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PartI-How Not to Program m CM S
Pipelnes

CMS Pipelnes is an extrem ely pow erful
productivity enhancer,buteasy to m isuse

M any novice plum bers pick up enough
know ledge ofPipelines program m ing
techniques to use itbadly

Mostpresentations address the “how to” aspect
ofPipelnes program m ing

W e address som e ofthe abuses ofPipelnes
program m ng techniques and how t avoid
them by presenting a series ofexam ples from
actualcode




“Notthinking like a plum ber”

‘PIPE < data file | stem recs.’
Doi=1Torecs.0

Endi
‘PIPE stem newrecs. | > data file &’

Ifyou cantdo m ore w ith Pipelines than filla
stem orwrite to a file,use EXECD

Less bad: Selectortransform records before
putting them 1 the stem

Best: Do the loop processing nside the
pipelne




M ultistream Pipes Aren’t That Scary

» Theproblem :

Read a fie. dentify one type ofrecord o be deketed from
the fie. Putthattype ofrecord n a lbog fike. Process the
rem anng records.




M ultistream Pipes Aren’'t That Scary

> Theproblem :

Read a fie. dentify one type ofrecord o be deketed
from the fie. Putthatiype ofrecord n a g fike.
Process the rem anng records.

‘PIPE < data file a | stem recs.’
(identify the records to be deleted)
‘PIPE stem recs. | locate 1.8 '’key’/ | >> deleted log d’
‘PIPE stem recs. | nlocate 1.8 /’key’/ | stem recs.’
(process the records)




>

M ultistream Pipes Aren’t That Scary

The problem :

Read a fie. dentify one type ofrecord o be deketed from
the fie. Putthattype ofrecord n a log fike. Process the
rem anng records.

‘PIPE < data file a | stem recs.’
(identify the records to be deleted)
‘PIPE stem recs. | locate 1.8 '’key’/ | >> deleted log d’
‘PIPE stem recs. | nlocate 1.8 /’key’/ | stem recs.’
(process the records)

v Forthe bstpart, try the foTow ng nstead:

‘PIPE (end ?) stem recs. | n: nlocate 1.8 /'key’/ | stem
recs.’,

‘2 n: | >> deleted log d’
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Even LOOKUP Isn*tThatScary...

» Notusng “Pipethink”

del codes = ' SQ SD SM SL SKX SKV SRD SRE SKT SKB SKI SKC SRN SRS
num codes = wor ds(del codes)
doi =1 to num codes
'Pipe < HRIMSCHG FILE * |,
'l ocate 111-115 /'l eft(word(del codes,i),5)’'/ |,
'specs 32-40 1 111-115 11 |,
'stem delids. append
end
Return

> Pipethinkrule#2: Ifyou’re coding a pipeline inside a
loop,you’renotusing Pipethnk




...eEven LOOKUP IsntThatScary

> Using the rightstage

del codes = 'SQ SD SM SL SKX SKV SRD SRE SKT SKB SKI SKC SRN SRS
"PIPE (end ?)’,
'< HRI MSCHG FI LE |7,
'L: | ookup pad blank 111.5 1.5 detail |,
'specs 32-40 1 111-115 11 |°,
'stem delids.’,
i
'var del codes |’,
s o] A et st
i
» Thinkaboutthe problem like a plum ber.

v W hen lbokng form ultp ke values n the same feld, thnk
LOOKUP, not loop




The Same Problem ,But“Unfolded”

"PI PE < XACTSND REQUEST A | STEM ALLREQ '’

trec.
“PEPE

cal l

t enp.
" Pl PE

cal |

='';trec.0 =0
STEM ALLREQ | LOCATE 1-7 / EXCHGAD/ ',
' | - STEMEFREG
XACTLOG " XACTSND there are 'trec. 0 EXCHANGE adds’

='"";tenmp.0 =0
STEM ALLREQ | LOCATE 1-7 [/ EXCHGDE/ ',
e P STEME-TENP:

XACTLOG ’ XACTSND there are 'tenp. 0 EXCHANCGE del s’

if tenp.0 > 0 then ' PIPE STEM TEMP. | stemtrec. append’

t enp.
' PI PE

cal |

='";tenmp.0 =0
STEM ALLREQ | LOCATE 1-7 /EXREA [,
" | STEM TEWMP.

XACTLOG ’' XACTSND there are ’'tenp. 0’ EXCHANGE reactivates’

if tenp.0 > 0 then ' PIPE STEM TEMP. | stemtrec. append’

t enp.
' PI PE

='";tenmp.0 =0
STEM ALLREQ. | LOCATE 1-7 /NTADD [/’

(fora totalof10 differentkeys)




How OneMightDo K

xacttype " EXCHGAD EXCHANGE adds; EXCHGDE EXCHANGE del s; ',
EXREA EXCHANGE reacti vates; NTADD NT Only adds;’,
NTADDE NT Only Extended adds; NTCHGE NT Only Ext ended changes;’,
NTDELNT Only del s; NTADX NT ADDX;’ ,
EXCHGAX EXCHANGE ADDX
NTDEL NTADX EXCHGAX
"PIPE (end ?)’,
"stemallreq. |,
"L: lookup 1.7 count detail |,

TR S ] o o ST e
’?l

'var xacttype |,
1] oo
gt e
Iyl
? L,
'spec / EXEC XACTLOG " XACTSND there are/ 1.10 strip nw 18-* nw/"/ n |
' command’

» Gettng over“m ulti-stream phobia” opens m any
doors




Som etm es Pipelnes 1is the
W rong Tool

> Towtt
out = Date(‘S’) Time() Left(UPDATE’,8) Left(Userid(),8)
‘PIPE var out | >> update log d’

> Use nstead

‘EXECIO 1 DISKW UPDATE LOG D 0 (STRING’,
Date(‘S’) Time() Left(UPDATE’,8) Left(Userid(),8)
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PartlI-Looping and Calculating m
pipes

> Two exam ples presented

> Both are the resultoftooldevelopm ent
> Both use 407 em ulation

» The firstone ncludes a looping pipe

-13



ToolforVM W ebgatew ay

> Background

v CG Iparam eters are presented one oftwo ways,depending
on how program was caled

OMETHOD=GET”-viaHTTP envionmentvarablke
QUERY STRNNG

‘CGl GETVAR QUERY_STRING (VAR QS’
OMETHOD="POST”-va the nputstack
‘CGI READ 1 (VAR QS TRANSLATE USENGLISH’

v In each case, the value retumed i the ‘UR L-encoded” form
ofthe param eters

URL?NAME1=VALUE1&NAME2=VALUE2& ...




VM W ebgatew ay Background

> The Cd URLDECODE comm and

v perform s transkhtion ofencoded characters

v splits the param eters nto ndvdualvarablkes
‘CGl URLDECODE (VAR QS INTO PARMS.’

v The PARMS 0 variablke contahs the tistofparam eter
nam es

Say parns. 0
NAMVEL NAME2

which kads o
Say parns. nanel
VALUEL
Say par ns. nhane2
VALUE2

el



W here sHeGomng W ith This?

> A customergaveusaW BNI

IfIdontneed © know , forany otherreason, how the
CGIprogram was nvoked,wouldntitbe nice ifthere
were ustone way o retreve its param eters.

> Sowewrote a Tittle EXEC

v Itencapsultes this dea and m ateria lzes the resulth
its caller’s nam e space
Cal | Get Parns

would produce PARMS 0 and aTlthe tittk PARMS ..

- 16



The Basic Logic

‘pipe’,
‘var parms.0 |, [* Variable names */
‘split |, [* One per record */
‘strip |, [* Cleanliness */
‘literal PARMS.OJ', [* Include main  */
‘spec /(stagesep !) var/ 1’,
'‘wl nw’, /* Build a pipe to */
‘/' parms./ nw’, [* promote to next */
‘wl n’, [* level */
11/ n|,
‘runpipe’ [* Run it 2

v This works fhe untilyou geta SELECT MULTIPLE tag or
som ethng else thatproduces dupticate nam es




A BitofCom plexity

v Ifa userselkcts wo (ormore) item s from a SELECT
box w ith the MULTIPLE option specified
URL?NANME1=VALUE1&NANVE2=VAL UE2 AGNANVE2=VAL UE2B .

v A fter URL DECODE...
Say parns. O
NAVEL NAME2 NAME2 .
Say parns. nane2
VALUE2B

v W hatwe don‘tsee from PARMS. 0 s thata sub-stem

has also been created
PARVE. NAVE2. 0 PARVS. NAME2.1  PARMSB. NAVE2. 2

2 VALUE2A VALUEZ2B




The Prob lem

» Constructthe com plete setofvariables created by
URLDECODE and m aterialize them nto GetPam s
caller’s nam e space

» The conceptualsolution

v Detem ne how m any occurrences ofeach name appearh
PARMS. 0

v Forthose thatappearonce, process as before

v Forthose thatappearm ore than once
[0 pass albng one copy ofthe nam e forprocessng as before

[0 constructa stem with asmany entres as there are
occumrences ofthe nam e;don tforgetthe countentry ( . 0)




The Solution D etails

> Kentify the “m ultiples”
‘pipe’,
‘var parms.0 |,
‘split |,
‘strip [,
‘sort [,
‘unique count last |,

v Now we have records ofthe form

2 NAME?2
10 chars
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Passing theOrigmnalVariables

v Stnceall“smplke stem ”varablks have t be passed,
m ake a copy ofthe records
‘o: fanout |,

v From one ofthose stream s, sekectustthe multples
‘pick 1.10 >>/ 1/,

v Use the countand the nam e  constructan ekementof
the second kvelstem
‘'spec 11-* 11,
1. n’,
‘1-10 strip n’,




Generatng the Substem Elem ents

v W e stillneed © generate the rem anng substem ekments,
nhcludng the count

v Usng 407 emulaton t do som e arithm etic
‘'spec 11-* 11,
‘f.0n,
'C! 1-10 strip nwrite’,
‘print c-1 1.10 right’,
‘11-* n |’, /* Rec w/ decremented count */

v Tomake itreally spiffy, oute the two types ofrecords o

differentoutputstream s
"S: spec 11-* 11,
‘.1 n’,
‘c:1-10 strip n write’,
‘outstream 1’,
‘print c-1 1.10 right’,
‘11-*n |,




Creating a Loop

v Ih ordert generate allofthe elem ents ofthe sub-stem ,
route the secondary outputofthe specs stage back o is
prim ary nhput

0 Thi is done by putthg an el asti c stage mmedately pror
O the specs stage
‘pick 1.10 >>/ 1/,
‘e: elastic |,
'S: specs 11-* 11",
7

e

o

v W e stillneed a way © term hate the bop

0 As written, twould decrem entthe countforever




“Closing” the Loop

v Tem hate the bop when the countgoes negative
OW hena = "appears n the countfeld (coumns 1-10)

IS |1’
‘nlocate 1-10 /-/ |,
le:’
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Putting the Pieces Together

> Gatherthe variable nam es
v The secondary outputoff anout
v The prim ary outputofspecs

> Generate smallpipe specifications to exportthe
variables to the caller’s nam e space

v Afterthe firstspecs stage..
“ 1: faninany |,
‘spec /(stagesep !) var parms./ 1
‘11-* n’,
‘/ I var parms./ n’
‘11-*n/ 1/ n|,
‘runpipe’,
7
‘o: |17
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p

pe

The Com plete Solution (ptl)

(end ? nanme GETPARMS)’ ,

var parns.0 |’,

1o 0 [l ]
Fstrispal

teral PARMS. 0|’

LSO
'uni que count last |’,

0.
' pl

SH

fanout |,
ck 1-10 >> / £ I i e
elastic |,
spec’,
1 St B
e L
"c: 1-10 strip n wite’,
"outstream 1’ ,
"print c-1 1.10 right’,
T Eet I  E
fani nany |,

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

Take the list of variables

Split it to one per record

Left justify them

Include the .0 variable

Set up to | ook for dups

I dentify how many of each

Keep a copy of the origina

Only interested in multiples
(Loop stall control)

Build two records:

First is one el enment of
the nulti-level stem
(e.g., PARMS. B. 2).

Second is |ike the original
record with the count
decrenment ed by one.

il
iy
Tl
)
)
o)
S
i
il
i
i
2y
it
el
2l
vl




The Com plete Solution (pt2)

' spec’, /[* Prefix each var nanme with i
"/ (stagesep !) var parns./ 1, /* the stemroot. Construct */
e B e S /* a pipe to pass the |ocal s
[ 1 var’oparnsitlint; /* copy of each variable up to */
Wl iR /* the caller. i
TS g e T

" runpi pe’,

o

A0 i e /[* If the count renains non- iad
'nl ocate 1.10 /-/ |, /* negative, route the record */

e /* back for another pass. il

o

D0 /* Send a copy of the original */

[} g [* variable back to the caller */




Another407 Em ulation Exam ple

> W orking w th counters

v CP Moniordata (forexam plke)accum ulates n counters
thatdo notresetbetween system IPLs.

v They are perpetualy hcreasng (decreashg) h value

v To getthe countofsom ethng between wo
observatons, com pute the difference betw een the

observations

Counter D ifference
Obs 1: 14837 ?
Obs 2: 15112 275

Obs 3: 15399 287




D ifferencing Counters -M ethod 1

> Onemethod ofdifferencing takes advantage ofthe
407’s w0 reading stations

/* Exanpl e of using 407 enulation to do field differencing */
" Cal | pi pe (nanme DI FFO) ',

1 % ’
eyl e

'spec wi-3 1’ /* Just pass along other fields */
STEEL /* Specify an identifier Al
'sel ect second’, /* Specify previous record i
fowd L, /* ldentifier on the prior rec */
"print s-f picture sssssssss9 nw |, /[* Qutput difference */

"drop 1 |, /* First one isn’'t neaningful o

L 3

v Justone shortcom hg exsts: use ofthe second readng
station delys the record




D ifferencing Counters -M ethod 2

> An altemative approach exists,using two counters
and one readng station

/| * Exanpl e of using 407 enulation to do field differencing */
'cal | pi pe (nane DI FF1)’,

1 % . |1

'spec wi-3 1’ , /* Just pass along other fields */
's.wd L, /* Specify an identifier 2
'set #1:=s-#0', /* Conmpute difference il
'set #0:=s’, /* Save "previous" val ue Ak
"print #1 picture ssSsssssss9 nw |7, /* Qutput it 2
"drop 1 |, /* First one isn't neaningful )

LI S |

v Thi approach refes on the factthatcounters are
hitatzed © 0

v Ih both cases, fordecrem entng counters,smpl reverse
the orderofargum ents h the subtraction




PartIll-Flow ing Text
A more elegantapproach

» The textflow ing problem has been around for
m any years

v Flow blcks oftexttogetherm aking mes thatare
kss than orequaln ength © a specified va ue
w hike preserving paragraph breaks.

» Marty had a Pipeline solution fora num berof
years but“Iwasn’thappy w ith i’
v Itused a subroutne P pete n a bop
v Itwas sw

> Attempts to solve the problem withouta

Callpipe foreach “paragraph” m etw ith repeated
failures




The Prob lem

> A paragraph is defined as a block of Tines that
Y S deln ied by blank hes

v begihs wih an hdented The (one orm ore kadng
blanks)

Y orboth
> Marty couldn’tfind a solution thatcorrectly
dealtw ith all three cases
v Precedng blank e, first he ndented
v Precedng blank e, first he not hdented

v No precedng blank The, fistthe nhdented (the
‘obvius” fourth case sn'tthe startofa paragraph)
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The Three Cases -Pictorially

~e—m—m— o~~~ —~——— s~~~ —~— ~———

—~——— —~—————~— ~————~— —~——

—~—————~— ~e—m— i~ o~~~ ~———~—

~,—— o~~~ —~— —~————~— —~— s~~~ o~ —~—

~ e~~~ o~~~ —~—~——~ ~——— o~~~

—~— s~~~ —~——~—

~e—m—— o~~~ —~——— s~~~ —~———

oy ) —~——

~—————~

~——~——~ ~ e~ A~~~ e~ —~——~ ~——~
—_—~—
— e e s s s s s s s~

~—~——~——~

—~——— ~— o~~~ —~——— i —~— —~— —~

—~— i~ s~~~ —~—

~ e~~~ o~~~ —~ i~~~ s~~~

~——~——~

—~————~—

—~——— — e m— |~ m———— —~——

—~—————~— —~———~— —~—— ~———~—

~,—— o~ e~ ~,— e~~~ —~

—~—— s~~~ —~—

—~———

~ e~~~ e~ A~~~ ~—— i~~~ o~

—~— i~~~ ~— —~——~




>

The Environm ent

The solution would appearin an environm ent
such as this:

‘pipe’,
‘< Input file |, /* The data source */
‘textflow 72 |', /* Lines <=72 chars*/
‘> output file’ /* The data sink */

29



The “0 ld” Solution

/| * Text FLOWNrecords, breaking at any line that begins with a bl ank

1

(including enpty |ines)

Parse Arg width
Do Forever
' peekto |ine’ /* Ensure there’'s sonething there */
| f Rc -=0 Then Exit (Rc—=12)*Rc
If Strip(line) =" Then Do /* Just pass any empty lines */
‘output’ line
'readto’
End
Else Do
‘callpipe (name TFLOW)',
|
'drop 1 [, /* Don't look at first line (might */
: i begin with a blank) */
‘pad 1 |, [* Ensure at least 1 blank */
'strtolabel / /|', /* Pass records until the next break */
'literal' line'|', /* Replace first line of group */
loin*/ /],
'spill' width '|',  /* Flow to width */
iy [* Pass to caller */
End
End




A Flash of lhsight

> W hile review ing the latestversion ofM elinda
Varian’s “Stream Iining YourPipelnes,”Marty
had an epiphany

» There probablywas no allencom passing single
stream solution to the problem

> The msightwas that, n ordert reconstruct
paragraphs after flow ing, Ihad to identify their
boundaries

(Yes,Iknow . O bvius once you think ofit.)




The New Solution

[ * FLOW REXX:
FI ow each paragraph in a streamof text to the wdth specified

)

I n the argunent.
Parse Arg width .
'cal | pipe (end ? Name FLOW' ,
i
'l: locate wi1 |, /* |Isolate blanks |ines ik
'n: nfind |, /* Lines w |eading blank also delimt */
'i: faninany |,
'joincont not |leading x00 / / |, /* One record per paragraph */
' change x0140 x01 |’ , /* See bl ock comment bel ow */
"split x01 |, /* Formerly blank line restored */
"spill’ width |, /[* Spill to desired wdth fof
' change x00 // |, / * Renove paragraph markers i
"pad 1 |, /* Retain blank lines if 2t
e /* witing to a file. T
X
e i
'spec x0001 1 |, /* Replace enpty line with 00 01*/
R
X
el
'change // x00 |, / * Prepend marker character i




/*

i

The New Solution (continued)

A paragraph is, for purposes of this stage, a block of text that
Is delimted by a blank line or by a first line that is indented
one or nore spaces (or both).

The first CHANCE stage (CHANGE X0140 X01) handl es the case where
par agraphs are delimted by blank |ines and are NOT indented. In
that case, the JO NCONT stage will join the 0001’ x blank |ine
marker with the line of text that follows, inserting a single

bl ank between them This bl ank nmust be renoved.
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>

The Acid Test —-Perform ance

The obvious questions is “How do they
com pare n resource consum ption?”

W e choseoneofMarty’ s NOTEBOOK files as an
nhputsource

v 1148 records (formatV 181)
Y amostd48K bytes

Lovely Rita gave us the answer




CPU Uilization by

CPU utilization of

5. 980
148. 040
11. 034
165. 054

(
(
(
(

5.
104.
11.
121.

CPU utilization of

4.141
6. 455
9. 447
1. 682
dlbe Sl i
8. 294
43. 936

(

(
(
(
(
(
(

4.
6.
2
1.
13.
8.
43.

Perform ance —Before

Pi pel i ne Specification from 12 Jan 1999 09: 22: 54
to: 12 Jan 1999 09: 23: 24

pi peline specification "NoNane0OO1":

980) ns ( 53K) in stage 1 of pipeline 1: < share notebook
104) ns ( 3K) in stage 2 of pipeline 1: tflow2 72

034) ms ( 65K) in stage 3 of pipeline 1: > erasene file a
118) ns total in "NoNane001" (1 invocation) <=====

pi peline specification "TFLOW .

141) ms ( <1K) in stage 2 of pipeline 1: drop 1

455) ms ( <1K) in stage 3 of pipeline 1. pad 1

447) me ( <1K) in stage 4 of pipeline 1: strtolabel / /
682) ns ( <1K) in stage 5 of pipeline 1: literal ========
917) ns ( 7K) in stage 6 of pipeline 1: join * [ [/

294) ns ( 1K) in stage 7 of pipeline 1: spill 72

936) ns total in "TFLOWN (243 invocations) <=====




Perform ance --Before (contnued)

165.054 ns attributed to stages; no virtual
2 pipeline specifications used (9 stages).
244 pi peline specifications issued.

0.
189.
14.
142.
212.

724.

023
402
625
823
808

735

CRC R R

7

I n general overhead.

I n scanner.

I N commands.

I n di spatcher.

I n accounti ng over head.

total.

1/ O




Perform ance --A fter

CPU Utilization by Pipeline Specification from 11 Jan 1999 15:28: 39
to: 11 Jan 1999 15: 28: 40

CPU utilization of pipeline specification "FLOW:

11. 783 ( 11.783) ns ( 1K) in stage 2 of pipeline 1: |locate wl

6. 105 ( 6.105) ns ( <1K) in stage 3 of pipeline 1. nfind _

6. 601 ( 6.601) ns ( <1K) in stage 4 of pipeline 1: faninany
15. 880 ( 15.880) ns ( 6K) in stage 5 of pipeline 1: joincont not

| eadi ng x00 / /

7.845 ( 7.845) ns ( 7K) in stage 6 of pipeline 1: change x0140 x01
e AT 5.570) ns ( 1K) in stage 7 of pipeline 1. split x01
4.230 ( 4.230) ns ( 1K) in stage 8 of pipeline 1. spill 72
i ety i 0l 12.119) ns ( 1K) in stage 9 of pipeline 1: change x00 //
4.758 ( 4.758) nme ( <1K) in stage 10 of pipeline 1. pad 1

4.304 ( 4.304) ns ( 4K) in stage 2 of pipeline 2: spec x0001 1
2.326 ( 2.326) ns ( 1K) in stage 2 of pipeline 3: change // x00
81.521 ( 81.521) ns total in "FLON (1 invocation) <=====

CPU utilization of pipeline specification "NoNanme00l1":

3. 669 ( 3.669) ns ( 53K) in stage 1 of pipeline 1: < share not ebook
84. 438 ( 2.917) nms ( 3K) in stage 2 of pipeline 1: flow 72

9. 523 ( 9.523) ns ( 65K) in stage 3 of pipeline 1: > erasene file a
97.630 ( 16.109) ns total in "NoNanme0OO1" (1 invocation) <=====




Perform ance - A fter (continued)

97.630 ns attributed to stages; no virtual 1/0QO
2 pipeline specifications used (14 stages).
2 pipeline specifications issued.

0.021 ns in general overhead.
2.709 s in scanner.
0. 065 ns i n conmands.
75.216 ns in dispatcher.
2.421 ns in accounting overhead.
178. 062 ns total.

» Thebottom Tne: CPU consum ption in this case
decreases by 75% (1 -178.062/724 735)

Notsumrising,butvery satisfying

Themoral:A subroutine pipeline in a Toop can
be a very expensive solution

Vi




Part N-Ihtegrating UserStages into
Pipelne Execs

> Userd ritten Stages

v Are created when
O builth stages cantdo the task athand
0O youwanttowrite a ‘macro”ofppelne stages

v Typtaly appearn a fie wih a fietype ofREXX
v Are caled by name
> Butthere’s anotherway
v o wrie them
Y 1 ncorporate them n a ppete

-44



AnotherW ay to hvoke
a UserdW ritten Stage

‘Pipe (end ?),
‘Label: rexx *.1: |',/*The insertion point*/

(?1

‘var uws |, /* The user-written stage*/
‘Label’’

where uws boks tke this
uws = “/* Comment */ stmt_1; stmt_2,;

- 45



WhyWould AnyoneW antto Do That?

> Makes application m aintenance easier
v There’s only one fie © transport

v Noworny of‘does the version ofthe stage m atch the
verson ofthe EXEC ?”

> Margnally fasterthan using an extemal file for
the userw ritten stage
v PPpethes doesnthave © Thd and read anotherfie

> Mosteffective ifthe userw ritten stage is unique
to one pipelne




How Do IGetThere?

> How do Itum this

[* Comment */

Signal On Error
Do Forever
‘peekto rec’

‘output’ something
‘readto’
End

> hto this

“I* Comment */;”,

“Signal On Error;”,

“Do Forever;”,
“peekto rec’;”,

(114

output’
something;”,
readto’;”,

“End;”

conveniently?




Convertng a Userd ritten Stage

> Add punctuation usng MKSTAGE EXEC
nkst age uws rexx a = insert =
v (MKSTAGE EXEC i ncluded as the lastpage of

this presentation ordrop the authora note fora
m achnhe-readablke copy)

> Editfile containing the parentpipeline

v Ihsertthe fie conahig the m odified stage before
the parentppetne
get uws I nsert a
v Assign the strhg conahhg the userw ritien stage ©
a varabk

v Modify the parentppetne © use the now -ntemal

it hni hown on
1-48



TheModified ParentP pelne

‘Pipe’,
‘< some file |,
‘locate /Marty/ |,
‘uws |, /* External
)
‘> modified file &’

uws = [contents of
user-witten stage]”

‘Pipe  (end ?)’,

‘< some file |,

‘locate /Marty/ |,

‘U: rexx (*.17) [,

‘> modified file &’ :
7

‘var uws |,

‘U




"PIPE (end ? name MKSTAGE) |’ ,

"< infn inft infm’|’,
sehange il oA e hdEs
'reverse |,

"strip leading |,
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"strip leading ;|’,
"insert /;/ |,
"i1l:fani nany |,

vinsert it ket
'reverse |,

"c: chop O before not blank |,
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"d: drop last 1 |7,
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"strip trailing str /,/
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Doubl e up any existing '"'s */
Actually STRI P TRAI LI NG */
For non-continuation lines.. */
Renove any existing ’';’s 1
bef ore adding after _every_ */
i ne. oo
Trailing quote and continuat.*/
Forwar ds again i

Set up to put the |eading o
guote after any indentation.*/
Go renove the trailing conm */
on the last |ine. */

For continuation lines, |ose */

t he now redundant ', o

Put | eadi ng quote just before*/
first non-bl ank character. */

Renpbve conti nuati on comma on */
| ast |ine. FlY




