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Why Model?

Ever-increasing complexity of
operational environments

« C/C++, Java, .Net

* Web, Handhelds, disconnected

« Legacy integration, modernizing
Ever-expanding choices of

development solutions

* Programming Languages, scripting
Languages

* IDE’s, testing tools
Ever-changing nature of software

projects

* Globally development teams

» Qutsourcing

« Compliance and Regulations
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Must I Model?

Modeling is the standard approach in engineering to
« Manage Complexity Maybe you must
» Mitigate Risk

Software development is the same as every other
engineering discipline in this respect

Maybe you should
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Why Manage your Models?

Models are key corporate assets

*They must be stored safely and
reliably.

*Every important baseline must be
accessible throughout the derived
product’s legally mandated
maintenance period.

Models are constructed in teams, with
each modeler working in parallel

*Model integrity must be maintained
when parallel versions collide upon
check-in.

AM11 6
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What is Merging?

For this discussion:

* Merge will mean 3-way merging to resolve parallel versions of a model when
the second and all subsequent versions are checked into a repository
» This operation is automatically invoked by all supported repositories
* Merge uses the identity of objects to align them for comparison
« “Compare with ...” commands within the Eclipse environment use a variation
of merge

« Fusion will mean 2-way structural merging to compare two models and capture
structural differences from a source model into a target model

« This operation can be performed ad hoc, by invoking the combine models
command

« Or it can be automatically invoked at the end of a code to model
transformation

» Fusion uses the name of an element and its path (list of container names) to
align elements for comparison

AM11 7
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What is Team Development?

Modelers generally work in parallel on a common set of artifacts

Manual coordination impedes the smooth flow of changes, so automatic coordination
for parallel development is extremely desirable

RSA directly supports team development through ClearCase, Team Concert and
CVS with fully automatic coordination of parallel development

RSA also supports ad-hoc modeling during the transition to more formal team
development practices

AM11 9
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What is Ad Hoc Modeling?

During the early stages of a project, it is common for several modelers to create
similar models with common objects

Chief characteristics are:
 the lack of any formal version control,;
* models that were created independently;

* models that do not share ancestry (although copying models to seed other
modelers is also supported)

@
@ %\/@
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What is Formal Version Control?

ClearCase, Team Concert and CVS automatically detect the need for a merge!

Typical behavior in mature projects

MERGE!

|
USer a MERGE!

user b

user c

AM11
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Supported Team (SCM) Repositories

ClearCase
» Pessimistic locking, must checkout each artifact
« Can check out all artifacts
* Runs unconnected with automated hijacking

*  When reconnected, ClearCase will checkout those files that have been hijacked

*  Optimistic locking

* File changes are seen at synchronization time
Rational Team Concert

*  Optimistic locking

* File changes are noted in real time or when polled

* Integrated collaboration tools

» Integrated work item management

* Integrated process and work flow management

AM11 12
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MDD with Fusion
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Fusion at the Transformation Target

Iteration is possible at every transformation stage
Change the source model, and you must transform again
Change the target (in parallel,) and the next transformation will have to be merged

There is therefore a fusion step in each transformation

transform

evolve evolve

Sou?cex transform ﬁm fuse /Ta—rget’

g

AM11 16
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Model Driven Team Development Artifact Flow

Eclipse Workspace caused by structural
, differences at
,/ transform time
L’I
» | transform fusion
evolve evo
imbort / checkin/ caused by checkin/  import/
check out merge €-------=-------- parallel] --------cccccccooooo > merge check out

changes

Model Rﬁmsnory Generated Artifact'lepository

AM11
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Tip: Allocate Sufficient Heap Space

The default heap space for RSA is not sufficient for the largest models
The maximum heap space of 1.6GB will help with merging of these models

Change this parameter in your eclipse.ini file (in the installation folder):

-\

C:“Program Files IBM'SDP70"jdk'jre'\bin'javaw. exe
-vmargs

-¥guickstart

-Xms40m

XMXTEEm e—

-Xgcpolicy:gencon

-Xscmxsom . The maximum changes by operating
-¥shareclasses:singlelvM, K§&8Rm and JVM version. Java 1.6 is
-Xnolinenumbers pushing to 2GB (win32), 3GB (Linux32)
-XX:iMaxPFermsize=31.M or 4GB (64bit.) Next SR will have 20-30

GB heaps on 64bit platforms!

AM11 19
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Tip: Consider Disabling the Swap File

When a workstation has 2GB or preferably 3GB or
more, it is a candidate

Windows performs dynamic paging of memory to disk
to simulate a much larger memory space and allow
many applications to share the CPU, but paging is
slow, manifesting as random pauses or slow
response when bringing a new application to the
foreground

Java applications aggravate the situation

Paging can be turned off in the System Control Panel.

Drive [Volume Label] Paging File Size (MB

Z:

Paging file size for selected drive

Drive: s
Space available: 62493 MB
'!::} Custom size:

Initial size (MB):
Maximum size (MB):

() System managed size

(*) Mo paging file [

WARNING: Smaller memory sizes or running several concurrent applications
can cause an out of memory error and applications may crash. This technique
should be considered on a case by case basis for advanced users only! The
author has used the technigue since 2004, but it carries some risk.

AM11
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Best Practice: Strictly Control Custom Profiles

Extend the UML meta-model with a custom profile to adapt a model to a domain

A custom profile changes a model’'s meta-model once applied
» At this point, the profile is as important as the UML meta-model itself

Separate the custom profile’s life cycle from the models to which it is applied

Follow the formal process for custom profile development as defined in the profile
authoring guide and the team development guide

Deploy your custom profiles as plugins with pathmaps!

« Deploying profiles that are under active development into a workspace
project alongside the models under development is an anti-pattern — it
promotes loose upgrade and migration practices, which leads to subtle model
corruption that shows up during merging sessions

AM11 21
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Best Practice: Separate the Custom Profile and Model
Life Cycles

It is very important that
these life-cycles be

separated.
Create
Profiles should be stored Model

separately from models.

Failure to follow these
guidelines can result in
models that cannot be
opened.

More information is
available in Part 6 of
the compare merge
article series.

AM11 22
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Tip: Multi-stream Model Upgrades

Variations of a set of models can exist on multiple streams or branches

When these models are upgraded to RSA 7, many thousand new elements are created
more than once, and they do not match

P Product
Rose, XDE,
RSA 6
P Variant
P Product

RSA 7

migrate ‘\\\ Variant

AM11 23
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Tip: Multi-stream Model Upgrades (2)

Upgrading from XDE or Rose to RSA, or from RSA 6 to RSA 7 changes UML and
notational meta-models

These meta-model changes require the creation of many new elements that did not
exist in previous UML generations — we've seen 10,000 per model

These new elements have new identifiers and the same new elements are created in
each stream; each have a new unique identifier — but these will not match during
a compare!

RSA 7 includes technology to realign identities in a series of models, effectively
recreating the element ancestry relationships from stream to stream ad infinitum

After running the model alignment tool between two such streams, any two models
will have the same identifiers for any element that is intended to be the same,
thus superfluous differences are removed

AM11 24
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Tip: Multi-stream Model Upgrades (3)

The model alignment tool workflow looks like:

P Product
XDE
. Variant
1. Read file 1, create P varan
ID db, adjust IDs
i i i . identity
2. Write adjusted file 1 align ‘
3. Read file 2, match ; .
elements, assign ! migrate 3 A
IDs from db, store migrate | >
IDs in db for new > Product
elements
RSA

4. Write adjusted fle2 T e e Vari
~~~~~~~~~~~~~~~ ariant

AM11 25



IBM Rational Software Development Conference 2008

Best Practice: Understand the Factors that Affect

Physical Model Organization
Team structure

» Hierarchy within enterprise, all sharing common models?

* One enterprise model set in a UCM environment
» Separate teams delivering components to a common system?

« Multiple smaller model sets in a distributed SCM environment
Projected model size
« Small models?

* Any organization will work
* One huge model?

* Fragmented will perform best

AM11 26
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Best Practice: Understand the Factors that Affect
Physical Model Organization
Computing power available
* Resource constricted machines?
» Fragments will perform best
Preferred operational mode
* Prefer to share a stream and operate live on one model copy?

 Fully fragmented (exploded) model on a single shared integration
stream with dynamic views and enforced reserved checkouts

» Prefer to isolate modelers from one another and merge the work
later?

« Consider UCM or any equivalent branching mechanism with
fragmented models

« Smaller models need not be fragmented

AM11 27
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Best Practice: Strong Ownership

When people work on the same packages and diagrams, model element
conflicts are inevitable

When conflicts at the element level occur, the SCM system can no longer

get a successful automatic merge; instead, a visual merge is launched
and user intervention is required

If strong ownership is practiced, and people’s work is separated more
effectively, most merges are automatic and convenient

It is not necessary to fragment a model to practice strong ownership, simply
organizing the package structure effectively can enable this behavior

AM11 28
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Best Practice: Layer Your Model Packages

Think of a target, wheel or onion. Higher levels of sharing occupy the center,
while packages with lesser sharing move further outward in rings or
layers.

|deally, references to elements always flow inward between rings, never
sideways within a ring.

Diagrams tend to occupy the outer ring in separate “spokes.”

« Packages used by diagrams tend to flow from less shared to more
shared.

When correctly partitioned, separation into models is easily accomplished if
necessary. Strong ownership is easily applied as well.

AM11 AS
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Layered Approach

Common actors,
classes, etc in the

Shared Shared

center. group 2a group 2b

Packages less commonly
shared moving outward.

Diagrams in the outer layer.

Simplistic, yes ... but
mind while organizing t

AM11 30
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Best Practice: Fragmentation of Large Models

Break the model into tiny fragments down to classifiers and diagrams
Does not preclude appropriate package layering
Supports strong ownership

Very small memory footprint
« asmall number of fragments in memory at any one time

Complete hierarchy is visible within the model explorer

* In 7.5, expand in place for imported packages makes this a reality for
separate models as well, allowing both techniques to be mixed and matched

With strong ownership, file by file merge is safe when certain rules are followed
Full-context merge is perfectly safe under all circumstances

In 7.5, full-context sparse merge is available sot hat arbitrarily large models
can be merged!

AM11 31
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Fragmentation Memory Footprint

AM11

Start at the root element and drill down into
the packages until the diagram is opened.

As other fragments are needed, they are
opened automatically.

Only changed fragments are rewritten when
model is closed.

memory footprint

32
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New in 7.5: Shared Fragments are Back!

-
EEI Compare ('Blank Package,em:x' - 'Blank Model,emx" 22 = O
%24 Structural changes o nle IE?"u;f:,.
tviels) G 7 ¥ By By 45 45 20 L ¢ T oM - %24 Merged result
= ﬂ iChanges related to Left contributor ~ 3
[::]. JiﬁﬁiL IHJIE][j E3| \flEE\## I.iiij.-.tifiii.-téi E;};ig.iiﬁ k; Ej;;i ............................................ 2
------ £ Carvert Blank Model<Model = From "Model" ta "Package" i : D . =
I ..... MEIII'I —
------ ”I? (UMLPrimitive Types) v
An element will be converted from an instance of one metaclasstoan @- Explorer y
Yisualization of structural changes
%24 Left: MorphTestBlank Package. emx &y 4 %24 Right: MaorphTest/Blank Model, emx &y 4
-éfﬁ ............................................................................................. ¥ ﬁfﬂﬁﬁmﬁﬁa ........................................................................ v
..... Main [ ) 5 ..... D M ain [ )
= ”I, (UMLPrimitive Types) v = ”D (UMLPrimitive Types) v
@, Explorer @, Explorer
33
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Best Practice: Shared Fragments

It is once again possible in release 7.5 to separate your packages into
independent fragments.

Packages can, in fact, be the root of a fragmented model made of up many
separate files.

Packages can be imported into several models, effectively sharing them
across models

Packages will be expanded in place in the project explorer

AM11 34
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Sparse Logical Model Merge

B *synchronize 52 1 B tisparsslogicaltiodeiergeTestjBlank Facksge.emx £ =0
C¥S (SparseLogicalModelMergeTest/Blank Package . emx) = ?fﬂ SiFiin ral thahaes Q§° ?5.
20 - = e = = 5 r = = G e
gl | =k B Y |‘ﬁ|0 Ourre..nge(s) [ | T ¥ | & By 45 45 | 45 4 T odn |";§ Merged result 4] i By B
<q"-_:| e EFN Changes related ta Left contributar =] E Blark Package 1.2 (ASCIT -kl e
SparseLogicalModelMergeTest  [kan-cvstest-server] EJ% Model Yiew S a Packagel
24 ModelFragment_3.6fx 1.1- 1.2 (ASCII -kkv) iR ‘% Changes related to Elank Package<Model = EI Packaged
‘j:@? ModelFragment_S.efx 1.1-1.2 (ASCIT -kk) E]% Changes related to Packagez<Package> L _, Main
@p ModelFragment_7.efx 1.1 - 1.1 (A5CIT ko) [+ % Changes related to Packagel_pZ <Package = =4 ,u, [UMLPrimnitiveTypes)

S F_’E Package? 1.1 (ASCI -kky)

= From ModelFragme 5 D Main

: EJ B3 =Packagel_pZ 1.1 (ASCIT -kky)
1 Packagel_pz_pz

’ﬁ! ModelFragment_S.efx  (ASCIT -kkew) = % Fragment '\-'iew
Logical Models  {Full Context Merge)
1=# SparselogicalModelMergeTest [kan-cvstest-server]

= E?_n’ 1BM Rational Logical Model [ Root file; Blank Package, er

‘@ I5parseLogicalModelMergeTest/Blank Package. ems | i D Main
84 [SparselogicalModelMergeTestModelFragment 1. — =k | 2 E Class1 i
%4 {SparselogicalModelMergeTest/ModelFragment_2. Conflicts (0} |gﬁ*‘ f ,ﬁhwma};,-& Right Changes (2) _! &'I El PackageZ_p2_p2
%ﬂ {sparselLogicalModeiMergeTest/ModelFragment_3. an element from physical resource B will be joined into physical resource &, H lEI Irteifaces |
%% fSparselogicalModelMergeTest/ModelFragment_4. | {Physical resource B will be aukomatically deleted if necessary. ® B3 PackageS 1.1 (ASCIT -kkv) i
@ 15parseLogicalModelMergeTest/ModelFragment_S, |
?&J I5parselagicalModelMer ge Test/MadelFragment_6. i
i 6B JSparseLogicalModelMergeTest ModelFragment_7, | | Visualization of structural changes
B4 [SperseLogicalModeiMergeTestfModelFragment_6, "@ Left: Blank Package.emx [1.2] AT xﬁg| ‘@ Ancestor Left: Blank Package.em: [1.2] Right: Blank Package.emx [1.2]
= 7 Blank Package 1.2 (ASCII k) Al 1 Main A =] Exg Blank Package 1.2 {ASCII kkm
EI Packagel | =- F_'E sPackagel_p2 1.1 (ASCIT -kky) 'EI Packagel
| Packaged [ s Packagel _pZ_p2 [ | Packaged
5_'1 Main 3 Main = & ‘2: Main
Load Only the ?---”I, (UIMLPrinnitiveTvpes) i = Eﬁ »Packagez p2_p2 1.1 {ASC : E‘;, (UMLPrirnitivaTypes)
. = Ea PackageZ 1.1 (ASCIT M) / i 3 Parkage3 1.1 (ASCTI -k} & =-E3 Packagez 1.1 (ASCII -k
modified fragments D i ; s | @ Dl _
- Eﬂ =Packagel p2 1.1 (ASCH-kkv) || | | S - — =B Ea »Packagel p2 1.1 (A
and their ancestors | PEele - B3 pakaget 52,52
! -] Main ! *#a Ancestor Right: Blank Package.em: [1.2] - | Main
#-F3 Packagez_p2_p2 i — ] lasst
Only : - Interfacel é.,—,,i i e -7 »Package?_pz_pZ
] Ea Package3 1.1 (ASCIT -k s (LMLPrimitive Typss) Ea Package3 1.1 (ASCI-Kkv |
,‘,, (Standard) = =Py EF'::‘;Z Ll (ASETL o .m, (Standard)
- (efat) ) i :. . E%ﬂfpacﬁkﬁgﬁl ff,}.'l..(n?cu k) ] = (E)..ef_aum | > =
D | 5 T (5l Explover - 5] Explorer B
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Enable Sparse Logical Model Merge option

|bype filter text | Modeling Compare/Merge (= B

7.0.0.7, RSDand RSM | .. il
- G — Set Focus on the default view mode when navigating the structural changes #
7 . O . 5 . 2 ’ and R SA 7 . 5 CEE:E;;E‘;& Moke: The defaulk view mode is the firsk tab within the pane. This preference will take effect on any

open compare/merge sessions.

Available in RSA S preferedces ‘ CER

=] Compate/Pakch
= Madeling Compare/Merge

WO rkS In fl n d m e rg e . Combine Models Merge Automatically accept resolvable differences For repasitary merge session

L Compare/Merge Server

and UCM with CCRC - Delta Tree Canfiguration : Logical Madel Settings

: ‘- EMF Compare/Merge
7 . 1 - Content Types [ ] Disable Logical Model Synchronization
] Iﬂ Eelirrs Mote: Select this option to individually update, commit or synchronize em: and efx file artifacts.
. . & keys =1 When using this option; it is highly recommended that Fragment creation and absorption is not
WO rkS IN CVS o Markers petformed in parallel with okher users else it can result in corruption of the model, Tt is also
@ Mebwaork Connections recommended ko avoid refactoring of the model elerments between Fragments, When
. Perspartives necessary, perform these changes in a locked repository.

- Web Browser Mote: For alarge model with many fragments, Full contest {logical model) merging can take

I - Search
For RTC 1 * O’ d ISabI e © -5tartup and Shutdown [ 1Enable Sparse Logical Madel Merge:
|Og ICaI m Od el m Od e Iﬂ Warkspace significant kime because of the need to create three complete models as inputs, and ko create
a fourth complete merge maodel as output. Sparse model merge speeds this up significantly, as

1 1 & - Aickive O lation Technol
Instead y and praCtlce L—ﬂ S only those fragments that actually changed are loaded, along with their parent conkainers up

-Agent Controll
S LR AN ko the rook of the logical model. In this way, it is possible to perform a Ful-conkext merge with

Stron g Own ers h I p I E'H -Analysis all the benefits of model-integrity prokection but with much Faster performance because only
" (- Ank the change set is loaded For each copy of the model, There are side-effects, howewver,
T+ nokably the appearance of broken references where fragments are missing, This does not
[ Data Management [ affect the merge result,
i i | it
[+l Frove Dianram —
@ [ o | [_ Cancel J
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How Does Sparse Merge Help?

By merging a complete subset
of the models! All changes
appear, all unchanged files
are ignored.

Contributor Contributor

Bas Contributor

Contributor

1

Z

AM11

Full subset identified
for merge.

All the white files left
out. This scales to
any sized models,
since the majority
are ignored!

37
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Best Practice: Filters, Sorters and Groupers!!

(EE' Compare {'Blank Model.emx' - 'Blank Model.emx' - 'Blank Model.emx') &3 =0
f2d Structural changes & B8 Yo
No Ionger a slave to excessive 1 unresclved conflick(s) and 25 visible change(s) %24 Merged result
deltas, it is now possible to B B s DD 0T A = B3 Blank Mods! ~
suppress noise T A e it o

3y Delete sdacumentations"attributel doc”|  Filker out Modify Changes

Ships with many useful filters E-Ah Modlfy change Fiter out Move Changss
. ol Modify Blank Model <Model =, name : Skri Filker out Fragment Jain Changes
CUStomlzab|e iy Modify «documentation:"1r R\ N30 Filker out Fragment Separation Changes
=4 Add change Filker out Diagrarn Position and Size Changes
Extensible through extension point - %, Add Documentation -> < <documentatio  Fier oLt Diagram Changes
b add Artifactl <Artifact o Blank Model<  Filter out Stereotype Application Changes —_
. © add edocumentations"1rin2trin3ringly  Filker out Documentation changes (ngEdIEl?
Can Sort by delta type Or ObJeCt . I ----- B A | learazed <1 lze r'.:-:lllnll‘l':- hli Ill;.qulllr.qlllnnl‘l; Unselect Al Filkers :I =
Can flatten delta list! & Conflicts (1) | ik LerE ChaNGeEEl)” A Right chq ¥ 10 S0rting
- Sart by maodel element name
Delete change Sort by Delka Label B bt
Hierarchy Structure -
Flat Structure =
Wisualization of structural changes Group by Conflicking and Mon-Conflicking
v Group by Delka Type
Left; DeltaTreeFi. .. 1/Blank Model. ermx Ancestor Le Group by Meta-Madel Class Aodel, ennx
Ly iy Group by Logical Maode! File
N R PV Ancestor B Delta Tree Configuration. . | el
k@' Explnre‘r/ y Reset Delka Tree Configuration 3 y
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Editable custom delta tree filter

Fully customizable rules, very selective
suppression by element type, embedded
string value, delta type, etc.

Requires no programming, but allows it!

& Delta Tree Configuration

Filters

] Filker out: &dd Changes ~
Filter ouk Delete Changes i
] Filker out Madify Changes

] Filker out Move Changes

] Filker out Fragment Join Changes —
] Filker out Fragmenkt Separation Changes

[] Filker out: Diagram Position and Size Changes

& Add New Filter

Filter name: | Iy custom programmable filker |
Filker out condition: |Match the following v |
Type of change:

Add change

[ pelete change

] Madify change

1 Mave change

] Madel Fragment Join change

[] Maodel Fragment Separation change

|:| Type conversion change
Meta-Model classes of the changed elements:

Name Package Path A
L | Callgehavioraction urnl org.eclipse.uml2,unl, CallBehaviors

L | CallConcurrencykind urnl org.eclipse.uml2, uml, Calloncurren —
L | CallEvent urnl org.eclipse.uml2, uml, CallEvent

L | CallOperationaction urnl org.eclipse.uml2,unl, CallOperation:

L | Cananicalstyle nokation org.eclipse.gmf. runtime, notation, C

L | CentralBuffertode urnl org.eclipse.uml2,unl, CentralBuffer!

L | ChangeEvent urnl org.eclipse.uml2,unl, ChangeEvent
v Class urnl org.eclipse.uml2,unl, Class

L | Classifisr urnl org.eclipse.uml2,unl, Classifisy

L | Classifier TemplateP ar ameter urnl org.eclipse.uml2,unl, Classifist Temp

L | Clause urnl org.eclipse.uml2,unl, Clause

|| ClearAssociationAction urnl org.eclipse.umlz,uml Clear Associati v
< | »

Search delta label string pattern

| Classs|

| [Jcase sensitive

["1 Filter out Diaaram Chanoes b’
Remove Edit. ..
Sorker: |Surt by Delka Label W |
Struckure: |F|at Struckure V|
[ O, ] l Cancel ]

* = any string, ? = any character, | = escape for literals: * ? 1)

Example: "Class1", "Package”, "Fill Color”, "UseCase[4-8]", "Ackor[0-98]~345]]", "i[Viewl]", " *Actorl *Package"

[ Ok ” Cancel ]

AM11
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Reference Materials

Comparing and merging UML models in IBM Rational Software Architect — Kim
Letkeman

« Part 1 — Comparing models with local history

« Part 2 — Merging models using "compare with each other"

« Part 3 — A deeper understanding of model merging

* Part 4 — Parallel model development with CVS

- Part 5 — Model management with IBM Rational ClearCase and IBM Rational
Software Architect Version 7 and later

AM11 40
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Reference Materials

Comparing and merging UML models in IBM Rational Software Architect — Kim
Letkeman

« Part 6 — Parallel model development with custom profiles

« Part 7 — Ad-hoc modeling — Fusing two models with diagrams

Related Articles

» Authoring UML profiles using Rational Software Architect and Rational
Software Modeler — Dusko Misic

» Model Structure Guidelines for Rational Software Modeler and Rational
Software Architect — Bill Smith
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QUESTIONS
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Learn more at:
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