.
      It is also the ideal starting point for defining the structure of your configuration
      m anagem ent environm ent.

M apping S ystem  A rchitecture to C om ponents

      Just as different types of blueprints represent different aspects of a buildingś
      architecture (floor plans, electrical w iring, plum bing, and so on), a good softw are
      system  architecture contains different view s to represent its different aspects. The
      Rational U nified Process defines an architectural view  as a sim plified description (an

      abstraction) of a system  from  a particular perspective or vantage point, covering
      particular concerns and om itting entities that are not relevant to this perspective.

      The Rational Unified Process suggests using five architectural view s. O f these, the
      im plem entation view  is m ost im portant for configuration m anagem ent. The
      im plem entation view  identifies the physical files and directories that im plem ent the
      system ś logical packages, objects, or m odules. For exam ple, your system  architecture
      m ay include a licensing m odule. The im plem entation view  identifies the directories
      and files that m ake up the licensing m odule.

      From  the im plem entation view, you should be able to identify the set of UCM
      com ponents you need for your system . Com ponents are groups of related directory
      and file elem ents, w hich you develop, integrate, and release together. Large system s
      typically contain m any com ponents. A sm all system  m ay contain one com ponent.

D eciding W hat to P lace U nder Version C ontrol

      In deciding w hat to place under version control, do not lim it yourself to source code
      files and directories. The pow er of configuration m anagem ent is that you can record a
      history of your project as it evolves so that you can re-create the project quickly and
      easily at any point in tim e. To record a full picture of the project, include all files and
      directories connected w ith it. These include, but are not lim ited to the follow ing:
      n Source code files and directories
      n M odel files, such as Rational Rose files
      n Libraries
      n Executable files
      n Interfaces
      n Test scripts
      n Project plans
      n Com pilers, other developer tools, and system  header files
      n System  and user docum entation
      n Requirem ents docum ents

M apping C om ponents to P rojects

      After m apping your system  architecture to a set of com ponents and identifying the full
      set of files and directories to place under version control, you need to determ ine
      w hether to use one project or m ultiple projects. In general, think of a project as the
      configuration m anagem ent environm ent for a project team  w orking on a specific
      release. Team  m em bers w ork together to develop, integrate, test, and release a set of
      related com ponents. For m any system s, all w ork can be done in one project. For som e
      system s, w ork m ust be separated into m ultiple projects. In deciding how  m any projects
      to use, consider the follow ing factors:

n Am ount of integration required
n W hether you need to develop and release m ultiple versions of the product
  concurrently

A m ount of Integration

Determ ine the relationships betw een the various com ponents. Related com ponents
that require a high degree of integration belong to the sam e project. By including
related com ponents in the sam e project, you can build and test them  together
frequently, thus avoiding the problem s that can arise w hen you integrate com ponents
late in the developm ent cycle.

N eed for P arallel R eleases

If you need to develop m ultiple versions of your system  in parallel, consider using
separate projects, one for each version. For exam ple, your organization m ay need to
w ork on a patch release and a new  release at the sam e tim e. In this situation, both
projects use m ostly the sam e set of com ponents. (N ote that m ultiple projects can
m odify the sam e set of com ponents.) W hen w ork on the patch release project is
com plete, you integrate it w ith the new  release project.

If you anticipate that your team  w ill develop and release num erous versions of your
system  over tim e, you m ay w ant to create a m ainline project. A  m ainline project serves
as a single point of integration for related projects over a period of tim e. See Chapter9,
M anaging Parallel Releases of M ultiple Projects for additional inform ation about using a
m ainline project.

E xam ple

Figure9 show s the initial set of com ponents planned for the Transaction Builder
system . A  team  of 30 developers w ork on the system . Because a high degree of
integration betw een com ponents is required, and m ost developers w ork on several
com ponents, the project m anager included all com ponents in one project.

      Figure 9 Com ponents Used by Transaction Builder Project

O rg a n izin g  C o m p o n en ts

      After you m ap your system  architecture to an initial set of com ponents and determ ine

      w hich projects w ill access those com ponents, refine your plan by perform ing the

      follow ing tasks:

      n D ecide how  m any VO Bs to use

      n Identify any additional com ponents

      n D efine the com ponent directory structures

      n Identify read-only com ponents

D eciding H ow  M any V O B s to U se

      ClearCase lets you store m ultiple com ponents in a VO B. If your project uses a sm all

      num ber of com ponents, you m ay w ant to use one VOB per com ponent. H ow ever, if

      your project uses m any com ponents, you m ay w ant to store m ultiple com ponents in

      several VO Bs. A VO B can store m any versions of m any elem ents. It is inefficient to use

      a VO B to store one sm all com ponent.

      Keep in m ind the follow ing restrictions:

      n A  com ponent́s root directory m ust be the VO Bś root directory or one level

         beneath it. A  com ponent includes all directory and file elem ents under its root

         directory. For exam ple, in Figure10, Libs cannot be a com ponent.

      n You cannot nest com ponents. For exam ple, in Figure10, G U I, A dm in, and Reports

         can be com ponents only if D ev is not a com ponent.

      n If you m ake a com ponent at the VO Bś root directory, that VOB can never contain

         m ore than that one com ponent. For this reason, w e recom m end that you create

         com ponents one level beneath the VO Bś root directory. D oing so allow s you to

         add com ponents to the VO B in the future.

      n W hether you m ake a com ponent at the VO Bś root directory or one level beneath

         it, the com ponent́s nam e m ust be unique w ithin its PVOB.

      Figure 10 Storing M ultiple Com ponents in a VO B

Identifying A dditional C om ponents

      Although you should be able to identify nearly all necessary com ponents by

      exam ining your system  architecture, you m ay overlook a few. For exam ple:

      System

      com ponent
                    It is a good idea to designate one com ponent for storing

                    system -level files. These item s include project plans, requirem ents

                    docum ents, and system  m odel files and other architecture

                    docum ents.

D efining the D irectory S tructure

      After you com plete your list of com ponents, you need to define the directory structures

      w ithin those com ponents. W e recom m end that you start w ith a directory structure

      sim ilar to the one show n in Table1; then m odify the structure to suit your system ś

      needs.

      In Table1, Com ponent_1 through Com ponent_n refers to the com ponents that m ap to

      the set of logical packages in your system  architecture.

      Project baseline

      com ponent
                    If you plan to use a com posite baseline that selects baselines from

                    all of the project́s com ponents, w e recom m end that you store the

                    com posite baseline in its ow n com ponent. See Identifying a Project

                    Baseline on page37 for details.

      Testing

      com ponent
                    Consider using a separate com ponent for storing files related to

                    testing the system . This com ponent includes files such as test

                    scripts, test results and logs, and test docum entation.

      Deploym ent

      com ponent
                    A t the end of a developm ent cycle, you need a separate com ponent

                    to store the generated files that you plan to ship w ith the system  or

                    deploy inhouse. These files include executable files, libraries,

                    interfaces, and user docum entation.

      Tools com ponent In addition to placing source files under version control, it is a good

                    idea to place your team ś developer tools, such as com pilers, and

                    system  header files under version control.

      Table 1 Recom m ended Directory Structure for Com ponents

       Com ponent D irectories Typical contents

       System plans Project plans, m ission

                                                   statem ent, and so on

                             requirem ents Requirem ents docum ents

                             m odels Rose files, other

                                                   architecture docum ents

                             docum entation System  docum entation

 Com ponent_1 through

 Com ponent_n
                       requirem ents Com ponent requirem ents

                       m odels Com ponent m odel files

                       source Source files for this

                                             com ponent

                       interfaces Com ponent public

                                             interfaces

                       binaries Executable and other

                                             binary files for this

                                             com ponent

                       libraries Libraries used by this

                                             com ponent

                       tests Test scripts and related

                                             docum ents for this

                                             com ponent

 Test scripts Test scripts

                       results Test results and logs

                       docum entation Test docum entation

 Deploym ent binaries D eployed executable files

                       libraries D eployed libraries

                       interfaces D eployed interfaces

                       docum entation U ser docum entation

 Tools com pilers D eveloper tools such as

                                             Visual InterD ev and

                                             Rational Rose

                       headers System  header files

 Project baseline none Com posite baseline that

                                             selects baselines from  all

                                             com ponents in the project

Table 1 Recom m ended Directory Structure for Com ponents

 Com ponent D irectories Typical contents

Identifying R ead-O nly C om ponents

      W hen you create a project, you m ust indicate w hether each com ponent is m odifiable

      in the context of that project. In m ost cases, you m ake them  m odifiable. H ow ever, in

      som e cases you w ant to m ake a com ponent read-only, w hich prevents project team

      m em bers from  changing its elem ents. Com ponents can be used in m ultiple projects.

      Therefore, one project team  m ay be responsible for m aintaining a com ponent, and

      another project team  m ay use that com ponent to build other com ponents.

      For exam ple, in Figure11, Project A  team  m em bers m aintain a set of library files.

      Project B team  m em bers reference som e of those libraries w hen they build their

      com ponents. In Project A , the cm _libs com ponent is m odifiable. In Project B, the sam e

      com ponent is read-only. W ith respect to the cm _libs com ponent, Project A  and Project

      B have a producer-consum er relationship.

      Figure 11 Using a Read-O nly Com ponent

C h o o s in g  a  S tre a m  S tra te g y

      The basic U CM  process uses the integration stream  as the project́s sole shared w ork

      area. D evelopers join the project by using the integration stream ś recom m ended

      baselines to populate their developm ent stream s; deliver com pleted w ork to the

      integration stream  w here the integrator incorporates the w ork into new  baselines; and

      rebase their developm ent stream s to the new  recom m ended baselines. D epending on

      the size of your project and the num ber of developers w orking on it, this process m ay

      be a good choice for your team .

Stream  H ierarchies

      Alternatively, you can use U CM ś developm ent stream  hierarchy feature to create

      m ultiple shared w ork areas w ithin a project. This approach supports a project

      organization that consists of sm all team s of developers w here each team  develops a

      specific feature.

      For exam ple, in Figure12, the project m anager created a developm ent stream  called

      Perm issions_dev for tw o developers w ho are w orking on a perm issions feature. The

      developers, Pat and Pedro, joined the project at the Perm issions_dev level rather than

      at the integration stream  level. They deliver com pleted w ork to the Perm issions_dev

      stream . Periodically, the integrator or lead developer responsible for m anaging the

      Perm issions_dev stream  incorporates the delivered w ork into new  baselines, and the

      developers rebase their developm ent stream s to those new  baselines.

      W hen the tw o developers finish w orking on the perm issions feature, they deliver their

      last w ork to the Perm issions_dev stream . The integrator incorporates their delivered

      w ork into a final set of baselines and delivers those baselines to the integration stream .

      Figure 12 Using a Feature-Specific Developm ent Stream

S ingle-S tream  P rojects

      For m ost custom ers, a parallel developm ent environm ent consisting of private and

      shared w ork areas m akes sense. H ow ever, sm all team s of developers w orking together

      closely m ay prefer a serial developm ent environm ent. U CM  supports this by letting

      you create a single-stream  project. A  single-stream  project contains one stream , the

      integration stream , and does not allow  users to create developm ent stream s. W hen

      developers join a single-stream  project they create a view  attached to the integration

      stream .

      You m ay w ant to use a single-stream  project during the initial stage of developm ent

      w hen several developers w ant to share code quickly. W hen the developm ent effort

      expands and you need a parallel developm ent environm ent, you can create a

      m ultiple-stream  project based on the final baselines in the single-stream  project.

      The m ain advantages of single-stream  projects are as follow s:

      n D evelopers w orking in dynam ic view s see each otherś w ork as soon as they check

         in their files. D evelopers w orking in snapshot view s see each otherś w ork as soon

         as they check in their files and update their view s. In a m ultiple-stream  project,

         developers see each otherś changes only during deliver and rebase operations.

      n D evelopers have a sim plified w ork environm ent. Because all w ork is done on the

         integration stream , developers do not need to m aintain a developm ent stream  and

         tw o view s, one attached to the developm ent stream  and one attached to the

         integration stream . In addition, developers do not need to perform  deliver or

         rebase operations.

      n Your role as integrator is sim plified. Because developers w ork on the sam e stream

         and see each otherś changes im m ediately, you do not need to create baselines

         frequently. In contrast to a m ultiple-stream  project, developers do not depend on

         baselines to integrate their w ork. The prim ary purpose of baselines in a

         single-stream  project is to identify m ajor m ilestones.

      The m ain disadvantages of single-stream  projects are as follow s:

      n D evelopers have lim ited support for sharing files sim ultaneously. A lthough

         ClearCase allow s m ultiple developers to check out an elem ent in the sam e stream

         at the sam e tim e, only one developer can reserve the checkout. A  reserved checkout

         guarantees the developerś right to check in a new  version of the elem ent. A ll

         other developers m ust check out the elem ent as unreserved, w hich m eans that they

         cannot check in their versions until after the reserved checkout has been checked

         in or canceled. D evelopers w ith unreserved checkouts m ust m erge their changes

         w ith the changes m ade by the reserved checkout.

      n Because changes are shared as soon as developers check in their files, developers

         assum e the full responsibility for testing their w ork and m ust be extrem ely vigilant

         to ensure that they do not introduce bugs to the project. In contrast, a

         m ultiple-stream  project allow s the integrator or a softw are quality engineering

         team  to perform  extensive testing of new  baselines on a dedicated testing stream

         and recom m end baselines only after they pass those tests.

      n Because changes are shared as soon as developers check in their files, developers

         m ight keep files checked out longer than they w ould in a m ultiple-stream  project.

         If a view  is lost, all changes m ade but not checked in that view  are also lost.

         Therefore, w e recom m end that you have your ClearCase adm inistrator back up

         view s for single-stream  projects frequently.

R ead-O nly Stream s

      During the evolution of a project, you m ight need to provide som e users w ith access to

      baselines w hile ensuring that they do not m ake any changes to com ponents. You can

      address this requirem ent by creating a Read-O nly developm ent stream  for those users.

      You cannot m ake baselines in Read-O nly stream s, nor can you create child stream s

      beneath them . You can create view-private files, such as derived objects in Read-O nly

      stream s.

      Com m on use cases for Read-O nly stream s include the follow ing:

      n Your quality engineering team  needs to build and test a particular configuration.

      n Your custom er support team  needs access to a library that w as built in a previous

         release.

      n Your release engineering team  needs to create a release based on a com bination of

         old and new  baselines.

S p e cifyin g  a B as e lin e S tra te g y

      After you organize the project́s com ponents, determ ine your strategy for creating

      baselines of those com ponents. The baseline strategy m ust define the follow ing:

      n A  project baseline

      n W hen to create baselines

      n H ow  to nam e baselines

      n The set of prom otion levels

      n H ow  to test baselines

Identifying a P roject B aseline

      In your role as integrator, you are responsible for telling developers w hich baselines to

      use w hen they join the project and w hen they rebase their developm ent stream s. You
could keep track of a list of baselines, one for each com ponent. H ow ever, a m ore
efficient practice is to use a com posite baseline to represent the project baseline. A
com posite baseline selects baselines from  other com ponents.

For exam ple, in Figure13, Project A uses a com posite baseline, PA, to select baselines
in the G U I and A dm in com ponents. Project B also uses a com posite baseline, PB.

Baselines that are selected by a com posite baseline are referred to as m em bers.

After you create a com posite baseline to represent the project baseline, the next tim e
you invoke the m ake baseline operation on the com ponent that contains the project
baseline, U CM  perform s the operation recursively. If a com ponent that contributes to
the com posite baseline has changed since its latest baseline, UCM  creates a new
baseline in that com ponent. For exam ple, assum e that developers m ade changes to
files in the G UI com ponent after the integrator created the 1 baseline. The next tim e
you m ake a new  project baseline, U CM  creates a new  baseline in the G UI com ponent
that incorporates the changed files, and the new  project baseline selects the new  GUI
baseline.

A com posite baseline can select other com posite baselines. For exam ple, if your system
is so large that it consists of m ultiple projects, you m ay w ant to use a com posite
baseline to represent the system  baseline. In Figure13, SB is a com posite baseline that
selects the PA  and PB baselines of Project A and Project B, respectively.

In addition to using a com posite baseline to represent the project, you can use m ultiple
com posite baselines w ithin the sam e project. W hen w orking w ith m ultiple com posite
baselines, you can encounter situations w here tw o com posite baselines select different
baselines of the sam e com ponent. W hen this happens, you need to resolve the conflict
by choosing one of the m em ber baselines. To avoid these conflicts, w e recom m end that
you choose a sim ple baseline design, rather than one that uses a com plex hierarchy of
com posite baselines. See Resolving Baseline Conflicts on page115 for details about
baseline conflicts.

Like all baselines, a com posite baseline m ust belong to a com ponent. H ow ever, that
com ponent does not need to contain any of its ow n elem ents. For exam ple, in

Figure13, the System _com ponent, ProjA_Com p, and ProjB_Com p com ponents
consist only of their com posite baselines. W hen you create a com ponent to be used
solely for housing a com posite baseline, you can specify an option that directs UCM  to
m ake the com ponent w ithout creating a root directory in a VO B. Such a com ponent can
never contain its ow n elem ents.

      Figure 13 Using a System -Level Com posite Baseline

W hen to C reate B aselines

      At the beginning of a project, you m ust identify the baseline or baselines that represent
      the starting point for new  developm ent. A s w ork on the project progresses, you need
      to create new  baselines periodically.

      Identifying the Initial B aseline

      If your project represents a new  version of an existing project, you probably w ant to
      start w ork from  the latest recom m ended baselines of the existing project́s com ponents.
      For exam ple, if you are starting w ork on version 3.2 of the Transaction Builder project,
      identify the baselines that represent the released, or production, versions of its version
      3.1 com ponents.

40 Managing Software Projects

               If you are converting a base ClearCase configuration to a project, you can m ake
               baselines from  existing labeled versions. Check w hether the latest stable versions are
               labeled. If they are not, you need to create a label type and apply it to the versions that
               you plan to include in your project. See M aking a Baseline from  a Label on page91 for
               details about creating and applying a label type.

               O ngoing B aselines

               After developers start w orking on the new  project and m aking changes, create
               baselines on the integration stream  and on any feature-specific developm ent stream s
               on a frequent (nightly or w eekly) basis. This practice has several benefits:
               n D evelopers stay in sync w ith each otherś w ork.

                  It is critical to good configuration m anagem ent that developers have private w ork
                  areas w here they can w ork on a set of files in isolation. Yet extended periods of
                  isolation can cause problem s. Developers are unaw are of each otherś w ork until
                  you incorporate delivered changes into a new  baseline, and they rebase their
                  developm ent stream s.
               n The am ount of tim e required to m erge versions is m inim ized.

                  W hen developers rebase their developm ent stream s, they m ay need to resolve
                  m erge conflicts betw een files that the new  baseline selects and the w ork in their
                  private w ork areas. W hen you create baselines frequently, they contain few er
                  changes, and developers spend less tim e m erging versions.
               n Integration problem s are identified early.

                  W hen you create a baseline, you first build and test the project by incorporating
                  the w ork delivered since the last baseline. By creating baselines frequently, you
                  have m ore opportunities to discover any serious problem s that a developer m ay
                  introduce to the project inadvertently. By identifying a serious problem  early, you
                  can localize it and m inim ize the am ount of w ork required to fix the problem .

               If you are w orking in a single-stream  project, you do not need to create baselines
               frequently. D evelopers see each otherś changes as soon as they check in files; they do
               not rebase to the latest recom m ended baselines. The prim ary purpose of baselines in a
               single-stream  project is to identify m ajor project m ilestones, such as the end of an
               iteration or a beta release.

         D efining a N am ing C onvention

               Because baselines are an im portant tool for m anaging a project, define a m eaningful
               convention for nam ing them . You m ay w ant to include som e or all of the follow ing
               inform ation in a baseline nam e:

                                                 Chapter 3 - Planning the Project 41

      n Project nam e

      n M ilestone or phase of developm ent schedule

      n D ate created

      For exam ple: V 4.0TRA N S_BL2_June12.

      U CM  includes a set of tem plates that you can use to im plem ent a baseline nam ing

      convention w ithin a project. See Setting a Baseline N am ing Tem plate on page84 for

      details.

Identifying P rom otion Levels to R eflect S tate of D evelopm ent

      A  prom otion level is an attribute of a baseline that you can use to indicate the quality

      or stability of the baseline. ClearCase provides the follow ing default prom otion levels:

      n Rejected

      n Initial

      n Built

      n Tested

      n Released

      You can use som e or all of the default prom otion levels, and you can define your ow n.

      The levels are ordered to reflect a progression from  low est to highest quality. You can

      use prom otion levels to help you recom m end baselines to developers. The

      Recom m ended Baselines dialog box displays baselines that have a prom otion level

      equal to or higher than the one you specify. You can use this feature to filter the list of

      baselines displayed in the dialog box.  D eterm ine the set of prom otion levels for your

      project and the criteria for setting each level.

P lanning H ow  to Test B aselines

      Typically, softw are developm ent team s perform  several levels of testing. A n initial test,

      know n as a validation test, checks to see that the softw are builds w ithout errors and

      appears to w ork as it should. A  m ore com prehensive type of testing, such as regression

      testing, takes m uch longer and is usually perform ed by a team  of softw are quality

      engineers.

      W hen you m ake a new  baseline, you need to lock the integration stream  to prevent

      developers from  delivering additional changes. This allow s you to build and test a

      static set of files. Because validation tests are not exhaustive, you probably do not need

      to lock the integration stream  for a long tim e. H ow ever, m ore extensive testing requires

      substantially m ore tim e.

      Keeping the integration stream  locked for a long tim e is not a good practice because it

      prevents developers from  delivering com pleted w ork. O ne solution to this problem  is

      to create a developm ent stream  to be used solely for extensive testing. A fter you create

      a new  baseline that passes a validation test, your testing team  can rebase the
      designated testing developm ent stream  to the new  baseline. W hen the baseline passes
      the next level of testing, prom ote it. W hen you are confident that the baseline is stable,
      m ake it the recom m ended baseline so that developers can rebase their developm ent
      stream s to it.

      For inform ation on creating a testing developm ent stream , see Creating a Developm ent
      Stream for Testing Baselines on page101. For inform ation on testing baselines, see Testing
      the Baseline on page113.

P la n n in g  P V O B s

      ClearCase stores UCM  objects such as projects, stream s, activities, and change sets in
      project VO Bs (PVO Bs). PVO Bs can also function as adm inistrative VOBs. You need to
      decide how  m any PVO Bs to use for your system  and w hether to take advantage of the
      adm inistrative capabilities of the PVO B.

D eciding H ow  M any P V O B s to U se

      Product Note: This section does not apply to Rational ClearCase LT because that
      product allow s for only one PVOB per server.

      Projects that use the sam e PVO B have access to the sam e set of com ponents. If
      developers on different projects need to w ork on som e of the sam e com ponents, use
      one PVOB for those projects. For exam ple, Figure14 show s concurrent developm ent of
      tw o versions of the W ebotrans product. W hile m ost m em bers of the team  w ork on the
      4.0 release in one project, a sm all group w orks on the 4.0.1 release in a separate project.
      Both projects use the sam e com ponents, so they use one PVO B.

                                                 Chapter 3 - Planning the Project 43

      Figure 14 Related Projects Sharing O ne PVO B

      Consider using m ultiple PVO Bs only w hen if your projects are so large that PVO B

      capacity becom es an issue.

U nderstanding the R ole of the A dm inistrative V O B

      An adm inistrative VOB stores global type definitions. VO Bs that are joined to the

      adm inistrative VO B w ith A dm inV O B hyperlinks share the sam e type definitions

      w ithout having to define them  in each VO B. For exam ple, you can define elem ent

      types, attribute types, hyperlink types, and so on in an adm inistrative VO B. Any VO B

      linked to that adm inistrative VO B can then use those type definitions to m ake

      elem ents, attributes, and hyperlinks.

      If you currently use an adm inistrative VO B, you can associate it w ith your PVO B by

      creating an A dm inVO B hyperlink betw een the PVO B and the adm inistrative VO B. O n

      W indow s, the VO B Creation W izard creates the A dm inV O B hyperlink for you. O n

      UN IX, use the cleartool m khlink com m and to create the Adm inVO B hyperlink.

      Thereafter, w hen you create com ponents, ClearCase creates A dm inVO B hyperlinks

      betw een the VO Bs that store the com ponents´ root directories and the adm inistrative

      VO B so that the com ponents can use the adm inistrative VOBś global type definitions.

      If you do not currently use an adm inistrative VOB, do not create one. W hen you create

      com ponents, ClearCase m akes Adm inV O B hyperlinks betw een the VO Bs that store

      the com ponents´ root directories and the PVO B, and the PVOB assum es the role of

      adm inistrative VO B.

      For details on adm inistrative VO Bs and global types, see the Adm inistratorś Guide for

      Rational ClearCase.

U sing M ultiple P V O B s

      Although w e recom m end using one PVOB for all your projects, your organization

      m ight have m ultiple PVO Bs. If projects in one PVO B need to m odify com ponents in

      other PVO Bs, your ClearCase adm inistrator needs to identify one PVO B to serve as a

      com m on adm inistrative VOB for the PVO Bs and the com ponent VO Bs.

      In Figure15, PVO B1 and PVO B2 use PV O B3 as their adm inistrative VO B. The arrow s

      from  the PVO Bs and the com ponent VO Bs represent Adm inV O B hyperlinks to

      PV O B3. Because the com ponent VO Bs and the PVO Bs share a com m on adm inistrative

      VO B, all three projects can m odify all three com ponents.

      For PVO Bs that do not share a com m on adm inistrative VO B, a project m ay select a

      com ponent from  another PVO B but the com ponent w ill be Read-O nly w ithin that

      project.

      In Figure15, a PVO B serves as an adm inistrative VO B. As an alternative, you can link

      PVO Bs and com ponent VO Bs to an adm inistrative VOB. This approach m ight be

      appropriate if your developm ent team  is m oving from  base ClearCase to U CM  and

      you currently use an adm inistrative VOB.

      If you plan to use m ultiple PVO Bs, create the PVO B that w ill serve as the

      adm inistrative VOB first. W hen you create the other PVO Bs, specify the first PVO B as

      the adm inistrative VOB.

      Figure 15 Using One PVO B as an Adm inistrative VO B for M ultiple PVOBs

Id en tify in g  S p e cia l E le m e n t Ty p es

      The concept of elem ent types allow s ClearCase to handle each class of elem ents
      differently. A n elem ent type is a class of file elem ents. ClearCase includes predefined
      elem ent types, such as file and text_file, and lets you define your ow n. W hen you
      create an elem ent type for use in UCM  projects, you can specify a m ergetype attribute,

46 Managing Software Projects

               w hich determ ines how  deliver and rebase operations handle m erging of files of that
               elem ent type.

               W hen ClearCase encounters a m erge situation during a deliver or rebase operation, it
               attem pts to m erge versions of the elem ent. ClearCase requires user interaction only if
               it cannot reconcile differences betw een the versions. For certain types of files, you m ay
               w ant to im pose different m erging behavior.

         N onm erging E lem ents

               Som e types of files never need to be m erged. For these files, you m ay w ant to ensure
               that no one attem pts to m erge them  accidentally. For exam ple, the deploym ent, or
               staging, com ponent contains the executable files that you ship to custom ers or install
               in-house. These files are not under developm ent; they are the product of the
               developm ent phase of the project cycle. For these types of files, you can create an
               elem ent type and specify never m erge behavior.

               Note: If you fail to specify never m erge behavior for these elem ents, developers m ay
               encounter problem s w hen they attem pt to deliver w ork to the project́s integration
               stream . D evelopers create executable files w hen they build and test their w ork prior to
               delivering it. If these files are under version control as derived objects, they are included
               in the current activityś change set. During a deliver operation, ClearCase attem pts to
               m erge these executable files to the integration stream  unless the files are of an elem ent
               type for w hich never m erge behavior is specified.

         N onautom erging E lem ents

               For som e types of files, you m ay w ant to m erge versions m anually rather than let
               ClearCase m erge them . O ne exam ple is a Visual Basic form  file, w hich is a generated
               text file. Visual Basic generates the form  file based on the form  that a developer creates
               in the Visual Basic G UI. Rather than let ClearCase change the form  file during a m erge
               operation, you w ant to regenerate the form  file from  the Visual Basic GU I.

               For these types of files, you can create an elem ent type and specify user m erge
               behavior. For inform ation on creating elem ent types, see Chapter15, U sing Elem ent
               Types to Custom ize File Elem ent Processing, and the m keltype reference page in the
               Comm and Reference.

         D efining the S cope of E lem ent Types

               W hen you define an elem ent type, its scope can be ordinary or global. By default, the
               elem ent type is ordinary; it is available only to the VO B in w hich you create it. If you
               create the elem ent type in an adm inistrative VO B and define its scope as global, other
               VO Bs that have A dm inV O B hyperlinks to that adm inistrative VOB can use the

                                                 Chapter 3 - Planning the Project 47

      elem ent type. If you w ant to define an elem ent type globally, and you do not currently

      use a separate adm inistrative VO B, define the elem ent type in the PVO B.

P lan n in g  H o w  to  U s e  th e  U C M -C le a rQ u e s t In te g ra tio n

      Before you can set up the U CM -ClearQ uest integration, you need to m ake som e

      decisions, w hich fall into tw o general categories:

      n H ow  to m ap PVO Bs to ClearQ uest user databases

      n W hich schem a to use for the ClearQ uest user databases

M apping P V O B s to C learQ uest U ser D atabases

      This section describes three issues that you need to consider in deciding how  m any

      PVO Bs to use for projects that link to ClearQ uest user databases.

      M ultiS ite R equirem ent

      If you use ClearCase M ultiSite, all PVO B replicas m ust have access to the ClearQ uest

      user database. If you have m ultiple PVO Bs linked to either an adm inistrative VO B or

      a PVO B acting as an adm inistrative VO B, all of the PVO Bs and adm inistrative VO Bs in

      the hierarchy m ust be replicated to all sites.

      P rojects Linked to S am e D atabase M ust H ave U nique N am es

      A lthough U CM  allow s you to create projects w ith the sam e nam e in different PVO Bs,

      you cannot link those projects to the sam e ClearQ uest user database. Figure16

      illustrates this nam ing requirem ent.

Figure 16 Projects in M ultiple PVO Bs Linked to the Sam e ClearQ uest Database

U se O ne S chem a R epository for Linked D atabases

If som e developers on your team  w ork on m ultiple projects, w e recom m end that you
store the schem as for the ClearQ uest user databases that are linked to those projects in
one schem a repository, as show n in Figure17. This allow s developers to sw itch
betw een projects easily. If you store the schem as in different schem a repositories,
developers m ust use the ClearQ uest M aintenance Tool to connect to a different schem a
repository w henever they sw itch projects.

   Chapter 3 - Planning the Project 49

      Figure 17 Using the Sam e Schem a Repository for M ultiple ClearQ uest
                Databases

D eciding W hich S chem a to U se

      To use the integration, you m ust create or upgrade a ClearQ uest user database that is
      based on a U CM -enabled schem a. A  U CM -enabled schem a m eets the follow ing
      requirem ents:
      n The U nifiedChangeM anagem ent package has been applied to the schem a. A
         package contains m etadata, such as records, fields, and states, that define specific
         functionality. A pplying a package to a schem a provides a w ay to add functionality
         quickly so that you do not have to build the functionality from  scratch.
      n The U nifiedChangeM anagem ent package has been applied to at least one record
         type. This package adds fields and scripts to the record type, and adds the Unified
         Change Managem ent tab to the record typeś form s. Figure18 show s the Unified
         Change Managem ent tab.
      n The U CM PolicyScripts package has been applied to the schem a. This package
         contains the scripts for three ClearQ uest developm ent policies that you can
         enforce.

50 Managing Software Projects

               ClearQ uest includes tw o predefined U CM -enabled schem as:
               U nifiedChangeM anagem ent and Enterprise. You can start using the integration right
               aw ay by using one of these schem as, or you can use the ClearQ uest D esigner and the
               ClearQ uest Package W izard to enable a custom  schem a or another predefined schem a
               to w ork w ith U CM . You can also use one of the predefined U CM -enabled schem as as
               a starting point and then m odify it to suit your needs.

               Figure 18 UCM  Tab of Record Form  for a UCM -Enabled Record Type

               O verview  of the U nifiedC hangeM anagem ent S chem a

               The U nifiedChangeM anagem ent schem a includes the follow ing record types:
               n BaseCM A ctivity
                 This is a lightw eight record type that you can use to store inform ation about
                 activities that do not require additional fields. Figure19 show s the Main tab of the
                 BaseCM A ctivity record form . You m ay w ant to use this record type as a starting
                 point and then m odify it to include additional fields and states.
               n D efect
                 This record type is identical to the record type of the sam e nam e that is included in
                 ClearQ uest́s other predefined schem as, w ith one exception: it is enabled to w ork
                 w ith U CM . The D efect record type contains m ore fields and form  tabs than the
                 BaseCM A ctivity record type to allow  you to record detailed inform ation.
               n U CM U tilityA ctivity
                 This record type is not intended for general use. The integration uses this record
                 type w hen it needs to create records for itself, such as w hen you link a project that
                 contains activities to a ClearQ uest user database. You cannot m odify this record
                 type.

Chapter 3 - Planning the Project 51

      Figure 19 M ain Tab of Record Form  for the BaseCM Activity Record Type

      E nabling a S chem a for U C M

      If you decide not to use one of the predefined U CM -enabled schem as, you need to do
      som e additional w ork to enable your schem a to w ork w ith U CM . Before you can do
      this, you need to answ er the follow ing questions:
      n W hich record types are you enabling for U CM ? You do not need to enable all
        record types in your schem a, but you can link only records of U CM -enabled record
        types to activities.
      n For each U CM -enabled record type:
        q W hich state type does each state m ap to? You m ust m ap each state to one of the
           four U CM  state types: W aiting, Ready, A ctive, Com plete. See Setting State Types
           on page68.
        q W hich default actions are you using to transition records from  one state to
           another? See State Transition D efault Action Requirem ents for Record Types on
           page69.
        q W hich policies do you w ant to enforce? The integration includes policies that
           you can set to enforce certain developm ent practices. You can also edit the policy
           scripts to change the policies. See Chapter4, Setting Policies for details.

52 Managing Software Projects

                                                                   4
S e ttin g  P o lic ie s

      UCM  includes policies that you can set to enforce certain developm ent practices w ithin

      a project. Som e policies are available only if you enable the project to w ork w ith

      Rational ClearQ uest. In addition to the policies that U CM  supplies, you can create your

      ow n policies by using triggers on UCM  operations. For inform ation on using triggers,

      see Chapter8, U sing Triggers to Enforce Developm ent Policies.

C o m p o n e n ts an d  B as e lin es

      This section describes the policies related to com ponents and baselines.

M odifiable C om ponents

      In m ost cases, you w ant com ponents to be m odifiable. For inform ation on w hen to use

      read-only com ponents, see Identifying Read-O nly Components on page34.

D efault P rom otion Level for R ecom m ending B aselines

      Recom m ended baselines are the set of baselines that project team  m em bers use to rebase

      their developm ent stream s. In addition, w hen developers join the project, their

      developm ent w ork areas are initialized w ith the recom m ended baselines. W hen you

      recom m end baselines, the Recom m end Baselines dialog box lists the latest baselines

      that have prom otion levels equal to or higher than the prom otion level that you specify

      as the default prom otion level for recom m ending baselines.

D efau lt V iew  Typ es

      W hen developers join a project, they use the Join Project W izard to create their

      developm ent view s, integration view s, and developm ent stream s. They use a

      developm ent view  and a developm ent stream  to w ork in isolation from  the project

      team . They use an integration view  to build and test their w ork against the latest w ork

      delivered to the integration stream  or feature-specific developm ent stream  by other

      developers.

54 Managing Software Projects

      Rational ClearCase provides tw o kinds of view s: dynam ic and snapshot. Specify w hich

      type of view  to use as the default for developm ent and integration view s. W hen

      developers join the project, they m ay choose to accept or reject the default view  types.

      The Join Project W izard uses the default values the first tim e that a developer creates

      view s for a project. Thereafter, the w izard uses the developerś m ost recent selections

      as the default view  types.

      Product Note: Rational ClearCase LT supports only snapshot view s.

      Dynam ic views use the ClearCase m ultiversion file system  (M VFS) to provide

      im m ediate, transparent access to files and directories stored in VO Bs. O n W indow s,

      ClearCase m aps a dynam ic view  to a drive letter in W indow s Explorer. Snapshot views

      copy files and directories from  VO Bs to a directory on your com puter.

      W e recom m end that you use dynam ic view s as the default view  type for integration

      view s. Dynam ic view s ensure that w hen developers deliver w ork to the integration

      stream  or feature-specific developm ent stream , they build and test their w ork against

      the latest w ork that other developers have delivered since the last baseline w as created.

      Snapshot view s require developers to copy the latest delivered files and directories to

      their com puter (a snapshot view update operation), w hich they m ay forget to do.

P erm iss io n s to  M o d ify  P ro je c ts an d  S tream s

      This section describes policies that control w ho can m odify the project and stream

      objects.

A llow  A ll U sers to M odify the P roject

      By default, this policy is disabled, m eaning that only the project ow ner, PVOB ow ner,

      or a privileged user can m ake changes to the project object. To allow  all users to m odify

      the project object, enable this policy.

A llow  A ll U sers to M odify the S tream  and Its B aselines

      By default, this policy is disabled, m eaning that only the stream  ow ner, PVOB ow ner,

      or a privileged user can m ake changes to the stream  or any baselines created in it. To

      allow  all users to m odify the stream  and its baselines, enable this policy. You can set

      this policy to apply to all stream s w ithin the project or you can set it on a per-stream

      basis.

                                                    Chapter 4 - Setting Policies 55

D elive r O p e ra tio n s

      This section describes the policies that affect deliver operations. You can set these

      policies to apply to all stream s w ithin the project or you can set the policies on a

      per-stream  basis. W hen a developer starts a deliver operation, UCM  checks the policy

      settings on the target stream  and the project. If the target stream ś policy setting is

      different than its project́s policy setting, the project́s setting takes precedence.

A llow  D eliveries from  Stream  w ith P ending C heckouts

      This policy allow s developers to deliver w ork to the target stream  even if som e files

      rem ain checked out in the source stream . If you do not set this policy, developers m ust

      check in all files in their source stream s before delivering w ork. You m ay w ant to

      require developers to check in files to avoid the follow ing situation:

      1 A developer com pletes w ork on an activity, but forgets to check in all of the files

         associated w ith that activity.

      2 The developer w orks on other activities.

      3 H aving com pleted several activities, the developer delivers them  to the target

         stream . Because the files associated w ith the first activity are still checked out, they

         are not included in the deliver operation. Even though the developer m ay build

         and test the changes successfully in the developm ent w ork area, the changes

         delivered to the target m ay fail because they do not include the checked-out files.

R ebase B efore D eliver

      This policy requires developers to rebase their source stream s to the target stream ś

      current recomm ended baselines before they deliver w ork to the target stream . The goal of

      this policy is to have developers build and test their w ork in their developm ent w ork

      areas against the w ork included in the m ost recent stable baselines before they deliver

      to the target stream . This practice m inim izes the am ount of m erging that developers

      m ust do w hen they perform  deliver operations.

D eliver O perations to N ondefault Targets

      As show n in Figure20, you can create a hierarchy of developm ent stream s. Such a

      hierarchy allow s you to designate a developm ent stream  as a shared area for

      developers w orking on a particular feature. Developers w ho w ork on that feature

      deliver w ork to the feature-specific developm ent stream .

56 Managing Software Projects

      Figure 20 Default and Nondefault Deliver Targets in a Stream  Hierarchy

      W ithin a stream  hierarchy, stream s have an ancestor-descendant relationship. In

      Figure20, the integration stream  and the Feature1 developm ent stream  are ancestors

      of the D eveloper1 and D eveloper2 developm ent stream s. Feature1, D eveloper1, and

      D eveloper2 are descendants of the integration stream . A stream ś im m ediate ancestor

      is its parent stream . A stream ś im m ediate descendant is its child stream .

      Because a project can contain a set of com plex developm ent stream  hierarchies, a

      developm ent stream  m ay deliver to num erous target stream s w ithin the project. In

      addition, stream s m ay deliver to stream s in other projects. The default target for a

      deliver operation from  a developm ent stream  is that stream ś parent stream .

      Developers m ay also deliver to nondefault target stream s. The arrow s in Figure20

      illustrate default and nondefault deliver targets. The follow ing policies apply only to

      nondefault target stream s.

A llow  D eliveries from  S tream s in O ther P rojects

Set this policy to control w hether stream s accept deliveries from  stream s in other
projects. See Chapter9, M anaging Parallel Releases of M ultiple Projects, for exam ples of
w hen you m ay w ant to deliver w ork from  one project to another.

A llow  D eliveries That C ontain C hanges in Foundation B aselines

UCM  uses foundation baselines to configure a stream ś view. A view  attached to a stream
selects the versions of elem ents identified by the stream ś foundation baselines plus the
versions of elem ents associated w ith any activities created in the stream . For exam ple,
in Figure21, 1 is the foundation baseline for the Feature1 developm ent stream . The X
baseline is the foundation baseline for the D eveloper1 developm ent stream .

If the developer w orking in the D eveloper1 stream  delivers w ork to the integration
stream , the deliver operation includes the activities created in the D eveloper1 stream
plus the files represented by the X foundation baseline. The integrator responsible for
the integration stream  m ay w ant to receive w ork that the developer w orking in the

D eveloper1 stream  has com pleted; how ever, the integrator m ay be unaw are that the
deliver operation also contains changes m ade in the X baseline. You m ay w ant to set
this policy to D isabled so that target stream s do not accept deliver operations that
contain changes in the source stream ś foundation baselines.

UCM  contains tw o versions of this policy: one for interproject deliver operations, and
one for intraproject deliver operations.

      from  perform ing another deliver operation, but it does not affect the current one. It

      does not roll back changes m ade during the m erging of versions.

      To recover from  an error, the developer needs to fill in the required fields in the

      activityś record and resum e the deliver operation. If the developer invoked the deliver

      operation from  a GU I, the integration displays the ClearQ uest record form  so that the

      developer can fill in the fields.

      This policy is not custom izable.

      See How the Integration Handles Interproject Deliveries on page62 for details about

      deliveries betw een tw o ClearQuest-enabled projects.

Transition to C om plete A fter C hanging A ctivity

      ClearCase calls this policy at the end of a finish activity operation. The policy uses the

      activityś default action to transition the activity to a Com plete type state. If the default

      action requires entries in certain fields of the activityś record, and one of those fields

      is em pty, the policy returns an error. To recover from  an error, the developer needs to

      fill in the required fields in the activityś record.

      You m ay w ant to transition activities to a Com plete type state depending on w hether

      the developer w orks in an integration stream .

      n To transition activities only for developers w ho w ork in a single-stream  project or

         on the integration stream  of a m ultiple-stream  project, set this policy and the

         Perform  ClearQ uest Action After Changing A ctivity policy.

      n To transition activities regardless of w hich stream  the developer w orks on, set this

         policy and unset the Perform  ClearQuest Action After Changing A ctivity policy.

      This policy is not custom izable.

Transfer C learQ uest M astership B efore D elivery

      The Transition to Com plete After D elivery project policy transitions activities to a

      Com plete type state w hen a deliver operation com pletes successfully. For that policy

      to w ork correctly in a M ultiSite environm ent, the activities being delivered m ust be

      m astered by the sam e replica that m asters the target stream . To ensure that this is the

      case, you can set the Transfer M astership Before Delivery policy.

      The behavior of the Transfer M astership Before D elivery policy depends on w hether

      the deliver operation is local or rem ote. If the deliver operation is local, m eaning that

      the target stream  is m astered by the local PVO B replica, this policy causes the deliver

      operation to fail unless all activities being delivered are m astered locally.

      A  rem ote deliver operation is one for w hich the target stream  is m astered by a rem ote
      PVO B replica. The developer starts the deliver operation, but ClearCase leaves the
      operation in a posted state. The integrator at the rem ote site com pletes the deliver
      operation.

      For a rem ote deliver operation, the Transfer M astership Before D elivery policy causes
      the follow ing behavior:
      n If all activities in the deliver operation are m astered by the rem ote replica,
         ClearCase allow s the deliver operation to proceed.
      n If the deliver operation contains activities that are m astered by the local replica,
         M ultiSite transfers m astership of those activities to the rem ote replica. To have
         M ultiSite transfer m astership of those activities back to the local replica after the
         integrator at the rem ote site perform s any required m erges and com pletes the
         deliver operation, set the Transfer ClearQ uest M astership A fter Delivery policy
         also.
      n If the deliver operation contains activities that are m astered by a third replica, the
         deliver operation fails.

      This policy is not custom izable.

      See H ow the Integration Handles Interproject D eliveries on page62 for details about
      deliveries betw een tw o ClearQ uest-enabled projects.

Transfer C learQ uest M astership A fter D elivery

      U se this policy only in conjunction w ith the Transfer ClearQ uest M astership Before
      D elivery policy. The Transfer ClearQ uest M astership Before D elivery policy transfers
      m astership of activities involved in a rem ote deliver operation from  the local replica to
      a rem ote replica. Set this policy if you w ant ClearCase to transfer m astership of those
      activities back to the original (local) replica after the integrator at the rem ote site
      com pletes the deliver operation.

      This policy is not custom izable.

      See H ow the Integration Handles Interproject D eliveries on page62 for details about
      deliveries betw een tw o ClearQ uest-enabled projects.

H ow  the Integration H andles Interproject D eliveries

      W ith one exception, the integration does not invoke the follow ing policies w hen you
      deliver from  one ClearQ uest-enabled project to another:
      n Perform  ClearQ uest A ction Before Delivery
      n Perform  ClearQ uest A ction A fter D elivery

n Transition to Com plete After D elivery
n Transfer ClearQ uest M astership Before Delivery
n Transfer ClearQ uest M astership After D elivery

The integration invokes the policies that are set for the source stream ś project only if
the source and target stream s are integration stream s and the target stream  is the
default deliver target for the source stream .

64 Managing Software Projects

                                                                   5
S e ttin g  U p  a

C le a r Q u e s t U s e r

D a ta b a s e

      This chapter describes how  to set up a ClearQ uest user database so that you can use

      the UCM -ClearQ uest integration for your project. The steps in this chapter are

      typically com pleted by the ClearQ uest database adm inistrator. Rational ClearQ uest

      includes predefined schem as that are ready for use w ith UCM . You can also enable a

      custom  schem a, or another predefined schem a, to w ork w ith U CM . For inform ation

      about the decisions you need to m ake before setting up the integration, see Planning

      How to Use the U CM -ClearQ uest Integration on page47.

U sin g  th e  P re d e fin ed  U C M -E n ab led  S c h e m a s

      The predefined U CM  schem as, nam ed UnifiedChangeM anagem ent and Enterprise,

      include the record type, field, form , state, and other definitions necessary to w ork w ith

      a UCM  project. To set up a ClearQ uest user database to w ork w ith UCM :

      1 Create a user database that is associated w ith one of the predefined UCM -enabled

         schem as. In the ClearQ uest D esigner, click Database > New Database to start the

         N ew  D atabase W izard.

      2 Com plete the steps in the w izard. Step 4 prom pts you to select a schem a to

         associate w ith the new  database. Scroll the list of schem a nam es and select the new

         schem a, as show n in Figure22.

      3 Click Finish.

      Figure 22 Associating a User Database w ith a UCM -Enabled Schem a

E n a b lin g  a  S ch em a to  W o rk  w ith  U C M

      The predefined U CM  schem as let you use the U CM -ClearQ uest integration right aw ay,
      but you m ay prefer to design a custom  schem a to track your project́s activities and
      change requests, or you m ay prefer to use a different predefined schem a. To enable a
      schem a to w ork w ith U CM :

      1 Ensure that the schem a does not contain a record type nam ed UCM _Project,
         w hich is a reserved nam e used by the UCM -ClearQ uest integration.

      2 In the ClearQ uest Designer, click Package> Package W izard to start the Package
         W izard.

      3 A lthough it is not necessary, you m ay w ant to use the Package W izard to apply the
         BaseCM A ctivity package to your schem a. The BaseCM A ctivity package adds the
         BaseCM Activity record type to your schem a. The BaseCM Activity record type is a
         lightw eight activity record type. You m ay w ant to use the BaseCM Activity record
         type as a starting point and then m odify it to include additional fields, states, and
         so on. If you w ant to renam e the BaseCM A ctivity record type, be sure to do so
         before you create any records of that type.

      4 A pply the UnifiedChangeM anagem ent package to the schem a. Select
         U nifiedChangeM anagem ent, and click Next.

      5 In the second page of the w izard, select your schem a. Click Next.

      6 The third page of the w izard prom pts you to specify the schem aś record types.
         Select the check boxes of the record types that you w ant to enable. Click Next. A ll
         selected record types m ust m eet the requirem ents listed in Requirements for
         Enabling Custom  Record Types on page68.

      7 In the fourth page of the w izard, you m ust assign state types to the states for each
         record type that you choose to enable. For each state, click in the adjacent state
         type cell to display the list of available state types, as show n in Figure23, and
         select one. To enable another record type, click the arrow  in the Record Type list to
         see the available record types. See Setting State Types on page68 for a description of
         the four state types, and the rules for setting them .

         W hen you are finished, click Finish to check out the schem a.

         Note: In som e cases, the Setup State Types page of the w izard does not appear. If
         that happens, assign state types to the states by clicking Package> Setup State
         Types.

Figure 23 Assigning State Types to a Record Typeś States

8 Before you can check in your schem a, you m ust set default actions for the states of
  each enabled record type. Default actions are state transition actions that
  ClearQuest takes w hen a developer begins to w ork on an activity or delivers an
  activity. In the ClearQ uest D esigner w orkspace, navigate to the record typeś state
  transition m atrix, as show n in Figure24.

Figure 24 Navigating to Record Typeś State Transition M atrix

  Double-click State Transition Matrix to display the m atrix. Right-click the state
  colum n heading, and select Properties from  its shortcut m enu. Click the Default
  Action tab. Select the default action. See State Transition Default Action Requirem ents
  for Record Types on page69 for default action requirem ents. Before you can set
  default actions, you m ay need to add som e actions to the record type. To do so,
  double-click Actions to display the A ctions grid, and then click Edit> Add Action.

9 In the ClearQ uest D esigner w orkspace, navigate to the record typeś Behaviors.
  Double-click Behaviors to display the Behaviors grid. Verify that the Headline field

68 Managing Software Projects

                  is set to Mandatory for all states. Verify that the Owner field is set to M andatory for
                  all A ctive state types.

               10 Validate the schem a changes by clicking File> Validate. Fix any errors that
                  ClearQuest displays, and then check in the schem a by clicking File> Check In.

               11 U pgrade the user database so that it is associated w ith the U CM -enabled version
                  of the schem a by clicking Database> Upgrade Database. A lternatively, create a new
                  user database that is based on the UCM -enabled version of the schem a.

         R equirem ents for E nabling C ustom  R ecord Types

               Before you can apply the UnifiedChangeM anagem ent package to a custom  record
               type, the record type m ust m eet the follow ing requirem ents:
               n It contains a field nam ed H eadline defined as a SH O RT_STRIN G, and a field
                  nam ed O w ner defined as a REFEREN CE to the ClearQ uest-supplied users record
                  type. The H eadline field m ust be at least 120 characters long.
               n It does not contain fields w ith these nam es:

                  q ucm _vob_object
                  q ucm _stream
                  q ucm _stream _object
                  q ucm _view
                  q ucm _project

               n It contains an action nam ed M odify of type M odify.

               n It contains a state nam ed Subm itted. You can change the nam e of the state after
                  you apply the UnifiedChangeM anagem ent package.

         S etting State Types

               The integration uses a state transition m odel to help you m onitor the progress of
               activities. To im plem ent this m odel, the integration adds state types to U CM -enabled
               schem as. Table2 lists and describes the four state types. You m ust assign each state to
               a state type. You m ust have at least one state definition of state type W aiting, one of
               state type Ready, one of state type Active, and one of state type Com plete.

               Table 2 State Types in UCM -Enabled Schem a

                State type D escription

                W aiting The activity is not ready to be w orked on,
                                                 either because it has not been assigned or
                                                 it has not satisfied a dependency.

Chapter 5 - Setting Up a ClearQuest User Database 69

  State Transition D efault A ction R equirem ents for R ecord Types

         Record types can include num erous state definitions. H ow ever, U CM -enabled record
         types m ust have at least one path of transitions am ong state types as follow s: W aiting
         to Ready to Active to Com plete. The transition from  one state to the next m ust be m ade
         by a default action.

         For exam ple, Figure25 show s the actions and default actions betw een the states
         defined in the U CM -enabled BaseCM Activity record type included in the predefined
         UCM  schem a. The default actions are identified w ith an asterisk (*). The states are
         Subm itted, Ready, A ctive, and Com plete. The corresponding state types appear to the
         right of the states.

          Ready The activity is ready to be w orked on. It
                                          has been assigned, and all dependencies
                                          have been satisfied.

          Active The developer has started w ork on the
                                          activity but has not com pleted it.

          Com plete The developer has either w orked on and
                                          com pleted the activity, or not w orked on
                                          and abandoned the activity.

         Table 2 State Types in UCM -Enabled Schem a

          State type D escription

70 Managing Software Projects

      Figure 25 State Transitions of UCM -enabled BaseCM Activity Record Type

      In addition to this single path requirem ent, states m ust adhere to the follow ing rules:

      n A ll W aiting type states m ust have a default action that transitions to another

         W aiting type state or to either a Ready or A ctive type state.

      n If a Ready type state has an action that transitions directly to a W aiting type state,

         that W aiting type state m ust have a default action that transitions directly to that

         Ready type state.

      n A ll Ready type states m ust have a default action that transitions to another Ready

         type state or to an A ctive type state.

      n A ll Ready type states m ust have at least one action that transitions directly to a

         W aiting type state.

      n For the BaseCM A ctivity record type, its initial state m ust be a W aiting type.

U p g ra d in g  Y o u r S c h e m a  to  th e  L a te s t U C M  P a c k a g e

      If you have a U CM -enabled ClearQ uest schem a from  a previous release of ClearQ uest,

      you m ay w ant to upgrade that schem a w ith the latest revision of the

      U nifiedChangeM anagem ent package so that you can use new  functionality. To

      upgrade the schem a, perform  the follow ing steps:

      1 In the ClearQ uest D esigner, click Package> Upgrade Installed Packages to start the

         U pgrade Installed Packages W izard.

      2 The first page of the w izard lists all schem as that have at least one package that

         needs to be upgraded. Select the schem a that you w ant to upgrade, and click Next.

      3 The second page of the w izard lists the packages that w ill be upgraded. Click

         Upgrade to accept the changes.

      4 If the U nifiedChangeM anagem ent package that you are upgrading from  is earlier

         than revision 3.0, you need to assign states to state types for each U CM -enabled

         record type.

      5 Validate the schem a changes by clicking File > Validate. Fix any errors that

         ClearQ uest displays, and then check in the schem a by clicking File> Check In.

      6 U pgrade the user database to associate it w ith the new  version of the schem a by

         clicking Database> Upgrade Database.

C u s to m izin g  C le a rQ u e s t P ro je c t P o lic ie s

      To im plem ent the project policies, the integration adds the follow ing pairs of scripts to

      a U CM -enabled schem a:

      n U CM _ChkBeforeD eliver and U CM _ChkBeforeD eliver_D ef

      n U CM _ChkBeforeW orkO n and U CM _ChkBeforeW orkO n_D ef

      n U CM _CQ A ctA fterD eliver and U CM _CQ A ctA fterD eliver_D ef

      n U CM _CQ A ctBeforeChact and U CM _CQ A ctBeforeChact_D ef

      n U CM _CQ A ctA fterChact and U CM _CQ A ctA fterChact_D ef

      Each policy has tw o scripts: a base script and a default script. The default scripts have

      _D ef appended to their nam es and are installed by the U nifiedChangeM anagem ent

      package. The integration invokes the base scripts, w hich are installed by the

      U CM PolicyScripts package. The base script calls the corresponding default script,

      w hich contains the logic for the default behavior. To m odify the behavior of a policy,

      rem ove the call to the default script from  the base script. Then add logic for the new

      behavior to the base script. A dhere to the rules stated in the base script.

      Each script has a Visual Basic version and a Perl version. The Visual Basic scripts have
      a U CM  prefix. The Perl scripts have a U CU  prefix. For ClearQ uest clients on W indow s
      N T, the integration uses the Visual Basic scripts. For ClearQ uest clients on UN IX, the
      integration uses the Perl scripts. If you m odify a policyś behavior and your
      environm ent includes ClearQ uest clients on both platform s, be sure to m ake the sam e
      changes in both the Visual Basic and Perl versions of the policyś script. O therw ise, the
      policy w ill behave differently for ClearQ uest clients on U N IX and W indow s N T.

      For descriptions of these policies, see U CM -ClearQ uest Integration on page59.

A s s o c iatin g  C h ild  A ctivity R e co rd s  w ith  a  P a re n t A c tiv ity
R e c o rd

      A s project m anager, you m ay assign activities for large tasks to developers. W hen the
      developers research their activities, they m ay determ ine that they need to perform
      several separate activities to com plete one large activity.

      For exam ple, an ^Add custom er verification functionality~ activity m ay require
      significant w ork in the product́s G UI, the com m and-line interface, and a library. To
      m ore accurately track the progress of the activity, you can decom pose it into three
      separate activities.

      By using the parent/child controls in ClearQ uest, you can accom plish this
      decom position and tie the child activities back to the parent activity.

U sing P arent/C hild C ontrols

      In ClearQ uest, you use controls to display fields in record form s. A parent/child
      control, w hen used w ith a reference or reference list field, lets you link related records.
      By adding a parent/child control to the record form  of a U CM -enabled record type,
      you can provide the developers on your team  w ith the ability to decom pose a parent
      activity into several child activities.

      To have ClearQ uest change the state of the parent activity to Com plete w hen all child
      activities have been com pleted, you need to w rite a hook. See Administratorś Guide for
      Rational ClearQ uest for an exam ple of such a hook.

C rea tin g  U s ers

      Before you can assign activities to the developers on your project team , you m ust create
      user account profiles for each developer in ClearQ uest. To do so:

                                     Chapter 5 - Setting Up a ClearQuest User Database 73

      1 In ClearQ uest Designer, click Tools > User Adm inistration.

      2 Click User Action > Add User.

      3 Com plete the Add User dialog box.

      See Administratorś Guide for Rational ClearQuest and the ClearQ uest D esigner H elp

      for details on creating user profiles.

S ettin g  th e E n viro n m e n t (U N IX )

      Before you can enable a U CM  project to w ork w ith a ClearQuest user database, you

      m ust define tw o environm ent variables as show n in Table3. Developers w ho w ant to

      use the integration m ust also define these variables on their m achines.

      The ClearQuest installation directory includes a C shell script, cq_setup.csh, w hich

      you can run to set the environm ent variables for you. For exam ple:

      % source ClearQuest-install-directory/cq_setup.csh

      In addition, if you have m ultiple ClearQuest schem a repositories, you m ust set the

      $SQUID_DBSET environm ent variable to the nam e of the schem a repository you w ant

      to use.

      Table 3 Environm ent Variables Required for Integration

       Variable Setting

       $CQ_HOME ClearQ uest-install-directory/releases/Clea

                                        rquestClient

       $LD_LIBRARY_PATH ($SHLIB_PATH on

       H P-UX)
                                        M ust include:

                                        ClearCase-install-directory/shlib and

                                        ClearQ uest-install-directory/releases/Clea

                                        rquestClient/architecture/shlib

74 Managing Software Projects

                                                                   6
S e ttin g  U p  th e  P r o je c t

      This chapter describes how  to set up a project so that a team  of developers can w ork in

      the U nified Change M anagem ent (U CM ) environm ent. Before you set up a project, be

      sure to plan the project. See Chapter3, Planning the Project, for inform ation on w hat to

      include in a configuration m anagem ent plan.

      The chapter presents the follow ing scenarios:

      n Creating a project from  scratch

      n Creating a project based on an existing base ClearCase configuration

      n Creating a project based on an existing project

      n Enabling a project to use the U CM -ClearQ uest integration

      n W orking w ith Rational Suite

      n Creating a developm ent stream  reserved for testing new  baselines

      n Creating a feature-specific developm ent stream

C re a tin g  a  P ro je c t fro m  S c ra tc h

      This section describes how  to create and set up a new  project that is not based on an
      existing project or on an existing set of ClearCase VO Bs.

C reating the P roject V O B  (W indow s)

      Product Note: This task does not apply to ClearCase LT users. The ClearCase
      adm inistrator creates the PVO B during the installation.

      To create a PVO B:

      1 Click Start> Program s > Rational Software > Rational ClearCase> Adm inistration >
         Create VOB. The VO B Creation W izard appears.

      2 In Step 1 of the VO B Creation W izard, enter a nam e for the PVO B. Enter a
         com m ent to describe the purpose of the PVO B. Leave the This VOB will contain
         UCM com ponents check box clear. A lthough you can use one VO B as the PVO B and
         a com ponent, w e recom m end against doing so unless your project is very sm all

                                                Chapter 6 - Setting Up the Project 77

         and you anticipate that it w ill rem ain sm all. Select the Create as a UCM  project VOB

         check box.

      3 In Step 2, specify the PVO Bś storage directory. A  PVO B storage directory is a

         directory tree that serves as the repository for the PVO Bś contents. A  PVO Bś

         storage directory contains the sam e subdirectories as a VO Bś storage directory.

         (For details about VO B storage directory structure, see the Adm inistratorś Guide for

         Rational ClearCase.) You can choose one of the recom m ended locations or enter

         the universal nam ing convention (U N C) path of a different location. Click Browse

         to search the netw ork for shared resource locations.

      4 Step 3 prom pts you to choose an adm inistrative VO B to be associated w ith the

         PVO B. Because you are creating a project from  scratch and do not currently use an

         adm inistrative VO B, scroll to the top of the list and select none. W hen you create

         com ponents, ClearCase m akes Adm inV O B hyperlinks betw een the com ponents

         and the PVO B, and the PVO B assum es the role of adm inistrative VO B.

         If you are creating m ultiple PVO Bs and anticipate that projects in those PVO Bs

         m ay need to m odify som e of the sam e com ponents, choose one PVO B to act as the

         adm inistrative PVO B and create it first. W hen you create the other PVO Bs, use this

         step in the w izard to specify the PVO B that w ill serve as adm inistrative VO B.

         W hen you create com ponents, ClearCase m akes Adm inVO B hyperlinks betw een

         the com ponents and the PVO B that serves as the adm inistrative VOB. See Planning

         PVO Bs on page42 for details about using m ultiple PVO Bs.

C reating the P roject V O B  (U N IX )

      Product Note: This task does not apply to ClearCase LT users. The ClearCase

      adm inistrator creates the PVO B during the installation.

      To create a PVO B:

      1 Issue the cleartool m kvob com m and. For exam ple:

         cleartool m kvob ˘tag /vobs/m yproj2_pvob ˘nc ˘ucm project \

         /usr/vobstore/m yproj2_pvob.vbs

         The ˘ucm project option indicates that you are creating a PVO B instead of a VO B.

         The /usr/vobstore/m yproj2_pvob.vbs path specifies the location of the PVO Bś

         storage directory. A  PVO B storage directory is a directory tree that serves as the

         repository for the PVO Bś contents. A  PVOBś storage directory contains the sam e

         subdirectories as a VO Bś storage directory. For details about VO B storage

         directory structure, see the Adm inistratorś Guide for Rational ClearCase.

         If you are in an M VFS environm ent and developers use dynam ic view s, perform

         the follow ing tw o steps.

78 Managing Software Projects

               2 Create the PVO B m ount point to m atch the PVO B-tag. For exam ple:

                 m kdir /vobs/m yproj2_pvob

               3 M ount the PVO B. For exam ple:

                 cleartool m ount /vobs/m yproj2_pvob

               The PVO B assum es the role of adm inistrative VO B. W hen you create com ponents,
               ClearCase autom atically m akes A dm inV O B hyperlinks betw een the com ponents and
               the PVO B.

               If you are creating m ultiple PVO Bs and anticipate that projects in those PVO Bs m ay
               need to m odify som e of the sam e com ponents, choose one PVO B to act as the
               adm inistrative PVO B and create it first. W hen you create the other PVO Bs, use the
               cleartool m khlink com m and to create an A dm inV O B hyperlink betw een each PVO B
               and the PVO B that acts as the adm inistrative VO B. W hen you create com ponents,
               ClearCase m akes A dm inV O B hyperlinks betw een the com ponents and the PVO B that
               serves as the adm inistrative VO B. See Planning PVO Bs on page42 for details about
               using m ultiple PVO Bs.

         C reating a C om ponent for S toring the P roject B aseline

               This task is optional but w e strongly recom m end it. U sing a com posite baseline to
               represent the project is easier than keeping track of a set of baselines, one for each
               com ponent. A lthough you can store a com posite baseline and elem ents in the sam e
               com ponent, it is cleaner to dedicate one com ponent for storing the project baseline. To
               ensure that nobody creates elem ents in this com ponent, create the com ponent w ithout
               a VOB root directory. A  com ponent that has no VO B root directory cannot store its ow n
               elem ents. To create a com ponent w ithout a VO B root directory:

               1 O n W indow s, in the ClearCase Explorer, click UCM and click Project Explorer. O n
                 U N IX, enter the com m and clearprojexp to start the Project Explorer. The Project
                 Explorer is the graphical user interface (G U I) through w hich you create, m anage,
                 and view  inform ation about projects.

               2 The left pane of the Project Explorer lists folders for all PVO Bs in the local
                 ClearCase dom ain. Each PVO B has its ow n root folder. ClearCase creates the root
                 folder using the nam e of the PVO B. N avigate to the PVO B that you created.

               3 ClearCase also creates a folder called Com ponents, w hich contains entries for each
                 com ponent in the PVO B. Right-click the Com ponents folder and select New >
                 Com ponent W ithout a VOB from  its shortcut m enu.

               4 In the Create Com ponent W ithout a VO B dialog box, enter a nam e and description
                 for the com ponent. Click OK.

                                                Chapter 6 - Setting Up the Project 79

      You m ay decide to use m ultiple com posite baselines in your project. If you do, w e

      recom m end that you still use one top-level com posite baseline that selects the baselines

      of all com ponents in the project, either directly or indirectly through other com posite

      baselines.

C reating C om ponents for Storing E lem ents

      This section describes how  to create com ponents for storing the files that your team

      develops.

      Product Note: The process for creating com ponents that store elem ents is slightly

      different for Rational ClearCase and Rational ClearCase LT.

      W hen you create a com ponent, you m ust specify the VO B that stores the com ponent́s

      directory tree. You can store m ultiple com ponents in a VO B, or you can create a VO B

      that stores one com ponent. See D eciding How M any VOBs to Use on page30 for details

      about using one VOB to store m ultiple com ponents.

      C reating a V O B  That Stores M ultiple C om ponents (W indow s)

      To create a VO B that can store m ultiple com ponents in ClearCase:

      1 Start the VO B Creation W izard.

      2 In Step 1, enter a nam e for the VOB. Enter a com m ent to describe the purpose of

         the VO B. Select the This VOB will contain UCM com ponents check box.

      3 In Step 2, select the Allow this VOB to contain m ultiple com ponents option button

         and the Seed the VOB with these com ponents check box. Select a view  from  the

         View list, and click Add.

         Enter the com ponent́s nam e and root directory in the Add Com ponent dialog box,

         and click OK. The com ponent appears in the list in the w izard. Click Add to create

         additional com ponents. The com ponent́s nam e m ust be unique w ithin its PVO B.

      4 In Step 3, specify w here to store the VO B. You can choose one of the recom m ended

         locations or enter the UN C path of a different location. Click Browse to search the

         netw ork for shared resource locations.

      5 Step 4 prom pts you to identify the PVO B that w ill store the project inform ation

         about the com ponents. Click the arrow  to see the list of available PVO Bs. Select the

         PVO B that you previously created.

      To create a VO B that can store m ultiple com ponents in ClearCase LT:

      1 Start the VO B Creation W izard.

  cleartool m kview  ˘tag m yview  /net/host2/view _store/m yview.vw s

  cleartool setview  m yview

2 Create a VO B by using the cleartool m kvob com m and. For exam ple:

  cleartool m kvob ˘nc ˘tag /vobs/testvob1 /usr/vobstore/testvob1.vbs

  If you are in an M VFS environm ent and developers use dynam ic view s, perform

  the follow ing tw o steps.

3 Create the VO B m ount point to m atch the VO B-tag. For exam ple:

  m kdir /vobs/testvob1

4 M ount the VO B. For exam ple:

  cleartool m ount /vobs/testvob1

5 Issue the cleartool m kcom p com m and. For exam ple:

  cleartool m kcom p ˘nc ˘root /vobs/testvob1 testcom p1@/vobs/m yproj2_pvob

  In this exam ple, the m kcom p com m and creates a com ponent nam ed testcom p1

  based on the VOB nam ed testvob1. A lthough this exam ple uses different nam es

  for the VO B and com ponent, you can use the sam e nam e for both. The

  com ponent́s nam e m ust be unique w ithin its PVO B. The VO B and PVOB m ust be

  m ounted before you issue the com m and. A ll projects that use the m yproj2_pvob

  PVO B can access the testcom p1 com ponent.

To create a com ponent in ClearCase LT:

1 M ake a view  and change to it. For exam ple:

  cleartool m kview  ˘stgloc dev_view s ~/chris_snap_view

  cd ~/chris_snap_view

2 Create a VO B by using the cleartool m kvob com m and. For exam ple:

  cleartool m kvob ˘nc ˘tag /testvob1 ˘stgloc vobstore

3 Issue the cleartool m kcom p com m and. For exam ple:

  cleartool m kcom p ˘nc ˘root testvob1 testcom p1@/m yproj2_pvob

As an alternative to using the cleartool m kcom p com m and, you can convert an
existing VO B into a com ponent by using the ClearCase Project Explorer. See M aking a

VOB into a Component on page91 for details.

C reating the P roject

      This section show s how  to create a project by using the Project Explorer and the N ew
      Project W izard. For inform ation on creating a project from  the com m and-line interface
      (CLI), see the cleartool m kproject, m kstream , and m kfolder reference pages. To create
      a project:

      1 O n W indow s, in the left pane of ClearCase Explorer, click UCM  and then click
         Project Explorer. O n U N IX, on the com m and line, type clearprojexp.

      2 The left pane of the Project Explorer lists root folders for all PVO Bs in the local
         ClearCase dom ain. Each PVO B has its ow n root folder. ClearCase creates the root
         folder using the nam e of the PVO B.

         ClearCase also creates a folder called Com ponents, w hich contains entries for each
         com ponent in the PVO B. Folders can contain projects and other folders. Select the
         root folder for the PVO B that you w ant to use for storing project inform ation.

      3 Click File > New > Folder to create a project folder. You do not need to create a
         project folder, but it is a good idea. A s the num ber of projects grow s, project
         folders are helpful in organizing related projects.

      4 In the left pane, select the project folder or root folder. Click File> New > Project.
         The N ew  Project W izard appears.

      5 In Step 1 of the N ew  Project W izard, enter a descriptive nam e for the project and
         provide a com m ent to describe the purpose of this project. Enter a nam e for the
         project́s integration stream  or accept the default nam e (project nam e_Integration).
         Select the type of project to create. A  traditional parallel developm ent project lets
         users create m ultiple stream s so that developers can have private and shared w ork
         areas. A  single-stream  project contains only one stream , the integration stream .
         Users cannot create developm ent stream s in a single-stream  project. See Choosing a
         Stream Strategy on page34 for details about single-stream  and m ultiple-stream
         projects.

      6 Step 2 asks w hether you w ant to create the project based on an existing project.
         Because you are creating a project from  scratch, click No.

      7 Step 3 asks you to choose the baselines that the project w ill use.

         Click Add to open the Add Baseline dialog box. In the Com ponent list, select one of
         the com ponents that you previously created. O n W indow s, click Change> All
         Stream s. O n UN IX, click the arrow  at the end of the From  Stream  box and select All
         Stream s. The com ponent́s initial baseline appears in the Baselines list. Select the
         baseline. Click OK. The baseline now  appears in the list in Step 3. Continue to use
         the A dd Baseline dialog box until the project contains its full set of foundation

   baselines, including the baseline for the com ponent that stores the project́s

   com posite baseline.

8 Step 4 prom pts you to specify the developm ent policies to enforce for this project.

   Select the check boxes for the policies you w ant to enforce. See Chapter4, Setting

   Policies for inform ation about each policy.

9 Step 5 asks w hether to configure the project to w ork w ith the ClearQuest

   integration. To enable the project to w ork w ith Rational ClearQuest, click Yes and

   select a ClearQ uest user database from  the list. See Enabling a Project to U se the

   U CM -ClearQ uest Integration on page94 for details about the integration.

S etting a B aseline N am ing Tem plate

U CM  lets you define a tem plate for im plem enting a baseline nam ing convention
w ithin a project. The tem plate can include any of the follow ing tokens:

n Project
n Com ponent
n Stream
n D ate
n Tim e
n U ser
n H ost
n Basenam e

Basenam e refers to a nam e that you specify. U se the ˘blnam e_tem plate option w ith the
cleartool m kproject or chproject com m and to set a tem plate. For exam ple:

cleartool chproject -blnam e_tem plate project,com ponent,date m ck_proj1

This exam ple sets a tem plate that uses the project nam e, com ponent nam e, and date in
all baseline nam es created in the m ck_proj1 project. Use com m as to separate the tokens
in the com m and-line entry. W hen you create baselines, ClearCase replaces the com m as
w ith underscores.

If you do not specify a baseline nam ing tem plate, ClearCase uses basenam e to nam e
new  baselines. W hen necessary, ClearCase appends a num eric identifier to the baseline
nam e to m ake it unique.

D uring deliver operations, ClearCase creates a baseline in the source stream . W hen
nam ing this baseline, ClearCase uses deliverbl.source-stream-nam e.date.unique-identifier
in place of the basenam e token.

See Com m and Reference for details about using chproject and m kproject.

      D efining P rom otion Levels

      ClearCase provides five baseline prom otion levels. You can keep som e or all of them ,
      and you can define your ow n prom otion levels. To define the prom otion levels that
      your project uses:

      1 In the Project Explorer, select the PVO B root folder that contains your project, and
         then click Tools > Define Prom otion Level. A ll projects that use that PVO B have
         access to the sam e set of prom otion levels.

      2 The D efine Prom otion Levels dialog box opens. To rem ove an existing prom otion
         level, select it and click Rem ove. To change the order of prom otion levels, select a
         prom otion level and use the Move Up or Move Down buttons.

      3 To add a new  prom otion level, click Add. The A dd Prom otion Level dialog box
         opens. Enter the nam e of the new  prom otion level and click OK. The new
         prom otion level appears in the list of prom otion levels in the D efine Prom otion
         Levels dialog box. M ove it to the desired place in the order.

      4 W hen you finalize the set and order of prom otion levels, select one to be the initial
         prom otion level for new  baselines. The initial prom otion level is the level assigned
         by default w hen you create a baseline.

      For inform ation on defining prom otion levels from  the CLI, see the cleartool setplevel
      reference page.

C reating an Integration V iew

      W hen you create a project, ClearCase creates the project́s integration stream  for you.
      To see and m ake changes to the project́s shared elem ents, you need an integration view.
      To create an integration view :

      1 In the Project Explorer, navigate to the integration stream  by m oving dow n the
         object hierarchy:

         a Root folder

         b Project folder

         c Project

         d Stream

         Figure26 illustrates this hierarchy.

86 Managing Software Projects

      Figure 26 Navigating to Integration Stream  in Project Explorer

      2 Select the integration stream  and click File> New > View.

      3 O n W indow s, the View  Creation W izard opens. O n UN IX, the Create View  dialog

         box opens. A ccept the default values to create an integration view  attached to the

         integration stream . By default, the View  Creation W izard and the Create View

         dialog box use this convention for the integration view  nam e:

         usernam e_project-nam e_int.

         ClearCase supports tw o kinds of view s:

         q D ynam ic view s, w hich use the ClearCase m ultiversion file system  (M VFS) to

           provide im m ediate, transparent access to files and directories stored in VOBs.

           O n W indow s, ClearCase m aps a dynam ic view  to a drive letter in W indow s

           Explorer.

         q Snapshot view s, w hich copy files and directories from  VO Bs to a directory on

           your com puter.

         Product Note: Rational ClearCase LT supports only snapshot view s.

         W e recom m end that you m ake the integration view  a dynam ic view  to ensure that

         you alw ays see the correct version of files and directories that developers deliver

         to the integration stream . W ith a snapshot view, you have to perform  an update

         operation to copy the latest delivered files and directories to your com puter. For

         m ore inform ation about dynam ic and snapshot view s, see Developing Software.

C reating the C om posite B aseline That R epresents the P roject

      To create a com posite baseline that represents the project by selecting the latest baseline

      from  each com ponent that the project uses, perform  the follow ing steps:

1 In the Project Explorer, right-click the project́s integration stream  to display its

  shortcut m enu. Click Edit Baseline Dependencies.

2 The Edit Baseline Dependencies dialog box displays a list of all com ponents that

  the project uses. Identify the com ponent that w ill contain the com posite baseline.

  D rag the other com ponents onto the com ponent that w ill contain the com posite

  baseline. For exam ple, in Figure27 the om 2_proj_com p com ponent contains the

  com posite baseline. The com posite baseline selects baselines from  the

  adm in2_com p and security2_com p com ponents.

3 Click OK. The Create Baseline D ependencies dialog box opens.

4 Enter the nam e in the Base Nam e (W indow s) or Baseline Title (UN IX) field that you

  w ant to use for the baselines that U CM  creates for these com ponents. If you have a

  baseline nam ing tem plate set for the project, the Tem plate Nam e field show s the

  nam e that w ill be used. If the tem plate does not include the Basenam e token, or if

  no tem plate is set, the Base Nam e or Baseline Title field does not appear in the

  Create Baseline D ependencies dialog box.

5 Click OK.

Figure 27 Using the Edit Baseline Dependencies G UI

C reating and S etting an A ctivity (U N IX  O nly)

      Before you can add elem ents to the integration stream , you need to create and set an

      activity.

      1 Set your integration view  if it is a dynam ic view. For exam ple:

         cleartool setview  km t_Integration

         If your integration view  is a snapshot view, change to it.

      2 Issue the cleartool m kactivity com m and. For exam ple:

         cleartool m kactivity ˘headline ^Create D irectories~ create_directories

         The ClearCase GU I tools use the nam e specified w ith ˘headline to identify the

         activity. The last argum ent, create_directories, is the activity-selector. U se the

         activity-selector w hen you issue cleartool com m ands.

      3 By default, w hen you m ake an activity w ith the cleartool m kactivity com m and,

         ClearCase sets your view  to that activity. ClearCase does not set your view  to an

         activity if you create m ultiple activities in the sam e com m and line or if you specify

         a stream  w ith the ˘in option. If you need to set your integration view  to the

         activity, use the cleartool setactivity com m and. For exam ple:

         cleartool setactivity create_directories

C reating the D irectory S tructure

      Because you are creating the project from  scratch, you need to create the directory

      elem ents w ithin the project́s com ponents to im plem ent the directory structure that

      you define during the planning phase. See Defining the Directory Structure on page32.

      O n W indow s

      To add a directory elem ent to a com ponent:

      1 In W indow s Explorer, navigate to the integration view. D ouble-click the

         com ponent to display its contents. If the com ponent is in a VO B that you created to

         store m ultiple com ponents, the com ponent appears as a folder under the VO B.

      2 Create a folder.

      3 Right-click the folder to display the shortcut m enu. Click ClearCase > Add to

         Source Control.

      4 W hen prom pted, specify an activity to be associated w ith the addition of the new

         directory elem ent.

      O n U N IX

      To add a directory elem ent to a com ponent:

      1 W ith your integration view  set to an activity, navigate to the com ponent. If the

         com ponent is in a VO B that you created to store m ultiple com ponents, the

         com ponent appears as a directory under the VO B. For exam ple:

         cd /vobs/testvob13/libs

      2 Check out the com ponent́s root directory. For exam ple:

         cleartool co ˘nc .

      3 Issue the cleartool m kelem  com m and. For exam ple:

         cleartool m kelem  ˘nc ˘eltype directory design

         This exam ple creates a directory elem ent called design. By default, the m kelem

         com m and leaves the elem ent checked out. To add elem ents, such as subdirectories,

         to the directory elem ent, you m ust leave the directory elem ent checked out.

      4 W hen you finish adding elem ents to the new  directory, check it in. For exam ple:

         cleartool ci ˘nc design

      5 W hen you finish creating directory elem ents, check in the com ponent́s root

         directory. For exam ple:

         cleartool ci ˘nc .

      For m ore inform ation about creating directory and file elem ents, see D eveloping

      Software and the m kelem  reference page.

Im porting D irectories and Files from  O utside C learC ase

      If you have a large num ber of files and directories that you w ant to place under

      ClearCase version control, you can speed the process by using the clearexport and

      clearim port com m and-line utilities. These tw o utilities allow  you to m igrate an

      existing set of directories and files from  another version control softw are system , such

      as SourceSafe, RCS or PVCS, to ClearCase.

      To m igrate source files into a com ponent:

      1 Run clearexport to generate a data file from  your source files.

      2 Create and set a non-UCM  view. O n W indow s use the View  Creation W izard. To

         start the View  Creation W izard, from  ClearCase Explorer click Base ClearCase>

         Create View. O n U N IX use the cleartool m kview  and setview  com m ands.

      3 From  w ithin the view, run clearim port to populate the com ponent w ith the files

         and directories from  the data file.

      4 In the com ponent, create a baseline from  a labeled set of versions. If the versions
         that you w ant to include in the baseline are not labeled, create a label type and
         apply it to the versions. See M aking a Baseline from  a Label on page91 for details.

      As an alternative, you can use clearexport and clearim port on VO Bs, and then convert
      the VO Bs to com ponents. See Creating a Project Based on an Existing ClearCase
      Configuration on page90 for details on converting VO Bs into com ponents.

      To m igrate directories and flat files that are not currently under any version control, use
      the clearfsim port com m and-line utility. Run clearfsim port from  w ithin a U CM  view
      to im port directories and files directly onto a stream . You can then create a baseline in
      the stream  w ithout having to label the versions. See the clearfsim port reference page
      for details.

      For details on using clearexport and clearim port, see the Adm inistratorś Guide for
      Rational ClearCase and the clearexport and clearim port reference pages.

      ClearCase on W indow s provides the Im port W izard, a GU I that you can use as an
      alternative to the clearexport and clearim port com m ands. You can start the Im port
      W izard from  the Getting Started W izard.

M aking and R ecom m ending a B aseline

      After you create the directory structure and im port files, create and recom m end a new
      baseline that selects those directory and file elem ents. D evelopers w ho join the project
      populate their developm ent stream s w ith the versions identified by the recom m ended
      baseline. For details on m aking baselines, see Creating a N ew Baseline on page110. For
      details on recom m ending baselines, see Recom m ending the Baseline on page114.

C re atin g  a  P ro je ct B a s e d  o n  an  E xis tin g  C le a rC as e
C o n fig u ratio n

      If you have existing VO Bs, you m ay w ant to convert them  or their directories into
      com ponents so that you can include them  in projects. This section describes how  to set
      up a project based on existing VOBs.

C reating the P V O B

      On W indow s, use the VOB Creation W izard, as described in Creating the Project VO B
      (W indows) on page76, to create the PVO B. In Step 3, if you currently use an
      adm inistrative VO B, select it in the list. ClearCase creates an A dm inV O B hyperlink
      betw een the PVO B and the adm inistrative VO B. W hen you create com ponents, they

                                                Chapter 6 - Setting Up the Project 91

      use the existing adm inistrative VO B. If you do not currently use an adm inistrative

      VO B, select none.

      O n U N IX, use the cleartool m kvob com m and as described in Creating the Project VO B

      (U N IX) on page77. If you currently use an adm inistrative VO B, use the cleartool

      m khlink com m and to create an A dm inV O B hyperlink betw een the PVO B and the

      adm inistrative VO B. W hen you create com ponents, they then use the existing

      adm inistrative VO B.

M aking a V O B  into a C om ponent

      To m ake a VO B into a com ponent:

      1 In the Project Explorer, select the PVO B. O n W indow s, click Tools > Im port> VOB

         as Com ponent. O n U N IX, click Tools> Im port> Im port VOB. The Im port VO B

         dialog box opens.

      2 In the Available VOBs list, select the VO B that you w ant to m ake into a com ponent.

         Click Add to m ove the VO B to the VOBs to Im port list. You can add m ore VO Bs to

         the VOBs to Im port list. If you change your m ind, you can select a VO B in the VOBs

         to Im port list and click Rem ove to m ove it back to the Available VOBs list. W hen you

         are finished, click Im port.

      You m ay w ant to organize the contents of a VO B into m ultiple com ponents. To m ake a

      directory tree w ithin a VO B into a com ponent:

      1 In the Project Explorer, right-click the PVO B folder and select Im port> VOB

         Directory as Com ponent.

      2 In the Im port VO B D irectory as Com ponent dialog box, select a view  from  the View

         list; select the VO B that contains the directory from  the VOB list; select the

         directory from  the Root Directory list; and specify a nam e for the com ponent.

         The new  com ponent contains the directory and all its subdirectories and files. The

         com ponent́s root directory m ust be at or directly below  the VO B root directory. If

         the com ponent́s root directory is at the VO B root directory, that VO B cannot store

         m ultiple com ponents.

M aking a B aseline from  a Label

      A fter you convert an existing VO B or one of its directory trees into a com ponent, to

      access the directories and files in that com ponent, you m ust create a baseline from  the

      set of versions identified by a label type. To create the baseline:

      1 O n W indow s, if the set of versions that you w ant to use are not already labeled,

         use the A pply Label W izard to m ake and apply a label type. To start the A pply

         Label W izard, click Start> Program s > Rational Software > Rational ClearCase>

         Apply Label W izard. A lternatively, you can enter clearapplywizard at the com m and
         prom pt.

         O n U N IX, if the set of versions that you w ant to use are not already labeled, use
         the cleartool m klbtype and m klabel com m ands to create and apply a label type.
         For exam ple:
         % cleartool m klbtype ˘c ^label for release 2~ REL2
         Created label type ^REL2~.
         % cleartool m klabel -recurse REL2 .
         Created label ^REL2~ on ^.~ version ^/main/5~.
         Created label ^REL2~ on ^./src~ version ^/main/6~.
         Created lable ^REL2~ on ^./src/Makefile~ version ^/main/2~.

         The ˘recurse option directs ClearCase to apply the label to all versions at or below
         the current w orking directory.

      2 In the Project Explorer, select the PVOB. On W indow s, click Tools> Im port> Label
         as Baseline. On U N IX, click Tools> Im port> Im port Label. Step 1 of the Im port
         Label W izard appears.

      3 In the Available Com ponents list, select the com ponent that contains the label from
         w hich you w ant to create a baseline. Click Add to m ove that com ponent to the
         Selected Com ponents list. If you change your m ind, select a com ponent in the
         Selected Com ponents list and click Rem ove to m ove the com ponent back to the
         Available Com ponents list.

      4 In Step 2, select the label type that you w ant to im port, and enter the nam e of the
         baseline that you w ant to create for the versions identified by that label type. Then
         select the baselineś prom otion level. Note: You cannot im port a label type from  a
         global label type definition.

C reating the P roject

      U se the N ew  Project W izard to create the project as described in Creating the Project on
      page83.

C reating an Integration V iew

      Create an integration view  as described in Creating an Integration View on page85.

C rea tin g  a  P ro je ct B as e d  o n  a n  E x is tin g  P ro je ct

      A s you create new  projects, you m ay need to create new  versions of existing projects.
      For exam ple, suppose you have released version 3.0 of the W ebotrans project and are

                                                Chapter 6 - Setting Up the Project 93

      planning for version 3.1. You anticipate that version 3.1 w ill use the sam e com ponents

      as version 3.0. Therefore, you w ant to use the latest baselines in the version 3.0

      com ponents as the foundation baselines for version 3.1 developm ent.

U sing a C om posite B aseline to C apture Final B aselines

      If the existing project contains num erous com ponents, you m ay w ant to create a

      com posite baseline that selects the final baselines of those com ponents before you

      create the new  project. This com posite baseline serves as a single starting point for

      team s that w ant to start their w ork from  the final approved baselines of the existing

      project. To create such a com posite baseline, perform  the follow ing steps:

      1 Create a com ponent that does not have a root directory in a VO B. See Creating a

         Component for Storing the Project Baseline on page78.

      2 Add the initial baseline of the com ponent to the integration stream . See Adding

         Components on page105.

      3 In the com ponent, create a com posite baseline that selects baselines of all other

         com ponents in the project. See Creating the Composite Baseline That Represents the

         Project on page86.

      4 Recom m end the com posite baseline. See Recom mending the Baseline on page114.

R eusing E xisting P V O B  and C om ponents

      Because your project is a new  version of an existing project and uses the sam e

      com ponents as the existing project, do not create a new  PVO B for this project. Continue

      to use the existing PVOB.

C reating the P roject

      Start the N ew  Project W izard, as described in Creating the Project on page83, to create

      the project.

      In Step 2 of the w izard, select Yes to indicate that the project begins from  the baselines

      in an existing project. Then navigate to the project that contains those baselines.

      Figure28 show s that the new  project is based on the baselines in the

      O M _proj1.0_Integration stream .

      Figure 28 Step 2 of New Project W izard

      Step 3 lists the latest baselines in the project that you select in Step 2. If you created a
      com posite baseline to capture the final approved baselines in the existing project, select
      it. You can add baselines from  com ponents that are not part of the existing project by
      clicking Add to open the A dd Baseline dialog box. Sim ilarly, you can rem ove a baseline
      by selecting it and clicking Rem ove.

      Finish the rem aining steps in the w izard as described in Creating the Project on page83.

C reating an Integration V iew

      W hen you create a new  project, ClearCase creates a new  integration stream  for you.
      Therefore, you need to create a new  integration view  to access elem ents in the
      integration stream . Create an integration view  as described in Creating an Integration
      View on page85.

E n a b lin g  a  P ro je ct to  U s e  th e  U C M -C le arQ u es t
In teg ratio n

      Before you can connect a project to a ClearQ uest user database, you m ust set up the
      database to use a U CM -enabled schem a. See Chapter5, Setting U p a ClearQ uest U ser
      D atabase.

      To enable a project to w ork w ith a ClearQ uest user database:

      1 In the left pane of the Project Explorer, right-click the project to display its shortcut
         m enu. Click Properties to display its property sheet.

  Chapter 6 - Setting Up the Project 95

      2 Click the ClearQuest tab and then select the Project is ClearQuest-enabled check
         box. Select the user database that you w ant to link to the project. The first tim e that
         you enable a project, ClearQ uest opens its Login dialog box. Enter your user nam e,
         passw ord, and the nam e of the database to w hich you are linking the project.

      3 Select the developm ent policies that you w ant to enforce. See U CM -ClearQ uest
         Integration on page59 for a description of these policies. Click OK w hen you are
         finished.

      If you are creating a new  project, you can enable the project to w ork w ith ClearQ uest
      by selecting Yes, use the ClearQuest database selected below and selecting the user
      database in Step 5 of the N ew  Project W izard, as show n in Figure29.

      After you enable a U CM  project to w ork w ith a ClearQ uest user database, you m ay
      decide to link the project to a different user database. You can sw itch databases by
      selecting a different one on the ClearQuest tab of the project́s property sheet if no
      activities have been created.

M igrating A ctivities

      If your project contains activities w hen you enable it to w ork w ith a ClearQ uest
      database, the integration creates records for each of those activities by using the
      UCM U tilityA ctivity record type. If you w ant to store all of your project́s activities in
      records of som e other record type, enable the project w hen you create it, before team
      m em bers create any activities. After the m igration is com plete, any new  activities that
      you create can link to records of any U CM -enabled record type.

96 Managing Software Projects

      Figure 29 Enabling a Project to W ork w ith a ClearQ uest User Database

S etting P roject P olicies

      A  U CM -enabled schem a includes four policies that you can set from  either ClearCase

      or ClearQ uest.

      In ClearCase, set the policies by selecting check boxes on the ClearQuest tab of the

      project́s property sheet, as show n in Figure29.

      To set policies from  ClearQ uest:

      1 O n W indow s, start the ClearQ uest client by clicking Start> Program s> Rational

         Software> Rational ClearQuest> Rational ClearQuest. O n U N IX, start the

         ClearQ uest client by entering clearquest at the shell prom pt. In the ClearQ uest

         client w orkspace, navigate to the UCMProjects query, as show n in Figure30.

      2 D ouble-click the query to display all U CM -enabled projects.

      3 Select a project from  the Results set. The project́s form  appears.

      4 O n the form , click Actions and select M odify. Select the check boxes for the policies

         you w ant to set.

      For descriptions of the policies, see UCM -ClearQ uest Integration on page59.

      Figure 30 Navigating to the UCM Projects Q uery

A ssigning A ctivities

      To create and assign activities in ClearQ uest:

      1 Start the ClearQ uest client, and log on to the user database connected to the

         project.

      2 Click Actions > New. The Choose a record type dialog box opens. Select a

         U CM -enabled record type, and click OK.

      3 The Subm it form  appears. Fill in the boxes on each tab. W hen you finish filling in

         the boxes, click OK. ClearQ uest creates the record and leaves it in a Subm itted

         type state.

      4 Run a query and select the record. For exam ple, if the record type is D efect, you

         can run the All Defects query.

      5 Click Actions > Assign, and select the ow ner from  the Owner list. Click Apply.

      U ser account profiles m ust exist in ClearQ uest for the developers to w hom  you assign

      activities. See Creating U sers on page72 for details on creating user account profiles.

D isabling the Link B etw een a P roject and a C learQ uest U ser D atabase

      There m ay be tim es w hen you w ant to disable the link betw een a project and a

      ClearQuest user database. To disable the links:

      1 O n the ClearQuest tab of the project́s property sheet, clear the Project is

         ClearQuest-enabled check box.

      2 Click OK on the ClearQuest tab. The integration disables the link betw een the

         project and the ClearQ uest database. The integration also rem oves any existing

         links betw een activities and their corresponding ClearQ uest records.

      3 D isplay the project́s property sheet again, select the Project is ClearQuest-enabled

         check box, and select another user database if you w ant to link the project to a

         different user database.

         Note: If you select the sam e user database that you just unlinked, the integration

         creates new  ClearQ uest records for the project́s activities; it does not link the

         activities to the ClearQ uest records w ith w hich they w ere previously linked.

Fixing P rojects That C ontain Linked and U nlinked A ctivities

      It is possible that after you enable a project to w ork w ith ClearQ uest, som e of the

      project́s activities rem ain unlinked to ClearQ uest records. Sim ilarly, w hen you disable

      the link betw een a project and ClearQ uest, som e activities m ay rem ain linked. The

      follow ing scenarios can cause your project to be in this inconsistent state:

      n A  netw ork failure or a general system  crash occurs during the enabling or

         disabling operation and interrupts the activity m igration.

      n The ClearQ uest user database can becom e corrupted, forcing you to restore a

         backed-up version of the user database. That version of the user database is out of

         sync w ith the PVO B that contains the project that is linked to the user database.

      n You use the cleartool com m and-line interface to renam e an activity or a project.

         W hen you renam e an activity or project from  the com m and-line interface, the

         UCM -ClearQ uest integration does not update the corresponding ClearQ uest

         record w ith the nam e change. A s a result, the ClearCase and ClearQ uest objects

         are out of synch.

      n The project́s PVO B is in a ClearCase M ultiSite configuration, and unlinked

         activities w ere added by a M ultiSite synchronization operation to the local PVO Bś

         project, w hich is enabled to w ork w ith ClearQ uest.

      D etecting the P roblem

      If a developer attem pts to take an action, such as m odifying an unlinked activity in an

      enabled project, the integration displays an error and disallow s the action.

      C orrecting the P roblem

      If the problem  is the result of one of the first three scenarios previously m entioned, use

      the cleartool checkvob com m and w ith the ˘ucm  option to restore the project to a

      consistent state. See Adm inistratorś Guide for Rational ClearCase and Com m and

      Reference for details about using this com m and.

      If the problem  is caused by M ultiSite, perform  the follow ing actions at the rem ote site:

      1 In the Project Explorer, display the project́s property sheet, and click the

         ClearQuest tab.

      2 Click Link all unlinked activities m astered at this replica. The integration checks all

         of the project́s activities and links any that are unlinked. The integration then

         displays the follow ing sum m ary inform ation:

         q N um ber of activities that had to be linked.

         q N um ber of activities that w ere previously linked.

         q N um ber of activities that could not be linked because they are not m astered in

           the current PVO B replica. In this case, the integration also displays a list of

           replicas on w hich you m ust run the Link all unlinked activities m astered at this

           replica operation again to correct the problem .

      3 At each replica on the list described in Step 2, repeat Step 1 and Step 2.

H ow  M ultiS ite A ffects the U C M -C learQ uest Integration

      If you use ClearCase M ultiSite to replicate the PVO B and ClearQ uest M ultiSite to

      replicate the ClearQ uest user database and schem a repository involved in the

U CM -ClearQ uest integration, you need to be aw are of several requirem ents. This
section describes those requirem ents.

R eplica and N am ing R equirem ents

W hen you set up the UCM -ClearQ uest integration, you establish a link betw een a
project and a ClearQ uest user database. If you use M ultiSite, the follow ing
requirem ents apply:

n Each site that has a PVO B replica that contains a linked project m ust have a replica

  of the ClearQ uest user database to w hich the project is linked and the user

  databaseś schem a repository. Sim ilarly, each site that contains a linked ClearQ uest

  user database replica m ust contain a replica of the PVO B that contains the project

  to w hich the user database is linked.

n The nam e of the ClearQ uest replica m ust m atch the nam e of the PVO B replica at

  the sam e site.

Transferring M astership of the P roject

Before you enable a project to w ork w ith ClearQ uest, your current PVO B replica m ust
m aster the project. If your replica does not m aster the project, transfer m astership of
the project by using the m ultitool chm aster com m and at the replica that m asters the
project.

W hen you enable the project to w ork w ith ClearQ uest, the integration creates a
corresponding project record in the ClearQ uest user database and assigns m astership
of that record to the current replica of the ClearQ uest user database. If a project record
w ith the sam e nam e as the project exists in the ClearQ uest user database w hen you
enable the project, and that project record is not m astered by your current replica, you
m ust transfer m astership of the project record to your current replica.

Linking A ctivities to C learQ uest R ecords

If a project contains activities, w hen you enable that project to w ork w ith ClearQ uest,
the integration creates corresponding ClearQ uest records for the activities and links
the records to the activities. The integration cannot link activities that are m astered by
rem ote replicas. See Correcting the Problem  on page99 for details about linking activities
that are m astered by a rem ote replica.

C hanging P roject P olicy S ettings

Before you can change a project́s policy settings from  w ithin ClearQ uest, the

ClearQuest project record m ust be m astered. Sim ilarly, before you can change a

      project́s policy settings from  w ithin ClearCase, the project object m ust be m astered.
      After you change a project́s policy settings in the current replica, the new  settings do
      not take effect in stream s in sibling replicas until you synchronize the current replica
      w ith those replicas. See the Adm inistratorś Guide for Rational ClearCase M ultiSite for
      details on synchronizing replicas.

      C hanging the P roject N am e

      The integration links a project nam e to the nam e field in the corresponding ClearQuest
      project record. If you change the project nam e in the ClearCase G U I, the integration
      m akes the sam e change to the nam e field in the corresponding ClearQ uest project
      record. Sim ilarly, if you change the nam e in ClearQ uest, the integration m akes the
      sam e change to the project nam e in ClearCase. Before you can change the project nam e
      in a M ultiSite environm ent, the project record and the project object m ust both be
      m astered.

      Note: Change the project nam e only by using a G U I, such as ClearCase Project Explorer.
      If you change the project nam e by using the com m and-line interface, the integration
      does not m ake the sam e change to the corresponding project record.

W o rk in g  w ith  R a tio n a l S u ite  (W in d o w s )

      If you are using U CM  w ith Rational Suite, you can store Rational RequisitePro projects,
      Rational Rose and XD E m odels, and Rational Test datastores in U CM  com ponents and
      include them  in baselines. To enable this integration, use the Rational A dm inistrator
      GU I to create and configure a Rational project. A  Rational project associates your U CM
      project w ith a RequisitePro project, Rose m odels, and Rational Test datastores. For
      details on setting up this integration, see U sing U CM  and Rational Suite.

C re atin g  a  D e ve lo p m e n t S tre am  fo r Te s tin g  B a s e lin e s

102 Managing Software Projects

               W hen you m ake a new  baseline, w e recom m end that you lock the integration stream
               so that you can build and test a static set of files. O therw ise, developers can
               inadvertently cause confusion by delivering changes w hile you are building and
               testing. Locking the integration stream  for a short period of tim e is acceptable; locking
               the integration stream  for several days can result in a backlog of com pleted but
               undelivered activities. To avoid locking out developers for a long period of tim e, you
               m ay w ant to create a developm ent stream  and use it for extensive testing of baselines.
               If your project uses feature-specific developm ent stream s, you m ay w ant to create a
               testing stream  for each feature-specific developm ent stream  so that you can test the
               baselines created in those stream s.

               To create a developm ent stream :

               1 In ClearCase Project Explorer, right-click the integration stream , and select Create
                 Child Stream  from  the shortcut m enu.

                 The Create a Developm ent Stream  dialog box appears.

               2 If you do not w ant to allow  changes to be m ade in the testing stream , select the
                 Make Stream  read only check box. If you select this option, you cannot fix defects
                 discovered in the baseline in this stream . Instead, the developers responsible for
                 the defects w ould need to m ake the fixes in their developm ent stream s and deliver
                 them  to the integration stream .

               3 By default, ClearCase uses the set of recom m ended baselines w hen creating a
                 developm ent stream . Because the new  baseline has not been tested extensively,
                 you probably have not yet prom oted it to the level associated w ith recom m ended
                 baselines. To create the developm ent stream  w ith baselines other than the
                 recom m ended baselines, click Advanced Options.

                 The Change Baseline dialog box appears.

               4 In the Change Baseline dialog box, select the com ponent that contains the baseline
                 you w ant to test. Click Change.

                 A  second Change Baseline dialog box appears, listing all baselines for the
                 com ponent.

               5 Select the baseline that you w ant to test, and click OK. If you need to test the
                 baseline of another com ponent, select it in the first Change Baseline dialog box and
                 repeat the process. W hen you are finished, click OK in the first Change Baseline
                 dialog box.

               6 In the Create a Developm ent Stream  dialog box, be sure that the Prom pt m e to
                 create a View for this stream  check box is selected. Click OK.

                 The View  Creation W izard (W indow s) or Create View  dialog box (U N IX) appears.

 Chapter 6 - Setting Up the Project 103

      7 Com plete the steps of the View  Creation W izard or the fields of the Create View
         dialog box to create a view  for the developm ent stream .

      N ow  the developm ent stream  is configured so that you can build and test the new
      baselines, and developers can deliver changes to the integration stream  w ithout being
      concerned about interfering w ith the building and testing process. For inform ation on
      testing baselines, see Testing the Baseline on page113.

C re atin g  a  F ea tu re -S p e c ific  D ev e lo p m e n t S tre a m

      The basic U CM  process uses the integration stream  as the project́s sole shared w ork
      area. You m ay choose to organize your project into sm all team s of developers w here
      each team  develops a specific feature. To support this type of organization, create a
      developm ent stream  to serve as the shared w ork area for each team  of developers. The
      developers w ho w ork on that feature create their ow n developm ent stream s based on
      the recom m ended baselines in the feature-specific developm ent stream . See Choosing a
      Stream  Strategy on page34 for additional inform ation about feature-specific
      developm ent stream s.

      To create a feature-specific developm ent stream :

      1 In ClearCase Project Explorer, right-click the integration stream , and select Create
         Child Stream  from  the shortcut m enu.

         The Create a D evelopm ent Stream  dialog box appears.

      2 By default, ClearCase uses the set of recom m ended baselines w hen creating a
         developm ent stream . To create the developm ent stream  w ith baselines other than
         the recom m ended baselines, click Advanced Options and select the baselines from
         the Change Baseline dialog box.

      3 In the Create a D evelopm ent Stream  dialog box enter a nam e and description for
         the new  stream . Be sure that the Prom pt m e to create a View for this stream  check
         box is selected. Click OK.

         O n W indow s, the View  Creation W izard appears.

         O n U N IX, the Create View  dialog box appears.

      4 Com plete the steps of the View  Creation W izard or the Create View  dialog box to
         create a view  for the developm ent stream .

      5 In ClearCase Project Explorer, right-click the feature-specific developm ent stream ,
         and select Recom m end Baselines.

      6 In the Recom m ended Baselines dialog, click Add to display the A dd Baseline
         dialog box. Select the baselines that you w ant to recom m end to developers w ho

104 Managing Software Projects

         w ill w ork on this feature. W hen developers create their ow n developm ent stream s,

         those stream s w ill be based on the recom m ended baselines. W hen you finish

         selecting the baselines, click OK in the Recom m ended Baselines dialog.

                                                Chapter 7 - Managing the Project 107

      1 In the Project Explorer, select the stream  that contains the com ponent you added,

         and click File> Properties.

      2 Click the Views tab. Select the view  and click Properties.

      3 O n the General tab, click Synchronize with stream .

S ynchronizing C hild Stream s

      To enable a child stream  to access the com ponent, you m ust synchronize the child

      stream  w ith the project́s new  set of m odifiable com ponents, and you m ust synchronize

      the child stream ś view  w ith the stream ś new  configuration.

      To synchronize a child stream  w ith the project́s set of m odifiable com ponents, perform

      the follow ing steps:

      1 In the Project Explorer, select the stream  and click File> Properties.

      2 O n the General tab, click Synchronize with project.

      To synchronize a child stream ś view  w ith the stream ś new  configuration, perform  the

      follow ing steps:

      1 In the Project Explorer, select the stream  and click File> Properties.

      2 Click the Views tab. Select the view  and click Properties.

      3 O n the General tab, click Synchronize with stream .

U pdating S napshot View  Load R ules

      If your view  is a snapshot view, you need to edit the view ś load rules to include the

      com ponents that you add to the stream . A snapshot view ś load rules specify w hich

      com ponents ClearCase loads into the view. To edit the view ś load rules:

      1 In the Project Explorer, select the stream , and click File> Properties to display the

         stream ś property sheet.

      2 In the property sheet, click the Load Rules tab.

      3 Select the com ponent or com ponents that you added to the stream .

      4 Click Add. Click OK to close the property sheet.

      In addition, you need to know  w hether any developers w orking on the project use

      snapshot view s for their developm ent view s. W hen a developer w ho uses a snapshot

      view  rebases to a baseline that contains a new  com ponent, ClearCase updates the

      snapshot view ś config spec, but it does not update the view ś load rules. W hen you

      add a com ponent, notify developers w ho use snapshot view s that they need to update

108 Managing Software Projects

Chapter 7 - Managing the Project 109

U ndoing a D eliver O peration

      At any tim e before developers com plete the deliver operation, they can back out of it

      and undo any changes m ade; but if they check in their versions to the integration view,

      they cannot undo the changes easily. W hen this happens, you m ay need to rem ove the

      checked-in versions by using the cleartool rm ver ˘xhlink com m and.

      Note: The rm ver com m and erases part of your organizationś developm ent history, and

      it m ay have unintended consequences. Therefore, be very conservative in using this

      com m and, especially w ith the ˘xhlink option. See the rm ver reference page in the

      Comm and Reference for details.

      N ote that rem oving a version does not guarantee that the change is really gone. If a

      successor version w as created or if the version w as m erged before you rem oved the

      version, the change still exists. You m ay need to check out the file, edit it to rem ove the

      change, and check the file back in.

B uilding and Testing the C om ponents

      After you lock the stream  and com plete any outstanding deliver operations, you are

      ready to build and test the project́s executable files to m ake sure that the changes

      delivered by developers since the last baseline do not contain any bugs. For

      inform ation on perform ing builds, see Building Software. Because you lock the stream

      w hen you build and test in it, w e recom m end that you use a separate developm ent

      stream  for extensive testing of new  baselines. Perform  only quick validation tests in the

      current stream  so that it is not locked for an extended period of tim e. See Testing the

      Baseline on page113 for inform ation about using a developm ent stream  for testing new

      baselines.

C reatin g  a  N e w  B a selin e

      As developers deliver w ork to the integration stream  or feature-specific developm ent

      stream , it is im portant that you m ake new  baselines frequently to record the changes.

      Developers can then rebase to the new  baselines and stay current w ith each otherś

      changes. Before you m ake the baseline, m ake sure that the stream  is still locked so that

      developers cannot deliver w ork to the stream .

M aking the N ew  B aseline

      To m ake new  baselines for all com ponents in the stream :

      1 In the Project Explorer, select the integration stream  or feature-specific

         developm ent stream  w here you w ant to m ake the baseline.

      2 Click Tools> Make Baseline. The M ake Baseline dialog box opens (Figure32).

      Figure 32 M ake Baseline Dialog Box

      3 If you have a baseline nam ing tem plate set for the project, the Tem plate Nam e field

         show s the nam e that w ill be used for the new  baseline. In Figure32, the project

         uses a baseline nam ing tem plate that includes the project, com ponent, and date

         tokens. Enter a nam e in the Base Nam e (W indow s) or Baseline Title (UN IX) field

         only if the project does not have a baseline nam ing tem plate set or the tem plate

         includes the basenam e token. O therw ise, the Base Nam e or Baseline Title field does

         not appear in the M ake Baseline dialog box.

      4 Choose the type of baseline to create.

         An increm ental baseline is a baseline that ClearCase creates by recording the last full

         baseline and those versions that have changed since the last full baseline w as

         created.

         A full baseline is a baseline that ClearCase creates by recording all versions below

         the com ponent́s root directory.

         Generally, increm ental baselines are faster to create than full baselines; how ever,

         ClearCase can look up the contents of a full baseline faster than it can look up the

         contents of an increm ental baseline.

      5 Specify a view  in w hich to perform  the operation. Choose a view  that is attached to

         the stream  w here you w ant to m ake the baseline.

      M aking a B aseline for a S et of A ctivities

      By default, all activities m odified since the last baseline w as m ade are included in the

      new  baseline. There m ight be tim es w hen you w ant to create a baseline that includes

      only certain activities. To do so, click the Activities tab in the M ake Baseline dialog box,

      and select the activities that you w ant to go into the baseline.

      M aking a B aseline of O ne C om ponent

      To m ake a baseline for one specific com ponent rather than all com ponents in the

      stream , perform  the follow ing steps:

      1 In the Project Explorer, select the stream  in w hich you w ant to create a new

         baseline. Click File> Properties to display the stream ś property sheet.

      2 Click the Baselines tab. Select a com ponent, and click Make Baseline.

      3 Fill in the fields of the M ake Baseline dialog box, then click OK.

U nlocking the S tream

      After you create a new  baseline, unlock the integration or feature-specific developm ent

      stream  so that developers can resum e delivering w ork to the stream . To unlock the

      stream :

      1 In the Project Explorer, select the stream .

      2 Click File> Properties to display the stream ś property sheet.

      3 Click the Lock tab.

      4 Click Unlocked and then click OK.

Tes tin g  th e B as elin e

      To avoid locking the integration stream  or feature-specific developm ent stream  for an

      extended period of tim e, w e recom m end that you use a separate developm ent stream

      for perform ing extensive testing, such as system , regression, and acceptance tests, on

      new  baselines. See Creating a D evelopment Stream for Testing Baselines on page101 for

      inform ation on creating a developm ent stream .

      After you create a new  baseline and verify that it builds and passes an initial validation

      test in the integration stream , rebase the developm ent stream :

      1 In the Project Explorer, select the developm ent stream  and click Tools> Rebase

         Stream .

         The Rebase Stream  Preview  dialog box opens.

      2 By default, ClearCase rebases your developm ent stream  to the recom mended

         baselines. Because the new  baseline has not been tested extensively, you probably

         have not yet prom oted it to the level associated w ith recom m ended baselines. To

         rebase to the baseline, or baselines, you w ant to test, click Advanced.

         The Change Rebase Configuration dialog box opens.

      3 Select a com ponent that contains a baseline you w ant to test. Click Advanced.

         The Change Rebase Configuration dialog box opens, listing all baselines for the

         com ponent.

      4 Select the baseline that you w ant to test, and click OK.

      5 Select another com ponent in the Change Rebase Configuration dialog box and

         repeat the process. W hen you finish selecting baselines, click OK to close the

         Change Rebase Configuration dialog box.

      6 Click OK in the Rebase Stream  Preview  dialog box to continue the rebase

         operation. See the H elp or D eveloping Software for details on rebasing a

         developm ent stream . W hen you finish rebasing the developm ent stream , you are

         ready to begin testing the new  baselines.

Fixing P roblem s

      If you discover a problem  w ith a baseline w hile testing it, fix the affected files and

      deliver the changes to the integration stream  as follow s:

      1 From  the developm ent view  attached to the developm ent stream , check out the

         files you need to fix. W hen you check out a file, you need to specify an activity.

      2 M ake the necessary changes to the files and check them  in.

      3 Build and test the changes in the developm ent view.

      4 W hen you are confident that the changes w ork, m ake a new  baseline that

         incorporates the changes in the developm ent stream .

      5 Deliver the new  baseline to the integration or feature-specific developm ent stream .

         W hen you deliver the new  baseline to the integration or feature-specific

         developm ent stream , you m erge changes w ith w ork that developers have

         delivered since the last baseline w as created. For inform ation about delivering

         baselines, see Chapter9, M anaging Parallel Releases of M ultiple Projects.

      6 Change the set of recom m ended baselines for the integration stream  or

         feature-specific developm ent stream  to include the new  baseline that you m ade in

         the testing stream . For details about recom m ending a baseline in another stream ,

         see Recom mending the Baseline on page114.

R ec o m m en d in g  th e  B as elin e

      As w ork on your project progresses and the quality and stability of the com ponents

      im prove, change the baselineś prom otion level attribute to reflect a level of testing that

      the baseline has passed, and recom m end baselines that have passed extensive testing.

      To change a baselineś prom otion level:

      1 W indow s: In the Project Explorer, right-click the stream  to display its shortcut

         m enu. Click Properties to open the stream ś Properties dialog box.

         UN IX: In the Project Explorer, select the stream . Click File> Properties to open the

         stream ś Properties dialog box.

      2 Click the Baselines tab.

      3 In the Com ponents list, select the com ponent that contains the baseline you w ant to

         prom ote. In the Baselines list, select the baseline. Click Properties. The baselineś

         Properties dialog box opens.

      4 Click the arrow  in the Prom otion Level list to display all available prom otion levels.

         Select the new  prom otion level.

      To recom m end a baseline or set of baselines:

      1 In the Project Explorer, select the stream . Click Tools> Recom m end Baselines.

      2 In the Recom m ended Baselines dialog box, you can filter the list of baselines

         displayed by selecting a prom otion level and clicking Seed List. The dialog box

         then displays only baselines at or above the selected prom otion level.

      3 To rem ove a baseline from  the list, select it and click Rem ove. To add a baseline,

         click Add and select the baseline in the A dd Baseline dialog box.

      4 To recom m end a different baseline of a com ponent, select the baseline and click

         Change. In the Change Baseline dialog box, select the baseline that you w ant to

         recom m end. To select a baseline in another stream , such as a testing stream , click

         Change and navigate to the stream  in the Choose Stream  (W indow s) or Change

         Baseline (U N IX) dialog box.

         You can recom m end a baseline that is not in the current stream  or its foundation if

         the follow ing conditions apply:

         q The baseline is in the sam e project as the stream .

         q The baseline has been delivered to the stream , or the stream  has rebased to the

           baseline or one of its descendents.

         q The baseline contains the current recom m ended baseline, w hich m eans it m ust

           be a descendent of the current recom m ended baseline.

      5 W hen you finalize your list of recom m ended baselines, click OK in the

         Recom m ended Baselines dialog box.

R es o lvin g  B as elin e C o n flicts

      If your project uses com posite baselines, you m ay encounter a situation w here you

      m ust resolve a conflict in a stream ś configuration betw een tw o different baselines of

      the sam e com ponent. Conflicts can occur during operations that involve baselines,

      such as the follow ing:

      n M aking a baseline

      n Adding a baseline to a stream ś configuration

      n Recom m ending a baseline

      n Rebasing a stream

C onflicts B etw een a C om posite B aseline and a N oncom posite B aseline

      The sim pler of the tw o conflict cases is w hen a com posite baseline conflicts w ith a

      noncom posite baseline. For exam ple, assum e that a stream ś configuration includes a

      com posite baseline that selects baseline BL4 of com ponent A , and that the com posite

      baseline is the recom m ended baseline. A fter testing a new  baseline, BL5, of com ponent

      A, you decide to recom m end it. By doing so, you override the m em ber baseline, BL4,

      selected by the com posite baseline. The Recom m ended Baselines dialog box identifies

      BL5 as an override and BL4 as overridden. UCM  uses the sam e override and

      overridden identifiers in other GU Is.

C onflicts B etw een Tw o C om posite B aselines

      The m ore com plex conflict case can occur w hen a stream ś configuration includes

      m ultiple com posite baselines w here each com posite baseline selects a baseline of the

      sam e com ponent. A stream  cannot select tw o different baselines of the sam e

      com ponent. If you attem pt to perform  an operation that w ould cause this situation,

      UCM  recognizes the conflict and forces you to resolve it before com pleting the

      operation.

M o n ito rin g  P ro ject S tatu s

      ClearCase provides several tools to help you track the progress of your project. This

      section describes how  to use those tools.

View ing B aseline H istories (W indow s O nly)

      The ClearCase Com ponent Tree Brow ser is a GUI that displays the baseline history of

      a com ponent. To start the Com ponent Tree Brow ser:

      1 Start the Project Explorer, and navigate to the com ponent w hose baseline history

         you w ant to see.

      2 Right-click the com ponent to display its shortcut m enu. Select Browse Baselines.

      The Com ponent Tree Brow ser opens, as show n in Figure33.

      Figure 33 ClearCase Com ponent Tree Browser

      The Com ponent Tree Brow ser show s the lines of developm ent for the com ponent and

      each stream  that uses the com ponent. In Figure33, security_IN ITIAL is the initial

      baseline that w as created w hen the project m anager created the security com ponent.

      O M _proj2.0_09_06_01.1006 is the first baseline that the integrator created after

      creating the com ponent. It is the foundation baseline for the integration stream  and the

      developm ent stream  nam ed km t_O M _proj2.0.

      The baseline w ith the deliverbl prefix is the baseline that ClearCase creates in the

      developm ent stream  during deliver operations. The integration arrow  from  the

      developm ent stream  to the integration stream  represents a deliver operation. The

      O M _proj2.0_09_06_01.5976 baseline includes the w ork from  the deliver operation.

      To com pare tw o baselines, select a baseline by clicking its icon. Then click Tools>

      Com pare> with Another Baseline. Click the second baselineś icon. The Com pare

      Baselines GUI opens. A lternatively, you can click Tools> Com pare> with Previous

      Baseline to com pare a baseline w ith its im m ediate predecessor.

C om paring B aselines

      ClearCase allow s you to display the differences betw een tw o baselines graphically. To

      com pare tw o baselines, use the cleardiffbl com m and. For exam ple:

      % cleardiffbl O M _proj2.0_Integration_08_12_01 O M _proj2.0_09_06_01

      This com m and opens the Com pare Baselines dialog box, as show n in Figure34. You

      can also open the Com pare Baselines dialog box from  w ithin the baselineś property

      sheet:

      1 In ClearCase Project Explorer, select the integration stream , and click File>

         Properties to display the integration stream ś property sheet.

      2 Click the Baselines tab and then select the com ponent that contains the baseline

         you w ant to com pare.

      3 Select the baseline; then right-click it and select Com pare with Previous Baseline or

         Com pare with Another Baseline.

Figure 34 Com paring Baselines

The Com pare Baselines w indow  in Figure34 show s the results of a com parison of tw o
com posite baselines nam ed O M _proj2.0_Integration_08_12_01 and

O M _proj2.0_09_06_01. The Mem bers tab show s the baselines that contribute to each
com posite baseline.

To see the activities included in each baseline, click Activities. In Figure35, the first
baseline contains no activities because its m em ber baselines are the initial baselines of
the license and security com ponents.

To see the change sets associated w ith the activities, click Versions.

      Figure 35 Com paring Baselines by Activity

Q uerying C learQ uest U ser D atabases

      If you use the UCM -ClearQuest integration, you can use ClearQ uest queries to retrieve

      inform ation about the state of your project. W hen you create or upgrade a ClearQ uest

      user database to use a UCM -enabled schem a, the integration installs six queries in tw o

      subfolders of the Public Q ueries folder in the user databaseś w orkspace. These queries

      m ake it easy for developers to see w hich activities are assigned to them  and for project

      m anagers to see w hich activities are active in a particular project. Table4 lists and

      describes the queries.

      Table 4 Queries in UCM -Enabled Schem a

        Q uery D escription

        ActiveForProject For one or m ore specified projects, selects

                                        all activities in an active state type.

      You can also create your ow n queries by clicking Query> New Query w ithin the

      ClearQuest client. In the Choose a record type dialog box that opens, select

      All_UCM_Activities if you w ant the query to search all UCM -enabled record types.

U sing C learC ase R eports (W indow s O nly)

      The ClearCase Reports applications (Report Builder and Report View er) allow  you to

      generate and view  reports specific to your project environm ent. Use the Report Builder

      to select and define a report́s param eters. U se the Report View er to see the report

      output.

        ActiveForStream For one or m ore specified stream s, selects

                                        all activities in an active state type.

        ActiveForU ser For one or m ore specified developers,

                                        selects all assigned activities in an active

                                        state type.

        AllActivitiesInStream For one or m ore specified stream s, selects

                                        all activities.

        M yCom pletedW ork Selects all activities in a com pleted type

                                        state for the developer running the query.

        M yToDoList Selects all activities in an active or ready

                                        state type assigned to the developer

                                        running the query.

        UCM Projects Selects all projects linked to the

                                        ClearQuest user database.

        UCM Custom Q uery1 This query is not intended to be used

                                        directly by users; the integration uses it.

                                        W hen a developer checks out or checks in

                                        a file, or adds a file to source control and

                                        is prom pted to select an activity, the

                                        integration calls this query to display the

                                        list of activities available in the stream

                                        associated w ith the developerś view.

                                        You can custom ize this query on a

                                        per-developer basis by copying the query

                                        from  the Public Queries folder to the

                                        developerś Personal Queries folder and

                                        using the Query editor.

      Table 4 Queries in UCM -Enabled Schem a

        Q uery D escription

Product Note: To start the ClearCase Report Builder:

n In ClearCase, click Start> Program s> Rational Software> Rational ClearCase>

  Adm inistration > Report Builder.

n In ClearCase LT, click Start> Program s> Rational Software> Rational ClearCase

  LT > Report Builder.

The ClearCase Report Builder categorizes its reports based on object types, such as

UCM  projects and stream s. W hen you select a category in the left pane, the Report

Builder lists the reports available for that category in the upper right pane. W hen you
select a report, the Report Builder prom pts you for param eters in the low er right pane.

For exam ple, in Figure36, w ith the Activities D elivered Since D ate report selected,
the Report Builder prom pts for the nam e of an integration stream  and a date.

For details on using the Report Builder and the Report View er, see their H elp.

ClearCase Reports includes a set of hooks into the Report Builder and Report View er
applications. These hooks, know n as report procedures, im plem ent all the operations
necessary to generate and view  a specific report. The ClearCase Reports Program m ing

Interface allow s you to custom ize report procedures. For details on doing so, see

AppendixC, Customizing ClearCase Reports.

Figure 36 ClearCase Report Builder

C lea n in g  U p  th e  P ro je ct

      W hen your team  finishes w ork on a project and releases or deploys the new  softw are,

      you should clean up the project environm ent before creating the next version of the

      project. Cleaning up involves rem oving any unused objects, and locking and hiding

      the project and its stream s. This process reduces clutter and m akes it easier to navigate

      in the Project Explorer.

R em oving U nused O bjects

      During the life of the project, you or a developer m ight create an object and then decide

      not to use it. Perhaps you decide to use a different nam ing convention, and you create

      a new  object instead of renam ing the existing one. To avoid confusion and reduce

      clutter, rem ove these unused objects.

      To delete a project, stream , com ponent, or activity, select the object in the Project

      Explorer, and click File> Delete. To delete a baseline, use the cleartool rm bl com m and.

      P rojects

      You can delete a project only if it does not contain any stream s. W hen you create a

      project w ith the Project Creation W izard, the w izard also creates an integration stream .

      Therefore, you can delete a project only if you created it w ith the cleartool m kproject

      com m and, or if you first delete the integration stream . For m ore inform ation on

      rem oving projects, see the rm project reference page in the Com mand Reference.

      Stream s

      You can delete a developm ent stream  or an integration stream  only if all of the

      follow ing conditions are true:

      n The stream  contains no activities.

      n N o baselines have been created in the stream .

      n N o view s are attached to the stream .

      In addition, you cannot delete an integration stream  if the project contains any

      developm ent stream s. For m ore inform ation on rem oving stream s, see the rm stream

      reference page in the Command Reference.

      C om ponents

      You can delete a com ponent only if all of the follow ing conditions are true:

      n N o baselines of the com ponent other than its initial baseline exist.

      n The com ponent́s initial baseline does not serve as a foundation baseline for another

         stream .

      For m ore inform ation about rem oving com ponents, see the rm com p reference page in

      the Com mand Reference.

      B aselines

      You can delete a baseline only if all of the follow ing conditions are true:

      n The baseline does not serve as a foundation baseline.

      n The baseline is not a com ponent́s initial baseline.

      n A stream  has not m ade changes to the baseline.

      n The baseline is not used as the basis for an increm ental baseline.

      For m ore inform ation about rem oving baselines, see the rm bl reference page in the

      Comm and Reference.

      A ctivities

      You can delete an activity only if both of the follow ing conditions are true:

      n The activity has no versions in its change set.

      n N o view  is currently set to the activity.

      For m ore inform ation about rem oving activities, see the rm activity reference page in

      the Com mand Reference.

Locking and M aking O bsolete the P roject and Stream s

      To prevent a project or a stream  from  appearing in the Project Explorer, lock the object

      and use the obsolete option. The obsolete option hides the object.

      1 In the Project Explorer, select the stream  or project that you w ant to hide, and click

         File> Properties to display its property sheet.

      2 Click the Lock tab, and select Obsolete. Click OK.

      To see objects that you have m ade obsolete, click View > Show Obsolete Item s in the

      Project Explorer.

                                                                   8

U s in g  T r ig g e r s  to

E n fo r c e  D e v e lo p m e n t

P o lic ie s

      U CM  provides a group of developm ent policies that you can easily set in a project by
      using the GU I or CLI. In addition, you can use triggers on certain U CM  operations to
      enforce custom ized developm ent policies for your project team . This chapter describes
      how  to create triggers and show s how  to use triggers to im plem ent various
      developm ent policies in UCM  projects. For additional inform ation, see the cleartool
      m ktrigger and m ktrtype reference pages.

O v ervie w  o f T rig g e rs

      A  trigger is a m onitor that causes one or m ore procedures or actions to be run w henever
      a certain ClearCase operation is perform ed. Typically, the trigger runs a Perl, batch, or
      shell script. You can use triggers to restrict operations to specific users and to specify
      the conditions under w hich they can perform  those operations. You can use triggers
      w ith the follow ing U CM  operations:
      n chbl
      n chfolder
      n chproject
      n chstream
      n deliver
      n m kactivity
      n m kbl
      n m kcom p
      n m kfolder
      n m kproject
      n m kstream
      n rebase
      n rm bl
      n rm com p
      n rm folder
      n rm project
      n rm stream
      n setactivity
      n setplevel

P reoperation and P ostoperation Triggers

      Triggers fall into one of tw o categories. Preoperation triggers fire, or run their

      corresponding procedures, before an operation takes place. Postoperation triggers fire

      after an operation occurs. W hen a user enters a ClearCase com m and, ClearCase checks

      for preoperation triggers on that com m and. If a trigger is associated w ith the

      com m and, ClearCase fires the trigger procedure. If the trigger procedure finishes w ith

      a failure status, ClearCase disallow s the operation requested by the user. If the trigger

      procedure finishes w ith a success status, ClearCase perform s the operation.

      U se preoperation triggers to prevent users from  perform ing operations unless certain

      conditions apply. Use postoperation triggers to perform  actions after an operation

      com pletes. For exam ple, you m ay w ant to place a postoperation trigger on the deliver

      operation to notify team  m em bers w henever a developer delivers w ork to the project́s

      integration stream .

S cope of Triggers

      A  trigger type defines a trigger for use w ithin a VO B or PVOB. W hen you create a

      trigger type, w ith the cleartool m ktrtype com m and, you specify the scope to be one of

      the follow ing:

      n A n elem ent trigger type applies to one or m ore elem ents. You attach an instance of

         the trigger type to one or m ore elem ents by using the cleartool m ktrigger

         com m and.

      n A n all-elem ent trigger type applies to all elem ents in a VO B.

      n A  type trigger type applies to type objects, such as attributes types, in a VO B.

      n A  U CM  trigger type applies to a UCM  object, such as a stream  or a project, in a

         PVO B.

      n A n all-U CM -object trigger type applies to all UCM  objects in a PVOB.

U sing A ttributes w ith Triggers

      A s you design triggers to enforce developm ent policies, you m ay find it useful to use

      attributes. A n attribute is a nam e/value pair. An attribute type defines an attribute. You

      can apply an attribute to an object, such as a stream  or an activity, or to a version of an

      elem ent. In your trigger scripts, you can test the value of an attribute to determ ine

      w hether to fire the trigger. For exam ple, you could define an attribute type called

      TESTED  and attach a TESTED  attribute to elem ents to indicate w hether they had been

      tested. Acceptable values w ould be Yes and N o.

W hen to U se C learQ uest S cripts Instead of U C M  Triggers

      This chapter presents several use cases for U CM  triggers. If your U CM  project is
      enabled to w ork w ith Rational ClearQ uest, you can set the follow ing policies, w hich
      are described in U CM -ClearQ uest Integration on page59:
      n Perform  ClearQ uest A ction Before W ork O n
      n Perform  ClearQ uest A ction Before Delivery
      n Perform  ClearQ uest A ction Before Changing A ctivity
      n Perform  ClearQ uest A ction A fter D elivery
      n Perform  ClearQ uest A ction A fter Changing A ctivity
      n Transition to Com plete A fter D elivery
      n Transition to Com plete A fter Changing A ctivity
      n Transfer ClearQ uest M astership Before D elivery
      n Transfer ClearQ uest M astership A fter Delivery

      Som e of these policies have ClearQuest global hook scripts associated w ith them ,
      w hich you can edit or replace in ClearQuest Designer to custom ize the policy for your
      environm ent. You can also w rite your ow n ClearQ uest hooks to enforce developm ent
      policies. In general, if the policy you w ant to enforce involves a ClearQ uest action, use
      one of the ClearQ uest policies previously m entioned or use ClearQ uest hooks. If the
      policy you w ant to enforce involves a ClearCase action, use U CM  triggers.

      Som e operations m ight have ClearCase triggers and ClearQ uest hooks associated w ith
      them . For exam ple, you m ight define a trigger that sends e-m ail to team  m em bers
      w hen a developer com pletes a deliver operation, and you m ight have the Perform
      ClearQuest A ctivity A fter D elivery policy enabled. ClearCase and ClearQ uest run
      triggers, hooks, and U CM  operations in the follow ing order:

      1 ClearCase preoperation trigger

      2 ClearQ uest preoperation hook

      3 UCM  action

      4 ClearQ uest postoperation hook

      5 ClearQ uest transition activity hook

      6 ClearCase postoperation trigger

S h a rin g  T rig g e rs B e tw ee n  U N IX  a n d  W in d o w s

      You can define triggers that fire correctly on both U N IX and W indow s com puters. The
      follow ing sections describe tw o techniques. W ith one, you use different pathnam es or
      different scripts; w ith the other, you use the sam e script for both platform s.

128 Managing Software Projects

U sing D ifferent P athnam es or D ifferent S cripts

      To define a trigger that fires on UN IX, W indow s, or both, and that uses different

      pathnam es to point to the trigger scripts, use the ˘execunix and ˘execw in options w ith

      the m ktrtype com m and. These options behave the sam e as ˘exec w hen fired on the

      appropriate platform  (U N IX or W indow s, respectively). O n the other platform , they do

      nothing. This technique allow s a single trigger type to use different paths for the sam e

      script or to use com pletely different scripts on U N IX and W indow s com puters. For

      exam ple:

      cleartool m ktrtype ˘elem ent ˘all ˘nc ˘preop checkin

      ˘execunix /public/scripts/precheckin.sh ˘execw in

      \\neon\scripts\precheckin.bat

      pre_ci_trig

      Note: The com m and line exam ple is broken across lines to m ake it easier to read. You

      m ust enter it all on one line.

      On U N IX, only the script precheckin.sh runs. O n W indow s, only precheckin.bat runs.

      To prevent users on a new  platform  from  bypassing the trigger process, triggers that

      specify only ˘execunix alw ays fail on W indow s. Likew ise, triggers that specify only

      ˘execw in fail on UN IX.

U sing the S am e S cript

      To use the sam e trigger script on W indow s and U N IX platform s, you m ust use a batch

      com m and interpreter that runs on both operating system s. For this purpose, Rational

      ClearCase includes the ccperl program , a version of Perl that you can use on W indow s

      and UN IX.

      The follow ing m ktrtype com m and creates sam ple trigger type pre_ci_trig and nam es

      precheckin.pl as the executable trigger script.

      cleartool m ktrtype ˘elem ent ˘all ˘nc ˘preop checkin \

           ˘execunix ’Perl /public/scripts/precheckin.pl’ \

           ˘execw in ’ccperl \\neon\scripts\precheckin.pl’ \

           pre_ci_trig

Tips

      n To tailor script execution for each operating system , use environm ent variables in

         Perl scripts.

      n To collect or display inform ation interactively, you can use the clearprom pt

         com m and.

E n fo rce  S e ria l D e live r O p era tio n s

      Because UCM  allow s m ultiple developers to deliver w ork to the sam e integration
      stream  concurrently, conflicts can occur if tw o or m ore developers attem pt to deliver
      changes to the sam e elem ent. If one developerś deliver operation has an elem ent
      checked out, the second developer cannot deliver changes to that elem ent until the first
      deliver operation is com pleted or canceled. The second deliver operation attem pts to
      check out all elem ents other than the checked-out one, but it does not proceed to the
      m erge phase of the operation. The second developer m ust either w ait for the first
      deliver operation to finish or undo the second deliver operation.

      You m ay w ant to im plem ent a developm ent policy that elim inates the confusion that
      concurrent deliveries can cause developers. This section show s three Perl scripts that
      prevent m ultiple developers from  delivering w ork to the sam e integration stream
      concurrently:
      n Script 1 creates the trigger types and an attribute type.
      n Script 2 is the preoperation trigger action that fires at the start of a deliver operation.
      n Script 3 is the postoperation trigger action that fires at the end of a deliver operation.

S etup S cript

      This setup script creates a preoperation trigger type, a postoperation trigger type, and
      an attribute type. The preoperation trigger action fires w hen a deliver operation starts,
      as represented by the deliver_start operation kind (opkind). The postoperation trigger
      action fires w hen a deliver operation is canceled or com pleted, as represented by the
      deliver_cancel and deliver_com plete opkinds, respectively.

      The script runs on both U N IX and W indow s platform s. Because the com m and-line
      syntax to run the preoperation and postoperation scripts on W indow s differs slightly
      depending on w hether the PVO B resides on W indow s or U N IX, the setup script uses
      an IF ELSE Boolean expression to set the appropriate PVO B tag.

      The m ktrtype com m and uses the ˘ucm object and ˘all options to specify that the
      trigger type applies to all U CM  objects in the PVO B, but the ˘stream  option restricts
      the scope to one integration stream .

      The m kattype com m and creates an attribute type called deliver_in_progress, w hich
      the preoperation and postoperation scripts use to indicate w hether a developer is
      delivering w ork to the integration stream ._
      use Config;
      my $PVOBTAG;
      my $PREOPCMDW;
      my $POSTOPCMDW;

130 Managing Software Projects

      $PREOPCMDW = ’-execwin "ccperl

      \\\\pluto\\c$\\ucmscripts\\ex1_preop.pl"’;

      $POSTOPCMDW = ’-execwin "ccperl

      \\\\pluto\\c$\\ucmscripts\\ex1_postop.pl"’;

      if ($Config{’osname’} eq ’MSWin32’) {

            $PVOBTAG = ’\cyclone-pvob’;

      }

      else {

            $PVOBTAG = ’/pvobs/cyclone-pvob’;

      }

      my $PREOPCMDU = ’’;

      my $POSTOPCMDU = ’’;

      my $STREAM = "cc5testproj_Integration\@$PVOBTAG";

      my $PREOPTRTYPE = "trtype:ex1_preop\@$PVOBTAG";

      my $POSTOPTRTYPE = "trtype:ex1_postop\@$PVOBTAG";

      my $CANXTRTYPE = "trtype:ex1_cancel\@$PVOBTAG";

      my $ATTYPE = "attype:deliver_in_progress\@$PVOBTAG";

      print $PVOBTAG . "\n";

      print $STREAM . "\n";

      print $PREOPTRTYPE . "\n";

      print $POSTOPTRTYPE . "\n";

      print $CANXTRTYPE . "\n";

      print $ATTYPE . "\n";

      print ‘cleartool mktrtype -replace -ucmobject -all -preop

      deliver_start $PREOPCMDU $PREOPCMDW -stream $STREAM -nc $PREOPTRTYPE‘;

      print ‘cleartool mktrtype -replace -ucmobject -all -postop

      deliver_complete $POSTOPCMDU $POSTOPCMDW -stream $STREAM -nc

      $POSTOPTRTYPE‘;

      print ‘cleartool mktrtype -replace -ucmobject -all -postop

      deliver_cancel $POSTOPCMDU $POSTOPCMDW -stream $STREAM -nc

      $CANXTRTYPE‘;

      print ‘cleartool mkattype -replace -vtype integer -default 1 -nc

      $ATTYPE‘;

P reoperation Trigger S cript

      This preoperation trigger action fires w hen a developer begins to deliver w ork to the

      specified integration stream . The script attem pts to attach an attribute of type

      deliver_in_progress to the integration stream . If another developer is in the process of

      delivering w ork to the sam e stream , the m kattr com m and fails and the script displays

      a m essage suggesting that the developer try again later. O therw ise, the m kattr

      com m and succeeds and prevents other developers from  delivering to the integration

      stream  until the current deliver operation finishes.

      use Config;

      my $PVOBTAG;

      my $tempfile;

      my $exit_value;

if ($Config{’osname’} eq ’MSWin32’) {
      $PVOBTAG = ’\cyclone-pvob’;
      $tempfile =
$ENV{TMP}."\\expreop.".$ENV{"CLEARCASE_PPID"}.".txt";
}
else {
      $PVOBTAG = ’’;
}

my $STREAM = "stream:".$ENV{"CLEARCASE_STREAM"};
my $ATTYPE = "attype:deliver_in_progress\@$PVOBTAG";

print $STREAM."\n";
print $ATTYPE."\n";

my $cmdline;
my $cmdoutput;

# Test to see if the deliver in progress attribute is
# applied to the target stream.

$msg = `cleartool describe -fmt "%a" $STREAM`;

print $msg."\n";

if ($ENV{"CLEARCASE_CMDLINE"} eq "") {
      open(TEMPFH, "> $tempfile");
      print TEMPFH $msg."\n";
      close(TEMPFH);
      $cmdline = "clearprompt text -outfile $tempfile -multi_line
-dfile \"$tempfile\" -prompt \"Describe Results\"";
      $cmdoutput = `$cmdline`;
}

if (index($msg, "deliver_in_progress") >=0) {
      print "***\n";
      print "*** A deliver operation is already in progress. Please
try again later.\n";
      print "***\n";
      exit 1;
}

$cmdline = "cleartool mkattr -default $ATTYPE $STREAM";

print $cmdline."\n";

$msg = `$cmdline`;

$exit_value = $? >> 8;

if (!($exit_value eq 0)) {
      print "***\n";
      print "*** A deliver operation was started just before
yours.\n";
      print "*** That deliver operation is already in progress. Please
try again later.\n";
      print "***\n";
      exit 1;
}

132 Managing Software Projects

      exit 0;

P ostoperation Trigger S cript

      This postoperation trigger action fires w hen a developer cancels or com pletes a deliver

      operation to the specified integration stream . This script rem oves the

      deliver_in_progress attribute that the preoperation script attaches to the integration

      stream  at the start of the deliver operation. After the attribute is rem oved, another

      developer can deliver w ork to the integration stream .

      # perl script that fires on deliver_complete or deliver_cancel postop

      trigger.

      use Config;

      # define platform-dependent arguments.

      my $PVOBTAG;

      if ($Config{’osname’} eq ’MSWin32’) {

            $PVOBTAG = ’\cyclone-pvob’;

      }

      else{

            $PVOBTAG = ’’;

      }

      my $STREAM = "stream:".$ENV{"CLEARCASE_STREAM"};

      my $ATTYPE = "attype:deliver_in_progress\@$PVOBTAG";

      # remove the attribute to allow deliveries.

      print ‘cleartool rmattr -nc $ATTYPE $STREAM‘;

S en d  M a il to  D e ve lo p e rs  o n  D e liv er O p era tio n s

      To im prove com m unication am ong developers on your project team , you m ay w ant to

      create a trigger type that sends an e-m ail m essage to team  m em bers w henever a

      developer com pletes a deliver operation. This section includes tw o scripts:

      n Script 1 creates a trigger type that fires at the end of a successful deliver operation.

      n Script 2 is the postoperation trigger action that sends e-m ail m essages to

         developers.

S etup S cript

      This script creates a postoperation trigger type that fires w hen a developer finishes a

      deliver operation, as represented by the deliver_com plete opkind. The m ktrtype

      com m and uses the ˘stream  option to indicate that the trigger type applies only to

      deliver operations that target the specified integration stream .

      # This is a Perl script to set up the triggertype

      # for e-mail notification on deliver.

      use Config;

      # define platform-dependent arguments.
      my $PVOBTAG;
      if ($Config{’osname’} eq ’MSWin32’) {
             $PVOBTAG  = ’\cyclone_pvob’;
             $WCMD     = ’-execwin "ccperl
      \\\\pluto\disk1\ucmtrig_examples\ex2\ex2_postop.pl"’;
      }
      else {
             $PVOBTAG  = ’/pvobs/cyclone_pvob’;
             $WCMD     = ’-execwin "ccperl
      \\\\\\pluto\disk1\ucmtrig_examples\ex2\ex2_postop.pl"’;
      }
      my $STREAM = "stream:P1_int\@$PVOBTAG";
      my $TRTYPE = "trtype:ex2_postop\@$PVOBTAG";
      my $UCMD   = ’-execunix "Perl
      /net/pluto/disk1/ucmtrig_examples/ex2/ex2_postop.pl"’;

      print ’cleartool mktrtype -ucmobject -all -postop deliver_complete
      $WCMD $UCMD -stream $STREAM -nc $TRTYPE‘;

P ostoperation Trigger S cript

      This postoperation trigger action fires w hen a developer finishes delivering w ork to
      the integration stream . The script com poses and sends an e-m ail m essage to other
      developers on the project team  telling them  that a deliver operation has just finished.
      The script uses ClearCase environm ent variables to provide the follow ing details about
      the deliver operation in the body of the m essage:

      n Project nam e
      n D evelopm ent stream  that delivered w ork
      n Integration stream  that received delivered w ork
      n Integration activity created by the deliver operation
      n A ctivities delivered
      n Integration view  used by deliver operation

      # Perl script to send mail on deliver complete.

      ##################################################################
      # Simple package to override the "open" method of Mail::Send so we
      # can control the mailing mechanism.

      package SendMail;

      use Config;
      use Mail::Send;

      @ISA = qw(Mail::Send);

      sub open {
             my $me = shift;
             my $how;  # How to send mail
             my $notused;
             my $mailhost;

134 Managing Software Projects

             # On Windows use SMTP

             if ($Config{’osname’} eq ’MSWin32’) {

             $how = ’smtp’;

             $mailhost = "localmail0.company.com";

             }

             # else use defaults supplied by Mail::Mailer

             Mail::Mailer->new($how, $notused, $mailhost)->open($me);

      }

      #

      ##################################################################

      # Main program

             my @to = "developers\@company.com";

             my $subject = "Delivery complete";

             my $body = join ’’, ("\n",

                "UCM Project: ", $ENV{CLEARCASE_PROJECT}, "\n",

                "UCM source stream: ", $ENV{CLEARCASE_SRC_STREAM}, "\n",

                "UCM destination stream: ", $ENV{CLEARCASE_STREAM}, "\n",

                "UCM integration activity: ", $ENV{CLEARCASE_ACTIVITY},

      "\n",

                "UCM activities delivered: ", $ENV{CLEARCASE_DLVR_ACTS},

      "\n",

                "UCM view: ", $ENV{CLEARCASE_VIEW_TAG}, "\n"

             );

             my $msg = new SendMail(Subject=>$subject);

             $msg->to(@to);

             my $fh  = $msg->open($me);

             $fh->print($body);

             $fh->close();

             1; # return success

      #

      ##################################################################

D o  N o t A llo w  A c tiv itie s  to  B e  C re a te d  o n  th e In te g ra tio n

S tre a m

      A nyone w ho has an integration view  attached to the integration stream  can create

      activities on that stream , but the U CM  process calls for developers to create activities

      in their developm ent stream s. You m ay w ant to im plem ent a policy that prevents

      developers from  creating activities on the integration stream  inadvertently. This

      section show s a Perl script that enforces that policy.

      The follow ing m ktrtype com m and creates a preoperation trigger type called

      block_integration_m kact. The trigger type fires w hen a developer attem pts to m ake

      an activity.

      cleartool m ktrtype -ucm object -all -preop m kactivity -execw in "ccperl ^
      \\pluto\disk1\triggers\block_integ_m kact.pl" -execunix "Perl ^
      /net/jupiter/triggers/block_integ_m kact.pl" block_integration_m kact@ \m y_pvob
      The follow ing preoperation trigger script runs w hen the block_integration_m kact
      trigger fires. The script uses the cleartool lsproject com m and and the
      CLEARCASE_PROJECT environm ent variable to determ ine the nam e of the project́s
      integration stream . ClearCase creates an integration activity to keep track of changes
      that occur during a deliver operation. The script uses the CLEARCASE_POP_KIND
      environm ent variable to determ ine w hether the activity being created is an integration
      activity. If the m kactivity operation is the result of a deliver operation, the value of
      CLEARCASE_POP_KIND, w hich identifies the parent operation, is deliver_start.

      If the value of CLEARCASE_POP_KIND is not deliver_start, the activity is not an
      integration activity, and the script disallow s the m kactivity operation.
      # Get the integration stream name for this project
      my $istream = `cleartool lsproject -fmt "%[istream]p"
      $ENV{"CLEARCASE_PROJECT"}`;
      # Get the current stream and strip off VOB tag
      $_ = $ENV{"CLEARCASE_STREAM"};
      s/\@.*//;
      my $curstream = $_;
      # If it´s the same as our stream, then it is the integration stream
      if ($istream eq $curstream) {
            # Only allow this mkact if it is a result of a deliver
            # Determine this by checking the parent op kind
            if ($ENV{"CLEARCASE_POP_KIND"} ne "deliver_start") {
                print "Activity creation is only permitted in integration
      streams for
                delivery.\n";
                exit 1
            }
      }
      exit 0

Im p lem e n tin g  a  R o le -B a s e d  A c c e s s  C o n tro l S y s te m

      In a ClearCase environm ent, w here users perform  different roles, you m ay w ant to
      restrict access to certain ClearCase operations based on role. This section show s a
      trigger definition and script that im plem ent a role-based access control system .

      The follow ing m ktrtype com m and creates a preoperation trigger type called
      role_restrictions. The trigger type fires w hen a user attem pts to m ake a baseline,
      stream , or activity.

136 Managing Software Projects

      cleartool m ktrtype -nc -ucm object -all -preop m kstream ,m kbl,m kactivity \

      -execunix "perl  /net/jupiter/triggers/role_restrictions.pl" \

      -execw in  "ccperl \\pluto\disk1\triggers\role_restrictions.pl" \

      role_restrictions@\m y_pvob

P reoperation Trigger S cript

      The follow ing preoperation trigger script m aps users to the follow ing roles:

      n Project m anager

      n Integrator

      n D eveloper

      The script m aps the m kactivity, m kbl, and m kstream  operations to the roles that are

      perm itted to perform  them . For exam ple, only users designated as project m anagers or

      integrators can m ake a baseline.

      The script uses the CLEARCASE_USER environm ent variable to retrieve the userś

      nam e, the CLEARCASE_OP_KIND environm ent variable to identify the operation the

      user attem pts to perform , and the CLEARCASE_POP_KIND environm ent variable to

      identify the parent operation. If the parent operation is deliver or rebase, the script

      does not check perm issions.

      use strict;

      sub has_permission

      {

            my ($user,$op,$pop,$proj) = @_;

            #When performing a composite operation like ’deliver’ or

      ’rebase’,

            #we don´t need to check permissions on the individual

      sub-operations

            #that make up the composite.

            return 1 if($pop eq ’deliver_start’ || $pop eq ’rebase_start’ ||

                       ($pop eq ’deliver_complete’ || $pop eq

      ’rebase_complete’ ||

                       ($pop eq ’deliver_cancel’ || $pop eq

      ’rebase_cancel’);

            # Which roles can perform what operations?

            # Note that these maps could be stored in a ClearCase attribute

            # on each project instead of hard-coded here in the trigger

      script

            # to give true per-project control.

            my %map_op_to_roles = (

                mkactivity => [ "projectmgr", "integrator", "developer" ],

                mkbl       => [ "projectmgr", "integrator" ],

                mkstream   => [ "projectmgr", "integrator", "developer" ],

            );

                                                                   9
M a n a g in g  P a r a lle l

R e le a s e s  o f M u ltip le

P r o je c ts

      The previous chapters describe how  to m anage a single project. H ow ever, you m ay

      need to m anage m ultiple releases of a project sim ultaneously. To do so, you need to

      m erge changes from  one project to another. This chapter describes how  to accom plish

      that m erging in tw o com m on scenarios:

      n M anaging a current project and a follow -on project sim ultaneously

      n Incorporating a patch release into a new  release of the project

      This chapter also describes how  to use base ClearCase tools to m erge w ork from  a

      UCM  project to a base ClearCase project.

M a n a g in g  a C u rren t P ro jec t a n d  a  F o llo w -O n  P ro je ct

S im u lta n e o u sly

      Given the tight softw are developm ent schedules that m ost organizations operate

      w ithin, it is com m on practice to begin developm ent of the next release of a project

      before w ork on the current release is com pleted. The next release m ay add new

      features, or it m ay involve porting the current release to a different platform .

E xam ple

      Figure37 illustrates the flow  of a current project, W ebotrans 4.0, and a follow -on

      project, W ebotrans 4.1.

Figure 37 M anaging a Follow-O n Release

In this exam ple:
n The project m anager for the follow -on project created the W ebotrans 4.1 project
  based on the Beta baselines of the com ponents used in the W ebotrans 4.0 project.
  D evelopers on both project team s then continued to m ake changes, and the 4.0 and
  4.1 integrators continued to create new  baselines that incorporate those changes.

      n W hen the 4.0 team  com pleted its w ork, the integrator created the final baselines,

         nam ed FCS. The 4.1 project m anager then rebased the 4.1 integration stream  to the

         FCS baselines.

P erform ing Interproject R ebase O perations

      To rebase an integration stream  to a set of baselines in another project́s integration

      stream , perform  the follow ing steps:

      1 In ClearCase Project Explorer, select the integration stream  that you w ant to

         rebase.

      2 Click Tools> Rebase Stream .

      3 In the Rebase Stream  Preview  dialog box, click Advanced.

      4 In the Change Rebase Configuration dialog box, select a com ponent that contains

         the baseline you w ant to use to rebase your stream . Click Change.

      5 In the Change Baseline dialog box:

         O n W indow s, click Change.

         O n U N IX, click the arrow  at the end of the From  Stream  field.

      6 O n W indow s, in the Choose Stream  dialog box, navigate to the integration stream

         of the other project. Select the integration stream  and click OK

         O n U N IX, select the integration stream  of the other project.

         This updates the Change Baseline dialog box w ith the set of baselines available in

         the other project́s integration stream .

      7 In the Change Baseline dialog box, select the com ponent. The Baselines list

         displays all baselines available for the selected com ponent in the other project́s

         integration stream . Select the baseline to w hich you w ant to rebase your

         integration stream . Click OK. The baseline that you selected now  appears in the

         Change Rebase Configuration dialog box.

      8 Repeat steps Step 4 through Step 7 until you finish selecting the set of baselines to

         w hich you w ant to rebase your integration stream .

      9 Click OK to close the Change Rebase Configuration dialog box. Click OK in the

         Rebase Stream  Preview  dialog box.

      10 ClearCase m erges all nonconflicting changes autom atically. If ClearCase

         encounters conflicting changes, it prom pts you to start D iff M erge, a tool w ith

         w hich you resolve conflicting changes. For details on using Diff M erge, see the D iff

         M erge H elp and D eveloping Software.

      N ote that you can rebase your project́s integration stream  only if the baseline to w hich
      you are rebasing is a successor of your integration stream ś current foundation baseline.
      In the previous exam ple, the FCS baseline is a successor to the Beta baseline, w hich is
      the current foundation baseline for the W ebotrans 4.1 integration stream .

In c o rp o ra tin g  a  P a tc h  R e le a s e  in to  a  N e w  V e rs io n  o f th e
P ro je c t

      A nother com m on parallel developm ent scenario involves w orking on a patch release
      and a new  release of a project at the sam e tim e. This section describes this scenario.

E xam ple

      Figure38 illustrates the flow  of a patch release and a new  release. In this exam ple:
      n Both the W ebotrans 3.0 Patch and W ebotrans 4.0 projects use the FCS baselines of
         the com ponents in the W ebotrans 3.0 project as their foundation baselines. The
         purpose of the patch release is to fix a problem  detected after W ebotrans 3.0 w as
         released. W ebotrans 4.0 represents the next m ajor release of the W ebotrans
         product.
      n D evelopm ent continues in both the 3.0 Patch and 4.0 projects, w ith the integrators
         creating baselines periodically.
      n The developers w orking on the 3.0 Patch project finish their w ork, and the
         integrator incorporates the final changes in the BL2 baseline. The integrator then
         needs to deliver those changes from  the 3.0 Patch integration stream  to the 4.0
         integration stream  so that the 4.0 project contains the fix.

      Figure 38 Incorporating a Patch Release

D elivering W ork to A nother P roject

      To deliver w ork from  an integration stream  in one project to an integration stream  in

      another project, perform  the follow ing steps:

      1 In the source stream , m ake one or m ore baselines that incorporate the changes you

         w ant to deliver. W hen you deliver w ork from  an integration stream , you m ust

         deliver baselines.

      2 Check the deliver policy settings for the target integration stream  to confirm  that it

         allow s deliveries from  other projects. In the Project Explorer, select the target

         integration stream , and click File> Policies. If the Allow interproject deliver to

         project or stream  policy is not enabled, ask the project m anager to change the

         setting to enabled.

      3 In the Project Explorer, select the source integration stream , and click Tools >

         Deliver Baselines To Default or Deliver To Alternate Target. To determ ine the default

         deliver target for the integration stream , select the stream  and click File>

         Properties. The Deliver to box on the General tab identifies the default deliver

         target. You can change the default deliver target by clicking Change. The Deliver To

         Alternate Target option opens the Deliver from  Stream  (alternate target) dialog box,

         w hich lets you select the target stream .

      4 In the Deliver from  Stream  Preview  dialog box, use Add, Change, and Rem ove to

         select the baselines that you w ant to deliver. M ake sure that the View box identifies

         a view  that is attached to the target integration stream . If necessary, click Change to

         select a different view. Click OK to start the m erge part of the deliver operation.

      5 Rational ClearCase m erges all nonconflicting changes autom atically. If it

         encounters conflicting changes, it prom pts you to start Diff M erge, a tool w ith

         w hich you resolve conflicting changes. For details on using Diff M erge, see the D iff

         M erge H elp and D eveloping Software.

      6 W hen you finish m erging files, click Com plete to check in the changes.

U s in g  a M a in lin e  P ro je ct

      If you anticipate that your team  w ill develop and release num erous versions of your

      system , you m ay w ant to create a m ainline project. A  m ainline project serves as a single

      point of integration for related projects over a period of tim e. It is not specific to any

      single release.

      For exam ple, assum e the W ebotrans team  plans to develop and release new  versions

      of their product every six m onths. For each new  version, the project m anager could

      create a project w hose foundation baselines are the final recom m ended baselines in the

      prior project́s integration stream . For exam ple, the foundation baselines of W ebotrans

      2.0 are the final recom m ended baselines in W ebotrans 1.0ś integration stream ; the

      foundation baselines for W ebotrans 3.0 are the final recom m ended baselines in

      W ebotrans 2.0ś integration stream , and so on. This approach is referred to as a

                               Chapter 9 - Managing Parallel Releases of Multiple Projects 145

      cascading projects design. The disadvantage to this approach is that you m ust look at
      all integration stream s to see the entire history of the W ebotrans projects.

      In the m ainline project approach, the W ebotrans project m anager creates a m ainline
      project w ith an initial set of baselines, and then creates W ebotrans 1.0 based on those
      initial baselines. W hen developers finish w orking on W ebotrans 1.0, the project
      m anager delivers the final recom m ended baselines to the m ainline project́s
      integration stream . These baselines in the m ainline project́s integration stream  serve
      as the foundation baselines for the W ebotrans 2.0 project. W hen the W ebotrans 2.0 team
      finishes its w ork, the project m anager delivers the final recom m ended baselines to the
      m ainline project́s integration stream , and so on. The advantage to this approach is that
      each project́s final recom m ended baselines are available in the m ainline project́s
      integration stream .

M e rg in g  fro m  a  P ro je c t to  a  N o n -U C M  B ra n c h

      You m ay be in a situation in w hich part of the developm ent team  w orks in a project,
      and the rest of the team  w orks in base ClearCase. If you are a longtim e ClearCase user,
      you m ay decide to use U CM  initially on a sm all part of your system . This approach
      w ould allow  you to m igrate from  base ClearCase to U CM  gradually, rather than all at
      once.

      In this case, you need to m erge w ork periodically from  the project́s integration stream
      to the branch that serves as the integration branch for the system . To do so, use a script
      sim ilar to the one show n here, w hich uses base ClearCase functionality to m erge
      changes.

      # Sample Perl script for delivering contents of one UCM project to
      # a nonUCM project. Run this script while set to a view that sees the
      # destination branch.
      #
      # Usage: Perl <this-script> <project-name> <project-vob>
      use strict;
      my $mergeopts = ’˘print’;
      my $project = shift @ARGV;
      my $pvob = shift @ARGV;
      my $bl;
      chdir ($pvob) or die("can´t cd to project VOB ’$pvob’");
      print("######## Getting recommended baselines for project
      ’$project’\n");
      my @recbls = split(’ ’, `cleartool lsproject ˘fmt "%[rec_bls]p"
      $project`);
      foreach $bl (@recbls) {

146 Managing Software Projects

             my $comp = `cleartool lsbl ˘fmt "%[component]p" $bl`;

             my $vob = `cleartool lscomp ˘fmt "%[root_dir]p" $comp`;

             print("######## Merging changes from baseline ’$bl’ of $vob\n");

             my $st = system("cleartool findmerge $vob ˘fver $bl

      $mergeopts");

             $st == 0 or die("findmerge error");

      }

      exit 0;

      The script finds the recom m ended baselines for the integration stream  from  w hich you

      are m erging. It then uses the cleartool findm erge com m and to find differences

      betw een the versions represented by those recom m ended baselines and the latest

      versions in the target branch. For details, see the findm erge reference page.

      W e recom m end that you add error handling and other logic appropriate for your site

      to this script before using it.

W o rk in g  in  B a s e  C le a rC a s e

                                                              1 0

M a n a g in g  P r o je c ts  in

B a s e  C le a r C a s e

      A s a project m anager, you are responsible for planning, staffing, and m anaging the
      technical aspects of a softw are developm ent project. You decide w hat w ill be w orked
      on, assign w ork to the project́s team  m em bers, establish the w ork schedule, and
      perhaps the policies and procedures for doing the w ork.

      W hen developm ent is underw ay, you m onitor progress and generate project status
      reports. You m ay also approve the specific w ork item s included in a build and
      subsequently a baseline.

      You m ay also be the project integrator, responsible for incorporating w ork that each
      developer com pletes into a deliverable and buildable system . You create the project́s
      baselines and establish the quality level of those baselines.

      Base ClearCase offers m any features to m ake this w ork easier. Before developm ent
      begins, you need to com plete several planning and setup tasks:
      n Setting up the project environm ent
      n Im plem enting developm ent policies
      n Defining and im plem enting an integration policy

      This chapter introduces these topics. The rem aining chapters cover the im plem entation
      details. Chapter16, U sing ClearCase Throughout the D evelopm ent Cycle, follow s a project
      throughout the developm ent cycle to show  how  you can use Rational ClearCase.

      Before reading this part of the m anual, read D eveloping Software to becom e fam iliar
      w ith the concepts of VOBs, view s, and config specs.

S ettin g  U p  th e  P ro je ct

      This section describes the planning and setup w ork you need to do before
      developm ent begins.

C reating and P opulating V O B s

      If your project is m igrating to ClearCase from  another version control product or is
      adopting a configuration and change m anagem ent plan for the first tim e, you m ust
      populate the VOBs for your project w ith an initial collection of data (file and directory

150 Managing Software Projects

      elem ents). If your site has a dedicated ClearCase adm inistrator, he or she m ay be

      responsible for creating and m aintaining VO Bs, but not for im porting data into them .

      The Administratorś Guide includes detailed inform ation on these topics.

P lanning a B ranching S trategy

      ClearCase uses branches to enable parallel developm ent. A  branch is an object that

      specifies a linear sequence of versions of an elem ent. Every elem ent has one m ain

      branch, w hich represents the principal line of developm ent, and m ay have m ultiple

      subbranches, each of w hich represents a separate line of developm ent. For exam ple, a

      project team  can use tw o branches concurrently: the m ain branch for new  developm ent

      w ork and a subbranch to fix a bug. The aggregated m ain branches of all elem ents

      constitutes the m ain branch of a code base.

      Subbranches can have subbranches. For exam ple, a project team  designates a

      subbranch for porting a product to a different platform ; the team  then decides to create

      a bug-fixing subbranch off that porting subbranch. ClearCase allow s you to create

      com plex branch hierarchies. Figure1  on page2 illustrates a m ultilevel branching

      hierarchy. A s a project m anager in such an environm ent, you need to ensure that

      developers are w orking on the correct branches. To do that, you m ust tell them  w hich

      rules to include in their config specs so that their view s access the appropriate set of

      versions.

      Chapter11, D efining Project Views, describes config specs and branches in detail. Before

      you read it, a little background on branching strategies m ay be helpful.

      Branching policy is influenced by the developm ent objectives of the project and

      provides a m echanism  to control the evolution of the code base. There are as m any

      variations of branching policy as organizations that use ClearCase. But there are also

      sim ilarities that reflect com m on adherence to best practices. Som e of the m ore com m on

      branch types and uses are presented here.

      Task branches are short-lived, typically involve a sm all percentage of files, and are

      m erged into their parent branch after the task is com pleted. Task branches prom ote

      accountability by leaving a perm anent audit trail that associates a set of changes w ith

      a particular task; they also m ake it easy to identify the task artifacts, such as view s and

      derived objects, that can be rem oved w hen they are no longer needed. If individual

      tasks do not require changes to the sam e files, it is easy to m erge a task branch to its

      parent.

      Private developm ent branches are useful w hen a group of developers need to m ake a

      m ore com prehensive set of changes on a com m on code base. By branching as m uch of

      the m ain branch as needed, developers can w ork in isolation as long as necessary.

      M erging back to the m ain branch can be sim plified if, before m erging, each developer

      m erges the m ain branch to the private branch to resolve any differences there before
      checking in the changed files.

      Integration branches provide a buffer betw een private developm ent branches and the
      m ain branch and can be useful if you delegate the integration task to one person, rather
      than m aking developers responsible for integrating their ow n w ork.

      B ranch N am es

      It is a good idea to establish nam ing conventions that indicate the w ork the branch
      contains. For exam ple, rel2.1_m ain is the branch on w hich all code for Release 2.1
      ultim ately resides, rel2.1_feature_abc contains changes specific to the A BC feature,
      and rel2.1_bl2 is the second stable baseline of Release 2.1 code. (If necessary, branch
      nam es can be m uch longer and m ore descriptive, but long branch nam es can crow d a
      version tree display.)

      Note: M ake sure that you do not create a branch type w ith the sam e nam e as a label
      type. This can cause problem s w hen config specs use labels in version selectors. For
      exam ple, m ake all branch nam es low ercase, and m ake all label nam es uppercase.

      B ranches and C learC ase M ultiS ite

      Product Note: Rational ClearCase LT does not support ClearCase M ultiSite.

      Branches are particularly im portant w hen your team  w orks in VOBs that have been
      replicated to other sites w ith the ClearCase M ultiSite product. D evelopers at different
      sites w ork on different branches of an elem ent. This schem e prevents collisions˙ for
      exam ple, developers at tw o sites creating version /main/17 of the sam e elem ent. In som e
      cases, versions of files cannot or should not be m erged, and developers at different sites
      m ust share branches. For m ore inform ation, see Certain Branches Are Shared Among
      M ultiSite Sites on page187.

C reating S hared V iew s and S tandard C onfig S pecs

      As a project m anager, you w ant to control the config specs that determ ine how
      branches are created w hen developers check out files. There are several w ays to handle
      this task:
      n Create a config spec tem plate that each developer m ust use. Developers can either
         paste the tem plate into their individual config specs or use the ClearCase include
         file facility to get the config spec from  a com m on source.
      n Create a view  that developers w ill share. This is usually a good w ay to provide an
         integration view  for developers to use w hen they check in w ork that has evolved
         in isolation on a private branch.

152 Managing Software Projects

         Note: W orking in a single shared view  is not recom m ended because doing so can

         degrade system  perform ance.

      n O n W indow s you can use the ClearCase View  Profiles m echanism  to configure

         view s that the project team  w ill use. The View  Profile tools prom ote a specific

         m odel for the effective use of ClearCase. Project team s that adhere to this m odel

         can take advantage of several areas of autom ated support, significantly

         sim plifying their ability to exploit som e of the m ore advanced features of

         ClearCase. For m ore inform ation on View  Profiles, see the H elp.

         Product Note: Rational ClearCaseLT does not support view  profiles.

      n To ensure that all team  m em bers configure their view s the sam e w ay, you can

         create files that contain standard config specs. For exam ple:

         q /public/config_specs/ABC contains the A BC team ś config spec

         q /public/config_specs/XYZ contains the XYZ team ś config spec

      Store these config spec files in a standard directory outside a VO B, to ensure that all

      developers get the sam e version.

R ecom m endations for V iew  N am es

      You m ay w ant to establish nam ing conventions for view s for the sam e reason that you

      do for branches: it is easier to associate a view  w ith the task it is used for. The ClearCase

      view -creation tools suggest appropriate view  nam es, but you m ay w ant to use

      som ething different. For exam ple, you can require all view  nam es (called view -tags) to

      include the ow nerś nam e and the task (bill_V 4.0_bugfix) or the nam e of the com puter

      hosting the view  (platinum _V 4.0_int).

Im p lem e n tin g  D e ve lo p m e n t P o lic ie s

      To enforce developm ent policies, you can create ClearCase m etadata to preserve

      inform ation about the status of versions. To m onitor the progress of the project, you can

      generate a variety of reports from  this data and from  the inform ation captured in event

      records.

U sing Labels

      A  label is a user-defined nam e that can be attached to a version. Labels are a pow erful

      tool for project m anagers and system  integrators. By applying labels to groups of

      elem ents, you can define and preserve the relationship of a set of file and directory

      versions to each other at a given point in the developm ent lifecycle. For exam ple, you

      can apply labels to these versions:

      n All versions considered stable after integration and testing. U se this baseline label
         as the foundation for new  w ork.
      n All versions that are partially stable or contain som e usable subset of functionality.
         Use this checkpoint label for interm ediate testing or as a point to w hich
         developm ent can be rolled back in the event that subsequent changes result in
         regressions or instability.
      n All versions that contain changes to im plem ent a particular feature or that are part
         of a patch release.

U sing A ttributes, H yperlinks, Triggers, and Locks

      Attributes are nam e/value pairs that allow  you to capture inform ation about the state
      of a version from  various perspectives. For exam ple, you can attach an attribute nam ed
      Com m entD ensity to each version of a source file, to indicate how  w ell the code is
      com m ented. Each such attribute can have the value unacceptable, low, m edium , or
      high.

      H yperlinks allow  you identify and preserve relationships betw een elem ents in one or
      m ore VO Bs. This capability can be used to address process-control needs, such as
      requirem ents tracing, by allow ing you to link a source file to a requirem ents docum ent.

      Triggers allow  you to control the behavior of cleartool com m ands and ClearCase
      operations by arranging for a specific program  or executable script to run before or
      after the com m and executes. Virtually any operation that m odifies an elem ent can fire
      a trigger. Special environm ent variables m ake the relevant inform ation available to the
      script or program  that im plem ents the procedure.

      Preoperation triggers fire before the designated ClearCase com m and is executed. A
      preoperation trigger on checkin can prom pt the developer to add an appropriate
      com m ent. Postoperation triggers fire after a com m and has exited and can take
      advantage of the com m andś exit status. For exam ple, a postoperation trigger on the
      checkin com m and can send an e-m ail m essage to the Q A  departm ent, indicating that
      a particular developer m odified a particular elem ent.

      Triggers can also autom ate a variety of process m anagem ent functions. For exam ple:
      n Applying attributes or attaching labels to objects w hen they are m odified

      n Logging inform ation that is not included in the ClearCase event records

      n Initiating a build and/or source code analysis w henever particular objects are
         m odified

      For m ore inform ation on these m echanism s, see Chapter12, Im plem enting Project
      Developm ent Policies.

154 Managing Software Projects

      A lock on an elem ent or directory prevents all developers (except those included on an

      exception list) from  m odifying it. Locks are useful for im plem enting tem porary

      restrictions. For exam ple, during an integration period, a lock on a single objecṫ the

      m ain branch type˙ prevents all users w ho are not on the integration team  from

      m aking any changes.

      The effect of a lock can be sm all or large. A lock can prevent any new  developm ent on

      a particular branch of a particular elem ent; another lock can apply to the entire VO B,

      preventing developers from  creating any new  elem ent of type com pressed_file or

      using the version label RLS_1.3.

      Locks can also be used to retire nam es, view s, and VOBs that are no longer used. For

      this purpose, the locked objects can be tagged as obsolete, effectively m aking them

      invisible to m ost com m ands.

G lobal Types

      The ClearCase global type facility m akes it easy for you to ensure that the branch, label,

      attribute, hyperlink, and elem ent types they need are present in all VO Bs your project

      uses. The Administratorś Guide has m ore inform ation about creating and using global

      types.

G enerating R eports

      ClearCase creates and stores an event record each tim e an elem ent is m odified or

      m erged. M any ClearCase com m ands include selection and filtering options that you

      can use to create reports based on these records. The scope of such reports can cover a

      single elem ent for a set of objects or for entire VO Bs.

      Chapter12, Im plem enting Project D evelopment Policies, provides m ore detail on using

      event records and m etadata to im plem ent project policies. Event records and other

      m etadata can also be useful if you need to generate reports on activities m anaged by

      ClearCase (for exam ple, the com plete history of changes to an elem ent). ClearCase

      provides a variety of report-generation tools. For m ore inform ation on this topic, see

      the fm t_ccase reference page in the Com mand Reference.

In teg ratin g  C h an g es

      During the lifetim e of a project, the contents of individual elem ents diverge as they are

      branched and usually converge in a m erge operation. Typically, the project m anager

      periodically m erges m ost branches back to the m ain branch to ensure that the code

      base m aintains a high degree of integrity and to have a single latest version of each

      elem ent from  w hich new  versions can safely branch. W ithout regular m erges, the code

                                                               1 1
D e fin in g  P r o je c t

V ie w s

      This chapter explains how  config specs w ork and provides sam ple config specs useful

      for project developm ent w ork, for nondevelopm ent tasks such as m onitoring progress

      and doing research, and for running project builds. It also explains how  to share config

      specs betw een W indow s and U N IX system s.

H o w  C o n fig  S p e cs  W o rk

      W hen you create view s for your project, you m ust prepare one or m ore config specs

      (configuration specifications). Config specs allow  you to achieve the degree of control

      that you need to have over project w ork by controlling w hich versions developers see

      and w hat operations they can perform  in specific view s. You can narrow  a view  to a

      specific branch or open it to an entire VO B. You can also disallow  checkouts of all

      selected versions or restrict checkouts to specific branches.

      A config spec contains a series of rules that Rational ClearCase uses to select the

      versions that appear in the view. W hen team  m em bers use a view, they see the versions

      that m atch at least one of the rules in the config spec. ClearCase searches the version

      tree of each elem ent for the first version that m atches the first rule in the config spec. If

      no versions m atch the first rule, ClearCase searches for a version that m atches the

      second rule. If no versions of an elem ent m atch any rule in the config spec, no versions

      of the elem ent appear in the view.

      The order in w hich rules appear in the config spec determ ine w hich version of a given

      elem ent is selected. The various exam ples in this chapter exam ine this behavior in

      different contexts. For details about preparing config specs, see the config_spec

      reference page.

D efau lt C o n fig  S p ec

      This config spec defines a dynam ic configuration, w hich selects changes m ade on the

      m ain branch of every elem ent throughout the entire source tree, by any developer:

      (1)

      (2)
                    element * CHECKEDOUT

                    element * /main/LATEST

      This is the default config spec, to w hich each new ly created view  is initialized. W hen you
      create a view  w ith the m kview  com m and or the View  Creation W izard (W indow s
      only), the contents of file default_config_spec (located in ccase-hom e-dir) becom e the
      new  view ś config spec.

      A  view  w ith this config spec provides a private w ork area that selects your checked-out
      versions (Rule 1). By default, w hen you check out a file, you check out from  the latest
      version on the m ain branch (Rule 2). W hile an elem ent is checked out to you, you can
      change it w ithout affecting anyone elseś w ork. A s soon as you check in the new
      version, the changes are available to developers w hose view s select /main/LATEST
      versions.

      The view  also selects all other elem ents (that is, all elem ents that you have not checked
      out) on a read-only basis. If another user checks in a new  version on the m ain branch
      of such an elem ent, the new  LATEST version appears in this dynam ic view im m ediately.

      By default, snapshot views also include the tw o version selection rules show n above. In
      addition, snapshot view  config specs include load rules, w hich specify w hich elem ents
      or subtrees to load into the snapshot view. For details on creating snapshot view s see
      D eveloping Software or the H elp.

      Product Note: Rational ClearCase LT supports only snapshot view s.

The Standard C onfiguration R ules

      The tw o configuration rules in the default config spec appear in m any of this chapterś
      exam ples. The CH ECK ED O U T rule allow s you to m odify existing elem ents. If you try
      to check out elem ents in a view  that om its this rule, you can do so, but cleartool
      generates this w arning:
      % cleartool checkout ˘nc cm d.c
      cleartool: Warning: Unable to rename "cmd.c" to "cmd.c.keep":
      Read-only filesystem.
      cleartool: Error: Checked out version, but could not copy to "cmd.c":
      File exists.
      Correct the condition, then uncheckout and re-checkout the element.
      cleartool: Warning: Copied checked out version to "cmd.c.checkedout".
      cleartool: Warning: Checked-out version is not selected by view.
      Checked out "cmd.c" from version "/main/7".
      In this exam ple, the config spec continues to select version 7 of elem ent cm d.c, w hich
      is read-only. A  read-w rite copy of this version, cm d.c.checkedout, is created in
      view -private storage. (This is not a recom m ended w ay of w orking.)

      The /main/LATEST rule selects the m ost recent version on the m ain branch to appear in
      the view.

      In addition, a /main/LATEST rule is required to create new  elem ents in a view. If you

      create a new  elem ent w hen this rule is om itted, your view  cannot ^see~ that elem ent.

      (Creating an elem ent involves creating a m ain branch and an em pty version, /main/0.)

      O m itting the Standard C onfiguration R ules

      It m akes sense to om it one or both of the standard configuration rules only if a view  is

      not going to be used to m odify data. For exam ple, you can configure a historical view,

      to be used only for brow sing old data. Sim ilarly, you can configure a view  in w hich to

      com pile and test only or to verify that sources have been labeled properly.

C o n fig  S p e c  In clu d e  F ile s

      ClearCase supports an include file facility, w hich m akes it easy to ensure that all team

      m em bers are using the sam e config spec. For exam ple, the configuration rules in this

      config spec can be placed in file /public/c_specs/major.csp. Each developer then needs a

      one-line config spec:

      Note: If you are sharing config specs betw een UN IX and W indow s N T com puters

      w here the VO B-tags are different, you m ust have tw o sources, or you m ust store the

      config spec in a U N IX directory that is accessible from  both platform s.

      If you w ant to m odify this config spec (for exam ple, to adopt the

      no-directory-branching policy), only the contents of m ajor.csp need to change. You can

      use this com m and to reconfigure your view  w ith the m odified config spec:

      % cleartool setcs ˘current

P ro je ct E n v iro n m en t fo r S a m p le C o n fig  S p ec s

      You can use different config specs for different kinds of developm ent and m anagem ent

      tasks. The three sections that follow  present sam ple config specs useful for various

      aspects of project developm ent, project m anagem ent and research, and project builds.

      This section presents the developm ent environm ent that these config specs are based

      on.

      Product Note: In the exam ples that follow, argum ents that show  m ulticom ponent

      VO B-tags, such as /vobs/monet, are not applicable to ClearCase LT on UN IX, w hich

      recognizes only single-com ponent VO B-tags, such as /monet.

      Developers use a VO B w hose VO B-tag is /vobs/monet, w hich has this structure:

       (1) include /public/c_specs/major.csp

For the purposes of this chapter, suppose that the lib directory has this substructure:

Sources for libraries are located in subdirectories of lib. After a library is built in its
source directory, it can be staged to /vobs/monet/lib.
UN IX: The build scripts for the project́s executable program s can instruct the link
editor, ld(1), to use the libraries in this directory (the library staging area) instead of a
m ore standard location (for exam ple, /usr/local/lib).

/vobs/monet (VOB-tag, VOB mount point)
                      src/ (C language source files)
                      include/ (C language header files)
                      lib/ (project́s libraries)

lib/
                      libcalc.a (checked-in staged version of
                                            library)
                      libcmd.a (checked-in staged version of
                                            library)
                      libparse.a (checked-in staged version of
                                            library)
                      libpub.a (checked-in staged version of
                                            library)
                      libaux1.a (checked-in staged version of
                                            library)
                      libaux2.a (checked-in staged version of
                                            library)
                      libcalc/ (sources for calc library)
                      libcmd/ (sources for cmd library)
                      libparse/ (sources for parse library)
                      libpub/ (sources for pub library)
                      libaux1/ (sources for aux1 library)
                      libaux2/ (sources for aux2 library)

                                        Chapter 11 - Defining Project Views 161

W indow s: You can use the libraries in this directory (the library staging area) instead
of a m ore standard location by setting the LIB environm ent variable or by changing the
m akefile.

The follow ing labels are assigned to versions of m onet elem ents.

These version labels have been assigned to versions on the m ain branch of each
elem ent. M ost project developm ent w ork takes place on the m ain branch. For som e
special tasks, developm ent takes places on a subbranch.

W indows Note: Config specs allow  absolute VO B pathnam eṡ absolute pathnam es that
begin w ith a VO B-tag but do not include drive letter or view -tag prefixes. This form  of
pathnam e is required to specify VO B elem ents w ithout regard for current drive
assignm ents or active view s. For exam ple:

Version Labels D escription

R1.0 First custom er release

R2_BL1 Baseline 1 prior to second custom er release

R2_BL2 Baseline 2 prior to second custom er release

R2.0 Second custom er release

Subbranches D escription
m ajor U sed for w ork on the applicationś

                                 graphical user interface, certain

                                 com putational algorithm s, and other

                                 m ajor enhancem ents
r1_fix U sed for fixing bugs in Release 1.0

\vob_gopher\lib\* (absolute VOB pathname, where \vob_gopher is the

                                 VOB-tag)

\monet\src\* (absolute VOB pathname, where \monet is the

                                 VOB-tag)

Z:\monet\src\* (drive-specific pathname; not recommended)

M:\myview\vob_gopher\lib\* (view-extended pathname; not recommended)

V iew s fo r P ro ject D e velo p m e n t

      The config specs in this section are useful for project developm ent because they enforce
      various branching policies.

V iew  for N ew  D evelopm ent on a B ranch

      You can use this config spec for w ork to be isolated on branches nam ed m ajor:

      In this schem e, all checkouts occur on branches nam ed m ajor (Rule 2).

      m ajor branches are created at versions that constitute a consistent baseline: a m ajor
      release, a m inor release, or a set of versions that produces a w orking version of the
      application. In this config spec, the baseline is defined by the version label
      BASELIN E_X.

      Variation That U ses a Tim e R ule

      Som etim es, other developers check in versions that becom e visible in your view, but
      are incom patible w ith your ow n w ork. In such cases, you can continue to w ork on
      sources as they existed before those changes w ere m ade. For exam ple, Rule 2 in this
      config spec selects the latest version on the m ain branch as of 4:00 P.M . on N ovem ber
      12:

      N ote that this rule has no effect on your ow n checkouts.

V iew  to M odify an O ld C onfiguration

      This config spec allow s developers to m odify a configuration defined w ith version
      labels:

      (1)
      (2)
      (3)
      (4)

                                 element * CHECKEDOUT
                                 element * .../major/LATEST
                                 element * BASELINE_X ˘mkbranch major
                                 element * /main/LATEST ˘mkbranch major

      (1)
      (2)
      (3)
      (4)

                              element * CHECKEDOUT
                              element * /major/LATEST ˘time 12-Nov.16:00
                              element * BASELINE_X ˘mkbranch major
                              element * /main/LATEST ˘mkbranch major

      (1)
      (2)
      (3)

                     element * CHECKEDOUT
                     element * .../r1_fix/LATEST
                     element * R1.0 ˘mkbranch r1_fix

                                        Chapter 11 - Defining Project Views 163

N ote the follow ing:

n Elem ents can be checked out (Rule 1).

n The checkout com m and creates a branch nam ed r1_fix at the initially selected

  version (the auto-m ake-branch clause in Rule 3).

A  key aspect of this schem e is that the sam e branch nam e, r1_fix, is used in every
m odified elem ent. The only adm inistrative overhead is the creation of a single branch
type, r1_fix, w ith the m kbrtype com m and.

This config spec is efficient: tw o rules (Rules 2 and 3) configure the appropriate
versions of all elem ents:

n For elem ents that have been m odified, this version is the m ost recent on the r1_fix

  subbranch (Rule 2).

n For elem ents that have not been m odified, this version is the one labeled R1.0

  (Rule 3).

Figure39 illustrates these elem ents. The r1_fix branch is a subbranch of the m ain
branch. But Rule 2 handles the m ore general case, too: the ... w ildcard allow s the r1_fix
branch to occur anyw here in any elem ent́s version tree, and at different locations in
the version trees of different elem ents.

Figure 39 M aking a Change to an Old Version

      O m itting the /m ain/LA TE S T R ule

      The config spec in View to M odify an O ld Configuration on page162 om its the standard

      /main/LATEST rule. This rule is not useful for w ork w ith VO Bs in w hich the version label

      R1.0 does not exist. In addition, it is not useful in situations w here new  elem ents are

      created. If your developm ent policy is to not create new  elem ents during m aintenance

      of an old configuration, the absence of a /main/LATEST rule is appropriate.

      To allow  creation of new  elem ents during the m odification process, add a fourth

      configuration rule:

      W hen a new  elem ent is created w ith m kelem , the ˘m kbranch clause in Rule 4 causes

      the new  elem ent to be checked out on the r1_fix branch (w hich is created

      autom atically). This rule conform s to the schem e of localizing all changes to r1_fix

      branches.

      Variation That U ses a Tim e R ule

      This baseline configuration is defined w ith a tim e rule.

V iew  to Im plem ent M ultiple-Level B ranching

      This config spec im plem ents and enforces consistent m ultiple-level branching.

      A  view  configured w ith this config spec is appropriate in the follow ing situation:

      n A ll changes from  the baseline designated by the BA SELIN E_X version label m ust

         be m ade on a branch nam ed m ajor.

      n M oreover, you are w orking on a special project, w hose changes are to be m ade on

         a subbranch of m ajor, nam ed autum n.

      (1)

      (2)

      (3)

      (4)

                     element * CHECKEDOUT

                     element * /main/r1_fix/LATEST

                     element * R1.0 ˘mkbranch r1_fix

                     element * /main/LATEST ˘mkbranch r1_fix

      (1)

      (2)

      (3)
              element * CHECKEDOUT

              element * /main/r1_fix/LATEST

              element * /main/LATEST ˘time 4-Sep:02:00 ˘mkbranch r1_fix

      (1)

      (2)

      (3)

      (4)

      (5)

              element * CHECKEDOUT

              element * .../major/autumn/LATEST

              element * .../major/LATEST ˘mkbranch autumn

              element * BASELINE_X ˘mkbranch major

              element * /main/LATEST ˘mkbranch major

      Figure40 show s w hat happens in such a view  w hen you check out an elem ent that has

      not been m odified since the baseline:

      1 U pon checking out an elem ent, the m kbranch clause in Rule 4 creates the m ajor

         branch at the BA SELIN E_X version.

      2 The m kbranch clause in Rule 3 creates the autum n branch at \main\major\0.

      3 W hen the checkout operation finishes, Rule 2 applies; the m ost recent version,

         \main\major\autumn\0, is checked out.

      For m ore on m ultiple-level branching, see the config_spec and checkout reference

      pages.

      Figure 40 M ultiple-Level Auto-M ake-Branch

V iew  to R estrict C hanges to a S ingle D irectory

      This config spec is appropriate for a developer w ho can m ake changes in one directory

      only, /vobs/monet/src:

      (1)

      (2)

      (3)
                    element * CHECKEDOUT

                    element src/* /main/LATEST

                    element * /main/LATEST ˘nocheckout

      The m ost recent version of each elem ent is selected (Rules 2 and 3), but Rule 3 prevents

      checkouts to all elem ents except those in the directory specified.

      N ote that Rule 2 m atches elem ents in any directory nam ed src, in any VO B. The pattern

      /vobs/monet/src/* restricts m atching to only one VO B.

      This config spec can be extended easily w ith additional rules that allow  additional

      areas of the source tree to be m odified.

V ie w s  to  M o n ito r P ro je c t S ta tu s

      The config specs presented here are useful for view s used for research and m onitoring

      project status.

V iew  That U ses A ttributes to S elect Versions

      Suppose that the Q A  team  also w orks on the m ajor branch. Individual developers are

      responsible for m aking sure that their m odules pass a Q A  check. The Q A  team  builds

      and tests the application, using the m ost recent versions that have passed the check.

      The Q A  team  can w ork in a view  that uses this config spec:

      To m ake this schem e w ork, you m ust create an attribute type, Q A O K . W henever a new

      version that passes the Q A  check is checked in on the m ajor branch, an instance of

      Q A O K  w ith the value Yes is attached to that version. (This can be done m anually or

      w ith a ClearCase trigger.)

      If an elem ent in the /src directory has been edited on the m ajor branch, this view  selects

      the branchś m ost recent version that has been m arked as passing the Q A  check (Rule

      1). If no version has been so m arked or if no m ajor branch has been created, the m ost

      recent version on the m ain branch is used (Rule 2).

      Note: Rule 1 on this config spec does not provide a m atch if an elem ent has a m ajor

      branch, but no version on the branch has a Q A O K  attribute. This com m and can locate

      the branches that do not have this attribute:

      U N IX:

      % cleartool find . ˘branch ’{brtype(m ajor) & &  \! attype_sub(Q A O K )}’ ˘print

      The backslash (\) is required in the C shell only, to keep the exclam ation point (!) from

      indicating a history substitution.

      W indow s:

      (1)

      (2)
                     element ˘file src/* /main/major/{QAOK=="Yes"}

                     element * /main/LATEST
cleartool find . ˘branch "{brtype(m ajor) & &  ! attype_sub(Q A O K )}" ˘print

The attype_sub prim itive searches for attributes on an elem ent́s versions and
branches, as w ell as on the elem ent itself.

This schem e allow s the Q A  team  to m onitor the progress of the rest of the group. The
developm ent config spec alw ays selects the m ost recent version on the m ajor branch,
but the Q A  config spec m ay select an interm ediate version (Figure41).

Figure 41 Developm ent Config Spec vs. Q A Config Spec

P itfalls of U sing This C onfiguration for D evelopm ent

You m ay be tem pted to add a CH ECK ED O U T rule to the above config spec, turning
the Q A  configuration into a developm ent configuration:

It m ay seem  desirable to use attributes, or other kinds of m etadata, in addition to (or
instead of) branches to control version selection in a developm ent view. But such

(0)

(1)

(2)
              element * CHECKEDOUT

              element ˘file src/* /main/major/{QAOK=="Yes"}

              element * /main/LATEST

      schem es introduce com plications. Suppose that the config spec above selects version

      /main/major/2 of elem ent .../src/cmd.c (Figure42).

      Figure 42 Checking O ut a Branch of an Elem ent

      Perform ing a checkout in this view  checks out version /main/major/3, not version

      /main/major/2:

      cleartool: Warning: Version checked out is different from version

      previously selected by view.

      Checked out "cmd.c" from version "/main/major/3".

      This behavior reflects the ClearCase restriction that new  versions can be created only

      at the end of a branch. A lthough such operations are possible, they are potentially

      confusing to other team  m em bers. A nd in this situation, it is alm ost certainly not w hat

      the developer w ho checks out the elem ent w ants to happen.

      You can avoid this problem  by m odifying the config spec and creating another

      branching level at the version that the attribute selects. This is the new  config spec:

V iew  That S how s C hanges of O ne D eveloper

      This config spec m akes it easy to exam ine all changes a developer has m ade since a

      certain m ilestone:

      (0)

      (0a)

      (1)

      (2)

           element * CHECKEDOUT

           element * /main/major/temp/LATEST

           element ˘file src/* /main/major/{QAOK=="Yes"} ˘mkbranch temp

           element * /main/LATEST

      A  particular date, A pril 25, is used as the m ilestone. The configuration is a snapshot of

      the m ain line of developm ent at that date (Rule 2), overlaid w ith all changes that user

      jackson has m ade on the m ain branch since then (Rule 1).

      The output of the cleartool ls com m and distinguishes jacksonś files from  the others:

      each entry includes an annotation as to w hich configuration rule applies to the selected

      version.

      This is a research view, not a developm ent view. The selected set of files m ay not be

      consistent: som e of jacksonś changes m ay rely on changes m ade by others, and those

      other changes are excluded from  this view. Thus, this config spec om its the standard

      CH ECK ED O U T and /main/LATEST rules.

H istorical V iew  D efined by a Version Label

      This config spec defines a historical configuration:

      This view  alw ays selects the set of versions labeled R1.0. In this scenario, all these

      versions are on the m ain branch of their elem ents. If the R1.0 label type is

      one-per-elem ent, not one-per-branch, this config spec selects the R1.0 version on a

      subbranch. (For m ore inform ation, see the m klbtype reference page.)

      The ˘nocheckout qualifier prevents any elem ent from  being checked out in this view.

      (It also prevents creation of new  elem ents, because the parent directory elem ent m ust

      be checked out.) Thus, there is no need for the CH ECKED O U T configuration rule.

      Note: The set of versions selected by this view  can change, because version labels can

      be m oved and deleted. For exam ple, using the com m and m klabel˘replace to m ove

      R1.0 from  version 5 of an elem ent to version 7 changes w hich version appears in the

      view. Sim ilarly, using rm label suppresses the specified elem ents from  the view. (The

      cleartool ls com m and lists them  w ith a [no version selected] annotation.) If the

      label type is locked w ith the lock com m and, the configuration cannot change.

      You can use this configuration to rebuild Release 1.0, verifying that all source elem ents

      have been labeled properly. You can also use it to brow se the old release.

     (1)

     (2)
         element * ’/main/{created_by(jackson) && created_since(25-Apr)}’

         element * /main/LATEST ˘time 25-Apr

         Note: Rule 1 m ust be contained on a single physical text line.

      (1) element * R1.0 ˘nocheckout

H istorical V iew  D efined by a Tim e R ule

      This config spec defines a frozen configuration in a slightly different w ay than the

      previous one:

      This configuration selects the version that w as the m ost recent on the m ain branch on

      Septem ber 4 at 2 A .M . Subsequent checkouts and checkins cannot change w hich

      versions satisfy this criterion; only deletion com m ands such as rm ver or rm elem  can

      change the configuration. The ˘nocheckout qualifier prevents anyone from  checking

      out or creating elem ents.

      This configuration can be used to view  a set of versions that existed at a particular point

      in tim e. If m odifications m ust be m ade to this source base, you m ust m odify the config

      spec to ^unfreeze~ the configuration.

V ie w s  fo r P ro je c t B u ild s

      The config specs in this section are useful for running the various types of builds

      required for a project.

V iew  That U ses R esults of a N ightly B uild

      M any projects use scripts to run unattended softw are builds every night. The success

      or failure of these builds determ ine the im pact of any checked-in changes on the

      application. In layered build environm ents, they can also provide up-to-date versions

      of low er-level softw are (libraries, utility program s, and so on).

      Suppose that every night, a script does the follow ing:

      n Builds libraries in various subdirectories of vobs/monet/lib

      n Checks them  in as D O  versions in the library staging area, /vobs/monet/lib

      n Labels the versions LA ST_N IG H T

      You can use this config spec if you w ant to use the libraries produced by the nightly

      builds:

      The LA ST_N IG H T version of a library is selected w henever such a version exists (Rule

      2). If a nightly build fails, the previous night́s build still has the LA ST_N IG H T label

      (1) element * /main/LATEST ˘time 4-Sep.02:00 ˘nocheckout

      (1)

      (2)

      (3)

      (4)

                    element * CHECKEDOUT

                    element lib/*.a LAST_NIGHT

                    element lib/*.a R2_BL2

                    element * /main/LATEST

      and is selected. If no LA ST_N IG H T version exists (the library is not currently under

      developm ent), the stable version labeled R2_BL2 is used instead (Rule 3).

      For each library, selecting versions w ith the LA ST_N IG H T label rather than the m ost

      recent version in the staging area allow s developers to stage new  versions the next day,

      w ithout affecting developers w ho use this config spec.

Variations That S elect Versions of P roject Libraries

      The schem e already described uses version labels to select particular versions of

      libraries. For m ore flexibility, the LA ST_N IG H T version of som e libraries m ay be

      selected, the R2_BL2 version of others, and the m ost recent version of still others:

      (Rule 3b is not required here, because Rule 4 handles all other libraries. It is included

      for clarity only.)

      O ther kinds of m etadata can also be used to select library versions. For exam ple,

      lib_selector attributes can take values such as experim ental, stable, and released. A

      config spec can m ix and m atch library versions like this:

V iew  That S elects Versions of A pplication S ubsystem s

      This config spec selects specific versions of the applicationś subsystem s:

      In this situation, a developer is m aking changes to the applicationś source files on the

      m ain branch (Rule 4). Builds of the application use the libraries in directory /lib that

      (1)

      (2a)

      (2b)

      (3a)

      (3b)

      (4)

                    element * CHECKEDOUT

                    element lib/libcmd.a LAST_NIGHT

                    element lib/libparse.a LAST_NIGHT

                    element lib/libcalc.a R2_BL2

                    element lib/*.a /main/LATEST

                    element * /main/LATEST

       (1)

       (2)

       (3)

       (4)

       (5)

       (6)

                element * CHECKEDOUT

                element lib/libcmd.a {lib_selector=="experimental"}

                element lib/libcalc.a {lib_selector=="experimental"}

                element lib/libparse.a {lib_selector=="stable"}

                element lib/*.a {lib_selector=="released"}

                element * /main/LATEST

      (1)

      (2)

      (3)

      (4)

      (5)

                element * CHECKEDOUT

                element /vobs/monet/lib/... R2_BL1

                element /vobs/monet/include/... R2_BL2

                element /vobs/monet/src/... /main/LATEST

                element * /main/LATEST

      w ere used to build Baseline 1, and the header files in directory /include that w ere used
      to build Baseline 2.

V iew  That S elects Versions That B uilt a P articular P rogram

      This config spec defines a view  that selects only enough files required to rebuild a
      particular program  or exam ine its sources:

      A ll elem ents that w ere not involved in the build of m onet appear in the output of
      ClearCase ls w ith a [no version selected] annotation.

      This config spec selects the versions listed in the config record (CR) of a particular
      derived object (and in the config records of all its build dependencies). It can be a
      derived object that w as built in the current view, or another view, or it can be a D O
      version.

      In this config spec, m onet is a derived object in the current view. You can reference a
      derived object in another view  w ith an extended pathnam e that includes a D O -ID :

      But typically, this kind of config spec is used to configure a view  from  a derived object
      that has been checked in as a D O  version.

      C onfiguring the M akefile

      By default, a derived object́s config record does not list the version of the m akefile that
      w as used to build it. Instead, the CR includes a copy of the build script itself. (W hy?
      W hen a new  version of the m akefile is created w ith a revision to one target́s build
      script, the configuration records of all other derived objects built w ith that m akefile are
      not rendered out of date.)

      But if the m onet program  is to be rebuilt in this view  using clearm ake (or standard
      m ake on UN IX or om ake on W indow s), a version of the m akefile m ust be selected
      som ehow. You can have clearm ake record the m akefile version in the config record by
      including the special clearm ake m acro invocation $(M AK EFILE) in the target́s
      dependency list:

      W indow s:
      monet.exe: $(MAKEFILE) monet.obj ...
             link ˘out:monet.exe monet.obj ...
      U N IX:

      (1) element * ˘config /vobs/monet/src/monet

      (1) element * ˘config /vobs/monet/src/monet@@09-Feb.13:56.812

                                        Chapter 11 - Defining Project Views 173

monet: $(MAKEFILE) monet.o ...

      cc ˘o monet ...

clearm ake alw ays records the versions of explicit dependencies in the CR.

Alternatively, you can configure the m akefile at the source level: attach a version label
to the m akefile at build tim e, and then use a config spec like the one in H istorical View

Defined by a Version Label on page169 or View to M odify an O ld Configuration on page162
to configure a view  for building. You can also use the special target

.D EPEN D EN CY_IG N O RED _FO R_REU SE; for m ore inform ation, see Building

Software.

Fixing B ugs in the P rogram

If a bug is discovered in the m onet program , as rebuilt in a view  that selects only
enough files required to rebuild a particular program , it is easy to convert the view
from  a build configuration to a developm ent configuration. As usual, w hen m aking
changes in old sources, follow  this strategy:

n Create a branch at each version to be m odified
n Use the sam e branch nam e (that is, create an instance of the sam e branch type) in

  every elem ent

If the fix branch type is r1_fix, this m odified config spec reconfigures the view  for
perform ing the fix:

S electing Versions That B uilt a S et of P rogram s

It is easy to expand the config spec that selects only enough files required to rebuild a
particular program  to configure a view  w ith the sources used to build a set of
program s, rather than a single program :

There can be version conflicts in such configurations, how ever. For exam ple, different
versions of file param s.h m ay have been used in the builds of m onet and xm onet. In
this situation, the version used in m onet is configured, because its configuration rule
cam e first. Sim ilarly, there can be conflicts w hen using a single ˘config rule: if the

(1)

(2)

(3)

(4)

    element * CHECKEDOUT

    element * .../r1_fix/LATEST

    element * ˘config /vobs/monet/src/monet ˘mkbranch r1_fix

    element * /main/LATEST ˘mkbranch r1_fix

(1)

(2)

(3)
              element * ˘config /proj/monet/src/monet

              element * ˘config /proj/monet/src/xmonet

              element * ˘config /proj/monet/src/monet_conf

      specified derived object w as created by actually building som e targets and using DO
      versions of other targets, m ultiple versions of som e source files m ay be involved.

      You can m odify this config spec as described in Fixing Bugs in the Program  on page173,
      to change the build configuration to a developm ent configuration.

S h a rin g  C o n fig  S p e c s  B etw e e n  U N IX  a n d  W in d o w s

      You can, in principle, share config specs betw een UN IX and W indow s system s. That is,
      users on both system s, using view s w hose storage directories reside on either platform ,
      can set and edit the sam e set of config specs.

      W e recom m end that you avoid sharing config specs across platform s. If possible,
      m aintain separate config specs for each platform . H ow ever, if you m ust share config
      specs, adhere to the follow ing requirem ents:
      n Use slashes (/), not backslashes (\) in pathnam es.

      n Use relative, not full, pathnam es w henever possible, and do not use VOB-tags in
         pathnam es. You can ignore this restriction if your U N IX and W indow s VO B-tags
         both use single, identical pathnam e com ponents that differ only in their leading
         slash characters˙ \src and /src, for exam ple.
      n Alw ays edit and set config specs on UN IX.

      The follow ing sections describe these requirem ents in detail.

P athnam e S eparators

      W hen w riting config specs to be shared by W indow s and U N IX com puters, you m ust
      use slash (/), not backslash (\), as the pathnam e separator. ClearCase on UN IX
      recognizes slashes only. (N ote that cleartool recognizes both slashes and backslashes
      in pathnam es; clearm ake is less flexible. See Building Software for m ore inform ation.)

P athnam es in C onfig S pec E lem ent R ules

      W indow s and U N IX netw ork regions often use different VO B-tags to register the sam e
      VO Bs. O nly single-com ponent VO B-tag nam es, such as \proj1, are perm itted on
      W indow s com puters; m ultiple-com ponent VO B-tags, such as /vobs/src, are com m on on
      U N IX.

      W hen VO B-tags differ betw een regions, any config spec elem ent rules that use full
      pathnam es (w hich include VO B-tags) can be resolved w hen the config spec is
      com piled (cleartool edcs and setcs com m ands) but only by com puters in the applicable
      netw ork region. This im plies a general restriction regarding shared config specs: a

                                              Chapter 11 - Defining Project Views 175

      given config spec m ust be com piled only on the operating system  for w hich full

      pathnam es in elem ent rules m ake sense. That is, a config spec w ith full pathnam es is

      shareable across netw ork regions, even w hen VO B-tags disagree, but it m ust be

      com piled in the right place.

      The restrictions do not apply if either of the follow ing is true (see Exam ple on page175):

      n The config specś elem ent rules use only relative pathnam es, w hich do not include

         VO B-tags.

      n Shared VO Bs are registered w ith identical, single-com ponent VO B-tags in both

         W indow s and U N IX netw ork regions. (The VO B-tags \r3vob and /r3vob are treated

         as if they w ere identical because they differ only in the leading slashes.)

C onfig S pec C om pilation

      A  config spec that is in use exists in both text file and com piled form ats. A  config specś

      com piled form  is portable. The restriction is that full VOB pathnam es in elem ent rules

      m ust be resolvable at com pile tim e. A  config spec is com piled w hen you edit or set it

      (w ith the cleartool edcs or cleartool setcs com m and or a ClearCase G U I). If a user on

      the other operating system  recom piles a config spec (by issuing the edcs or setcs

      com m and or causing the G U I to execute one of these com m ands) the config spec

      becom es unusable by any com puter using that view. If this happens, recom pile the

      config spec on the original operating system .

E xam ple

      This config spec elem ent rule m ay cause problem s:

      element \vob_p2\abc_proj_src\* \main\rel2\LATEST

      If the VO B is registered w ith VO B-tag \vob_p2 on a W indow s netw ork region, but w ith

      VO B-tag /vobs/vob_p2 on a U N IX netw ork region, only W indow s com puters can

      com pile the config spec.

      To address the problem , do one of the follow ing:

      n Use relative pathnam es that do not include VO B-tags, for exam ple:

         element ...\abc_proj_src\* \main\rel2\LATEST

      n O n U N IX, change the VO B-tag so that it has a single com ponent, /vob_p2.

176 Managing Software Projects

                                                              1 2
Im p le m e n tin g  P r o je c t

D e v e lo p m e n t P o lic ie s

      This chapter presents brief scenarios that show  how  you can im plem ent and enforce

      com m on developm ent policies w ith Rational ClearCase. The scenarios use various

      com binations of these functions and m etadata:

      n Attributes

      n Labels

      n Branches

      n Triggers

      n Config specs

      n Locks

      n H yperlinks

      Sharing Triggers Between U NIX and W indows on page188 describes how  to define

      triggers for use on UN IX and W indow s com puters.

G o o d  D o cu m en tatio n  o f C h an g es  Is  R e q u ire d

      Each ClearCase com m and that m odifies a VO B creates one or m ore event records. M any

      such com m ands (for exam ple, checkin) prom pt for a com m ent. The event record

      includes the user nam e, date, com m ent, host, and description of w hat w as changed.

      To prevent developers from  subverting the system  by providing em pty com m ents, you

      can create a preoperation trigger to m onitor the checkin com m and. The trigger action

      script analyzes the userś com m ent (passed in an environm ent variable), disallow ing

      unacceptable ones.

      W indows Note: W hen ClearCase fires a trigger, it proceeds based on the success or

      failure of the trigger operation, as determ ined by the trigger script́s exit code. A .bat

      file returns the exit code of its last com m and. Preoperation triggers are the only kind of

      trigger that cause the ClearCase execution to fail.

      UN IX Trigger D efinition:

      % cleartool m ktrtype ˘elem ent ˘all ˘preop checkin ˘c "m ust enter descriptive

      com m ent" \

      ˘exec /public/scripts/com m ent_policy.sh Com m entPolicy

      W indow s Trigger Definition:

      Alternatively, you can use the configuration records of the releaseś derived objects to

      control the labeling process:

      % clearm ake vega

      ... sometime later, after QA approves the build:

      % cleartool m klabel ˘config vega@@17-Jun.18:05 REL2

      Using configuration records to attach version labels ensures accurate and com plete

      labeling, even if developers have created new  versions since the release build.

      Developm ent w ork can continue w hile quality assurance and release procedures are

      perform ed.

      To prevent version label REL2 from  being used again, you m ust lock the label type:

      % cleartool lock ˘nusers vobadm  lbtype:REL2

      The object is locked to all users except those specified w ith the ˘nusers option, in this

      case, vobadm .

Iso la te W o rk o n  R e lea se B u g s to  a B ra n c h

      You m ay w ant to fix bugs found in the released system  on a nam ed bug-fix branch, and

      to begin this w ork w ith the exact configuration of versions from  that release.

      This policy reflects the ClearCase baseline-plus-changes m odel. First, a label (REL2, for

      exam ple) m ust be attached to the release configuration. Then, you or any team  m em ber

      can create a view  w ith the follow ing config spec to im plem ent the policy:

      element * CHECKEDOUT

      element * .../rel2_bugfix/LATEST

      element * REL2 -mbranch rel2_bugfix

      If all fixes are m ade in one or m ore view s w ith this configuration, the changes are

      isolated on branches of type rel2_bugfix. The ˘m kbranch option causes such branches

      to be created, as needed, w hen elem ents are checked out.

      This config spec selects versions from  rel2_bugfix branches, w here branches of this

      type exist; it creates such a branch w henever a REL2 version is checked out.

A vo id  D isru p tin g  th e W o rk  o f O th er D e velo p ers

      To w ork productively, developers need to control w hen they see changes and w hich

      changes they see. The appropriate m echanism  for this purpose is a view. D evelopers

      can m odify an existing config spec or create a new  one to specify exactly w hich changes

      to see and w hich to exclude.

      To im plem ent this policy, you can also require developers to w rite and distribute the
      config spec rule that filters out their checked-in changes. Som e sam ple config specs:
      n To select your ow n w ork, plus all the versions that w ent into the building of
         Release 2:
         element * CHECKEDOUT
         element * REL2
      n To select your ow n w ork, plus the latest versions as of Sunday evening:
         element * CHECKEDOUT
         element * /main/LATEST -time Sunday.18:00
      n To select your ow n w ork, new  versions created in the graphics directory, and the
         versions that w ent into last night́s build:
         element * CHECKEDOUT
         element graphics/* /main/LATEST
         element * -config myprog@@12-Jul.00:30
      n To select your ow n w ork, the versions either you (jones) or M ary has checked in
         today, and the m ost recent quality-assurance versions:
         element * CHECKEDOUT
         element * ´/main/{ created_since(06:00) && ( created_by(jones) ||
         created_by(mary) ) }´
         element * /main/{QAed=="TRUE"}
      n You can also use the config spec include facility to set up standard sets of
         configuration rules for developers to add to their ow n config specs:
         element * CHECKEDOUT
         element msg.c /main/18
         include /usr/cspecs/rules_for_rel2_maintenance

D en y  A cc e s s  to  P ro je c t D a ta  W h e n  N e c e s s a ry

      O ccasionally, you m ay need to deny access to all or m ost project team  m em bers. For
      exam ple, you m ay w ant to prevent changes to public header files until further notice.
      The lock com m and is designed to enforce such tem porary policies:
      n Lock all header files in a certain directory:
         % cleartool lock src/pub/*.h
      n Lock the header files for all users except M ary and Fred:
         % cleartool lock ˘nusers m ary,fred src/pub/*.h
      n Lock all header files in the VO B:

         % cleartool lock eltype:c_header

      n Lock an entire VO B:

         % cleartool lock vob:/vobs/m yproj

N o tify Te am  M em b ers o f R ele v a n t C h an g e s

      To help team  m em bers keep track of changes that affect their ow n w ork, you can use

      postoperation triggers to send notifications of various events. For exam ple, w hen

      developers change the GU I, an e-m ail m essage to the doc group ensures that these

      changes are docum ented.

      To enforce this policy, create a trigger type that sends m ail, and then attach it to the

      relevant elem ents.

      U N IX Trigger D efinition:

      % cleartool m ktrtype ˘nc -elem ent ˘postop checkin \

             ˘exec /public/scripts/inform w riters.sh Inform W riters

      Created trigger type "InformWriters".

      U N IX Trigger A ction Script:

      #!/bin/sh

      #

      #Init

      tmp=/tmp/checkin_mail

      # construct mail message describing checkin

      cat > $tmp <<EOF

      Subject: Checkin $CLEARCASE_PNAME by $CLEARCASE_USER

      $CLEARCASE_XPNAME

      Checked in by $CLEARCASE_USER.

      Comments:

      $CLEARCASE_COMMENT

      EOF

      # send the message

      mail docgrp <$tmp

      # clean up

      #rm -f $tmp

      W indow s Trigger D efinition:

      cleartool m ktrtype ˘nc -elem ent ˘postop checkin ^

      ˘exec "ccperl \\neon\scripts\inform w riters.pl" Inform W riters

      Created trigger type "InformWriters".

      W indow s Trigger A ction Script:
      use Net::SMTP;

      my $smtp = new Net::SMTP ´neon.purpledoc.com´;

      $smtp->mail(´ClearCase Admin´);
      $smtp->to(´ClearCase Admin´);
      $smtp->to(´docgrp´);

      $smtp->data();
      $smtp->datasend("From: ClearCase Admin\n");
      $smtp->datasend("To: docgrp\n");
      $smtp->datasend("Subject: checkin\n");
      $smtp->datasend("\n");

      # create variables for pathname/user/comment

      $ver = $ENV{´CLEARCASE_XPN´};
      $user = $ENV{´CLEARCASE_USER´};
      $comment = $ENV{´CLEARCASE_COMMENT´};

      $var = "Version: $ver\nUser: $user\nComment: $comment\n";

      $smtp->datasend($var);
      $smtp->dataend();
      $smtp->quit;
      To attach triggers to existing elem ents:

      1 Place the trigger on the inheritance list of all existing directory elem ents w ithin the
         GUI source tree:

         % cleartool find /vobs/gui_src ˘type d \
         ˘exec ’cleartool m ktrigger ˘nattach Inform W riters $CLEA RCA SE_PN ’

      2 Place the trigger on the attached list of all existing file elem ents w ithin the G U I
         source tree:

         % cleartool find /vobs/gui_src ˘type f  \
         ˘exec ’cleartool m ktrigger Inform W riters $CLEA RCA SE_PN ’

A ll S o u rc e  F ile s  M u s t M e e t P ro je c t S ta n d a rd s

      To ensure that developers are follow ing coding guidelines or other standards, you can
      evaluate their source files. You can create preoperation triggers to run user-defined
      program s, and cancel the com m ands that trigger them .

      For exam ple, you m ay w ant to disallow  checkin of C-language files that do not satisfy
      quality m etrics. Suppose that you have defined an elem ent type, c_source, for C
      language files (*.c).

184 Managing Software Projects

      UN IX Trigger D efinition:

      % cleartool m ktrtype ˘elem ent ˘all ˘eltype c_source \

      ˘preop checkin ˘exec ’/public/scripts/apply_m etrics.sh $CLEA RCASE_PN ’

      ApplyM etrics

      W indow s Trigger Definition:

      cleartool m ktrtype ˘elem ent ˘all ˘eltype c_source ^

      ˘preop checkin ˘exec "\\neon\scripts\appl_m et.bat % CLEA RCASE_PN % "

      ApplyM etrics

      This trigger type A pplyM etrics applies to all elem ents; it fires w hen any elem ent of

      type c_source is checked in. (W hen a new  c_source elem ent is created, it is m onitored.)

      If a developer attem pts to check in a c_source file that fails the apply_m etrics.sh or

      appl_m et.bat test, the checkin fails.

      Note: The apply_m etrics.sh script and the appl_m et.bat file can read the value of

      CLEARCASE_PN from  its environm ent. H aving it accept a file nam e argum ent provides

      flexibility because the script or batch file can be invoked as a trigger action, and

      developers can also use it m anually.

A ss o c ia te C h a n g es  w ith  C h a n g e O rd e rs

      To keep track of w ork done in response to an engineering change order (ECO ), you can

      use attributes and triggers. For exam ple, to associate a version w ith an ECO , define

      ECO  as an integer-valued attribute type:

      cleartool m kattype ˘c "bug num ber associated w ith change" ˘vtype integer ECO

      Created attribute type "ECO".

      Then, define an all-elem ent trigger type, EcoTrigger, w hich fires w henever a new

      version is created and runs a script to attach the ECO  attribute:

      Trigger Definition:

      cleartool m ktrtype ˘elem ent ˘all ˘postop checkin ˘c "associate change w ith bug

      num ber" \

      ˘execunix ’Perl /public/scripts/eco.pl’ ˘execw in ’ccperl \\neon\scripts\eco.pl’

      EcoTrigger

      Created trigger type "EcoTrigger".

      Trigger A ction Script:

      $pname = $ENV{´CLEARCASE_XPN´};

      print "Enter the bug number associated with this checkin: ";
      $bugnum = <STDIN>;
      chomp ($bugnum);
      $command = "cleartool mkattr ECO $bugnum $pname";

      @returnvalue = `$command`;
      $rval = join "",@returnvalue;
      print "$rval";

      exit(0);
      W hen a new  version is created, the attribute is attached to the version. For exam ple:
      cleartool checkin ˘c "fixes for 4.0" src.c
      Enter the bug number associated with this checkin: 2347
      Created attribute "ECO" on "/vobs/dev/src.c@@/main/2".
      Checked in "src.c" version "/main/2".
      cleartool describe src.c@@/m ain/2
      version "src.c@@/main/2"
      ...
        Attributes:
          ECO = 2347

A ss o c iate P ro je c t R e q u irem e n ts w ith  S o u rc e  F ile s

      You can im plem ent requirem ents tracing w ith hyperlinks, w hich associate pairs of VO B
      objects. The association should be at the version level (rather than the branch or
      elem ent level): each version of a source code m odule m ust be associated w ith a
      particular version of a related design docum ent.

      For exam ple, the project m anager creates a hyperlink type nam ed D esignD oc, w hich
      is used to associate source code w ith design docum ents:
      cleartool m khltype ˘c "associate code w ith design docs" \
      D esignD oc@/vobs/dev D esignD oc@/vobs/design
      Created hyperlink type "DesignDoc".
      Created hyperlink type "DesignDoc".
      The hyperlink inheritance feature m akes the im plem entation of requirem ents tracing
      easy:
      n W hen the source m odule, hello.c, and the design docum ent, hello_dsn.doc, are
         updated, the project m anager creates a new  hyperlink connecting the tw o updated
         versions:
         cleartool m khlink -c "source doc" D esignD oc hello.c /vobs/design/hello_dsn.doc
         Created hyperlink "DesignDoc@90@/vobs/dev".

186 Managing Software Projects

      n W hen either the source m odule or the design docum ent incorporates a m inor

         update, no hyperlink-level change is required: the new  version inherits the

         hyperlink connection of its predecessor.

         cleartool checkin -c "fix bug" hello.c

         Checked in "hello.c" version "/main/2".

         To list the inherited hyperlink, use the ˘ihlink option to the describe com m and:

      n W hen either the source m odule or the design docum ent incorporates a significant

         update, w hich renders the connection invalid, the project m anager creates a

         null-ended hyperlink to sever the connection:

         cleartool m khlink -c "sever connection to design doc" D esignD oc hello.c

         Created hyperlink "DesignDoc@94@/vobs/dev".

      Figure43 illustrates the hyperlinks that connect the source file to the design doc.

      Figure 43 Requirem ents Tracing

P re v e n t U s e  o f C e rta in  C o m m a n d s

      To control w hich users can execute certain com m ands on ClearCase objects, you can

      create a pair of trigger types˙ one to control the use of the com m and on

      elem ent-related objects, and one to control the use of the com m and on type objects.

      Both trigger types use the ˘nuser flag to specify the users w ho are allow ed to use the

      com m and.

      Note: You cannot use triggers to prevent a com m and from  being used on an object that

      is not elem ent related or a type object. For exam ple, you cannot create a trigger type to

      prevent operations on VO B objects or replica objects.

      For a list of com m ands that can be triggered, see the events_ccase and m ktrtype

      reference pages.

      For exam ple, the follow ing com m ands create tw o trigger types that prevent all users

      except stephen, hugh, and em m a from  running the chm aster com m and on

      elem ent-related objects and type objects in the current VO B:

      cleartool m ktrtype ˘elem ent ˘all ˘preop chm aster ˘nusers stephen,hugh,em m a \

      ˘execunix ’Perl ˘e "exit ˘1;"’ ˘execw in ’ccperl ˘e "exit (˘1);"’ \

      ˘c "A CL for chm aster" elem _chm aster_A CL

      cleartool m ktrtype ˘type ˘preop chm aster ˘nusers stephen,hugh,em m a \

      ˘execunix ’Perl ˘e "exit ˘1;"’ ˘execw in ’ccperl ˘e "exit (˘1);"’ \

      ˘attype ˘all ˘brtype ˘all ˘eltype ˘all ˘lbtype ˘all ˘hltype ˘all \

      ˘c "A CL for chm aster" type_chm aster_A CL

      W hen user tony tries to run the chm aster com m and on a restricted object, the

      com m and fails. For exam ple:

      cleartool chm aster ˘c "give m astership to london" london@/vobs/dev \

      /vobs/dev/acc.c@@/m ain/lex_dev

      cleartool: Warning: Trigger "elem_chmaster_ACL" has refused to let

      chmaster proceed.

      cleartool: Error: Unable to perform operation "change master" in

      replica "lex" of VOB "/vobs/dev".

C e rta in  B ra n c h e s  A re  S h a re d  A m o n g  M u ltiS ite  S ite s

      Product Note: Rational ClearCase LT does not support ClearCase M ultiSite.

      If your com pany uses ClearCase M ultiSite to support developm ent at different sites,

      you m ust tailor your branching strategy to the needs of these sites. The standard

      M ultiSite developm ent m odel is to have a replica of the VO B at each site. Each replica

      controls (m asters) a site-specific branch type, and developers at one site cannot w ork

      on branches m astered at another site. (For m ore inform ation on M ultiSite m astership,

      see the Adm inistratorś Guide for Rational ClearCase M ultiSite.)

      H ow ever, som etim es you cannot, or m ay not w ant to, branch and m erge an elem ent.

      For exam ple, som e file types cannot be m erged, so developm ent m ust occur on a single

      branch. In this scenario, all developers m ust w ork on a single branch (usually, the m ain

      branch). M ultiSite allow s only one replica to m aster a branch at any given tim e.

      Therefore, if a developer at another site needs to w ork on the elem ent, m astership of
      the branch m ust be transferred to that site.
      M ultiSite provides tw o m odels for transferring m astership of a branch:
      n The push m odel, in w hich the adm inistrator at the replica that m asters the branch
         uses the chm aster com m and to give m astership to another replica.
         This m odel is not efficient in a branch-sharing situation, because it requires
         com m unication w ith an adm inistrator at a rem ote site. For m ore inform ation about
         this m odel, see the Adm inistratorś Guide for Rational ClearCase M ultiSite.
      n The pull m odel, in w hich the developer w ho needs to w ork on the branch uses the
         reqm aster com m and to request m astership of it.
         Note: The developer can also request m astership of branch types. For m ore
         inform ation, see the Adm inistratorś Guide for Rational ClearCase M ultiSite.
         This m odel requires the M ultiSite adm inistrators to enable requests for m astership
         in each replica and to authorize individual developers to request m astership. If
         you decide to im plem ent this m odel, you m ust provide the follow ing inform ation
         to your M ultiSite adm inistrator:
         q Replicated VO Bs that should be enabled to handle m astership requests
         q Identities (dom ain nam es and user nam es) of developers w ho should be
           authorized to request m astership
         q Branch types and branches for w hich m astership requests should be denied (for
           exam ple, branch types that are site specific, or branches that m ust rem ain under
           the control of a single site)
         The Adm inistratorś Guide for Rational ClearCase M ultiSite describes the process of
         enabling the pull m odel and a scenario in w hich developers use the pull m odel.
         The D eveloping Software m anual describes the procedure developers use to request
         m astership.

S h a rin g  T rig g e rs  B e tw ee n  U N IX  an d  W in d o w s

      You can define triggers that fire correctly on both UN IX and W indow s com puters. The
      follow ing sections describe tw o techniques. W ith one, you use different pathnam es or
      different scripts; w ith the other, you use the sam e script for both platform s.

U sing D ifferent P athnam es or D ifferent S cripts
      To define a trigger that fires on UN IX, W indow s, or both, and that uses different
      pathnam es to point to the trigger scripts, use the ˘execunix and ˘execw in options w ith

                                 Chapter 12 - Implementing Project Development Policies 189

      the m ktrtype com m and. These options behave the sam e as ˘exec w hen fired on the

      appropriate platform  (U N IX or W indow s, respectively). O n the other platform , they do

      nothing. This technique allow s a single trigger type to use different paths for the sam e

      script or to use com pletely different scripts on U N IX and W indow s com puters. For

      exam ple:

      cleartool m ktrtype ˘elem ent ˘all ˘nc ˘preop checkin \

      ˘execunix /public/scripts/precheckin.sh ˘execw in

      \\neon\scripts\precheckin.bat \

      pre_ci_trig

      O n U N IX, only the script precheckin.sh runs. O n W indow s, only precheckin.bat runs.

      To prevent users on a new  platform  from  bypassing the trigger process, triggers that

      specify only ˘execunix alw ays fail on W indow s. Likew ise, triggers that specify only

      ˘execw in fail on UN IX.

U sing the S am e S cript

      To use the sam e trigger script on both W indow s and UN IX platform s, you m ust use a

      batch com m and interpreter that runs on both operating system s. For this purpose,

      ClearCase includes the ccperl program . O n W indow s, ccperl is a version of the Perl

      program  available on UN IX.

      The follow ing m ktrtype com m and creates sam ple trigger type pre_ci_trig and nam es

      precheckin.pl as the executable trigger script.

      % cleartool m ktrtype ˘elem ent ˘all ˘nc ˘preop checkin \

           ˘execunix ’Perl /public/scripts/precheckin.pl’ \

           ˘execw in ’ccperl \\neon\scripts\precheckin.pl’ \

           pre_ci_trig

N otes

      n To conditionalize script execution based on operating system , use environm ent

         variables in Perl scripts.

      n To collect or display inform ation interactively, you can use the clearprom pt

         com m and.

      n For m ore inform ation on using the ˘execunix and ˘execw in options, see the

         m ktrtype reference page.

190 Managing Software Projects

                                                              1 3
S e ttin g  U p  th e  B a s e

C le a r C a s e -C le a r Q u e s t

In te g r a tio n

      This chapter provides an overview  of the base ClearCase-ClearQ uest integration and

      describes how  to set up the integration. For inform ation on w orking in the integration,

      see D eveloping Software.

O v e rv ie w  o f th e  In te g ra tio n

      Rational ClearQ uest m anages change requests, w hich report defects or request

      m odifications for a project or product. Rational ClearCase m anages versions of the

      elem ents that represent a project or product. Each version em bodies one or m ore

      changes to an elem ent.

      The integration of ClearQ uest and base ClearCase associates one or m ore ClearQ uest

      change requests w ith one or m ore ClearCase versions.

      A  single change request m ay be associated w ith m ore than one version. The set of

      versions that im plem ent the requested change is called the change set for that request.

      A  single version m ay be associated w ith m ore than one change request. These change

      requests are called the request set for that version.

      The integration has the follow ing interfaces:

      n As a ClearCase project m anager, you specify the conditions under w hich users are

         prom pted to associate versions w ith change requests. You can specify VO Bs,

         branches, and elem ent types for w hich users can or m ust associate change

         requests.

      n As a ClearQ uest adm inistrator, you add ClearCase definitions to a ClearQ uest

         schem a. These definitions enable change requests in databases that use the schem a

         to contain and display associated change sets.

      n As a ClearCase developer, you can:

         q A ssociate a version w ith one or m ore change requests at the tim e you check in

           or check out the version.

         q View  the change set for a request.

         q Subm it queries to identify the change requests that are associated w ith a project
           over a period of tim e.

C o n fig u rin g  C lea rQ u e s t a n d  C le a rC a se

      Before developers can associate ClearCase versions w ith ClearQ uest change requests,
      you need to configure ClearQ uest and ClearCase as follow s:

      1 A dd ClearCase definitions to a ClearQ uest schem a. If you have ClearQ uest 2.0 (or
         a m ore recent release) installed, use the ClearQ uest D esignerś Package W izard to
         add these definitions. If you have an earlier release of ClearQ uest installed, use the
         ClearQ uest Integration Configuration application on W indow s to add the
         definitions. You associate the ClearCase definitions w ith one or m ore record types
         and their related form s. Each form  then contains a ClearCase tab that displays the
         change set for a change request.

      2 U se the ClearQ uest D esigner to upgrade the database w ith the new  version of the
         schem a. See the U pgrading an existing database topic in the ClearQ uest D esigner
         H elp. If you m ove the integration to a different database, be sure to repeat this step
         for that database. For exam ple, you can try out the integration on a sam ple
         database before deciding to use it on a production database.

      3 U sing the ClearQ uest Integration Configuration application, set a policy for each
         VO B that determ ines the conditions under w hich users are prom pted to associate
         versions w ith change requests. You can specify that users are prom pted on
         checking out a version, checking in a version, or both. You can also specify that
         prom pting occurs only for som e branch types or elem ent types. A ssociations of
         checked-in versions w ith change requests can be either optional or required.

      4 The integration uses ClearCase triggers to allow  developers to associate change
         requests w ith versions. If you use the V2 trigger, you need to m odify a
         configuration file to set database connectivity inform ation and additional policy
         param eters. See Installing Triggers in ClearCase VO Bs on page193 for details about
         triggers.

A dding C learC ase D efinitions to a C learQ uest S chem a

      A  ClearQ uest schem a contains the attributes associated w ith a set of ClearQ uest user
      databases, including definitions of record types, fields, and form s. Before developers
      can associate ClearCase versions w ith ClearQ uest change requests in a user database,
      you m ust add som e ClearCase definitions to the schem a that the database uses. To do
      so, use the Package W izard w ithin ClearQ uest D esigner, as follow s:

                          Chapter 13 - Setting Up the Base ClearCase-ClearQuest Integration 193

      1 Click Start> Program s > Rational Software> Rational ClearQuest> ClearQuest

         Designer.

      2 In ClearQ uest D esigner, click Package > Package W izard.

      3 In the Package W izard, look for the ClearCase 1.0 and ClearCase U pgrade 1.0

         packages. If these packages are not listed, click More Packages, and add them  to

         the list from  the Install Packages dialog box.

      4 If you are enabling a schem a to use the ClearCase-ClearQuest integration for the

         first tim e, select ClearCase 1.0, and click Next. If you are upgrading a schem a that

         currently uses the ClearCase-ClearQ uest integration from  ClearQ uest release 1.1 to

         release 2.0, select ClearCase Upgrade 1.0, and click Next.

      5 Select the schem a for the ClearQ uest user database that you w ant to use in the

         integration w ith ClearCase. Click Next.

      6 If you use the V1 trigger, select the record type of ClearQ uest records to be

         associated w ith ClearCase versions. This record type m ust m atch the record type

         that you specify on the ClearCase tab of the ClearQuest Integration Configuration

         application. If you use the V2 trigger, you can specify m ultiple record types. Click

         Finish.

      7 Click File> Check In to save the new  version of the schem a.

      8 Click Database> Upgrade Database to upgrade the ClearQ uest user database w ith

         the new  version of the schem a.

      If you are using a pre-2.0 release of ClearQuest, use the ClearQ uest Integration

      Configuration application to add ClearCase definitions to a ClearQ uest schem a. To

      start the application, click Start> Program s> Rational Software> Rational ClearCase>

      Adm inistration > Integrations> ClearQuest Integration Configuration. A lternatively, you

      can start the application by entering cqconfig at the com m and prom pt. Click the

      ClearQuest tab. Click Help for instructions on com pleting the fields on the tab.

Installing Triggers in C learC ase V O B s

      The integration uses ClearCase triggers on cleartool checkin, checkout, and

      uncheckout com m ands to allow  developers to associate versions w ith ClearQ uest

      change requests. To install these triggers in a VO B, use the ClearQuest Integration

      Configuration application.

      Product Note: To start the ClearQ uest Integration Configuration:

      n In ClearCase, click Start> Program s> Rational Software> Rational ClearCase>

         Adm inistration > Integrations> ClearQuest Integration Configuration.

C hecking P erform ance (V 2 Triggers O nly)

      The perform ance of the integration triggers can vary depending on how  they access

      ClearCase and ClearQuest. You can set the CQCC_TIMER environm ent variable to 1 to

      record tim ing inform ation about the trigger session. The integration w rites the

      inform ation to standard output and cqcc_output.log in the directory defined by the

      TMPDIR environm ent variable.

U sin g  th e In teg ratio n  Q u ery  W izard

      After you establish associations betw een ClearCase versions and ClearQ uest change

      requests, you can use the ClearQ uest Integration Q uery w izard on W indow s to

      identify the change requests that are associated w ith a project over a period of tim e. For

      exam ple, you m ight use the w izard to answ er the question, ^W hich change requests

      w ere associated w ith Release 3.1 of Project X?~

      To start the w izard from  the W indow s Start m enu, click Start> Program s> Rational

      Software> Rational ClearCase> Adm inistration > ClearQuest Integration Query.

      Alternatively, you can start the w izard by entering cqquery at the com m and prom pt.

      Click Help for instructions on com pleting each page of the w izard.

                                                              1 4

In te g r a tin g  C h a n g e s

      In a parallel developm ent environm ent, the opposite of branching is m erging. In the
      sim plest scenario, m erging incorporates changes on a subbranch into the m ain branch.
      H ow ever, you can m erge w ork from  any branch into any other branch. This chapter
      describes techniques and scenarios for m erging versions of elem ents and branches.
      ClearCase includes autom ated m erge facilities for handling alm ost any scenario.

H o w  M erg in g  W o rk s

      A  m erge com bines the contents of tw o or m ore files or directories into a single new
      file/directory. The ClearCase m erge algorithm  uses the follow ing files during a m erge
      (see Figure44):
      n Contributors, w hich are typically one version from  each branch you are m erging.
         (You can m erge up to 15 contributors.) You specify w hich versions are
         contributors.
      n The base contributor, w hich is typically the closest com m on ancestor of the
         contributors. (For selective m erges, subtractive m erges, and m erges in an
         environm ent w ith com plex branch structures, the base contributor m ay not be the
         closest com m on ancestor.) ClearCase determ ines w hich contributor is the base
         contributor.
      n The target contributor, w hich is typically the latest version on the branch that w ill
         contain the results of the m erge. You determ ine w hich contributor is the target
         contributor.
      n The m erge output file, w hich contains the results of the m erge and is usually
         checked in as a successor to the target contributor. By default, the m erge output file
         is the checked-out version of the target contributor, but you can choose a different
         file to contain the m erge output.

Figure 44 Versions Involved in a Typical M erge

To m erge files and directories, ClearCase takes the follow ing steps:

1 It identifies the base contributor.

2 It com pares each contributor against the base contributor. (See Figure45.)

3 For any line that is unchanged betw een the base contributor and any other

   contributor, it copies the line to the m erge output file.

4 For any line that has changed betw een the base contributor and one other

   contributor, it accepts the change in the contributor; depending on how  you

   started the m erge operation, ClearCase m ay copy the change to the m erge output

   file. H ow ever, you can disable the autom ated m erge capability for any given

   m erge operation. If you disable this capability, you m ust approve each change to

   the m erge output file.

      5 For any line that has changed betw een the base contributor and m ore than one
         other contributor, ClearCase requires that you resolve the conflicting difference.

      Figure 45 ClearCase M erge Algorithm

      To m erge versions, you can use the GU I tools, described briefly in the next section, or
      the com m and-line interface, described in U sing the Com m and Line to M erge Elem ents on
      page200.

U sing the G U I to M erge E lem ents

      ClearCase provides three graphical tools to help you m erge elem ents:
      n M erge M anager
      n Diff M erge
      n Version Tree Brow ser

      The M erge M anager m anages the process of m erging one or m ore ClearCase elem ents.
      It autom ates the processes of gathering inform ation for a m erge, starting a m erge, and
      tracking a m erge. It can also save and retrieve the state of a m erge for a set of elem ents.

      You can use the M erge M anager to m erge from  m any directions:
      n From  a branch to the m ain branch
      n From  the m ain branch to another branch
      n From  one branch to another branch

      UN IX: To start the M erge M anager, type clearm rgm an at a com m and prom pt.

      W indow s: You can start the M erge M anager in several w ays:
      n Click Start> Program s > Rational Software> Rational ClearCase> Merge Manager.
      n In ClearCase Explorer, click Base ClearCase, and then click Merge Manager.

200 Managing Software Projects

               The Diff M erge utility show s the differences betw een tw o or m ore versions of file or
               directory elem ents. U se this tool to com pare up to 16 versions at a tim e, navigate
               through versions, m erge versions, and resolve differences betw een versions.
               UN IX: To start the D iff M erge utility, type xcleardiff or use the cleartool m erge
               ˘graphical com m and at a com m and prom pt.
               W indow s: You can start Diff M erge in several w ays:
               n O n the shortcut m enu in W indow s Explorer, click Com pare.
               n In the M erge M anager, click Com pare.
               The Version Tree Brow ser displays the version tree for an elem ent. The version tree is
               useful w hen m erging to do the follow ing:
               n Locate versions or branches that have contributed to or resulted from  a m erge
               n Start a m erge by clicking on the appropriate sym bol
               The m erge can be recorded w ith a m erge arrow, w hich is im plem ented as a hyperlink
               of type M erge.
               UN IX: To start the Version Tree Brow ser, use one of these m ethods:
               n A t a com m and prom pt, type cleartool lsvtree ˘graphical
               n In the ClearCase File Brow ser, click an elem ent and click Versions > Show version
                 tree
               W indow s: You can start the Version Tree Brow ser in several w ays:
               n Click Start> Program s > Rational Software> Rational ClearCase> Version Tree
                 Browser
               n O n the shortcut m enu in W indow s Explorer, click Version Tree.

         U sing the C om m and Line to M erge E lem ents
               Use the follow ing com m ands to perform  m erges from  the com m and line:
               n cleartool m erge
               n cleartool findm erge
               n cleardiff
               For m ore inform ation on these com m ands, see the Com m and Reference.

         C o m m o n  M e rg e  S c e n ario s

               The follow ing sections present a series of m erge scenarios that require w ork on one
               branch of an elem ent to be incorporated into another branch. Each scenario show s the

      version tree of an elem ent that requires a m erge and indicates the appropriate

      com m and to perform  the m erge.

S cenario: S elective M erge from  a S ubbranch

      In this scenario, you w ant to incorporate the changes in version /m ain/r1_fix/4 into new

      developm ent. To perform  the m erge, you specify w hich versions on the r1_fix branch to

      include. See Figure46.

      Figure 46 Selective M erge from  a Subbranch

      In a view  configured w ith the default config spec, enter these com m ands to perform

      the selective m erge:

      % cleartool checkout opt.c

      % cleartool m erge ˘to opt.c ˘insert ˘version /m ain/r1_fix/4

      You can also specify a range of consecutive versions to be m erged. For exam ple, this

      com m and m erges only the changes in versions /main/r1_fix/2 through /main/r1_fix/4:

      % cleartool m erge ˘to opt.c ˘insert ˘version /m ain/r1_fix/2 /m ain/r1_fix/4

      N o m erge arrow  is created for a selective m erge.

S cenario: R em oving the C ontributions of S om e Versions

      A  new  feature, im plem ented in versions 14 through 16 on the m ain branch, w ill not be

      included in the product. You m ust rem ove the changes m ade in those versions. See

      Figure47.

      Figure 47 Rem oving the Contributions of Som e Versions

      Enter these com m ands to perform  this subtractive m erge:

      % cleartool checkout opt.c

      % cleartool m erge ˘to opt.c ˘delete ˘version /m ain/14 /m ain/16

      N o m erge arrow  is created for a subtractive m erge.

S cenario: M erging A ll P roject W ork

      Your team  has been w orking on a branch. N ow, your job is to m erge all the changes into

      the m ain branch.

      The findm erge com m and can handle m ost com m on cases easily. It can accom m odate

      the follow ing schem es for isolating the project́s w ork.

      A ll P roject W ork Is Isolated on a B ranch

      The standard approach to parallel developm ent isolates all project w ork on the sam e

      branch. M ore precisely, all new  versions of source files are created on like-nam ed

      branches of their respective elem ents (that is, on branches that are instances of the sam e

      branch type). This m akes it possible for a single findm erge com m and to locate and

      incorporate all the changes. Suppose the com m on branch is nam ed gopher. You can

      enter these com m ands in a view  configured w ith the default config spec:

      % cd root-of-source-tree

      % cleartool findm erge . ˘fversion .../gopher/LATEST ˘m erge ˘graphical

      The ˘m erge ˘graphical syntax causes the m erge to take place autom atically w henever

      possible, and to start the graphical m erge utility if an elem ent́s m erge requires user

      interaction. If the project has m ade changes in several VO Bs, you can perform  all the

      m erges at once by specifying several pathnam es, or by using the ˘avobs option to

      findm erge.

      A ll P roject W ork Isolated in a View

      Som e projects are organized so that all changes are m ade in a single view  (typically, a

      shared view ). For such projects, use the ˘ftag option to findm erge. Suppose the

      project́s w ork has been done in a view  w hose view -tag is goph_vu. These com m ands

      perform  the m erge:

      % cd root-of-source-tree

      % cleartool findm erge . ˘ftag goph_vu ˘m erge ˘graphical

      Note: W orking in a single shared view  is not recom m ended because doing so can

      degrade system  perform ance.

S cenario: M erging a N ew  R elease of an E ntire S ource Tree

      Your team  has been using an externally supplied source-code product, m aintaining the

      sources in a VO B. The successive versions supplied by the vendor are checked in to the

      m ain branch and labeled VEN D _R1, VEN D _R2, and V EN D _R3. Your team ś fixes

      and enhancem ents are created on subbranch enhance. The view s that your team  w orks

      in are configured to branch from  the V EN D _R3 baseline:

element * CHECKEDOUT
element * .../enhance/LATEST
element * VEND_R3 -mkbranch enhance
element * /main/LATEST -mkbranch enhance

The version trees in Figure48 show  various likely cases:

n A n elem ent that your team  started changing at Release 1 (enhance branch created

   at the version labeled VEN D _R1)
n A n elem ent that your team  started changing at Release 3
n A n elem ent that your team  has never changed

Figure 48 M erging a New  Release of an Entire Source Tree

Release 4 has arrived, and you need to integrate this release w ith your team ś changes.

To prepare for the m erge, add the new  release to the m ain branch and label the versions

VEN D _R4. M erging the source trees involves m erging from  the version labeled

VEN D _R4 to the m ost recent version on the enhance branch; if an elem ent has no
enhance branch, nothing is m erged.

This procedure accom plishes the integration:

1 Load the vendorś Release 4 m edia into a standard directory tree:

  %cd /usr/tm p

  % tar ˘xv

  The directory tree created is m athlib_4.0.

2 A s the VO B ow ner, run clearexport_ffile, to create a datafile containing

  descriptions of the new  versions.

  % cd ./m athlib_4.0

  % clearexport_ffile

   . (lots of output)

   .

3 In a view  configured w ith the default config spec, start clearim port on the file

  clearexport_ffile created. This creates Release 4 versions on the m ain branches of

  elem ents (and creates new  elem ents as needed).

  % cleartool setview  m ainline

  % cd /vobs/proj/m athlib

  % clearim port /usr/tm p/m athlib_4.0/cvt_data

4 Label the new  versions:

  % cleartool m klbtype ˘c "Release 4 of M athLib sources" VEN D _R4

  Created label type "VEND_R4".

  % cleartool m klabel ˘recurse VEN D _R4 /vobs/proj/m athlib

   . (lots of output)

   .

5 Set to a view  that is configured w ith your team ś config spec and selects the

  versions on the enhance branch:

  % cleartool setview  enh_vu

6 M erge from  the V EN D _R4 configuration to your view :

  % cleartool findm erge -nback /vobs/proj/m athlib ˘fver VEN D _R4 ˘m erge

  ˘graphical

  The ˘m erge ˘graphical syntax instructs findm erge to m erge autom atically if

  possible, but if not, start the graphical m erge tool.

7 Verify the m erges, and check in the m odified elem ents.

      You have now  established Release 4 as the new  baseline. Developers on your team  can

      update their view  configurations as follow s:

      Elem ents that have been active continue to evolve on their enhance branches. W hen

      elem ents are revised for the first tim e, their enhance branches are created at the

      V EN D _R4 version.

S cenario: M erging D irectory Versions

      O ne of the m ost pow erful features of ClearCase is versioning of directories. Each

      version of a directory elem ent catalogs a set of file elem ents, directory elem ents, and

      VO B sym bolic links (U N IX). In a developm ent project, directories change as often as

      files do. M erging the changes to another branch is as easy m erging files.

      Take a closer look at the source tree scenario from  the previous section. Suppose you

      find that the vendor has m ade several changes in directory /vobs/proj/m athlib/src:

      n File elem ents M akefile, getcw d.c, and fork3.c have been revised.

      n File elem ents readln.c and get.c have been deleted.

      n A  new  file elem ent, new paths.c, has been created.

      W hen you use findm erge to m erge the changes m ade in the V EN D _R4 sources to the

      enhance branch, the changes to both the files and the directory are handled

      autom atically. The follow ing findm erge excerpt show s the directory m erge activity:

     element * CHECKEDOUT

     element * .../enhance/LATEST

     element * VEND_R4 ˘mkbranch enhance

     element * /main/LATEST ˘mkbranch enhance
                                              (change from VEND_R3 to VEND_R4)

 ********************************

 <<< directory 1: /vobs/proj/mathlib/src@@/main/3

 >>> directory 2: .@@/main/enhance/1

 >>> directory 3: .

 ********************************

 -------[ removed directory 1 ]-------|----------[ directory 2]------------

 get.c 19-Dec-1991 drp |-

 *** Automatic: Applying REMOVE from directory 2

 -----------[ directory 1 ]-----------|--------[ added directory 2]---------

  -| newpaths.c  08-Mar.21:49 drp

 *** Automatic: Applying ADDITION from directory 2

 -------[ removed directory 1 ]-------|-----------[ directory 2]------------

 readln.c  19-Dec-1991 drp              |-

 *** Automatic: Applying REMOVE from directory 2

 Recorded merge of ".".

      If you have changes to m erge from  both files and directories, it m ay be a good idea to
      run findm erge tw ice: first to m erge directories, and again to m erge files. U sing the
      ˘print option to a findm erge com m and does not report everything that is m erged,
      because findm erge does not see new  files or subdirectories in the m erge-from  version
      of a directory until after the directories are m erged. To report every m erge that takes
      place, use findm erge to m erge the directories only, and then use findm erge ˘print to
      get inform ation about the file m erges needed. A fterw ard, you can cancel the directory
      m erges by using the uncheckout com m and on the directories.

U s in g  Y o u r O w n  M e rg e  To o ls

      You can create a m erged version of an elem ent m anually or w ith any available analysis
      and editing tools. Check out the target version, revise it, and check it in. Im m ediately
      before (or after) the checkin, record your activity by using the m erge com m and w ith
      the ˘ndata (no data) option:
      % cleartool checkout nextw hat.c
      Checkout comments for "nextwhat.c":
      m erge enhance branch
      .
      Checked out "nextwhat.c" from version "/main/1".

      % <invoke your own tools to merge data into checked-out version>

      % cleartool m erge ˘to nextw hat.c ˘ndata ˘version .../enhance/LATEST
      Recorded merge of "nextwhat.c".
      This form  of the m erge com m and does not change any file system  data; it m erely
      attaches a m erge arrow  (a hyperlink of type M erge) to the specified versions. After you
      have m ade this annotation, your m erge is indistinguishable from  one perform ed w ith
      ClearCase tools.

208 Managing Software Projects

                                                              1 5

U s in g  E le m e n t T y p e s

to  C u s to m iz e  F ile

E le m e n t P r o c e s s in g

      M ost projects involve m any different file types. For exam ple, in a typical softw are
      release, developers m ay w ork on C-language source files, C-language header files,
      docum ent files in binary form at, and library files.
      Every file that is stored in a ClearCase VO B is associated w ith an elem ent type. Rational
      ClearCase provides predefined elem ent types for various kinds of file types, and every
      elem ent type has an associated type m anager, w hich handles the operations perform ed
      on versions of the elem ent.
      For som e file types in your project, you m ay w ant to create your ow n elem ent types so
      that you can custom ize the handling of the files. You can also create your ow n type
      m anagers.
      This chapter describes how  ClearCase uses elem ent types and type m anagers to
      classify and m anage files. It also describes how  you can custom ize file classification
      and m anagem ent.

F ile T yp e s  in  a Ty p ica l P ro jec t

      Table5 lists the files used in a typical developm ent project.
      Table 5 Files Used in a Typical Project (Part 1 of 2)
       Type of File Identifying Characteristic
       Source Files
       C-language source file .c file nam e extension
       C-language header file .h file nam e extension
       Fram eM aker binary file .doc or .m if file nam e extension, first line of
                                       file begins w ith <Maker
       UN IX: m anual page source file .1 ˘ .9 file nam e extension
       D erived Files

210 Managing Software Projects

H o w  C le a rC a s e  A s s ig n s  E le m e n t T y p e s

      In various contexts, ClearCase determ ines one or m ore file types for an existing file

      system  object, or for a nam e to be used for a new  object. W hen you create a new

      elem ent and do not specify an elem ent type, ClearCase determ ines the file type for the

      elem ent.

      The file-typing routines use predefined and user-defined m agic files, as described in the

      cc.m agic reference page. A  m agic file can use m any different techniques to determ ine

      a file type, including file nam e pattern-m atching, stat(2) data, and standard U N IX

      m agic num bers.

      For exam ple, the follow ing m agic files specify several file types for each kind of file

      listed in Table5.

E le m e n t Ty p e s a n d  Ty p e  M a n a g e rs

      ClearCase can handle different classes of files differently because it uses elem ent types

      to categorize elem ents. Each file elem ent in a VO B m ust have an elem ent type. A n

      elem ent gets its type w hen it is created; you can change an elem ent́s type

      subsequently, w ith the chtype com m and. (A n elem ent is an instance of its elem ent type,

      in the sam e w ay that an attribute is an instance of an attribute type and a version label

      is an instance of a label type.)

       U N IX: ar(1) archive (library) .a file nam e extension

       W indow s: library, shared library .lib, .dll file nam e extension

       com piled executable U N IX: <varies with system architecture>

                                       W indow s: .exe file nam e extension

Sam ple UNIX M agic File

      (1)

      (2)

      (3)

      (4)

      (5)

      (6)

            c_src src_file text_file file:      -name "*.c" ;

            hdr_file text_file file:            -name "*.h" ;

            frm_doc binary_delta_file doc file: -magic 0, "<MakerFile" ;

            manpage src_file text_file file:    -name "*.[1-9]" ;

            archive derived_file file:          -magic 32, "archive" ;

            sunexec derived_file file:          -magic 40, "SunBin" ;

      Table 5 Files Used in a Typical Project (Part 2 of 2)

       Type of File Identifying Characteristic

Each elem ent type has an associated type m anager, a suite of program s that handle the
storage and retrieval of versions from  storage pools. (See the type_m anager reference
page for inform ation on how  type m anagers w ork.) Thus, the w ay in w hich a file
elem ent́s data is handled depends on its elem ent type.

Note: Each directory elem ent also has an elem ent type. But directory elem ents do not
use type m anagers; the contents of a directory version are stored in the VO B database
itself, not in storage pools.

W hen you create an elem ent w ithout specifying the elem ent type, ClearCase assigns
an elem ent type as follow s:

1 ClearCase reads one or m ore m agic files to find the file types for the nam e of the
   elem ent.

2 ClearCase retrieves the list of file types associated w ith the first rule in the m agic
   file that m atches the nam e.

3 ClearCase com pares this list w ith the set of elem ent types defined for the VO B that
   stores the elem ent, and creates the elem ent by using the first elem ent type in the
   list that m atches an elem ent type in the VOB.

For exam ple, a new  elem ent nam ed m onet_adm .1 is assigned an elem ent type as
follow s:

1 A developer creates an elem ent:
   % cleartool m kelem  m onet_adm .1

2 Because the developer did not specify an elem ent type (˘eltype option), m kelem
   uses one or m ore m agic files to determ ine the file types of the specified nam e.

   Note: ClearCase supports a search path facility, using the environm ent variable
   MAGIC_PATH. See the cc.m agic reference page for details.

   Suppose that the m agic file show n in Sample U N IX M agic File on page210 is the
   first (or only) one to be used. In this case, rule (4) is the first to m atch the nam e
   m onet_adm .1, yielding this list of file types:
   manpage src_file text_file file

3 This list is com pared w ith the set of elem ent types defined for the new  elem ent́s
   VO B. Suppose that text_file is the first file type that nam es an existing elem ent
   type; in this case, m onet_adm .1 is created as an elem ent of type text_file.

4 Data storage and retrieval for versions of elem ent m onet_adm .1 are handled by
   the type m anager associated w ith the text_file elem ent type; its nam e is
   text_file_delta:

212 Managing Software Projects

         % cleartool describe eltype:text_file

         element type "text_file"

         ...

           type manager: text_file_delta

           supertype: file

           meta-type of element: file element

      File-typing m echanism s are defined on a per-user or per-site basis; elem ent types are

      defined on a per-VOB basis. (To ensure that elem ent types are consistent across VO Bs,

      the ClearCase adm inistrator can use global types.) In this case, a new  elem ent,

      m onet_adm .1, is created as a text_file elem ent; in a VOB w ith a different set of elem ent

      types, the sam e m agic file m ay have created it as a src_file elem ent.

O ther A pplications of E lem ent Types

      Elem ent types allow  differential and custom ized handling of files beyond the selection

      of type m anagers. Follow ing are som e exam ples.

      U sing E lem ent Types to C onfigure a V iew

      Creating all C-language header files as elem ents of type hdr_file allow s flexibility in

      configuring view s. Suppose that one developer has reorganized the project header

      files, w orking on a branch nam ed header_reorg to avoid disrupting the team ś w ork.

      To com pile w ith the new  header files, another developer can use a view  reconfigured

      w ith one additional rule:

      element * CHECKEDOUT

      element -eltype hdr_file * /main/header_reorg/LATEST

      element * /main/LATEST

      P rocessing Files by E lem ent Type

      Suppose that a coding-standards program  nam ed check_var_nam es is to be executed

      on each C-language source file. If all such files have elem ent type c_src, a single

      cleartool com m and runs the program :

      UN IX:

      % cleartool find ˘avobs ˘visible ˘elem ent ’eltype(c_src)’ \

            ˘exec ’check_var_nam es $CLEA RCA SE_PN ’

      W indow s:

      cleartool> find ˘avobs ˘visible ˘elem ent ’eltype(c_src)’ ^

            ˘exec ’check_var_nam es % CLEARCA SE_PN % ’

P re d e fin ed  a n d  U s er-D e fin e d  E le m en t T yp e s

      Som e of the elem ent types described in this chapter (for exam ple, text_file) are
      predefined. O thers (for exam ple, c_src and hdr_file) are not; the previous exam ples
      w ork only if user-defined elem ent types w ith these nam es are created w ith the
      m keltype com m and.

      W hen a new  VO B is created, it contains a full set of the predefined elem ent types. Each
      is associated w ith one of the type m anagers provided w ith ClearCase. The m keltype
      reference page describes the predefined elem ent types and their type m anagers.

      W hen you create a new  elem ent type w ith m keltype, you m ust specify an existing
      elem ent type as its supertype. By default, the new  elem ent type uses the sam e type
      m anager as its supertype; in this case, the only distinction betw een the new  and old
      types is for the purposes described in O ther Applications of Element Types on page212.
      For differential data handling, use the ˘m anager option to create an elem ent type that
      uses a different type m anager from  its supertype.

P re d e fin ed  a n d  U s er-D e fin e d  Ty p e  M an a g e rs

      ClearCase provides predefined type m anagers. The type m anagers are described in the
      type_m anager reference page. Each type m anager is im plem ented as a suite of
      program s in a subdirectory of ccase-hom e-dir/lib/mgrs; the nam e of the subdirectory is the
      nam e of the type m anager.

      The m keltype ˘m anager com m and creates an elem ent type that uses an existing type
      m anager. You can further custom ize ClearCase by creating new  type m anagers and
      creating new  elem ent types that use them . A rchitecturally, type m anagers are m utually
      independent, but new  type m anagers can use sym bolic links to inherit som e of the
      functions of existing ones.

U N IX ˙ C reating a N ew  Type M anager

      The rem ainder of this chapter describes how  to create a type m anger on U N IX. You can
      create any num ber of new  type m anagers for use throughout the local netw ork. Use
      these guidelines:

      1 Choose a nam e for the new  type m anageṙ ideally one that show s its relationship
         to the data form at (for exam ple, bitm ap_m gr). Create a subdirectory of
         ccase-home-dir/lib/mgrs w ith this nam e.

         Note: N am es of user-defined type m anagers m ust not begin w ith underscore.

214 Managing Software Projects

      2 Create sym bolic links to m ake the new  type m anager inherit som e of its m ethods

         (file-m anipulation operations) from  an existing type m anager.

      3 Create your ow n program  for the m ethods that you w ant to custom ize. See

         U N IX˙ W riting a Type M anager Program .

      4 O n each other ClearCase or ClearCaseLT client host in the netw ork, either m ake a

         copy of the new  type m anager directory, or create a sym bolic link to it. The

         standard storage, perform ance, and reliability trade-offs apply.

      5 If your com pany uses ClearCase M ultiSite, repeat Step 4 at every site.

      Note: A n elem ent type belongs to a VO B, and thus is available on every host that

      m ounts its VO B. But a type m anager is host-specific; it is som e host́s

      ccase-hom e-dir/lib/mgrs/m anager-nam e directory.

      See the type_m anager reference page and the file ccase-home-dir/lib/m grs/mgr_info.h for

      additional inform ation on type m anagers.

U N IX ˙ W riting a Type M anager P rogram

      W hen invoking a type m anager m ethod, cleartool passes to it all the argum ents needed

      to perform  the operation, in A SCII form at. For exam ple, m any m ethods accept a

      new_container_nam e argum ent, specifying the pathnam e of a data container to w hich

      data is to be w ritten.

      In m any cases, one or m ore of the param eters can be ignored. For exam ple, the

      create_version m ethod is passed pred_container_nam e, the pathnam e of the

      predecessor versionś data container. If the type m anager im plem ents increm ental

      differences, this is required inform ation; otherw ise, the predecessorś data container is

      of no interest.

      A rgum ents are often object identifiers (O ID s). You need not know  anything about how

      O IDs are generated; consider each O ID  to be a unique nam e for an elem ent, branch, or

      version. In general, only type m anagers that store m ultiple versions in the sam e data

      container need be concerned w ith O ID s.

      For m ore inform ation on argum ent processing, see files

      ccase-hom e-dir/lib/mgrs/mgr_info.h (for C language program s) and

      ccase-hom e-dir/lib/mgrs/mgr_info.sh (for Bourne shell scripts).

      E xit S tatus of a M ethod

      A  user-defined type m anager m ethod m ust return an exit status to cleartool, indicating

      how  the com m and is to be com pleted. The sym bolic constants in

      ccase-hom e-dir/lib/mgrs/mgr_info.sh specify all valid exit statuses. For exam ple, an

      invocation of create_version m ay create a new  data container, and return the exit status

      MGR_STORE_KEEP_JUST_NEW ; if creation of the new  data container fails, it returns
      the exit status MGR_STORE_KEEP_JUST_OLD.

Ty p e  M a n a g e r fo r M a n u a l P a g e  S o u rc e  F ile s

      O ne kind of file listed in Table5 is a m anual page source file, a file coded in nroff(1)
      form at. A  type m anager for this kind of file m ay have these characteristics:
      n It stores all versions in com pressed form  in separate data containers, like the
         z_w hole_copy type m anager.
      n It im plem ents version-com parison (com pare m ethod) by running diff on
         form atted m anual pages instead of the source versions.

      The basic strategy is to use m ost of the z_w hole_copy type m anagerś m ethods. The
      com pare m ethod uses nroff(1) to form at the versions before displaying their
      differences.

C reating the Type M anager D irectory

      The nam e m p_m gr (m anual page m anager) is appropriate for this type m anager. The
      first step is to create a subdirectory w ith this nam e in the ccase-hom e-dir/lib/mgrs
      directory. For exam ple:
      # m kdir /usr/rational/lib/m grs/m p_m gr

Inheriting M ethods from  A nother Type M anager

      M ost of the m p_m gr m ethods are inherited from  the z_w hole_copy type m anager,
      through sym bolic links. You can enter the follow ing com m ands as the root user in a
      Bourne shell:

      # M P=$CLEA RCA SEH O M E/lib/m grs/m p_m gr
      # for FILE in create_elem ent create_version construct_version \
            create_branch delete_branches_versions \
            m erge xm erge xcom pare get_cont_info
      > do
      > ln ˘s ../z_w hole_copy/$FILE $M P/$FILE
      > done
      #
      Any m ethods that the new  type m anager does not support can be om itted from  this
      list. The lack of a sym bolic link causes ClearCase to generate an Unknown Manager
      Request error.

      The follow ing sections describe tw o of these inherited m ethods, create_version and
      construct_version, w hich can serve as m odels for user-defined m ethods. Both are

216 Managing Software Projects

      actually im plem ented as scripts in the sam e file,

      ccase-home-dir/lib/mgrs/z_whole_copy/Zmgr.

      The create_version M ethod

      The create_version m ethod is invoked w hen a checkin com m and is entered. The

      create_version m ethod of the z_w hole_copy type m anager does the follow ing:

      1 Com presses the data in the checked-out version

      2 Stores the com pressed data in a data container located in a source storage pool

      3 Returns an exit status to the calling process, indicating w hat to do w ith the new

         data container

      The file ccase-home-dir/lib/mgrs/mgr_info.h lists the argum ents passed to the m ethod from

      the calling program  (usually cleartool or xclearcase):

      /*********************************************************************

      *******

       * create_version

       * Store the data for a new version.

       * Store the version’s data in the supplied new container, combining it

       * with the predecessor’s data if desired (e.g for incremental deltas).

       *

       * Command line:

       *  create_version create_time new_branch_oid new_ver_oid new_ver_num

       *                new_container_pname pred_branch_oid pred_ver_oid

       *                pred_ver_num pred_container_pname data_pname

      The only argum ents that require special attention are new_container_pname (fifth

      argum ent), w hich specifies the pathnam e of the new  data container, and data_pname

      (tenth argum ent), w hich specifies the pathnam e of the checked-out file.

      The file ccase-hom e-dir/lib/mgrs/mgr_info.sh lists the appropriate exit statuses and

      provides a sym bolic nam e for the create_version m ethod:

      # Any unexpected value is treated as failure

      MGR_FAILED=1

      # Return Values for store operations

      MGR_STORE_KEEP_NEITHER=101

      MGR_STORE_KEEP_JUST_OLD=102

      MGR_STORE_KEEP_JUST_NEW=103

      MGR_STORE_KEEP_BOTH=104

       .

       .

      MGR_OP_CREATE_VERSION="create_version"

      The exam ple here is the code that im plem ents the create_version m ethod.

2 Com pares the form atted versions, using cleardiff or xcleardiff

The file ccase-home-dir/lib/mgrs/mgr_info.h lists the argum ents passed to the m ethod from
cleartool or xclearcase.

/*********************************************************************

*******

 * compare

 * Compare the data for two or more versions.

 * For more information, see man page for cleartool diff.

 *

 * Command line:

 *  compare [-tiny | -window] [-serial | -diff | -parallel] [-columns
n]

 *          [pass-through-options] pname pname ...

This listing show s that a user-supplied im plem entation of the com pare m ethod m ust
accept all the com m and-line options that the ClearCase diff com m and supports. The
strategy here is to pass the options to cleardiff, w ithout attem pting to interpret them .

After all options are processed, the rem aining argum ents specify the files to be
com pared.

The file ccase-hom e-dir/lib/mgrs/mgr_info.sh lists the appropriate exit statuses and
provides a sym bolic nam e for the com pare m ethod.

# Return Values for COMPARE/MERGE Operations

MGR_COMPARE_NODIFFS=0

MGR_COMPARE_DIFF_OR_ERROR=1

 .

 .

MGR_OP_COMPARE="compare"

The Bourne shell script listed in Script for compare M ethod im plem ents the com pare
m ethod. (You can m odify this script to im plem ent the xcom pare m ethod as a slight
variant of com pare.)

      Testing the Type M anager

      You can test a new  type m anager only by using it on som e ClearCase host. This process
      need not be obtrusive. Because the type m anager has a new  nam e, no existing elem ent
      type˙ and therefore, no existing elem enṫ uses it autom atically. To place the type
      m anager in service, create a new  elem ent type, create som e test elem ents of that type,
      and run som e tests.

      The follow ing testing sequence continues the m p_m gr exam ple.

Script for com pare M ethod

      #!/bin/sh -e
      MGRDIR=${CLEARCASEHOME:-/usr/rational}/lib/mgrs

      #### read file that defines methods and exit statuses
      . $MGR_DIR/mgr_info.sh

      #### process all options: pass them through to cleardiff
      OPTS=""
      while (expr $1 : ’\-’ > /dev/null) ; do
          OPTS="$OPTS $1"
          if [ "$1" = "$MGR_FLAG_COLUMNS" ] ; then
              shift 1
              OPTS="$OPTS $1"
          fi
          shift 1
      done
      #### all remaining arguments ($*) are files to be compared
      #### first, format each file with NROFF
      COUNT=1
      TMP=/usr/tmp/compare.$$
      for X in $* ; do
          nroff -man $X | col | ul -Tcrt > $TMP.$COUNT
          COUNT=`expr $COUNT + 1`
      done

      #### then, compare the files with cleardiff
      cleardiff -quiet $OPTS $TMP.*

      #### cleanup and return appropriate exit status
      if [ $? -eq MGR_COMPARE_NODIFFS ] ; then
          rm -f $TMP.*
          exit MGR_COMPARE_NODIFFS
      else
          rm -f $TMP.*
          exit MGR_COMPARE_DIFF_OR_ERROR
      fi

Creating a Test Elem ent Type. To m ake sure that an untested type m anager is not used
accidentally, associate it w ith a new  elem ent type, m anpage_test, of w hich you are the
only user.

% cleartool m keltype ˘nc ˘supertype com pressed_file \

      ˘m anager m p_m gr m anpage_test

% cleartool lock ˘nusers $USER eltype:m anpage_test

Creating and Using a Test Elem ent. These com m ands create a test elem ent that uses
the new  type m anager, and tests the various data-m anipulation m ethods:

% cd directory-in-test-VOB

% cleartool checkout ˘nc . (tests create_element method)

% cleartool m kelem  ˘eltype m anpage_test ˘nc ˘nco test.1

% cleartool checkout ˘nc test.1 (tests construct_version
method)

% vi test.1 (edit checked-out version)

% cleartool checkin ˘c "first" test.1 (tests create_ version method)

% cleartool checkout ˘nc test.1 (tests construct_ version
method)

% vi test.1 (edit checked-out version)

% cleartool checkin ˘c "second" test.1 (tests create_ version method)

% cleartool diff test.1@@/m ain/1 test.1@@/m ain/2 (tests compare method)

Installing and U sing the Type M anager

After a type m anager has been fully tested, you can m ake it available to all users w ith
the follow ing procedure.

1 Install the type m anager.

  A  VO B is a netw orkw ide resource; it can be m ounted on any ClearCase host. But a

  type m anager is a host resource: a separate copy m ust be installed on each host

  w here ClearCase client program s run. If the copy is not installed, elem ents of the

  new  type cannot be used. (It need not be installed on hosts that serve only as

  repositories for VO Bs and/or view s.)

  If the VO B is replicated, you m ust install the type m anager at all sites. Custom  type

  m anagers are not replicated.

  To install the type m anager on a particular host, create a subdirectory in

  ccase-home-dir/lib/mgrs, and populate it w ith the program s that im plem ent the

  m ethods. You can create sym bolic links across the netw ork to a m aster copy on a

  server host.

2 Create elem ent types.

  Create one or m ore elem ent types that use the type m anager, just as you did in

  Testing the Type M anager (do not include ^test̃  in the nam e of the elem ent type).

  For exam ple, you can nam e the elem ent type m anpage or nroff_src.

      3 Convert existing elem ents.

         You w ill probably w ant to have at least a few  existing elem ents use the new  type
         m anager. The chtype com m and changes an elem ent́s type:
         % cleartool chtype ˘force m anpage pathnam e ...

         Perm ission to change an elem ent́s type is restricted to the elem ent́s ow ner, the
         VO B ow ner, and the root user.

      4 Revise m agic files.

         If you w ant the new  elem ent types to be used autom atically for certain new ly
         created elem ents, create (or update) a local.m agic file in each host́s
         ccase-hom e-dir/config/magic directory:
         manpage src_file text_file file: -name "*.[1-9]" ;

      5 Inform  the project team  (and other team s, if appropriate).

         A dvertise the new  elem ent types to all team  m em bers, describing the features and
         benefits of the new  type m anager. Be sure to provide directions on how  to gain
         access to the new  functionality autom atically (through file nam es that m atch
         m agic-file rules) and explicitly (w ith m kelem  ˘eltype).

Ic o n  U se  b y  G U I B ro w s e rs

      An xclearcase brow ser can display file system  objects either by nam e or graphically. In
      the latter case, xclearcase selects an icon for each file system  object as follow s:

      1 The object́s nam e or its contents determ ines a list of file types, as described in H ow
         ClearCase Assigns Elem ent Types on page210.

      2 O ne by one, the file types are com pared to the rules in predefined and
         user-defined icon files, as described in the cc.icon reference page. For exam ple, the
         file type c_source m atches this icon file rule:
         c_source : -icon c ;

         W hen a m atch is found, the search ends. The token that follow s ˘icon nam es the
         file that contains the icon to be displayed.

      3 xclearcase searches for the file, w hich m ust be in bitm ap(1) form at, in directory
         $HOME/.bitmaps, or ccase-hom e-dir/config/ui/bitmaps, or the directories specified by
         the environm ent variable BITMAP_PATH.

      4 If a valid bitm ap file is found, xclearcase displays it; otherw ise, the search for an
         icon continues w ith the next file type.

                     Chapter 15 - Using Element Types to Customize File Element Processing 223

    The nam e of an icon file m ust include a num eric extension, w hich need not be specified

    in the icon file rule. The extension specifies how  m uch screen space xclearcase m ust

    allocate for the icon. Each bitm ap supplied w ith ClearCase is stored in a file w ith a .40

    suffix (for exam ple, lib.40), indicating a 40x40 icon.

    This procedure causes xclearcase to display m anual page source files w ith a

    custom ized icon. A ll m anual pages have file type m anpage.

    1 A dd a rule to your personal m agic file (in directory $HOM E/.m agic) that includes

      m anpage am ong the file types assigned to all m anual page source files:

      manpage src_file text_file file:  -name "*.[1-9]" ;

    2 A dd a rule to your personal icon file (in directory $HOME/.icon) that m aps

      m anpage to a user-defined bitm ap file:

      manpage : -icon manual_page_icon ;

    3 Create a m anpage icon in your personal bitm aps directory ($HOME/.bitmaps) by

      revising one of the standard icon bitm aps w ith the standard X bitm ap utility:

      % m kdir $H O M E/.bitm aps

      % cd $H O M E/.bitm aps

      % cp $RATIO N ALH O M E/config/ui/bitm aps/c.40 m anual_page_icon.40

      % bitm ap m anual_page_icon.40

    4 Test your w ork by having an xclearcase brow ser display a m anual page source file

      (Figure49).

    Figure 49 User-Defined Icon Display

                                 checkin.1 clearmake.1

lookup of file name
in magic file yields
manpage file type

     lookup of manpage in icon

      file yields customized

      manpage_icon bitmap

224 Managing Software Projects

                                                              1 6
U s in g  C le a r C a s e

T h r o u g h o u t th e

D e v e lo p m e n t C y c le

      The previous chapters describe various aspects of m anaging a project w ith Rational

      ClearCase. This chapter presents one w ay in w hich you can use ClearCase to organize

      the w ork throughout a developm ent project. D uring this cycle, developers create a new

      release and m aintain the previous release.

      This chapter describes concepts and m ethods to address typical organizational needs.

      There are m any other approaches that ClearCase supports. Instead of using

      com m and-line tools that are described here, consider using G U I tools such as the

      M erge M anager to accom plish sim ilar goals.

P ro je c t O v e rv ie w

      Release 2.0 developm ent of the m onet project includes the follow ing kinds of w ork:

      n Patches. Several high-priority bug fixes to Release 1.0 are needed.

      n M inor enhancem ents. Som e com m ands need new  options; som e option nam es

         need to be shortened (˘recursive becom es ˘r); som e algorithm s need perform ance

         w ork.

      n M ajor new  features. A  graphical user interface is required, as are m any new

         com m ands and internationalization support.

      These three developm ent efforts can proceed largely in parallel (Figure50), but critical

      dependencies and m ilestones m ust be considered:

      n Several Release 1.0 patch releases w ill ship before Release 2.0 is com plete.

      n N ew  features take longer to com plete than m inor enhancem ents.

      n Som e new  features depend on the m inor enhancem ents.

Figure 50 Project Plan for Release 2.0 Developm ent

The plan uses a baseline-plus-changes approach. Periodically, developers stop w riting
new  code, and spend som e tim e integrating their w ork, building, and testing. The
result is a baseline: a stable, w orking version of the application. ClearCase m akes it easy
to integrate product enhancem ents increm entally and frequently. The m ore frequent
the baselines, the easier the tasks of m erging w ork and testing the results.

A fter a baseline is produced, active developm ent resum es; any new  efforts begin w ith
the set of source versions that w ent into the baseline build.

You define a baseline by assigning the sam e version label (for exam ple, R2_BL1 for
Release 2.0, Baseline 1) to all the versions that go into, or are produced by, the baseline
build.

The project team  is divided into three sm aller team s, each w orking on a different
developm ent effort: the M AJ team  (new  features), the M IN  team  (m inor
enhancem ents), and the FIX team  (Release 1.0 bug fixes and patches).

Note: Som e developers m ay belong to m ultiple team s. These developers w ork in
m ultiple view s, each configured for the respective team ś tasks.

Product Note: In the exam ples that follow, argum ents that show  m ulticom ponent
VO B-tags, such as /vobs/monet, do not apply to Rational ClearCase LT on U N IX, w hich
recognizes only single-com ponent VO B-tags, such as /monet.

The developm ent area for the m onet project is show n here. A t the beginning of Release
2.0 developm ent, the m ost recent versions on the m ain branch are labeled R1.0.

Chapter 16 - Using ClearCase Throughout the Development Cycle 227

     D e v elo p m e n t S tra te g y

           This section describes the ClearCase issues to be resolved before developm ent begins.

     P roject M anager and C learC ase A dm inistrator

           In m ost developm ent efforts, the project m anager and the system  adm inistrator are
           different people. The user nam e of the project m anager is m eister. The adm inistrator is
           the vobadm  user, w ho creates and ow ns the m onet and libpub VO Bs.

     U se of B ranches

           In general, different kinds of w ork is done on different branches. The Release 1.0 bug
           fixes, for exam ple, are m ade on a separate branch to isolate this w ork from  new
           developm ent. The FIX team  can then create patch releases that do not include any of
           the Release 2.0 enhancem ents or incom patibilities.

           Because the M IN  team  w ill produce the first baseline release on its ow n, the project
           m anager gives the m ain branch to this team . The M A J team  w ill develop new  features
           on a subbranch, and w ill not be ready to integrate for a w hile; the FIX team  w ill fix
           Release 1.0 bugs on another subbranch and can integrate its changes at any tim e.

           Each new  feature can be developed on its ow n subbranch, to better m anage integration
           and testing w ork. For sim plicity, this chapter assum es that w ork for new  features is
           done on a single branch.

           The project m anager has created the first baseline from  versions on the m ain branches
           of their elem ents. But this is not a requirem ent; you can create a release that uses
           versions on any branch, or com bination of branches.

           The evolution of a typical elem ent during Release 2.0 developm ent (Figure51),
           proceeds as follow s:

           1 Start m inor and m ajor enhancem ents, along w ith R1.0 bug fixing (all branches).

           2 Freeze m inor enhancem ents w ork (m ain branch).

           3 M erge bug fixes from  Release 1.0.1 into m inor enhancem ents (m ain).

           /vobs/monet (project top-level directory)

                 src/ (sources)

                 include/ (include files)

                 lib/ (shared libraries)

228 Managing Software Projects

               4 Create Baseline 1 release (m ain).
               5 Freeze m ajor enhancem ents w ork (m ajor).
               6 M erge Baseline 1 changes into m ajor enhancem ents (m ajor).
               7 Freeze m inor enhancem ents w ork (m ain).
               8 M erge additional bugfixes into m inor enhancem ents (m ain).
               9 Freeze m ajor enhancem ents w ork (m ajor).
               10 M erge m ajor enhancem ents w ork w ith m inor enhancem ents w ork (m ain).
               11 Create Baseline 2 release (m ain).
               12 Begin Final testing (m ain).
               13 Release 2.0 is done (m ain).

Chapter 16 - Using ClearCase Throughout the Development Cycle 229

           Figure 51 Developm ent M ilestones: Evolution of a Typical Elem ent

     C reating P roject V iew s

           The M A J team  w orks on a branch nam ed m ajor and uses this config spec:

           (1)
           (2)
           (3)
           (4)

                         element * CHECKEDOUT
                         element * .../major/LATEST
                         element * R1.0 ˘mkbranch major
                         element * /main/LATEST ˘mkbranch major

230 Managing Software Projects

               The M IN  team  w orks on the m ain branch and uses the default config spec:

               The FIX team  w orks on a branch nam ed r1_fix and uses this config spec:

               For the M A J and FIX team s, use of the auto-m ake-branch facility in Rule (3) and Rule (4)
               enforces consistent use of subbranches. It also relieves developers of the task of
               creating branches explicitly and ensures that all branches are created at the version
               labeled R1.0.

         C rea tin g  B ra n c h  Ty p es

               The project m anager creates the m ajor and r1_fix branch types required for the config
               specs in Creating Project Views on page229:

               cleartool m kbrtype ˘c "m onet R2 m ajor enhancem ents" \
               m ajor@/vobs/libpub m ajor@/vobs/m onet
               Created branch type "major".
               Created branch type "major".

               cleartool m kbrtype ˘c "m onet R1 bugfixes" r1_fix@/vobs/libpub
               r1_fix@/vobs/m onet
               Created branch type "r1_fix".
               Created branch type "r1_fix".

               Note: Because each VO B has its ow n set of branch types, the branch types m ust be
               created separately in the m onet VO B and the libpub VO B.

         C rea tin g  S ta n d ard  C o n fig  S p ec s

               To ensure that all developers in a team  configure their view s the sam e w ay, the project
               m anager creates files containing standard config specs:

               n /public/config_specs/MAJ contains the M AJ team ś config spec.

               n /public/config_specs/FIX contains the FIX team ś config spec.

               These config spec files are stored in a standard directory outside a VO B, to ensure that
               all developers get the sam e version.

               (1)
               (2)

                              element * CHECKEDOUT
                              element * .../main/LATEST

               (1)
               (2)
               (3)
               (4)

                             element * CHECKEDOUT
                             element * .../r1_fix/LATEST
                             element * R1.0 ˘mkbranch r1_fix
                             element * /main/LATEST ˘mkbranch r1_fix

Chapter 16 - Using ClearCase Throughout the Development Cycle 231

     C rea tin g , C o n fig u rin g , a n d  R e g iste rin g  V ie w s

           Each developer creates a view  under his or her hom e directory. For exam ple, developer
           arb enters these com m ands:
           % m kdir $H O M E/view _store
           % cleartool m kview  ˘tag arb_m ajor $H O M E/view _store/arb_m ajor.vw s
           Created view.
           Host-local path: phobos:export/home/arb/view_store/arb_major.vws
           Global path:     /net/phobos/export/home/arb/view_store/arb_major.vws
           It has the following rights:
           User : arb : rwx
           Group: user : rwx
           Other: : r-x
           A  new  view  has the default config spec. Thus, developers on the M A J and FIX team s
           m ust reconfigure their view s, using the standard file for their team . arb edits her config
           spec w ith the cleartool edcs com m and, deletes the existing lines, and adds the
           follow ing line:

           /public/config_specs/MAJ
           If the project m anager changes the standard file, arb m ust enter the com m and cleartool
           setcs ˘current to pick up the changes.

     D e v elo p m e n t B e g in s

           To begin the project, a developer sets a properly configured view, checks out one or
           m ore elem ents, and starts w ork. For exam ple, developer david on the M AJ team  enters
           these com m ands:
           % cleartool setview  david_m ajor
           % cd /vobs/m onet/src
           % cleartool checkout ˘nc opt.c prs.c
           Created branch "major" from "opt.c" version "/main/6".
           Checked out "opt.c" from version "/main/major/0".
           Created branch "major" from "prs.c" version "/main/7".
           Checked out "prs.c" from version "/main/major/0".
           The auto-m ake-branch facility causes each elem ent to be checked out on the m ajor
           branch (see Rule 4 in the M A J team ś config spec in Creating Project Views on page229).
           If a developer on the M IN  team  enters this com m and, the elem ents are checked out on
           the m ain branch, w ith no conflict.

           ClearCase is fully com patible w ith standard developm ent tools and practices. Thus,
           developers use the editing, com pilation, and debugging tools they prefer (including
           personal scripts and aliases) w hile w orking in their view s.

232 Managing Software Projects

      Developers check in w ork periodically to m ake their w ork available to other team

      m em bers (that is, those w hose view s select the m ost recent version on the team ś

      branch). This allow s intrateam  integration and testing to proceed throughout the

      developm ent period.

Techniques for Isolating Your W ork

      Individual developers m ay need or prefer to isolate their w ork from  the changes m ade

      by other team  m em bers. To do so, they can use these techniques to configure their

      view s:

      n Tim e rules. W hen som eone checks in an incom patible change, a developer can

         reconfigure the view  to select the versions at a point before those changes w ere

         m ade.

      n Private subbranches. A  developer can create a private subbranch in one or m ore

         elem ents (for exam ple, /main/major/anne_wk). The config spec m ust be changed to

         select versions on the /main/major/anne_wk branch instead of versions on the

         /main/major branch.

      n View ing only their ow n revisions. D evelopers can use a ClearCase query to

         configure a view  that selects only their ow n revisions to the source tree.

C reatin g  B a se lin e 1

      The M IN  team  has im plem ented and tested the first group of m inor enhancem ents,

      and the FIX team  has produced a patch release, w hose versions are labeled R1.0.1. It is

      tim e to com bine these efforts, to produce Baseline 1 of Release 2.0 (Figure52).

      Figure 52 Creating Baseline 1

M erging Tw o B ranches

      The project m anager asks the M IN  developers to m erge the R1.0.1 changes from  the
      r1_fix branch to their ow n branch (m ain). All the changes can be m erged by using the
      findm erge com m and once. For exam ple:
      % cleartool findm erge /vobs/libpub /vobs/m onet/src \
             ˘fversion .../r1_fix/LATEST ˘m erge ˘graphical
        .
        . <lots of output>
        .

Integration and Test

      After the m erges are com plete, the /m ain/LATEST versions of certain elem ents represent
      the efforts of the M IN  and FIX team s. M em bers of the M IN  team  now  com pile and test
      the m onet application to find and fix incom patibilities in the w ork of both team s.

      The developers on the M IN  team  integrate their changes in a single, shared view. The
      project m anager creates the view  storage area in a location that is accessible from  all
      developer hosts:

234 Managing Software Projects

               % um ask 2
               % m kdir /netw ide/public
               % cleartool m kview  ˘tag base1_vu /netw ide/public/base1_vu.vw s
               Created view.
               Host-local path: infinity:/netwide/public/base1_vu.vws
               Global path:     /net/infinity/netwide/public/base1_vu.vws.
               It has the following rights:
               User : meister  : rwx
               Group: mon      : rwx
               Other:          : r-x
               Because all integration w ork takes place on the m ain branch, there is no need to change
               the configuration of the new  view  from  the ClearCase default. M IN  developers set this
               view  (cleartool setview  base1_vu) and coordinate builds and tests of the m onet
               application. Because they are sharing a single view, the developers are careful not to
               overw rite each otherś view -private files. A ny new  versions created to fix
               inconsistencies (and other bugs) go onto the m ain branch.

         Labeling S ources

               The m onet applicationś m inor enhancem ents and bug fixes are now  integrated, and a
               clean build has been perform ed in view  base1_vu. To create the baseline, the project
               m anager assigns the sam e version label, R2_BL1, to the /main/LATEST versions of all
               source elem ents. H e begins by creating an appropriate label type:

               % cleartool m klbtype ˘c "Release, Baseline 1" R2_BL1@/vobs/m onet
               R2_BL1@/vobs/libpub
               Created label type "R2_BL1".
               Created label type "R2_BL1".
               H e then locks the label type, preventing all developers (except him self) from  using it:
               % cleartool lock ˘nusers m eister lbtype:R2_BL1@/vobs/m onet
               lbtype:R2_BL1@/vobs/libpub
               Locked label type "R2_BL1".
               Locked label type "R2_BL1".
               Before applying labels, he verifies that all elem ents are checked in on the m ain branch
               (checkouts on other branches are still perm itted):
               % cleartool lscheckout ˘all /vobs/m onet /vobs/libpub
               N o output from  this com m and indicates that all elem ents for the m onet project are
               checked in. N ow, the project m anager attaches the R2_BL1 label to the currently
               selected version (/main/LATEST) of every elem ent in the tw o VO Bs:
               % cleartool m klabel ˘recurse R2_BL1 /vobs/m onet /vobs/libpub
               Created label "R2_BL1" on "/vobs/monet" version "/main/1".
               Created label "R2_BL1" on "/vobs/monet/src" version "/main/3".
                <many more label messages>

                           Chapter 16 - Using ClearCase Throughout the Development Cycle 235

R em oving the Integration V iew

      The view  registered as base1_vu is no longer needed, so the project m anager rem oves

      it:

      % cleartool rm view  ˘force ˘tag base1_vu

M e rg in g  O n g o in g  D e v e lo p m e n t W o rk

      A fter Baseline 1 is created, the M A J team  m erges the Baseline 1 changes into its w ork

      (Figure53). The team  now  has access to the m inor enhancem ents it needs for further

      developm ent. Team  m em bers also have an early opportunity to determ ine w hether

      any of their changes are incom patible.

      Figure 53 Updating M ajor Enhancem ents Developm ent

      A ccordingly, the project m anager declares a freeze of m ajor enhancem ents

      developm ent. M A J team  m em bers check in all elem ents and verify that the m onet

      application builds and runs, m aking sm all source changes as necessary. W hen all such

      changes have been checked in, the team  has a consistent set of main\major\LATEST

      versions.

      Note: Developers w orking on other m ajor enhancem ents branches can m erge at other

      tim es, using the sam e m erge procedures described here.

P reparing to M erge

      1 The project m anager m akes sure that no elem ent is checked out on the m ajor

         branch:

         % cleartool lscheckout ˘all /vobs/m onet /vobs/libpub

         Note: A ny M A J team  m em bers w ho w ant to continue w ith nonm erge w ork can

         create a subbranch at the ^frozen~ version (or w ork w ith a version that is checked

         out as unreserved).

      2 The project m anager perform s any required directory m erges:

         % cleartool setview  m ajor_vu(use any M AJ team view)

         % cleartool findm erge /vobs/m onet /vobs/libpub ˘type d \

         ˘fversion /m ain/LATEST ˘m erge

         Needs merge /vobs/monet/src [automatic to /main/major/3 from

         /main/LATEST]

           .

           . <lots of output>

           .

         Log has been written to ^findmerge.log.04-Feb-99.09:58:25~.

      3 A fter checking in the files, the project m anager determ ines w hich elem ents need to

         be m erged:

         % cleartool findm erge /vobs/m onet /vobs/libpub ˘fversion /m ain/LATEST

         ˘print

           .

           . <lots of output>

           .

         A ’findmerge’ log has been written to

         "findmerge.log.04-Feb-99.10:01:23"

         This last findm erge log file is in the form  of a shell script: it contains a series of

         cleartool findm erge com m ands, each of w hich perform s the required m erge for

         one elem ent:

% cat findm erge.log.04-Feb-99.10:01:23
cleartool findmerge /vobs/monet/src/opt.c@@/main/major/1 -fver /main/LATEST

˘merge
cleartool findmerge /vobs/monet/src/prs.c@@/main/major/3 -fver /main/LATEST

˘merge

  .

  .

cleartool findmerge /vobs/libpub/src/dcanon.c@@/main/major/3 -fver

/main/LATEST -merge
cleartool findmerge /vobs/libpub/src/getcwd.c@@/main/major/2 -fver

/main/LATEST -merge
cleartool findmerge /vobs/libpub/src/lineseq.c@@/main/major/10 -fver

/main/LATEST -merge

      4 The project m anager locks the m ajor branch, allow ing it to be used only by the

         developers w ho are perform ing the m erges:

         cleartool lock ˘nusers m eister,arb,david,sakai brtype:m ajor@/vobs/m onet \
         brtype:m ajor@/vobs/libpub
         Locked branch type "major".
         Locked branch type "major".

M erging W ork

      Because the M A J team  is not contributing to a baseline soon, it is not necessary to
      m erge w ork (and test the results) in a shared view. M A J developers can continue
      w orking in their ow n view s.

      Periodically, the project m anager sends an excerpt from  the findm erge log to an
      individual developer, w ho executes the com m ands and m onitors the results. (The
      developer can send the resulting log files back to the project m anager, as confirm ation
      of the m erge activity.)

      A m erged version of an elem ent includes changes from  three developm ent efforts:
      Release 1.0 bug fixing, m inor enhancem ents, and new  features (Figure54).

238 Managing Software Projects

      Figure 54 M erging Baseline 1 Changes into the m ajor Branch

      The project m anager verifies that no m ore m erges are needed, by entering a findm erge

      com m and w ith the ˘w hynot option:

      % cleartool findm erge /vobs/m onet /vobs/libpub ˘fversion /m ain/LATEST ˘w hynot

      ˘print

        .

        .

      No merge "/vobs/monet/src" [/main/major/4 already merged from /main/3]

      No merge "/vobs/monet/src/opt.c" [/main/major/2 already merged from

      /main/12]

        .

        .

      The m erge period ends w hen the project m anager rem oves the lock on the m ajor

      branch:

      % cleartool unlock brtype:m ajor@/vobs/m onet brtype:m ajor@/vobs/libpub

      Unlocked branch type "major".

      Unlocked branch type "major".

C re atin g  B a se lin e 2

      The M IN  team  is ready to freeze for Baseline 2, and the M A J team  w ill be soon

      (Figure55). Baseline 2 w ill integrate all three developm ent efforts, thus requiring tw o

      sets of m erges:

      n Bug fix changes from  the m ost recent patch release (versions labeled R1.0.2) m ust

         be m erged to the m ain branch.

      n N ew  features m ust be m erged from  the m ajor branch to the m ain branch. (This is

         the opposite direction from  the m erges described in M erging Ongoing Development

         W ork on page235.)

      Figure 55 Baseline 2

      ClearCase supports m erges from  m ore than tw o directions, so both the bug fixes and

      the new  features can be m erged to the m ain branch at the sam e tim e. In general,

      though, it is easier to verify the results of tw o-w ay m erges.

M erging from  the r1_fix B ranch

      The first set of m erges is alm ost identical to those described in M erging Two Branches on

      page233.

P reparing to M erge from  the m ajor B ranch

      After the integration of the r1_fix branch is com pleted, the project m anager prepares to

      m anage the m erges from  the m ajor branch. These m erges are perform ed in a tightly

      controlled environm ent, because the Baseline 2 m ilestone is approaching and the

      m ajor branch is to be abandoned.

      Note: It is probably m ore realistic to build and verify the application, and then apply

      version labels before proceeding to the next m erge.

      The project m anager verifies that everything is checked in on both the m ain branch and

      m ajor branches:

      % cleartool lscheckout ˘brtype m ain ˘recurse /vobs/m onet /vobs/libpub

      % cleartool lscheckout ˘brtype m ajor ˘recurse /vobs/m onet /vobs/libpub

      %

      N o output from  these com m ands indicates that no elem ent is checked out on either its

      m ain branch or its m ajor branch.

      N ext, the project m anager determ ines w hich elem ents require m erges:

      % cleartool setview  m inor_vu (use any M IN team view)

      % cleartool findm erge /vobs/m onet /vobs/libpub ˘fversion .../m ajor/LATEST ˘print

        .

        . <lots of output>

        .

      A ’findmerge’ log has been written to

      "findmerge.log.26-Feb-99.19:18:14"

      All developm ent on the m ajor branch w ill stop after this baseline. Thus, the project

      m anager locks the m ajor branch to all users, except those w ho are perform ing the

      m erges. Locking allow s ClearCase to record the m erges w ith a hyperlink of type

      M erge:

      % cleartool lock ˘nusers arb,david brtype:m ajor@/vobs/m onet

      brtype:m ajor@/vobs/libpub

      Locked branch type "major".

      Locked branch type "major".

      Because the m ain branch w ill be used for Baseline 2 integration by a sm all group of

      developers, the project m anager asked vobadm  to lock the m ain branch to everyone

      else:

      % cleartool lock ˘nusers m eister,arb,david,sakai \

      brtype:m ain@/vobs/m onet brtype:m ain@/vobs/libpub

      Locked branch type "main".

      Locked branch type "main".

      (To lock the branch, you m ust be the branch creator, elem ent ow ner, VO B ow ner, or root

      user (UN IX) or a m em ber of the ClearCase administrators group (W indow s). See the lock

      reference page.)

M erging from  the m ajor B ranch

      Because the m ain branch is the destination of the m erges, developers w ork in a view

      w ith the default config spec. The situation is sim ilar to the one described in Preparing

      to M erge on page235. This tim e, the m erges take place in the opposite direction, from

      the m ajor branch to the m ain branch. Accordingly, the findm erge com m and is very

      sim ilar:

      % cleartool findm erge /vobs/m onet /vobs/libpub ˘fversion /m ain/m ajor/LATEST \

      ˘m erge ˘graphical

        .

        . <lots of output>

        .

      A ’findmerge’ log has been written to

      "findmerge.log.23-Mar-99.14:11:53"

      After checkin, the version tree of a typical m erged elem ent appears as in Figure56.

                                                                  A
M o v in g  fr o m  V ie w

P r o file s  to  U C M

      This appendix com pares view  profile features w ith UCM  features and describes how

      to m ove a project from  view  profiles to U CM .

      Product Note: View  profiles are available only w ith Rational ClearCase on W indow s.

      Rational ClearCaseLT does not support view  profiles.

V iew  P ro files  an d  U C M

      Base ClearCase includes a set of features called view profiles, w hich you can use to

      autom ate m uch of the w ork required to set up and m aintain your team ś shared

      Rational ClearCase configuration. The U nified Change M anagem ent (U CM ) process

      provides a m ore com plete solution for organizing softw are developm ent team s. If you

      currently use view  profiles, you m ay w ant to m ove to UCM .

Feature C om parison

      This section com pares the features of view  profiles and UCM .

      B ranches and S tream s

      In U CM , the project and its integration stream  take the place of the view  profile. View s

      attached to the integration stream  are configured to select the project́s shared

      integration branch, just as a view  profileś config spec selects a shared com m on branch.

      In view  profiles, developers can w ork independently by setting up private branches for

      developm ent w ork. In UCM , team  m em bers join a project at w hich tim e they create

      their ow n developm ent w ork areas. A developm ent w ork area consists of a

      developm ent stream  and a developm ent view.

      M oving W ork A m ong B ranches or Stream s

      W hen w orking on a private branch in view  profiles, there is no autom ated w ay to

      incorporate changes from  other developers onto the private branch. In U CM ,

      developers use the rebase operation to update their developm ent w ork areas w ith the

latest w ork delivered by other developers to the integration stream  and incorporated
into a baseline.

In view  profiles, developers finish a private branch w hen they com plete a task.
Finishing a private branch closes that branch and m erges w ork to the integration
branch, w here it is m erged w ith other sources. In U CM , activities record the versions
that you create to com plete a developm ent task as change sets. The deliver operation
m oves activities from  the developm ent stream  to the integration stream  or a
feature-specific developm ent stream . Your developm ent stream  rem ains in place after
a deliver operation, and you can continue to w ork in it.

V O B s and C om ponents

View  profiles contain a list of VO Bs that hold project data. U CM  projects organize
directory and file elem ents into com ponents, and each stream  keeps a list of
com ponents.

C heckpoints and B aselines

View  profiles capture stable configurations of a project w ith checkpoints, a set of
labeled versions. U CM  uses baselines, w hich capture a set of versions per com ponent.

Table6 sum m arizes the key differences betw een view  profiles and U CM  features.

Table 6 View  Profile Features and Their UCM  Counterparts

 View  profile construct U CM  counterpart

 View  profile Project and integration stream

 Integration branch Integration stream

 Private branch D evelopm ent stream

 Set up private branch Create a developm ent stream /join
                                  project

 Finish private branch D eliver w ork to integration stream

 Branch is closed w hen w ork is com pleted
 and m erged to integration branch.

                                  D evelopm ent stream  is not closed after a
                                  deliver operation.

 N o autom ated support for updating
 private branch w ith w ork from  other
 developers.

                                  Rebase operation adds changes from  the
                                  integration stream  to private w ork area.

 View s are configured w ith inform ation
 from  profiles.

                                  View s are configured w ith inform ation
                                  from  stream s.

                                             A - Moving from View Profiles to UCM 249

H o w  to  M o v e V iew  P ro file In fo rm a tio n  to  U C M

      This section presents som e general guidelines on how  to m ove projects from  view

      profiles to U CM .

P reparing Your View  P rofile P roject

      Before m oving w ork to UCM , finish all private branches. W ork on private branches

      cannot be m oved directly to a U CM  project. A fter w ork has been m erged into the

      integration branch, create a checkpoint that labels all versions to be m igrated to the

      UCM  project.

M oving the V iew  P rofile Inform ation

      1 Convert each VO B of the view  profile project into a com ponent.

      2 For each com ponent, im port the label used for the checkpoint created in Step 1. By

         im porting a label, you are creating a new  baseline for each com ponent.

      3 Create a UCM  project, adding each baseline created in Step 2.

      M em bers of the project team  can now  join the project, creating their ow n developm ent

      stream s and view s.

      For m ore inform ation about creating a UCM  project, see Chapter6, Setting U p the

      Project.

250 Managing Software Projects

                                                                  B
C le a r C a s e -C le a r Q u e s t

In te g r a tio n s

      Rational ClearCase supports tw o integrations w ith Rational ClearQ uest. This

      appendix provides inform ation that you need to m anage both integrations in the sam e

      developm ent environm ent.

U n d e rs ta n d in g  th e  C lea rC a s e -C le arQ u e s t In te g ra tio n s

      The integration of ClearQ uest and ClearCase associates one or m ore ClearQ uest

      records w ith one or m ore ClearCase versions, allow ing you to use features of each

      product. ClearCase supports tw o separate integrations w ith ClearQuest:

      n The base ClearCase-ClearQ uest integration

      n The U CM -ClearQ uest integration

      For inform ation on setting up the base ClearCase-ClearQ uest integration, see

      Chapter13, Setting U p the Base ClearCase-ClearQ uest Integration. N ote that this

      integration cannot be used w ith UCM  projects.

      For m ore inform ation on the U CM -ClearQ uest integration, see Part 1 of this book.

      In general, w e recom m end that you use the base ClearCase and U CM  integrations

      separately, and avoid using a com m on ClearQ uest user database. H ow ever, it is

      possible for both integrations to use the sam e ClearQ uest user database. This can be

      useful if you are m oving a project to U CM  and have a substantial am ount of

      inform ation in a ClearQuest user database that w as created w ith the base

      ClearCase-ClearQ uest integration. You m ay w ant the new  w ork in U CM  to be reflected

      in new  ClearQuest records in the sam e ClearQuest user database.

      The rem ainder of this appendix discusses considerations in m anaging the coexistence

      of the base ClearCase-ClearQ uest integration and the U CM -ClearQ uest integration.

M anaging C oexisting Integrations

      W hen a ClearQ uest user database that had been integrated w ith ClearCase previously

      is configured for integration w ith U CM , the existing change sets are preserved intact

      in the ClearQ uest user database, but cannot be m igrated to the U CM  integration.

      Change sets of existing records in the ClearQ uest user database are preserved, and you
      can access them  from  ClearQ uest. To continue w ork on a task in a project that has been
      m igrated to U CM , create a new, corresponding, UCM  activity and continue w ork there.

      See Planning How to Use the U CM -ClearQuest Integration on page47 for related
      inform ation.

S chem a

      A ClearQ uest schem a can contain m odifications from  both the base
      ClearCase-ClearQ uest integration and the U CM -ClearQ uest integration. A  record type
      in such a schem a w ould include both the ClearCase package and the Unified Change
      M anagem ent package.

      An individual record of that record type can store either ClearCase or U CM  change set
      inform ation, but not both.

P resentation

      The form  for a record type that uses both integrations includes tw o tabs to show  the
      change set inform ation associated w ith each integration, as show n in Figure58. The
      Unified Change Managem ent tab lists the change set for a U CM  activity. The ClearCase
      tab show s the change set associated w ith a ClearQ uest record.

                                      B - ClearCase-ClearQuest Integrations 253

Figure 58 Change Sets in ClearQ uest G UI

254 Managing Software Projects

                                                                 C

C u s to m iz in g

C le a r C a s e  R e p o r ts

      This appendix explains how  to custom ize ClearCase Reports. Specifically, it introduces
      the ClearCase Reports Program m ing Interface and gives exam ples of how  you can
      custom ize the report procedures and the user interface. ClearCase Reports is available
      only w ith the W indow s versions of Rational ClearCase and Rational ClearCase LT.

H o w  C le arC as e R ep o rts W o rks

      ClearCase Reports consists of tw o parts:
      n The report procedures, w hich you can m odify

      n The ClearCase Reports applications (Report Builder and Report View er), w hich
         you cannot m odify

      The report procedures are hooks into the applications; they im plem ent all the
      operations necessary to generate and view  a specific report. The applications collect
      user input, interpret it, and run the appropriate report procedure. A t run tim e,
      ClearCase Reports executes as tw o applications: ClearCase Report Builder and
      ClearCase Report View er. The Report Builder is used to select and define a report́s
      param eters; the Report View er is used to view  the report output.

      A ll report procedures require an interface specification.  This specification determ ines
      the user interface inform ation presented to users in the Report Builder and Report
      View er. W hen users select a folder, the Report Builder scans the interface specification
      of each report in the associated subdirectory and places the contents in a tem porary
      buffer. W hen users select a specific report, Report Builder extracts from  this buffer the
      interface inform ation associated w ith the report that is displayed in the Report Builder
      and Report View er. A fter users provide the required report param eters, the Report
      Builder generates the report and passes the data to the Report View er.

      The com m ands that the Report Builder uses include an -i option, w hich extracts the
      interface specification from  the report procedure. If the report procedure does not
      include an interface specification or if the structure and contents of that specification
      are not w hat the Report Builder expects, report processing stops.

256 Managing Software Projects

      For m ore inform ation on the processing sequence betw een the ClearCase Reports

      applications and the report procedures, see Run-Tim e Processing Sequence for Reports

      Programming Interface on page257

W h a t Y o u  C an  C u s to m ize  in  C le a rC as e R e p o rts

      The ClearCase program m ing interface enables you to custom ize four parts of the

      Report Builder user interface and tw o parts of the Report View er. You can custom ize

      by adding, changing, or rem oving inform ation for the annotated areas of the Report

      Builder (Figure59):

      n A rea 1. The nam e of the folders in the tree pane.

      n A rea 2. The directory organization displayed in the tree pane.

      n A rea 3. The report description.

      n A rea 4. The report param eters

      Figure 59 Custom izable Areas of Report Builder Interface

      You can custom ize by adding, changing, or rem oving inform ation for the annotated

      areas of the Report View er (Figure60).

 2
 1

                                                      3

                                                        4

      n A rea 1. The position of a colum n heading can be m oved, a colum n heading nam e
         can be added, m odified, or deleted and a default sort order can be added or
         rem oved from  any colum n heading.
      n A rea 2. The com m ands on the shortcut m enu.

      Figure 60 Custom izable Interface for Report Viewer W indow

      For program m ing exam ples that dem onstrate how  you can m ake these
      custom izations, see Report Program ming Exam ples on page274.

R un-Tim e P rocessing S equence for R eports P rogram m ing Interface

      Before you begin to custom ize report procedures, it is im portant  to understand the
      run-tim e processing flow  for Report Builder and Report View er. Processing occurs in
      three phases.

      In phase 1, the user opens one of the subfolders in the Reports folder. The Report
      Builder processes the interface specification of all report procedures associated w ith
      the reports in that subfolder and presents the description of each report in the reports
      pane of the Report Builder. The param eters associated w ith the first report listed

1

2

258 Managing Software Projects

      appear in the param eters pane. This processing is done w ith the com m and that uses

      the -i option.

      In phase 2, the user selects a report in the reports pane. The Report Builder populates

      the param eters pane w ith the param eters required for that report. W hen the user clicks

      a param eter, the associated param eter chooser prom pts the user to provide a value.

      W hen all param eters have values, the user can run the report. (The Run Report button

      is not available until all param eters have values.)

      In phase 3, the report is generated. A com m and line, w hose param eters are defined in

      the interface specification, is passed to the Report View er, w ith the param eter values.

      The Report View er runs the report procedure and uses either cleartool or the

      ClearCase Autom ation Library (CA L) interface to retrieve inform ation from  the VO B.

      The report procedure returns the inform ation to the Report View er, w hich sorts,

      form ats, and displays it. The right-click behavior for all row s in the report (as defined

      in the interface specification) is now  enabled, and the user can also m anipulate the

      report data.

      Figure61 illustrates this processing sequence.

Figure 61 Run-Tim e Processing Sequence

To execute these processing steps correctly, a report procedure m ust m eet the follow ing
requirem ents:

260 Managing Software Projects

               n The directory that contains the report procedure m ust be found at know n location.
                 The Report Builder reads the \reports\scripts directory to determ ine the report
                 procedure file nam es, w hich it calls w hen a user clicks the associated directory
                 folder.
               n The report procedure m ust have a valid interface specification. If the expected
                 form at is not present, the report w ill not run.
               n The interface specification in the report procedure m ust use param eters and
                 choosers supplied by ClearCase Reports. See Param eters Supplied with ClearCase
                 Reports on page265.
               n The report procedure m ust support a com m and line interface that the Report
                 View er can use to pass user-defined param eter values to the report procedure.

         C onfiguring S hared R eport D irectories
               W hen ClearCase is installed on the client, the files for ClearCase Reports are installed
               in ccase-hom e-dir\reports. Before you m odify the contents of this directory, create a copy
               of it in a shared location. You can then delete or renam e folders and add or m odify
               report procedures.
               To create the copy, do one of the follow ing:
               n Copy the files to a new  directory.
               n Place a copy of the files under source control and create a ClearCase view  to serve
                 as the shared location.
               W e recom m end that you place the copy of the report procedures under source control.
               You m ust rem ove the .dll and .exe files from  the custom ization directory. The
               subdirectories for \scripts,\script_tools, and \scripts_rightclick m ust be present. The \scripts
               directory becom es the root node Reports in the Report Builder tree pane; you can
               m odify this directory tree. W e recom m end that you do not delete any files that are in
               \script_tools and \scripts_rightclick; you m ay add your ow n, of course.
               The help file used by the reports cannot be m odified and is not included in the \reports
               directory. The help file for ClearCase Reports is located in
               ccase-hom e-dir\bin\cc_reports.hlp.

               A dding R eport P rocedures to S ource C ontrol

               To place a copy of ccase-hom e-dir\reports under source control:
               1 Copy all files to a tem porary directory.
               2 In the tem porary directory, enter a com m and of this form :

C - Customizing ClearCase Reports 261

         clearexport_ffile -o nam e-of-data-file

      3 In the \reports directory in an existing VO B, enter a com m and of this form :

         clearim port -verbose -directory \reports\nam e-of-data-file

      4 Create a dynam ic or snapshot view  for the ClearCase reports data that is now
         under source control.

      S etting the R eport B uilder to the C ustom ized D irectory

      After you have copied the installed files for ClearCase Reports from
      ccase-hom e-dir\reports to a shared directory location, you can set Report Builder to use
      this location:

      1 In the Report Builder w indow, click Report> Set Scripts Location to open the
         Configure Reports D irectory dialog box.

      2 In the dialog box, do one of the follow ing:
         q Type the directory path for the custom ized directory in the text box.
         q Click ... to open the Brow se for scripts location dialog box to select a directory
           location.

         Note: A fter changing the ClearCase Reports user interface, you m ust restart Report
         Builder to activate the changes.

D efault D irectory S tructure for C learC ase R eports

      All files for ClearCase Reports are stored in ccase-hom e-dir\reports. This is the directory
      structure:

      reports\
             ccreportbuilder.exe
             ccreportviewer.exe
             cctypechooser.dll
             ccpathchooser.dll
             scripts\
                ClearCase_Tools\
                Elements\
                      Attributes\
                      Branches\
                      Labels\
                      Triggers\
                UCM_Projects\
                UCM_Streams\
                Views\
                VOBs\
             scripts_rightclick\
             script_tools\

262 Managing Software Projects

P opulating the R eport B uilder Tree P ane

      As Figure62 show s, the Report Builder w indow  contains three panes: the left pane is

      the tree pane, the top-right pane is the reports pane, and the bottom -right pane is the

      param eter pane. W hen the user clicks any folder in the tree pane, the Report Builder

      runs the associated report procedures from  the com m and line. The -i option in the

      com m and line enables the Report Builder to use a discovery algorithm  to collect the

      user interface inform ation for Report Builder.

      Figure 62 Report Builder User Interface

      The Report Builder ^w alks~ through the \scripts subdirectory. Directories in the tree

      appear as folders in the tree pane. A ny files w hose extensions m atch those listed below

      are listed in the reports pane.

      .exe Typically a Visual C++ application that uses ClearCase A utom ation Library

           (CA L) to extract data

      All other files are ignored. The file nam e extension of report procedures supplied w ith

      ClearCase Reports is .prl, w hich the Report Builder associates w ith ccperl.exe.

      At run tim e, the Report Builder displays all folder nam es, substituting a space for the

      underscore and dropping the file nam e extension. There is one exception: the root

      directory is alw ays nam ed Reports. This convention cannot be changed.

      For exam ple, for this on-disk directory tree

      scripts\

            Admin_Reports

                view_aging.prl

                all_views.prl

            UCM_Reports\

                lagging_streams.prl

                completed_acts.prl

      the Report Builder displays text in the tree pane as

      \Reports

            Admin Reports\

            UCM Reports\

R ep o rt P ro ce d u re In terfa ce S p e cific a tio n s

      As the Report Builder finds report procedures in the custom ized directory,  it queries

      each report procedure for its interface specification. It does this by starting a separate

      process w ith CreateProcess(). A valid report procedure m ust im plem ent an interface

      specification and return form atted text to STDO UT that conform s to this specification:

      description : ["<text to display in description pane for this report>"]

      id : <numeric help id>

      helpfile : ["<full path to user-written help file for what´s this

      report help>"]

      parameters : [<parameter_spec_1>] [<parameter_spec_2>] ...

      [<parameter_spec_N>]

      rightclick : [<rightclick_spec_1>] [<rightclick_spec_2>] ...

      [<rightclick_spec_N>]

      fields : [<field_spec_1>] [<field_spec_2> ... [<field_spec_N>]

      .pl Perl, executed under perl.exe from  userś PATH environm ent variable, for

           exam ple, A ctiveState Perl

      .prl ccperl

      .js JavaScript, run under W indow s Scripting H ost (cscript.exe)

      .vbs VBScript, run under W indow s Scripting H ost (cscript.exe)

      If a serious parsing error occurs in processing the interface specification, the report

      does not appear in the reports pane. The helpfile specification is reserved for future

      use and is not supported in this release. For inform ation on troubleshooting  parsing

      errors, see Troubleshooting on page294.

      The exam ples in the follow ing sections show  how  the interface specification is defined

      in specific report procedures.

      Interface S pecification for A ll_V iew s.prl

      The Report Builder uses this com m and to run All_View s.prl:

      ccperl "D :\Program

      Files\Rational\Clearcase\Reports\scripts\View s\All_View s.prl" -i

      This is the interface specification:

      description : "All Views"

      id : 2001

      helpfile :

      parameters :

      rightclick : Properties_of_View(single)

      fields : "View Tag"(view_tag, rightclick, initial_width 30, sort 1)

      "View Owner"(user_dq)

      The report interface attaches the Report View er to the View  Tag and View  O w ner

      fields; the right-click event in the Report View er w indow  calls Properties

      _of_View.prl, w hich is based on a data stream  from  the View  Tag field.

D escription Specification

      The description is the only required part of an interface specification. W hen only

      description is defined, a report procedure can run other graphical user interfaces (for

      exam ple, clearprom pt) or otherw ise interact w ith the user. The reports in the

      \ClearCase_Tools folder define description only.

      Descriptions can contain anything other than the delim iter, a double quote (^). There is

      no m axim um  length for this definition, but long strings do not w rap in the reports

      pane.

H elp ID  Specification

      H elp ID s for the description and param eter fields are supplied for the Report Builder

      user interface. The help id specification is the ID  that supports context-sensitive help

      for the description or param eter fields in the Report Builder user interface. The ID s are

      integers in the follow ing range:

      0-999 Context help for param eters

      The help file for ClearCase Reports is ccase-home-dir\bin\cc_reports.hlp. The help IDs for

      the param eter and description fields are included in this file. In this version of

      ClearCase Reports, you cannot add an ID for your ow n report.

P aram eters Specification

      W hen specifying param eters, you can use only those supplied w ith ClearCase Reports.

      Each param eter has an associated chooser control, param eter text, and a help ID

      (Table7). W hen you use one of these param eters, nam ing it is all that is required. For

      exam ple, this is the param eters specification for the Elem ents Changed Betw een Tw o

      Labels report:

      parameters : LOOKIN LABEL LABEL

      The order of param eters is im portant. They are displayed in the param eter pane in the

      order of the specification. (Each param eter appears as a link; w hen users click the link,

      they are prom pted to enter a param eter value.) At run tim e, the Report View er calls the

      report procedure, w hich m ust handle the param eter values in the sam e order as

      defined in the specification.

      The param eters in Table7 that are associated w ith the Type Chooser m ust also include

      the LO O K IN  param eter in the interface specification. The LO O KIN  param eter m ust

      have a value before any values for other param eters that use the Type Chooser can be

      specified. The paths that are the values for the LO O K IN  param eter are used to build

      the set of VO Bs that types can be read from . At run tim e, if a user attem pts to set a type

      param eter in reverse order, the Report Builder displays this error m essage:

      Before this parameter can be set, you must first set a value for the

      ^Select pathnames in view to report on~ parameter.

      2000-2999 Context help for report descriptions

      Table 7 Param eters Supplied with ClearCase Reports (Part 1 of 3)

       Param eter
                    D efault text displayed in

                    the param eter pane
                                         H elp

                                         ID
                                              Chooser Selection

       PRO JECTS Select projects in UCM

                    Process VO B
                                         1 Path (UCM ) M ultiple

       STREA M S Select stream s in U CM

                    Process VO B
                                         2 Path (UCM ) M ultiple

       A CTIVITIES Select activities in U CM

                    Process VO B
                                         3 Path (UCM ) M ultiple

      rightclick : properties_of_view delete_view

      By default, the com m ands are valid for both single and m ultiple selections of result

      records in the Report View er. This behavior can be controlled by using the single

      m odifier:

      rightclick : properties_of_view(single) delete_view(single)

      A special string, sep, allow s visual separators to group com m ands. A t run tim e, these

      com m ands appear on the shortcut m enu in the order specified.

Fields S pecification

      The fields specification defines the nam es of the field headings and a num ber of

      m odifiers to describe the results a report procedure returns to the Report View er.

      Table8 describes the supported m odifiers.

      For exam ple, the follow ing fields specification describes a single field w ith the

      m inim um  specification allow ed. The field_type m odifier is required.

      fields: "view tag"(view_tag)

      Table 8 Fields M odifiers

       M odifier D escription

       sort N O ptional. Specifies the sort order for

                                        returned records. If specified, this

                                        m odifier m ust be a sequence of integers

                                        that begin w ith 1. If no sort specification is

                                        m ade, the records rem ain in the sam e

                                        order as returned from  the report

                                        procedure.

       Inital_w idth N O ptional. Overrides the default w idth for

                                        the field.

       <field_type> Required.

       hidden O ptional.  Prevents display of values for

                                        this field in the Report View er. If this

                                        m odifier is used, there is usually an

                                        associated sort N  m odifier for the field.

       rightclick O ptional. The field value stream  that is

                                        sent w here any right-click action occurs in

                                        the Report View er. O nly one field can be

                                        designated as the rightclick field.

In this exam ple, the fields specification defines tw o fields, view  tag and last m od tim e,
w ith all the allow able m odifiers:

fields: "view tag"(view_tag, rightclick, initial_width 10) "last mod
time"(time_t, hidden, sort 1)

field_type C onventions

Table9 lists the nam es for field_types and the kind of data represented. W e encourage
you to use these definitions in your ow n report procedures w herever possible, but you
can use your ow n definitions.

D epending on the colum n w idth required to display for a user-defined field_type, the
fields specification in a report procedure m ay need to adjust the display colum n size
w ith the Inital_w idth N  m odifier.

Table 9 Field Type Supplied w ith ClearCase Reports (Part 1 of 2)

 Field nam e D ata description Exam ple

 project U CM  Project headline
                       nam e

                                            V4.1

 project_objsel U CM  project object selector Project:v4.1@\projects

 stream U CM  Stream  headline
                       nam e

                                            G eorge_v4.1

 stream _objsel U CM  Stream  object
                       selector

                                            G eorge_v4.1@\projects

 activity U CM  A ctivity headline
                       nam e

                                            M y activity

 activity_objsel U CM  A ctivity object
                       selector

                                            A ctivity:m y_act@ \projects

 view _tag View -tag such as returned
                       by lsview

                                            m ain_latest_view

 tim e_t Integer ticks since
                       1/1/1970

                                            946934277

 cctim e Readable tim e, form at is
                       % dfmt_ccase

                                            20-D ec-99.16:01:12

 U ser U ser nam e georgem

 U ser_dq D om ain-qualified user
                       nam e

                                            rational\georgem

P aram eter C hoosers

      W hen a user opens a folder in the Report Builder tree pane, the reports pane is

      populated w ith the list of descriptions that the Report Builder discovered in the

      interface specification. W hen the user selects a report, the associated param eters are

       string Random  text hello w orld

       H ost H ost nam e georgem nt

       H path Local m achine path to

                             view /VO B directory
                                                   D :\ClearCase_Storage\vie

                                                   w s\jet

       View _sttrs View  attributes snapshot, ucm view

       Elem ent_xpn Full path to elem ent ending

                             in @@
                                                   S:\frontpage\accts\w eb\

                                                   photo.htm @@

       Elem ent_pn Full path to elem ent

                             w ithout @@
                                                   S:\frontpage\accts\w eb\

                                                   photo.htm

       Version_pn Version specifier, after @@ \m ain\v4.0.bl5_m ain\2

       label Label instance nam e V4.0

       Integer Integer num ber 5

       Yes_no yes or no enum erated

                             string
                                                   Yes

       Branch_xpn Full path to branch S:\frontpage\accts\w eb\

                                                   photo.htm @@\m ain

       version_xpn Full path to version S:\frontpage\accts\w eb\

                                                   photo.htm @@\m ain\3

       branch Branch nam e m ain

       A ttribute A ttribute nam e norm alize_htm l

       O bjsel O bject selector VOB:\m y_vob

       Trigger Trigger nam e post_ci

       Eltype Elem ent type text_file

       Vob_tag VOB Tag \projects

      Table 9 Field Type Supplied w ith ClearCase Reports (Part 2 of 2)

       Field nam e D ata description Exam ple

loaded in the Report Builder. Each param eter in the interface specification has
associated param eter text, a help ID , and a chooser. A ll param eters have an associated
chooser (Table7).

These choosers are supplied w ith ClearCase Reports:
n Path Chooser
n UCM  Targets Chooser
n Types Chooser
n Date/Tim e Chooser
n Text Chooser

For user inform ation, click Help in any chooser dialog box.

P ath C hooser

The Path Chooser is associated w ith the LO O K IN  param eter. It presents a list of view
pathnam es for users to select, and then sends the selected pathnam es to the report
procedure. It is also used for the PV O B and PV O BS param eters to choose the VO B-tag
of a U CM  project VO B.

U C M  Targets C hooser

The U CM  Targets Chooser is associated w ith the PRO JECT, PRO JECTS, STREA M ,
STREA M S, A CTIV ITY, A CTIV ITIES, ISTREA M , and ISTREA M S param eters and
allow s you to select UCM  objects.

Type C hooser

The Type Chooser presents values for the BRA N CH , ATTRIBU TE, LA BEL,
H YPERLIN K, and TRIG G ER param eters. A ll param eters that the Type Chooser
supports require an initial value LO O K IN  param eter.

D ate/Tim e C hooser

The D ate/Tim e Chooser is used to select date/tim e values for the CCTIM E param eter.

Text C hooser

The Text Chooser presents values for these param eters: CO M PO N EN T,
CO M PO N EN TS, BA SELIN E, BA SELIN ES, U SER, G RO UP, ATTRIBU TE_VALU E,
ELTYPE, BRA N CH LEV ELS, FILE_N AM E, PATH , STRIN G , IN TEG ER, and
REG U LAR_EXPRESSIO N .

272 Managing Software Projects

      Data typed into the Text Chooser is not validated or parsed in any w ay by the Report

      Builder or Report View er. The report procedure that accepts the param eter value m ust

      perform  any validation required.

      For m ost param eters, the text above the text box is Enter value for user. For param eters

      that require the nam e of a baseline, a com ponent, or an elem ent type, the text changes

      to reflect the param eter. For exam ple: Enter value for baseline.

View ing the R eport

      W hen all required param eters have values, clicking Run Report opens the Report

      View er w indow  (Figure63). The Report Builder creates a com m and line to pass the

      user-defined param eters, in the order defined by interface specification. For exam ple,

      if a report procedure asks for param eters LO O K IN  LABEL, the Report View er passes

      these values as follow s:

      ccperl elem ents_w ith_label.prl % LO O K IN =’s:\frontpage\acctst’;% LA BEL=V 4.0;

      The Report View er creates a process to run the report procedure using ccperl.exe for

      .prl, perl for .pl, cscript.exe for .js and .vbs, and default activation for .exe. The report

      procedure returns results to STDO U T. The results are separated by sem icolons, in the

      sam e order, num ber, and type specified in the fields definition in the interface

      specification.

      W hen the report procedure has collected all its data, it exits. The report procedure m ust

      return records to STD OU T in the m ost efficient m anner possible; the Report View er

      sorts the results and form ats them  for display.  A t run tim e, users can change the

      default sorting order by clicking the colum n headings in the Report View er. Sim ple text

      sorting is used for all fields except those w hose field_type is tim e_t, integer, or cctim e.

      For these three fields only, Report View er uses num eric sorting.

      Figure 63 Report View er W indow

S aving R eport D ata

      Clicking Save As in the Report View er w indow  opens a standard file selection dialog
      box to prom pt the user to save the results in one of the follow ing output form ats:

      Saving the file is perform ed by the save_results.prl script in \script_tools. This script
      supports tw o sw itches, -htm l and -csv, and the header, follow ed by
      sem icolon-separated data row s. This script also needs a pathnam e value for the -out
      option, w here pathname is the value that the Report View er passes from  the Path
      Chooser.

      XM L output is supported directly by the Report View er. You can reim plem ent the
      .CSV  and .H TM L output by m odifying save_result.prl. You can also define additional

      .CSV Com m a-separated, for im port into Access or Excel

      .H TM L For view ing in a W eb brow ser

      .XM L For view ing in Internet Explorer 5 using XSL style sheets

274 Managing Software Projects

               XSL style sheets that can be referred to in XM L output. W e recom m end that you start
               w ith the style sheet supplied w ith ClearCase Reports (\script_tools\table.xsl) to create
               custom ized XSL files.

         R e p o rt P ro g ra m m in g  E xa m p le s

               All report procedures supplied w ith ClearCase Reports are w ritten in ccperl. The
               program m ing exam ples presented in this section are m odifications of these report
               procedures. Report procedures can be w ritten in m any other scripts and program m ing
               languages; report procedures that use other program m ing languages are available
               from  the ClearCase Custom er W eb site at
               http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp in the
               T0046 package. The follow ing program m ing exam ples are presented in this section:
               n Exam ple 1: A dding a new  colum n to the report for Versions_byD ate.prl.

               n Exam ple 2: Changing the directory organization and report description, m odifying
                  the version path to a use different field nam e, and adding an elem ent type colum n
                  to report output for Elem ents_w ith_N ew _Versions_Since_D ate.prl.
               n Exam ple 3: Changing the report description, param eter types, and report output
                  for Elem ents_Created_by_U ser.prl.
               n Exam ple 4: Changing the order of com m ands and adding a com m and to the
                  shortcut m enu for Elem ent_w ith_Labels.prl.
               n Exam ple 5: A dding a user-defined com m and to the shortcut m enu for
                  Elem ent_w ith_Branches.prl.

               In the source code listings that accom pany each exam ple, the string ###
               customization change m arks the changes to the original report that accom plish the
               task.

         E xam ple 1: A dding a C olum n to R eport O utput

               The Versions by Date report lists all versions that exist for the pathnam e that the user
               specified. This report includes the follow ing colum ns:
               n Version Path
               n Version Creation Tim e

               The change to this report adds a colum n that lists the user nam e associated w ith each
               version. The report procedure is located in
               ccase-home-dir\Reports\Scripts\Elements\Versions_by_Date.prl

                                        C - Customizing ClearCase Reports 275

P rocessing Logic

The processing logic of Versions_by_D ate.prl is as follow s:

1 The LO O K IN  param eter, w hich is the sole param eter for this function, is received

  in a string of this form :

  LOOKIN = "<path1> [<path2> ...]"

  This param eter specifies the list of paths w ith w hich the cleartool find com m and

  is to be invoked.

2 The routine, w hen invoked, extracts the paths from  the LO O K IN  string and passes

  them  to the check_lookin() routine (located in com m on_script.prl).

3 check_lookin() then puts the paths into the global variable $ctfind_paths,

  enclosing each path in double quotes; it also perform s sim ple validations on the

  paths received.

4 The report procedure calls cleartool lshistory, passing $ctfind_paths as the paths

  param eter, and w ith a -fm t param eter to return the necessary inform ation.

5 The report procedure executes a print statem ent w ith param eters (that is, the item s

  to print) of the sam e num ber and order as the list passed  during interface

  specification processing. The Report Builder has the inform ation required to set up

  the colum n headings; the report procedure m ust conform  to this specification to

  print its output.

Interface S pecification

This is the existing interface specification for Versions_by_D ate.prl:

if (/^-i/) {

      print "description : ’Versions by Date’\n";

      print "id : 2018\n";

      print "helpfile :\n";

      print "parameters : ";

      print "LOOKIN ";

      print "\n";

      print_version_rightclick();

      print "fields : ";

      print "\"Version Path\~(version_xpn, rightclick, sort 2) ";

      print "\"Version Creation Time\"(cctime) ";

      print "\"Version Creation Time\"(time_t, sort 1, hidden) ";

      print "\n";

      exit(0);

}

C hanges R equired

To add an additional colum n of report output:

1 Add a properly coded print statem ent to the interface specification that the Report
   Builder can pass to the Report View er.

2 Add a % Fu; to the -fm t param eter in the cleartool lshist call, to get this
   inform ation from  ClearCase.

3 Properly extract the user inform ation into som e variable after the cleartool lshist
   call returns its output, so that it can be printed.

4 Print the user variable in the sam e order as it appeared in the interface
   specification so that it appears under the correct colum n heading.

M odified R eport P rocedure

H ere is the m odified version of Versions_by_D ate.prl. This report procedure is
exam ple1.prl in the T0046 package, w hich is available at
http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

$start_dir = $0; $start_dir =~ s/\\scripts\\.*/\\scripts/;
$common_dir = $start_dir;
$common_dir =~ s/(.*)\\scripts/$1\\script_tools/;

$cc = ""; if ($cc) {;};
$ct = ""; if ($ct) {;};
$debug = ""; if ($debug) {;};
$skip_path_checks = ""; if ($skip_path_checks) {;};
$CLEARCASE_XN_SFX = ""; if ($CLEARCASE_XN_SFX) {;};
$ctfind_paths = ""; if ($ctfind_paths) {;};
$skip_path_checks = "yes"; if ($skip_path_checks) {;};
$debug = "no"; if ($debug) {;};

sub do_exit {
      $err = join(" ", @_);
      if ("$err" != "") {
         print STDERR "$err\n";
      }
      sleep(2);
      if ("$err" != "") {
         exit(1);
         } else {
         exit(0);
      }
}

open(INCLUDE, "<$common_dir\\common_script.prl") or do_exit("error
opening include file ’$common_dir\\common.prl’");
$buf = "";
while(<INCLUDE>) {
      $buf = $buf . $_;

                                        C - Customizing ClearCase Reports 277

}
close(INCLUDE);

eval $buf || do_exit("error on eval of include file

’$common_dir\\common.prl’");

my $args = $ARGV[0];

$args =~ s/%/ /g;

@args = split(";", $args);

$required_args = 0;

foreach(@args) {

      s/^[ ]+//;

      s/[ ]+$//;

      validate_arg_length($_);

      if (/^-i/) {

         print "description : ’Versions by Date’\n";

         print "id : 2018\n";

         print "helpfile :\n";

         print "parameters : ";

         print "LOOKIN ";

         print "\n";

         print_version_rightclick();

         print "fields : ";

                print "\"Version Path\"(version_xpn, rightclick, sort

2) ";

                print "\"Version Creation Time\"(cctime) ";

                print "\"Version Creation Time\"(time_t, sort 1,
hidden) ";

### customization change *** added following line

                print "\"User’(user) ";

         print "\n";

         exit(0);

}
if (/^LOOKIN[ ]*=[ ]*(’.*’)/) {

      check_lookin($1);

      $required_args++;

      next;

}
print STDERR "unrecognized argument: $_\n";

print STDERR "  ccperl $0 -i\n";

print STDERR "    for script´s interface.\n";

do_exit("\n");

}
if ($required_args != 1) {

      print STDERR "usage: not all required arguments specified.\n";

      print STDERR "  ccperl $0 -i\n";

      print STDERR "    for script´s interface.\n";

      do_exit("\n");

}

$ENV{"d;"} = "�d;�";

open(CTHIST, "cleartool lshist -fmt ’%d;%e;%n\\n’ -recurse -nco

$ctfind_paths |");

      while(<CTHIST>) {
            chomp;
            if (/create directory version/ || /create version/) {
                ($date, $event, $xpn) = split  /;/, $_, 3;
                if ($date) {;}
                if ($event) {;}
                if ($xpn) {;}
                $timet = time_to_ticks($date);
      ### customization change *** added following line
                $user = `cleartool desc -fmt ’%Fu’ ’$xpn’`;
      ### customization change *** added ";$user" to following line
                print "$xpn;$date;$timet;$user\n";
            }
      }
      do_exit();

E xam ple 2: C hanging R eport D irectory O rganization, R eport D escription,
and R eport O utput

      The Elem ents w ith N ew  Versions Since D ate report lists all new  versions for the
      pathnam e and since the date and tim e specified by the user. This report includes the
      follow ing colum ns:
      n Elem ent Path
      n Version Path
      n Version Creation Tim e

      The changes to the report procedure do the follow ing:
      n Display in the Report Builder tree pane a new  directory nam ed
         ccase-hom e-dir\Reports\Scripts\Elements\New_Versions directory.
      n Display a new  report description: Types of Elem ents w ith N ew  Versions Since
         D ate.
      n Display the version path inform ation in the version_xpn field in a different form at.

      n Add a colum n in the report output to display a new  colum n for Elem ent Type.

      The report procedure is located in
      ccase-home-dir\Reports\Scripts\Elements\Elements_with_New_Versions_Since_Date.prl.

      P rocessing Logic

      The processing logic of Elements_with_New_Versions_Since_Date.prl is as follow s:

      1 W hen the Report Builder processes the interface specification, the report
         procedure yields tw o param eters:
         LOOKIN

                                        C - Customizing ClearCase Reports 279

   CCTIME

   The m echanics of the LO O K IN  param eter are described in Exam ple 1: Adding a

   Colum n to Report O utput. W hen the report procedure receives CCTIM E, it is a

   string of this form :

   CCTIME = "time"

   This param eter specifies the tim es that the cleartool find com m and uses.

2 W hen the report procedure is invoked by the Report View er using a fully qualified

   com m and line, it extracts the values from  the CCTIM E string and passes them  to

   the chooser_tim e_to_cctim e() subroutine (located in com m on.prl). This routine

   converts the string to the correct form at (for passing to cleartool) and returns it.

3 The report procedure opens a pipe from  a cleartool find -print com m and, w ith the

   converted cctim e value passed in as a created_since(<cctim e>) string.

   created_since is a query_language(1) predicate, w hich is frequently used in

   conjunction w ith the find com m and.

4 As the values from  the cleartool find are returned, the report procedure calls

   cleartool describe on the output to get the version-creation tim e. The routine calls

   the tim e_to_ticks() routine (in com m on.prl) to get the tim e equivalent in ticks.

5 The report procedure gets the path and version ID  from  the cleartool find output,

   splitting it on the value of the $CLEA RCASE_XN _SFX extended nam ing sym bol

   for the host. Finally, the report procedure prints the inform ation in the sam e order

   as defined in the interface specification.

Interface S pecification

This is the existing interface specification for

Elem ents_w ith_N ew _Versions_Since_D ate.prl:

if (/^-i/) {

      print "description : ’Elements with New Versions Since Date’\n";

      print "id : 2017\n";

      print "helpfile :\n";

      print "parameters : ";

      print "LOOKIN CCTIME";

      print "\n";

      print_element_rightclick();

      print "fields : ";

      print "\"Element Path\"(element_pn, sort 2, rightclick) ";

      print "\"Version Path\"(version_pn) ";

      print "\"Version Creation Time\"(cctime) ";

      print "\"Version Creation Time\"(time_t, hidden, sort 1) ";

      print "\n";

      exit(0);

}

C hanges R equired

To change the directory organization and report description, to m odify the version
path to use a different field nam e, and to add an elem ent type colum n to the report
output:

1 Create a new  folder, New_Versions, and m ove the report procedure there.

2 A dd a properly coded print statem ent to the interface specification that does the
  follow ing:
  q Specifies how  to display the report description inform ation in the Report
     Builder
  q Specifies how  to display the report in the Report View er

3 A dd additional processing to the cleartool find output as required to get the
  desired inform ation for elem ent type.

4 Properly extract the new  inform ation for elem ent type into a variable.

5 Print the new  inform ation in the proper position so that it appears under the
  correct colum n heading.

M odified R eport P rocedure

H ere is the m odified version of Elem ents_w ith_N ew _Versions_Since_D ate.prl. This
report procedure is exam ple2.prl in the T0046 package, w hich is available at
http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.
$start_dir = $0; $start_dir =~ s/\\scripts\\.*/\\scripts/;
$common_dir = $start_dir;
$common_dir =~ s/(.*)\\scripts/$1\\script_tools/;

$cc = ""; if ($cc) {;};
$ct = ""; if ($ct) {;};
$debug = ""; if ($debug) {;};
$skip_path_checks = ""; if ($skip_path_checks) {;};
$CLEARCASE_XN_SFX = ""; if ($CLEARCASE_XN_SFX) {;};
$ctfind_paths = ""; if ($ctfind_paths) {;};
$skip_path_checks = "yes"; if ($skip_path_checks) {;};
$debug = "no"; if ($debug) {;};

sub do_exit {
      $err = join(" ", @_);
      if ("$err" != "") {
         print STDERR "$err\n";
      }
      sleep(2);
      if ("$err" != "") {
         exit(1);
         } else {

                                        C - Customizing ClearCase Reports 281

exit(0);

}

}
open(INCLUDE, "<$common_dir\\common_script.prl") or do_exit("error
opening include file ’$common_dir\\common.prl’");

$buf = "";

while(<INCLUDE>) {

      $buf = $buf . $_;

}
close(INCLUDE);

eval $buf || do_exit("error on eval of include file

’$common_dir\\common.prl’");

my $args = $ARGV[0];

$args =~ s/%/ /g;

@args = split(";", $args);

my $cctime = "";

$required_args = 0;

foreach(@args) {

      s/^[ ]+//;

      s/[ ]+$//;

      validate_arg_length($_);

      if (/^-i/) {

### customization change *** changed following line

         print "description : ’Types of Elements with New Versions

Since

         Date’\n";

         print "id : 2017\n";

         print "helpfile :\n";

         print "parameters : ";

                print "LOOKIN CCTIME";

         print "\n";

         print_element_rightclick();

         print "fields : ";

                print "\"Element Path\"(element_pn, sort 2,
rightclick) ";

### customization change *** changed following line

                print "\"Version Path\"(version_xpn) ";

                print "\"Version Creation Time\"(cctime) ";

                print "\"Version Creation Time\"(time_t, hidden, sort

1) ";

### customization change *** added following line

                print "\"Element Type\"(eltype) ";

         print "\n";

         exit(0);

}

      if (/^LOOKIN[ ]*=[ ]*(’.*’)/) {

         check_lookin($1);

         $required_args++;

         next;

      }

      if (/^CCTIME[ ]*=[ ]*’*([^’]*)’*/)  {

      $cctime = chooser_time_to_cctime($1);

C hanges R equired

To rem ove the user param eter, to add param eters for group and date/tim e, and to
adjust the report output for group and date/tim e inform ation:

1 Change the interface specification of the report procedure to correspond to

  required interface changes.

2 Change the logic in the report procedure to handle data requests for group

  inform ation; add a % G u; to the -fm t param eter in the cleartool describe call, to get

  group inform ation from  ClearCase.

3 Properly extract the group inform ation into a variable after the cleartool describe

  call returns its output, so that it can be printed.

4 Determ ine w hether the elem ent́s group is the sam e group param eter value

  entered by the user and print the result of this com parison as a colum n heading.

5 Print the group variables in the order specified in the interface specification so that

  they appear under the correct colum n heading.

M odified R eport P rocedure

H ere is the m odified version of Elem ents_Created_by_User.prl. This report procedure
is exam ple3.prl in the T0046 package, w hich is available at
http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

$start_dir = $0; $start_dir =~ s/\\scripts\\.*/\\scripts/;

$common_dir = $start_dir;

$common_dir =~ s/(.*)\\scripts/$1\\script_tools/;

$cc = ""; if ($cc) {;};

$ct = ""; if ($ct) {;};

$debug = ""; if ($debug) {;};

$skip_path_checks = ""; if ($skip_path_checks) {;};

$CLEARCASE_XN_SFX = ""; if ($CLEARCASE_XN_SFX) {;};

$ctfind_paths = ""; if ($ctfind_paths) {;};

$skip_path_checks = "yes"; if ($skip_path_checks) {;};

$debug = "no"; if ($debug) {;};

sub do_exit {

      $err = join(" ", @_);

      if ("$err" != "") {

      print STDERR "$err\n";

      }

      sleep(2);

      if ("$err" != "") {

         exit(1);

      } else {

      exit(0);

      }

}
open(INCLUDE, "<$common_dir\\common_script.prl") or do_exit("error
opening include file ’$common_dir\\common.prl’");
$buf = "";
while(<INCLUDE>) {
      $buf = $buf . $_;
}
close(INCLUDE);
eval $buf || do_exit("error on eval of include file
’$common_dir\\common.prl’");

my $args = $ARGV[0];
$args =~ s/%/ /g;
@args = split(";", $args);
my $ccuser = "";
$required_args = 0;
foreach(@args) {

      s/^[ ]+//;
      s/[ ]+$//;
      validate_arg_length($_);
      if (/^-i/) {
### customization change *** changed following line
         print "description : ’Elements With Group’\n";
         print "id : 2016\n";
         print "helpfile :\n";
         print "parameters : ";
### customization change *** changed following line
                print "LOOKIN GROUP";
         print "\n";
         print_element_rightclick();
         print "fields : ";
                print "\"Element Path\"(element_xpn, sort 2,
rightclick) ";
### customization change *** added following 2 lines
                print "\"Element´s Group\"(group, sort 1) ";
                print "\"Same\"(yes_no) ";
### customization change *** deleted following line
                #print "\"Creating User\"(user, sort 1) ";
         print "\n";
      exit(0);
}
if (/^LOOKIN[ ]*=[ ]*(’.*’)/) {
      check_lookin($1);
      $required_args++;
      next;
}
### customization change *** deleted following 2 lines
      #if (/^USER[ ]*=[\t]*\"*([^\"]*)\"*/) {
         #$ccuser = $1;
### customization change *** added following 2 lines
if (/^GROUP[ ]*=[\t]*\"*([^\"]*)\"*/)  {
      $ccgroup = $1;
      $required_args++;
### customization change *** deleted following line

             #validate_user($ccuser);

             next;

      }

      print STDERR "unrecognized argument: $_\n";

      print STDERR "  ccperl $0 -i\n";

      print STDERR "    for script´s interface.\n";

      do_exit("\n");

      }

      if ($required_args != 2) {

             print STDERR "usage: not all required arguments specified.\n";

             print STDERR "  ccperl $0 -i\n";

             print STDERR "    for script´s interface.\n";

             do_exit("\n");

      }

      ### customization change *** deleted following 3 lines

      #if ($ccuser =~ /[ ]+/) {

      #  do_clearprompt("cleartool find does not allow spaces in user

      names;

      # cannot proceed.");

      #}

      ### customization change *** changed following line

      open(CTFIND, "cleartool find $ctfind_paths -nxname -print |");

      while(<CTFIND>) {

             chomp;

      ### customization change *** added following 6 lines

             $grp = `cleartool desc -fmt ’%Gu’ ’$_’`;

             if ($grp eq $ccgroup) {

                $same = "yes";

                } else {

                $same = "no";

             }

      ### customization change *** changed following line

             print "$_;$grp;$same\n";

             #print "$_;$ccuser;\n";

      }

      do_exit();

E xam ple 4: C hanging the S hortcut M enu for the R ight-C lick H andling

M echanism

      The Elem ents w ith Labels report lists all elem ents w ith labels for a user-defined

      pathnam e. This report includes one colum n:

      n Elem ent Path

      The change to this report adds the Com pare with Previous Version com m and to the

      shortcut m enu. Currently, these com m ands appear on the shortcut m enu:

      n Properties of Elem ent

      n Version Tree

      n H istory

The report procedure is located in
ccase-hom e-dir\Reports\Scripts\Elements\Labels\Elem ents_with_Labels.prl.

Interface Specification

This is the existing interface specification for Elem ents_w ith_Labels.prl:

if (/^-i/) {
      print "description : ";
      print "’Elements with Labels’";
      print "\n";
      print "id : 2003\n";
      print "helpfile :\n";
      print "parameters : ";
      print "LOOKIN ";
      print "LABEL ";
      print "\n";
      print_element_rightclick();
      print "fields : ";
      print "\"Element Path\"(element_pn, rightclick, sort 1)";
      print "\n";
      exit(0);
}

N ote the call to print_elem ent_rightclick() in the m iddle of the interface specification.
The code for this routine is located in\script_tools\common.prl:

sub print_element_rightclick {
      print "rightclick : ";
      print "Properties_of_Element(single) ";
      print "sep ";
      print "Version_Tree(single) ";
      print "History(single) ";
      print "\n";
}

C hanges R equired

A convention used in the report procedures is to put the sam e com m ands on shortcut
m enus for all reports that use the sam e prim ary sort field. For exam ple, all the reports
w hose prim ary sort key is elem ent or elem ent_xpn display the sam e set of com m ands.

To m ake an additional com m and available for all reports w hose prim ary sort key is
elem ent or elem ent_xpn, m odify the routines stored in \script_rightclick and then edit
the associated routine in \script_tools\common.prl.

To change the report procedure, copy the contents of sub print_elem ent_rightclick
(located in \script_tools\com mon.prl) and paste it into the appropriate part of the interface
specification. Then, add a declaration to display the new  com m and.

288 Managing Software Projects

      M odified R eport P rocedure

      H ere is the m odified version of Elem ents_w ith_Labels.prl. This report procedure is

      exam ple4.prl in the T0046 package, w hich is available at

      http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

      $start_dir = $0; $start_dir =~ s/\\scripts\\.*/\\scripts/;

      $common_dir = $start_dir;

      $common_dir =~ s/(.*)\\scripts/$1\\script_tools/;

      $cc = ""; if ($cc) {;};

      $ct = ""; if ($ct) {;};

      $debug = ""; if ($debug) {;};

      $skip_path_checks = ""; if ($skip_path_checks) {;};

      $CLEARCASE_XN_SFX = ""; if ($CLEARCASE_XN_SFX) {;};

      $ctfind_paths = ""; if ($ctfind_paths) {;};

      $skip_path_checks = "yes"; if ($skip_path_checks) {;};

      $debug = "no"; if ($debug) {;};

      sub do_exit {

             $err = join(" ", @_);

             if ("$err" != "") {

                print STDERR "$err\n";

             }

             sleep(2);

             if ("$err" != "") {

                exit(1);

                } else {

                exit(0);

             }

      }

      open(INCLUDE, "<$common_dir\\common_script.prl") or do_exit("error

      opening include file ’$common_dir\\common.prl’");

      $buf = "";

      while(<INCLUDE>) {

             $buf = $buf . $_;

      }

      close(INCLUDE);

      eval $buf || do_exit("error on eval of include file

      ’$common_dir\\common.prl’");

      my $args = $ARGV[0];

      $args =~ s/%/ /g;

      @args = split(";", $args);

      my $cclabel = "";

      $required_args = 0;

      foreach(@args) {

             s/^[ ]+//;

             s/[ ]+$//;

             validate_arg_length($_);

             if (/^-i/) {

                print "description : ";

                      print "’Elements with Labels’";

                print "\n";

         print "id : 2003\n";
         print "helpfile :\n";
         print "parameters : ";
                print "LOOKIN ";
                print "LABEL ";
         print "\n";
### customization change *** deleted following line
      #print_element_rightclick();
### customization change *** added following 7 lines
         print "rightclick : ";
                print "Properties_of_Element(single) ";
                print "sep ";
                print "Compare_with_Previous_Version(single) ";
                print "Version_Tree(single) ";
                print "History(single) ";
         print "\n";
         print "fields : ";
                print "\"Element Path\"(element_pn, rightclick, sort
1)";
         print "\n";
      exit(0);
}
if (/^LOOKIN[ ]*=[ ]*(’.*’)/) {
      #print "paths are $1\n";
      check_lookin($1);
      $required_args++;
      next;
}
if (/^LABEL[ ]*=[ ]*’*([^’]*)’*/)  {
      $cclabel = $1;
      #print "label is $cclabel\n";
      $required_args++;
      next;
}
print STDERR "unrecognized argument: $_\n";
print STDERR "  ccperl $0 -i\n";
print STDERR "    for script´s interface.\n";
do_exit("\n");
}
if ($required_args != 2) {
      print STDERR "usage: not all required arguments specified.\n";
      print STDERR "  ccperl $0 -i\n";
      print STDERR "    for script´s interface.\n";
      do_exit("\n");

}
open(CTFIND, "cleartool find $ctfind_paths -element
’lbtype_sub($cclabel)’ -print |");
while(<CTFIND>) {
      chomp;
      ($path, $rest) = split $CLEARCASE_XN_SFX, $_, 2;
      if ($rest) {;}
      print "$path;\n";
}
do_exit();

290 Managing Software Projects

E xam ple 5: A dding a N ew  C om m and to the R eport V iew er S hortcut M enu

      The Elem ents w ith Branches report lists all elem ents associated w ith a branch and

      pathnam e that the user provides. This report includes the follow ing colum ns:

      n Elem ent Path

      n Branch

      The report procedure is located in

      ccase-hom e-dir\Reports\Scripts\Elements\Branches\Elements_with_Branches.prl.

      The change to this report adds the M erge M anager com m and to the shortcut m enu.

      This com m and is not supplied w ith ClearCase Reports, so the w ork required to

      included it is different from  that in Exam ple 4: Changing the Shortcut M enu for the

      Right-Click H andling M echanism .

      These com m ands currently appear on the shortcut m enu:

      n Properties of Elem ent

      n Version Tree

      n H istory

      Interface S pecification

      This is the existing interface specification for Elem ents_w ith_Branches.prl:

      if (/^-i/) {

            print "description : ’Elements with Branches’\n";

            print "id : 2013\n";

            print "helpfile :\n";

            print "parameters : ";

            print "LOOKIN BRANCH";

            print "\n";

            print_element_rightclick();

            print "fields : ";

            print "\"Element Path\"(element_xpn, sort 1, rightclick) ";

            print "\"Branch\"(branch) ";

            print "\n";

            exit(0);

      }

      C hanges R equired

      M aking this m odification requires a new  script for the new  com m and functions.

      You m ust place this script in the \scripts_rightclick directory. (The script can be w ritten in

      any of the supported program m ing languages.) The script m ust be coded to receive a

      stream  on input from  STD IN  from  a field that is designated by a rightclick m odifier in

      the interface specification of the report procedure. For exam ple, to create m y_rc.prl,

w hich starts clearm rgm an.exe (M erge M anager), you m ust place m y_rc.prl in
\scripts_rightclick.

M odified R eport P rocedure

H ere is the m odified version of Elem ents_w ith_Branches.prl. This report procedure is
exam ple5.prl in the T0046 package, w hich is available at
http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

$start_dir = $0; $start_dir =~ s/\\scripts\\.*/\\scripts/;
$common_dir = $start_dir;
$common_dir =~ s/(.*)\\scripts/$1\\script_tools/;

$cc = ""; if ($cc) {;};
$ct = ""; if ($ct) {;};
$debug = ""; if ($debug) {;};
$skip_path_checks = ""; if ($skip_path_checks) {;};
$CLEARCASE_XN_SFX = ""; if ($CLEARCASE_XN_SFX) {;};
$ctfind_paths = ""; if ($ctfind_paths) {;};
$skip_path_checks = "yes"; if ($skip_path_checks) {;};
$debug = "no"; if ($debug) {;};

sub do_exit {
      $err = join(" ", @_);
      if ("$err" != "") {
         print STDERR "$err\n";
      }
      sleep(2);
      if ("$err" != "") {
         exit(1);
         } else {
      exit(0);
      }
}
open(INCLUDE, "<$common_dir\\common_script.prl") or do_exit("error
opening include file ’$common_dir\\common.prl’");
$buf = "";
while(<INCLUDE>) {
      $buf = $buf . $_;
}
close(INCLUDE);
eval $buf || do_exit("error on eval of include file
’$common_dir\\common.prl’");

my $args = $ARGV[0];
$args =~ s/%/ /g;
@args = split(";", $args);
my $ccbranch = "";
$required_args = 0;
foreach(@args) {
      s/^[ ]+//;
      s/[ ]+$//;
      validate_arg_length($_);

292 Managing Software Projects

            if (/^-i/) {

                print "description : ’Elements with Branches’\n";

                print "id : 2013\n";

                print "helpfile :\n";

                print "parameters : ";

                      print "LOOKIN BRANCH";

                print "\n";

      ### customization change *** deleted following line

            #print_element_rightclick();

      ### customization change *** added following 8 lines

                print "rightclick : ";

                      print "my_rc(single) ";

                      print "Properties_of_Element(single) ";

                      print "sep ";

                      print "Compare_with_Previous_Version(single) ";

                      print "Version_Tree(single) ";

                      print "History(single) ";

                print "\n";

                print "fields : ";

                      print "\"Element Path\"(element_xpn, sort 1,

      rightclick) ";

                      print "\"Branch\"(branch) ";

                print "\n";

            exit(0);

      }

      if (/^LOOKIN[ ]*=[ ]*(’.*’)/) {

            #print "paths are $1\n";

            check_lookin($1);

            $required_args++;

            next;

      }

      if (/^BRANCH[ ]*=[ ]*’*([^’]*)’*/)  {

            $ccbranch = $1;

            $required_args++;

            next;

      }

      print STDERR "unrecognized argument: $_\n";

      print STDERR "  ccperl $0 -i\n";

      print STDERR "    for script´s interface.\n";

      do_exit("\n");

}
if ($required_args != 2) {
      print STDERR "usage: not all required arguments specified.\n";
      print STDERR "  ccperl $0 -i\n";
      print STDERR "    for script´s interface.\n";
      do_exit("\n");
}
open(CTFIND, "cleartool find $ctfind_paths -nxname -branch
’brtype($ccbranch)’ -print |");
while(<CTFIND>) {
      chomp;
      print "$_;$ccbranch;\n";
}
do_exit();

H ere is the new  com m and of m y_rc.prl that has been created to support a new  shortcut
m enu com m and for starting M erge M anager. This report procedure is available in the
T0046 package, w hich is available at
http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

# these are all set by set_record_vars in common_rightclick.prl
#
$CLEARCASE_PN = "", $CLEARCASE_XN_SFX = "", $CLEARCASE_ID_STR = "",
$CLEARCASE_XPN = "";
$CLEARCASE_BRANCH_PATH = "", $CLEARCASE_VERSION_NUMBER = "";
$ELEMENT_RESULTS = "", $BRANCH_RESULTS = "", $VERSION_RESULTS = "";
$results = "";

$debug = "no";

$start_dir = $0; $start_dir =~
s/\\scripts_rightclick\\.*/\\scripts_rightclick/;
$common_dir = $start_dir;
$common_dir =~ s/(.*)\\scripts_rightclick/$1\\script_tools/;

open(INCLUDE, "<$common_dir\\common_rightclick.prl") or do_exit("error
opening include file ’$common_dir\\common_rightclick.prl’");
$buf = "";
while(<INCLUDE>) {
      $buf = $buf . $_;
}
close(INCLUDE);
eval $buf || do_exit("error on eval of include file
’$common_dir\\common_rightclick.prl’");

if ($CLEARCASE_PN) {;}
if ($CLEARCASE_XN_SFX) {;}
if ($CLEARCASE_ID_STR) {;}
if ($CLEARCASE_XPN) {;}
if ($CLEARCASE_BRANCH_PATH) {;}
if ($CLEARCASE_VERSION_NUMBER) {;}
if ($ELEMENT_RESULTS) {;}
if ($BRANCH_RESULTS) {;}

294 Managing Software Projects

      if ($VERSION_RESULTS) {;}

      if ($debug) {;}

      $first = "yes";

      while(<STDIN>) {

             chomp;

             set_record_vars($_);

      ######################################################################

      ##

      # things to be done a record at a time are done here

             if ($first eq "yes") {

                $first = "no";

                open(COMMAND, "clearmrgman |");

                while(<COMMAND>) {;}

                close(COMMAND);

             }

      ######################################################################

      ##

      }

      # things to be done with the result set as a whole go here

      $results =~ s/ $//;

      #print "results are $results\n";

T ro u b le s h o o tin g

      There are tw o prim ary areas that you m ay need to troubleshoot:

      n Errors in the interface specification

      n Coding high-level languages other than ccperl

E rrors in the Interface S pecification

      These are the com m on errors you m ay m ake w hen coding the interface specification

      for your report procedure:

      n The interface syntax used in your program  does not conform  to the interface

         specification.

      n Invalid param eter nam es are used for the param eter specification.

      n The rightclick specification calls a routine that does not exist in \right_click.

      n The print statem ents to STD O U T are in a different order from  that defined by the

         fields specification.

      You can identify errors in the interface specification easily by using the testing script,

      ifaces.prl. This script checks custom ized report procedures that have been w ritten in

      ccperl. It is available at clearcase.rational.com/contrib/ T0046/T0046.zip.

To start the testing script, use a com m and of this form :
ccperl ifaces.prl <path-to-script-or-directory-tree>
W e recom m end that you test your report procedures before checking them  in to the
shared directory tree that you have configured.

If you do not run the testing script before using your report in Report Builder and a
parsing error occurs in processing the interface specification, the new  report does not
appear in the list of reports in the reports pane. There is no feedback; you see the report
description in the reports pane or you see nothing. If you do not see a description, the
parsing error is serious. If you do see a description, the interface specification is
som ew hat correct, but you m ay still be using an invalid param eter, referencing a
nonexistent right-click routine, or sending output in the w rong order to STD O U T.

The Report Builder does not check for valid param eters. For exam ple, consider the
interface specification for a new  report procedure, m y_custom _report.prl, w ith the
follow ing interface specification:
description : "This test report asks for a three known parameters and
two unknown parameters"
id : 2500
parameters : LOOKIN UNKNOWN_1 STREAMS FOO PROJECT
rightclick :
fields : "field 1"(string)
The second and fourth param eters of this interface specification are invalid. A t run
tim e, the description for this report appears in the Report Builder reports pane, but the
second and fourth param eters are displayed as blank lines in the param eter pane
(Figure64).

296 Managing Software Projects

      Figure 64 Report Builder W indow  w ith Invalid Param eters

      H ow ever, the testing script detects these errors because these param eter nam es are not

      supplied w ith ClearCase Reports (see Table7):

      my_custom_report.prl:

      desc: this test report asks for a three known parameter and two unknown

      parameters

      id: 2500

      parm: LOOKIN

      ***********************

      ERROR: illegal parameter: UNKNOWN_1

      ***********************

      continue? (y/n) > y

      UNKNOWN_1 STREAMS

      ***********************

      ERROR: illegal parameter: FOOBAR

      ***********************

      continue? (y/n) > y

C o d in g  H ig h -L e ve l L an g u a g es  O th e r T h an  c cp erl

      W hen coding report procedures in languages other than ccperl, such as Visual C++,

      Java, Javascript or Visual Basic, refer to the program m ing exam ples available in the

      T0046 package, w hich is available at

      http://www.rational.com/support/downloadcenter/addins/clearcase/contrib/index.jsp.

  tracking in base ClearCase   184

  tracking states   25
change sets   9

ClearCase Reports

  custom izable features   256

  custom ization exam ples   274

  how it works   255

  interface specification in report procedures

        263

  param eter choosers   270

  run-tim e processing   257

  setting up shared directories   260

ClearQuest integration

  about  16, 23

  custom izing policies   71

  database, setting up   65

  decom posing activities   72

  disabling links to project  98

  enabling custom  schem a (procedure)  66

  enabling projects to use (procedure)  94

  environm ent variables   73

  planning issues   47

  policies available   59

  querying database   120

  recom m ended use of  251

  setting up   16

  setting up UCM  schem as (procedure)  65

Com ponent Tree Browser   117
com ponents

  about  13

  adding to integration stream  (procedure)

        105

  ancillary   31

  candidates for read-only   34

  conversion of VOBs (procedure)  91

  creating new (procedure)  81

  design considerations   27

                                        im porting files for (procedure)  89

                                        m apping to projects   28

                                        organizing for project  30

                                        recom m ended directory structure   32

                                        when to delete   123

                                      config specs

                                        about  151, 157

                                        default, standard rules in   157

                                        exam ples for builds   170

                                        exam ples for developm ent tasks   162

                                        exam ples for one project  229

                                        exam ples of tim e rules   162, 164, 168, 170

                                        exam ples to m onitor project  166

                                        include file facility   159

                                        project environm ent for sam ples   159

                                        restricting changes to one directory   165

                                        selecting library versions   171

                                        sharing across platform s   174

                                        use of elem ent types in   212

                                      conventions, typographical  xxvii

                                      cquest-home-dir directory   xxvii

                                      custom er support  xxix

                                      D

                                      deliver operations

                                        elem ent types and m erging   45

                                        finding posted work (procedure)  109

                                        M ultiSite and   19, 109

                                        pending checkouts policy   55

                                        rebase policy   55

                                        rem ote deliver   109

                                        rem ote, com pleting (procedure)  109

                                        state transition policy   60

                                      developm ent policies

                                        See policies in base ClearCase; policies in

       UCM
developm ent stream s   14
  creating for testing (procedure)  102
  rebasing (procedure)  113
  when to delete   123
directories, m erging   206
directory structure
  creating new (procedure)   88
  recom m ended, for UCM  com ponents   32
docum entation
  Help description   xxviii

E

elem ent types
  how assigned   210
  predefined and user-defined   213
elem ent types in UCM   45
environm ent variables for ClearQuest  73
event records   154

F

foundation baselines   83

G

global types   43, 154

H

Help, accessing   xxviii
hyperlinks
  about  153

                                        requirem ents tracking m echanism   185

                                      I

                                      im porting files and directories   89
                                      include file facility   159
                                      integration stream s
                                        about  14
                                        adding com ponents (procedure)  105
                                        locking   102
                                        locking considerations   41
                                        m erging to base ClearCase branch   145
                                        rebasing between projects (procedure)  141
                                        unlocking (procedure)   112
                                        updating developm ent view load rules   107
                                        when to delete   123
                                      integration views
                                        creating for UCM  project (procedure)  85
                                        recom m ended view type   54

                                      J

                                      Join Project W izard   53

                                      L

                                      labels
                                        about  152
                                        baselines in base ClearCase   179
                                        use in config specs   169˘170
                                      load rules, updating for integration stream   107
                                      locks
                                        about  154
                                        exam ples   181

M
m ain branch   150
m akefiles and config specs   172
m astership

  about  19

  m odels of transfer   187
m erging files

  how it works   197
m erging in base ClearCase

  about  154

  com m ands for   200

  directory versions   206

  entire source tree   203

  extended exam ple   235, 240

  GUI tools for   199

  how it works   197

  non-ClearCase tools   207

  rem oving m erged changes   202

  selective m erge   201

  to m ain branch   203
m erging in UCM

  See  deliver operations; rebase operations

M ultiSite

  branches and   151

  ClearQuest links in PVOBs   99

  m astership transfer m odels   187

  rem ote deliver   109

  use in UCM   19

N
nam ing conventions

  branches   151

  ClearQuest schem a   47

  UCM  baselines   40

                                        views in base ClearCase   152

                                      P

                                      parallel developm ent

                                        base ClearCase m echanism s   150

                                        extended exam ple in base ClearCase   225

                                        UCM  scenarios   139

                                      parent/child controls in ClearQuest  72

                                      patch release in UCM  project  142

                                      policies in base ClearCase

                                        access to project files   181

                                        bug-fixing on branches   180

                                        change requests   184

                                        coding standards   183

                                        docum enting changes   177

                                        enforcem ent m echanism s   152, 177

                                        labeling baselines   179

                                        m onitoring state of sources   178

                                        notification of new work   182

                                        on m erging   154

                                        requirem ents tracking   185

                                        restricting changes visible   180

                                        restricting use of com m ands   186

                                        transfer of branch m astership   187

                                      policies in UCM

                                        about  17

                                        approval before delivery   59

                                        custom izing ClearQuest  71

                                        default view types   53

                                        delivery transition state   60

                                        delivery with pending checkouts   55

                                        m odifiable com ponents   53

                                        prom otion levels   21

                                        rebase before deliver   55

                                        recom m ended baselines   53

  setting ClearQuest (procedure)  96
  verify activity owner before checkout  59
Project Explorer   83
projects in base ClearCase
  branching strategy   150
  config specs   151
  developm ent policies   152
  extended exam ple of lifecycle   225
  generating reports   154
  m erging policies   154
  planning and setup   149
  views to m onitor progress   166
projects in UCM
  about  9
  cleanup tasks   123
  concurrent, m anaging   139
  creating   12
  creating from  existing configuration   90
  creating from  existing projects   92
  creating new (procedure)   83
  disabling links to ClearQuest database   98
  factors in gauging scope   28
  fixing ClearQuest activity links   98
  im porting com ponents   89
  incorporating patch release   142
  m aintenance tasks   105
  m apping com ponents to   28
  m erging to base ClearCase branches   145
  planning issues   27
  setting up new   76
  tools to m onitor progress   116
prom otion levels
  about  21
  changing (procedure)  114
  default  41
  defining in new  project (procedure)  85

                                        policy for recom m ended baselines   53
                                     PVOBs
                                        about  12
                                        as adm inistrative VOBs   43
                                        ClearQuest links and M ultiSite   99
                                        creating from  existing configuration   90˘91
                                        creating new (procedure)  76˘77
                                        m apping to ClearQuest database   47
                                        num ber needed   42

                                     Q

                                     querying ClearQuest database   26, 120

                                     R

                                     Rational Unified Process   27˘28
                                     rebase operations
                                        between projects (procedure)   141
                                        elem ent types and m erging   45
                                        policy for deliver operations   55
                                        updating developm ent view load rules   107
                                     recom m ended baselines   53
                                     record types for schem as, custom   68
                                     rem ote deliver operations   109
                                     reports
                                        ClearQuest queries   120
                                        for base ClearCase projects   154

                                     S

                                     schem as (ClearQuest)
                                        about  25
                                        enabling custom  for UCM   51

304 Managing Software Projects

   enabling custom  for UCM  (procedure)  66

   predefined, using   65

   queries   26

   requirem ents for UCM   49

   storage issues   48
selective m erge   201
sm oke tests   41
state types

   about  25

   default transition requirem ents   69

   setting for custom  schem as   68
stream s   13
subtractive m erge   202
system  architecture   27

T
tim e rules in config specs   162, 164, 168, 170
triggers

   about  153

   checkin com m and exam ple   177

   exam ple script for   182

   sharing in m ixed environm ents   127, 188

   to disallow checkins   183

   to notify team  of new work   182

   to restrict use of com m ands   186
type m anagers

   about  210

   creating directory for   215

   how they work   215

   im plem enting com pare m ethod   218

   inheriting m ethods   215

   predefined   213

   testing   220

   user defined   213
typographical conventions   xxvii

                                     U

                                     UCM  and base ClearCase, com pared   1

                                     UCM PolicyScripts package   49

                                     UnifiedChangeM anagem ent package   49˘50

                                     user accounts

                                        creating ClearQuest profiles (procedure)  72

                                     V

                                     version control, candidates for   28

                                     view profiles

                                        about  152

                                        m oving to UCM   247

                                     views

                                        config specs   157

                                        configuring for builds   170

                                        configuring for developm ent tasks   162

                                        configuring historical  169˘170

                                        configuring to m onitor project  166

                                        nam ing conventions in base ClearCase   152

                                        policy for default types in UCM   53

                                        restricting changes visible in   180

                                        sharing for m erges   203

                                     VOB Creation W izard   76

                                     VOBs

                                        converting to UCM  com ponents (procedure)

                                             91

                                        creating and populating in base ClearCase

                                             149

                                     W

                                     work areas   13