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Abstract

 OpenOME is a goal/agent/aspect-oriented requirements
engineering tool. In this talk, we explain the current
development of the OpenOME, as a result of
reengineering the legacy OME tool. We explain the
unique features of OpenOME and the improvements on
usability, extensibility and interoperability. Currently
OpenOME supports some advanced research topics
such as goal modeling and analysis, ontology queries,
requirements knowledge reuse. In the near future, it will
support Web-service based editing, weaving of
requirements goal aspects, discovery and application of
requirements patterns, viewpoint extraction and
applications through ontology queries, etc. OpenOME is
100% open-source and all contributions are welcome. At
the end, we show how you can contribute.
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Agenda

Motivations
What have been done since we started?
Some research topics

A tool of you, by you and for you:
Any suggestions, contributions are
extremely welcome!

5. How can you contribute?

> w e
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1. Motivations: Reengineer OME

OME = Organizational Modeling Environment.
http://www.cs.toronto.edu/km/ome

It was part of the Tropos project to support goal-oriented and agent-

oriented requirements engineering methodologies

(>5 years of development, >10 man-year efforts)

J OME has been used by more than 130 users across the globe

L Every OME user must sign an agreement with Techne because
It_he core Telos knowledge base is a binary module protected by the
icense

To enlarge the user-base and make it fully-extensible, we decide to
open-source it last year ... OpenOME

— Replace the Telos DLL module with an open-source module

— Reengineer the code base to pure Java

— Reshape the plug-in architecture

— Integrate with other modules
Some quality improvements

— Usability, Scalability, Extensibility, Reusability, etc.
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What is OpenOME good for?

« OpenOME is a general graph editor, supporting
conceptual modeling for Entity Relationships (ER), goal
models (NFR, 1*, GRL), etc.

« Itis designed to support requirements engineering

— Goal-oriented: goal reasoning through label propagation (GRL, i*
strategic rationale, NFR)

— Agent-oriented: group goals into agents (i* strategic
dependency)

— Aspect-oriented: group NFR in the “v’-graphs into aspects
It can interoperate with other graph editors

— ConceptBase (OTelos) .....cccevvvvviiinnn o already in OME
— Stanford Protégé........... Ontology Editors..... (OWL)
— AT&T Graphviz............ Graph Layouts........ (DOT)
— Microsoft Visio.............. Scalability.............. (XSLT)

— Rational unified process....Model-driven...... (EMF/XMI)
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Acknowledgement
OpenOME Is a forged effort

Progress until now ...
* Eclipse development
* Copy/Paste support (with Zhifeng Liu)

* Interact with Protége
(Cascon’04 demo, with Eric, Jennifer, Frank, Jane, ...)

* Load Visio model (with Jorge and Marcel)
e Layout through graphviz (with Xiaoxue)

« Load/Save Telos Knowledge Base without jtelos.dll
(with Xiaoxue)

 Reengineering to the MVC pattern
o Q7 representations (with Julio)
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How to begin with ...

e Download the recent SDK at
— http://sourceforge.net/projects/openome
— http://www.cs.toronto.edu/~yijun/OpenOME.html|

* Follow the instructions at
— http://www.cs.toronto.edu/~yijun/OpenOME.html/prep
aration.htm|
e You can start OpenOME In various ways:
— Command line: “run” versus “run_protege”
— “Run” menu inside Eclipse

— Windows: Associate file extensions “.tel”, “.q7”, “vdx”
to “run.bat” under the OpenOME project directory
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Input and Output Formats

0.
* run.bat =
« An input file can be in one of the following formats: JAVA

Telos
XML (E.g. Visio) provided there is an XSLT to convert it into Telos

Any programming language as long as you can create a parser using
JavaCC

(E.g., Telos, Q7)

DOT layout file, later ...

Java/EMF/XMI model, later ...

* An output file of OpenOME can be any of the following:

2005

Telos, the de facto format

OTelos (SML), to communicating with ConceptBase

Any output format supported through Protégeé (E.g., OWL)

PNG, the model can be saved into (File/Extract ...) a high-quality picture

DOT, the graph description format for Graphviz is saved when you do
“File/Layout...”
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2. What we have done?

Eclipse development

Copy/Paste support (with Zhifeng Liu)
Interact with Protégé

Load Visio model (with Jorge and Marcel)
Layout through graphviz (with Xiaoxue)

Load/Save Telos Knowledge Base
without jtelos.dll (with Xiaoxue)

. Q7 representations (with Julio)

S i A

\l

2005 OpenOME Early Requirements Seminar 9



2.1 Eclipse development

Debug - TelosCodeGenerator. java - Eclipse Platform

File Edit Source Refachor MNavigate Search Project Run  Window
- & g HB-0-Q @9 r > [ | %5 Debug
Hierarchry B - IBET | T 3| d=variables 1  Breakpoints 1.8 « =0
=7 Q7 Windows streamline [ Java Application] v + @ this= IStarGraphCodeGenerator (id=15)
g Ci\Program Filestj2sdk_nbhizsdkl 4. 2ibindjavaw exe (Feb 5, 2008 2:2\G5 FM) + @ out_file= "t warkspaces) \OpenOME \OpenOMEY \projectstitelos) a7y \streamline. tel”
= [T Q7 Windows streamline [ Java Application] + - & i ' . Cargiely o g ¥ w AT iy s O
- @@ ady toronto cs.ome, OMETab at localhost: 3613
= 4@ Thread [rmain] (Suspended)
=8 15t arGraphiCodeGenerator TelosCodeGener atar ), generatesoalMadel 5N
= Q7 mmain(String[]) lines 33
= ModelManager apply _esit(File) line: 635
= OMETab.createwidoets() line: 185
= OMETab maintStrinalT) ine: 250
Dou ble @ Thread [AWT-Windows] (Running)
s Ci\Program Filestj2sdk_nblizsdil. 4. 2ibindjavaw exe (Feb 5, 2008 2:37:05 PM)
<
J | OMEMode. .. J| IStarar.. I TelosCo... J| Telosl)... | middlew. .. J| TelosFr... a EEOuthc *az \ h‘s ] \" it
57 String TELOS CLASS MCDEL = ™™ serialized_tokens : ArrayList
58 TELOS_CLASS _MODEL += get_file contents(getMecaNodel()): p serialized_view : String
$ 59 for (Iterator i = serialized tokens,iterator(); i.hasNext():) @ TﬁoscﬂdeGemratDr(ﬁrr_avList)_
&0 String s = (String) i.next(): generateGoalModell ddvice, Advice)
@ generateGoaModel(String)
Elconsale ©7  Tasks Call Hierarchy - 3 = 8-=0
Q7 Windows streamline [Java Application] C:\Program Fileshjzsdk_nblj2sdk1 . 4.2\bin'javaw. exe (Feb 5, 2005 Z:37:05 PM)
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2.2 Copy and paste
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Tt Protégé 2.1.2
Project Edit Window Help

(file:\F :\research\COMMONworkspace\0 penOMEvprojectsit. pprj, Standard Text Files)
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2.5 Auto layout
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2.6 Platform independence
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2.7 Q7 support
What is Q77

2005

Q7 = 5W2H, an abstract language to
classify NFR/i* knowledge for reuse

When context-oriented

Who agent-oriented

Why goal-oriented

What object-oriented

Where aspect-oriented

How system/function-oriented

How much metric-oriented

OpenOME Early Requirements Seminar
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3 Some research topics

Q7, supporting the quality-based software reuse using aspect-oriented
technology
It also supports checklist requested by the KHP group J

2. Ontology and Viewpoints:
find errors
actor class view
Future work: PAL (Protégé Axiom Language) Queries
Future work: Front-end for Homomorphism Views Merging

3. Reasoning with Goal Models through label propagation
Future work
No time to expand the following topics:

4, Requirements and other SE phases

1. Forward Engineering:
From Stakeholder Goals to High-variability Software Designs

2. Reverse Engineering:
Refactoring Source Code into Goal Models

3. Conceptual modeling: EclipseUML  Ontology  Telos
5. OmniGraphEditor + OpenOME: Web-service oriented implementation of

the group editing of the requirements goal models (course project of
ECE450)
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3.1 Q7 language for aspect reuse

Who=Agent/Aspect/
Viewpoint

Why=Goal/
Softgoal/Task

V /_l — ;

<car>::design { & / What=Topic
?7? A

++widening&% Where=pointcuts

design[wheels]
design[shape] { &

} => ++stream
design[engine] => +
}
speed { &
streamline
powerful
}
streamline{ &
widening
constant
narrowing
} => ++ beauty

How

tant

How=Advices

When=Claims

much=Effects

2005 OpenOME

Early Requirements Seminar
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Q7 loaded in OpenOME

 |nitially, the
| agents are
compacted

e YOU can
expand them
Into the
Strategic
Rationale view

Single Click
here!
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Result 1* SR model

2005

2 DMETab test
File Edit ‘iew ‘Window Help |* Oplions

Save

i s ol L 2 e b + o I oo
i* Aptor ® Agert i Role i Position i" Aspect i Resource i Task i® Geal i° Seftgoal i* Dependency link i Decomposition link " Means-ends link i® 154 i INS i Plays " Oc
P o Yy -~
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A pattern to create strategic
dependencies (not done yet)

N
/ \ ——
\ N /’ \\
\ \
\ \
1 \

| 1 |

\‘ ,L; =, l( )l
\ A / \ B /
\ / \ /
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Where are the aspects?

<car>::design { & <car>:design { &
design[wheels] design[wheels]
design[shape] { & design[shape] { &

(true)=> design[head]
(true)=> design[body]
(true)=> design[tail]

(true)=>design[head] => ++widening
(true)=>design[body] => ++constant

(true)=>design[tail] => ++narrowing }
} => ++streamline design[engine]
design[engine] => ++powerful 1
} <speed>:speed { &
speed{ & streamline<=++*[shape]
streamline powerful<=++*[engine]
powerful ]
} | <beauty>:: beauty {&
streamline{ & streamline<=++*[shape]
widening }
constant streamline { &
narrowing

widening <=++*[head]
constant <=++*[body]
narrowing<=++*[tail]

} => ++ beauty

}
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Example 1. Media Shop
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Example 3. Middleware: CORBA

4 DMETab test
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Q7 1s a key to reuse NFR

The Reuse Process

Build for reuse Build with reuse
Use OME
pluglrj fqr The desirec
Protégé

-functionalit
Classificatior w

Query
OWL for (why and how
much
Use Query )
: plugin for
goa task e  / fene Protégé
softgoal query softgoal
Assets Q7 Asset< —> Partial
\/-graph = lerary V-graph

(why how what
how much and

OWL for
asset

when)
Use manual
Use an XSLT enumeration of
weaving tool pointcuts
Integration
(goal task)
Q7 [ Partial
V-graph
A The artifact that
Products Goal Aspects wishes to reuse
| (V-graph) - the asset (who)
The asset (why how where
instantiated with what when anc
the artifact how much)
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3.2 Ontology saved (MJF)

2005

+

Clazzes

ONAONONONON0) ® @ ()

Project Edt \Mindow Help
hed <« BR

el

Classes
C):THING A

SYSTEM-CLASS A
OMEChject

G
(C) OMEElement
IStarDeniedLinkL abel
IStarConflictElementl abel
IStarSatisficedElementlabel
[StarviesklySatizficedBlementl abel
IStarUindecidedElementl abel
IStarieakiyDeniecdElementl abel
IStarDeniedElementl abel

11| stats | [7]] Forme | ‘L Instances | iy Queries | oME
A :Dtspiay Siot

S 5]

;AH Instances |
| ng v ~

I Postive [Atrmosphere and Experience)-=Cc...
T Posttive [Atraosphere and Experience)-=Po...

I Postive [Atraosphere and Exparisnce)-=Po..
I Posttive [MJF Brand and Franchize]-=Aftra. .
T Postive [MJF Brand and Franchize]-=Aftras. .
I Posttive [MJF Brand and Franchise}-=Incre:
I Pasttive [MJF Brand and Franchise)-=Posii .
I Products-> General Festival Partrer

&3 Profit-=Encugh Maney for Future MJFs

I Pramate [MJF]-=Aftract People

T Promote [MJF|-=lbJF Achvertising

I Promote [MJF]-=Posithve [MJF Brand and Fr...

KT Promote [MJF]-=Promotion [MJF Brand snd ..

I Promation [MJF Brand and Franchize]-=Aff...

I Pramotion Be Gained thraugh Affiliation ar..
T Provide Agvertizing Space-=Acquire Spon
KT Provide Adverlizing Space-=Alract Spons .
I Pravide Free Tickets to Sponsors-=Acuire..
1 I Provvide Free Tickets fo Sponsors-sincreas..
I I Provide Free Tickets 10 Volurtesrs-sincres .
[ I Provide Free Tickets o Volurtesrs-shana;
I I Provide MJF Information-=&tiract People

I I Provide MUF Information-=infarmation Be Pr..
I I Provide Promotion through Affiletion and E:.
I I Provide Promotion through Affilation and E:.
I T Provide Recordings 1o Montreux Sounds-= .

[ I Purchase Products-=hanage General Fest...

[ I Purchase Products-=Products

1L Put on 'On' Festival Events-=Put on 'On' Fe:..

% I: Put on 'On' Festival Events-—=Put on Everts .
I I> Put on Off Festival Everts-=Put on Everts .
[ I Put on Off Festival Everts-=Put on Off Fes:
I I Receive Reverue for Sponsorship-=Sogui .
I I: Receive Revenue for Spansarship-=ihores .
I I: Receive Revenue for Sponsarship-=Rever .
I Record Evants-=Put on Events

I 2
[ I Recordings-=Provide Recordings to Mantre

I I Reduce Expenses-=Profit ’
I I Required Tasks Be Parformed-=Manage St
I I Required Tasks Be Parformad-=Manage V.
I T Required Tasks Be Parformed-shJF Tasks.
[ I Reverue [Food and Beverage)-=MJF Food

I I Reverue [Merchandise]-=h.F Merchant

I I Reverue [MJF Sponsorshipl-=MJF Sponso .
I I Reverue [Products)-=Pay for Procucts

KT Revenue [Recordings|->Mortreux Sounds ..

»

VcmEx

A

1-‘;‘, Revenue [Tickets]-=Ticket Distributor  (type=IStarDependencyLink, rame=Link_102)
Comment To

I Ticket Distributar

MName Links

Fram

I Revenue [Tickets)

Label

OpenOME

Early Requirements Seminar

28



Construct an Ontoloqgy quer

Tt Protégé 2.1.2  (file:\F:\researc "\COMMONWworkspaceVOpenOME\projectsM.pprj, Standard Text Files)
Project Edit  Window Help

Lo -~ BE =5 AR
1) Classes | [§11] siots | [T]] Forms | <25 instances | dfh Gueries | ome
i ::Seercn Results (3) Vi s

s (V] +) =] s (V] +]-] String 1 Good [Performance]

I Good [Performances]

) OMEObject & name containg w | performance T MIF
Class BEJ Slot EJB String
(C) IStarActorElement §| name is || MJF
< >
woe [ Fewer  |[ cleer O atch Al () Match Any Finel
Query Name

| performance typo ‘I Q Add to Query Lilbrary

Quety Library @
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Results 1 Errors highlighted

Tt Protégé 2.1.2

2(

Project Edit Window Help
hEag « 28

Cli) Classes | [§1]] Siats | [T]] Forms

(file:\F:\research\COMMONWorkspace\0penOME\projectsit. pprj, Standard Text Files)
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File Edit View Window Help [*Opfions
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Create another query

2005

Tt Protégé 2.1.2
Project Edit Window Help

DEd -~ B2k

C_‘ Classes :s‘-‘ Slots r]ﬂFoms

V] #)(=] e

) IStar ActorElement M

Query

Class

<

Guery Name
| Actor Class view

(file:\F:\research

AR

T instances | M Gueries  ome

- String

Clear

| Add to Guery Library

Guery Library

@

@ performance typo

\projects\t.pprj, Standard Text Files)

:'Seerch Results (21) v
I’ MJF Foundation and Foundstion Board
Mordreux Sounds (15t ) e
Affilisted Festival ar Agent Er
Mordreus Municipality a3t i
Swize Tourism erit

MJIF Program

TicketCorner (IStarAgertEement
Mordreuxjazz com

MJF ar gent

MJF Staff Marbsr

MJF Artists

MJF Coreerirng Mecia

MJF Sponsar el eEleme

WJF ¥ Olridesr et
MJF Food and Beverage Provider
MJF Mercharit "

MUF “iziar

Ticket Distributor

Genersl Festival Partner

Musical Partrers

Infrastructure Partner

B o o o o e o e

OpenOME Early

Requirements Seminar

31



Results 2: Actor class view

1 Protégé 2.1.2

\researc NCOMMONWorks pace\OpenOME\projectsit. pprj, Standard Text Files)

Project Edt Vindow Help

hEd «

Classaes
G [l

=R

cll) casses | (811 siats | [T Forms

AR

I nstances | M) Gueries  OME

]

*

&

BYSTEM-CLASS A
OMEOhject
IStarDeniedLinkLabel

file Edit View Window Help
m:O O Q0 Q

I* Options

]

\ (

)

-

)

Save " Actor i* Agent I Rele i* Position i* Resource i* Task i Geal i* Softgoal

.B. -+ -— E R - - -
I Dependency link i* Decomposition link i* Means-ends link i* 1SA 7 INS i Plays © Occupies ©* Covers i ls-Part-of

{1

dependency

Use Case Path

IStarConficiElementLabel = 3
|GtarSatisficedElemeniLabel ’ {
1Stantie aklySati sfice dElemen ’
IStarUndecidedElementLabe o,
IStardie aklyD enie dEl ementLs ’
IStarDeniedE lementLabel P

QOO0

ls-Part-af

Is-Partof

Moritred:
Sounds
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Work with other visual plugins

Tt Protégé 2.1.2  (file:\F :\research\COMMONWorkspace\0penOME\projects\. pprj, Standard Text Files)

Project Edt Wihdow Hep TGViZTab
D@ -~ R/ 1 AR

(C5) Classes | [§1]] Siats | ] Forms | 5 Instances | i} Sueries | omME | TGVizTab

Setting @@@: Search

frame
Affiliated Festival -~
> General Festwal Parner
T Infrastructure Partner

» MJF
MJF Attists
MJF Covering Madia

T MU AL Fandl med Plsvamsnse Oenid

Relatiohship Sup.. « mlg[ﬁ]m

IS THING A -~
). SYSTEM-CLASS A

v

OMEGrowableElkemen

ClIStarElerment

# () |5tarintentiona lEl er
C

=
Display Slot

[§]name v

(Al Instances

L
\

o
L4
=
W
<
=]
3
3
€
A
v

=

|51arSangoal onfribud on g

\ o
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3.3 Quantitative label
propagation

» Telos parser to convert the NFR goal
model into an input file for the goal
reasoning tool developed in Trento

e The result can be saved into DOT and
visualized in GraphViz

 Example, Media shop

2005 OpenOME Early Requirements Seminar 34



& OMETab test

Fle Edt ew
B <

Window pelp R Options

C) 55 S - £ B

Save NFRSoftgeal Opermtionalization Claim Goal Task Aspect  Contribution Link Comelstion Link ‘ieaving Link

Frowt [shop]

L2z zion Cookia
[tranzaction]

Getting
[accourt]

{tr ansactio

d  Ang

Freparing (cart
o

Shopgping
[zhap]

Mlake

atabase Tahh ntegrity o

[transaction]

Password
Protection
[account]

Updating
[accourt,
product]

SEL [protocal]
Managing
[shap]

Maraging
[=tock]

Customizing
[Erglish]

Usability
Panguage’

Maraging

And
[procuct]

Managing

Intobo:x [fort]

Informing

Searching
[=hop]

Make

zahility [fog

sability (o]

Searching
stock]
ol Reporting
[shap] ¥

Reporting Reporting Reporting
[=tack] [product] [sccount]

Page Layout
[gui] Usability
Parpout]

Marvigating
[=tock]

Goal 229

|
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Result of the label propagation

Navigating = Responsiveness .
[Steck] [ Trans: on|
51000, D 1000 SO0 D 1000

Checking
Ot

R =
e =
o on [FileSysiern]

oR

oR

AND AND e Customiznlion oR

[English]
AND s: o |, or
AND ERTTE \
Language
0500000

Usabilit
[Laz

0,500

0500000

Passs
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3.4 Not just requirements

Reverse engineering Forward engineerin
REQUIREMENTS g N9

TN

GOAL MODEL GOAL MODEL

Architecture SOA
REFACTORED
REPRESENTATION Functions
Web services
ode structure
LEGACY CODE Source Code
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3.4.1 Generating High-variability
designs from Goal Models

Annotate the goal model with light-weight
design information to derive the following
high-variability views

* Feature models

o Statecharts

 Component-connector models

e Aspects

 Web services (BPEL)
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Feature model generation

AND AND OR | OR

® @ 6%&6 6

f1 1 1

f2 f3 f2 f2 f3 2 f3

mandatory optional alternative or
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Schedule Schedule
meeting meeting
ND  —a
Collect Choose
timetables schedule
VP2 vP1 o VP2
By System Automatically

— 4 N
/By Person) / Manually ) . '/ﬂ3§>\‘
N Collect from Request
NOP_ OF |

0 NOP Agents from Users
A\ 3
| Send | Receive
Request § Response

AND AND L TR

- 1 +coan|cts [minimal dlsturbances]

inima

D.sturbances Accurate Send Receive +conflicts [accurate constraints]
( onstr in Request /\Response

(b)
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Statecharts generation

( )

Goal: name AND; ;AND AND;i ;AND AND; ;AND OR; ;OR g ‘

FormalDef: Q

e—[Pliname-ye @ O OO} .i i‘ i

P=>0Q

J
—(g 0
Goal: name Q (g) ______ Q‘o
(b) FormalDef: QQ[P]/name ®
-

\
( )

P=>0Q )

% R ""“5;;‘“;!
AND| AND AND” AND g m (2)

AND ! AND AND ) AND

Cgm)(_gr) (_9_)(_%_) (921 ) ( g 5 ) ( g] ) ( g 5 ) o—/action—p —/actior—p@®

(1) ()
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Schedule
meeting

AND

Send
Request

AND.

Receive
Response

AND
Collect
tlmetables ChOOSG
_ schedule VP2
— / q i OR OR
( By }
Vo ( Manually \ : utomatlcally
NOP | R~ —
ollect from VP3 NOP
Agents ollect from
Users
)

2005 OpenOME

Schedule meeting

-

/

[VP1=1)by_person

Choose schedule

[VP2=1]/manually
@®
[ P2]=2/automaticall
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Component-connector view

I: il,i2 I: il,i2
@ O: 01,02 @ O: 01,02

/OR OR\ AND AND
G Co

I: il,i2 I: il,i2 I: ill1,il12 I: i21,i22
O: 0l,02 0O: ol,02 O: oll,ol2 ©O: 021,022

I0 "' I0

|>—a>ﬁ
I0 ZC;:t;jx‘ I0 wiFTEI" 12

\J v M

interface type IO{

interface type IO{ G(IN il, IN i2, OUT ol, OUT o02);
G(IN il, IN i2 }

OUT ol, OUT o02); Interface type Il {
} G1(IN ill, IN il2, OUT oll, OUT ol2);

}
Interface type I2 {

G2 (IN i21, IN i22, OUT o021, OUT 022);
}
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O: Inte : ConstraintSet
: MeetingTime

AND I: UserSet,

< 'j AND . :
Get Users \system O: ConstraintSet
I: - Collect
Get Interval Constraints
I

O: UserSet
I: = p N
\ Manually )

I: ConstraintSet

O: Interval O: MeetingTime

I: UserSet,
Interval
O: ConstraintSe

Conflict
Minimization

NOP
User,

OR
Priority
Oriented -
I: Interval I: ConstraintSet 0: MeetingTime
O: Address ommunicate\ 0: UserConstrainks O: MeetingTilme
el : Address, Read Travel Cost
Minimization
: I

I:

Interval ( Maintained

onstraint : ConstraintSet

I: UserSet, O: MeetingTime
Interval

O: ConstraintSet

I: Address, Message
O: -
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Generated views

2005

IScheduleMeeting

Meeting Scheduler

Prepare Ul

Constraint
Collection
Module

Constraint

ts

o
|
o
Constraint ﬁ
Address Input UI 9
1]
s
Communication .
Module - VP3 3
H
R'\e/:lq%:est Instant
arer Messaging

Slot Calculator

VP4

Priority ravelCost C ts
Based Minimization | | Minimization
Algorithm Algorithm Algorithm

OpenOME

Schedule Meeting

o
/GetUsers
—®

]
/Setinterval
—®

4=2]/TravelCostMinimi

[VP4=1]/PriorityOriented
[VP4=3]/ConflictsMinimization

vP2=2—

[VP1=1])/FindUserAddresses
¥

[VP3=1]/InstantMessaging

./\[VP3=2]/Emai/\.©

/SendMessage

[VP2=1JNOP,

[VP1=2]/ReadMaintainedConstraints

Schedule
meeting

Collect
constraints

Select Slot

el Request
Intervals constraints

Read maintained
constraints

Automatically

Priority
Oriented

Receive
Constraints

Communicate
Request

Travel Cost
minimization

Conflicts
Minimization

.
Find User Senc
Address Message

Insgﬂdb‘\.

) Email
Messaginc
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3.4.2 Reverse engineering goal
models from legacy code

Legacy 1. Extract Refactore
source Methods d source
code Refactorlng code
No 2. Construct
Hammock graph?

AST o _ 3. Extract
(annotated <5. Parse Structured 4. Eliminate’ High-level | Stat.e.S/ Statecharts
Goal graph) program | GOTO \ Statechart| Transitions

6. Res ructure Refactoring
Goal 7. Test to Goal 8. Analyze Quality Goal Model
Model identify Model metrics to identify with

NFRs with NFRs softgoals Softgoals

2005 OpenOME Early Requirements Seminar 46

/\




Example. Columba

Refactoring
o Search “Java email client” in Google, you
will find this software

e It IS open-source
e It has 140 KLOC in Java
|t also has plug-in patterns

 First thing, we modify the code base to fit
Eclipse development (moving packages,
l.e., move all “src” subdirectories including
plug-in projects under the same “src”
directory)
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A screenshot

= Local Folders - Columba

File Edit Yiew Folder Message LUtiities Help
E Mew Messane @ Receive/Send a
D I ——
- =2 B @ 0| subject or Sender contains:
= Inbiax ———
(] Recent Messages W 9| Subject |From Date *
(O, subiect contains Columba
Q Change me!
£ Drafts
3 Templates
(5 Outbo:
3 =ert
& Trash
(), Search Results
B - Wijum Yu
=)

Reset

Size

Search dialog. ..
Q|
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Where to look at first?

o Secondly, we look for the main routine
from the manifest in the JAR file

Manifest-Version: 1.0

Ant-Version: Apache Ant 1.6.2

Created-By: 1.4.2_06-b03 (Sun Microsystems Inc.)

Main-Class: org.columba.core.main.Main

Sealed: false

Class-Path: lib/usermanual.jar lib/junit.jar lib/lucene-1.3-final.jar
lib/commons-cli-1.0.jar lib/jwizz-0.1.2.jar lib/plastic-1.2.0.jar li
b/jhall.jar lib/forms-1.0.4.jar lib/ristretto-1.0 _RC2.jar lib/jscf-0.
2.jar lib/macchiato-1.0prel.jar lib/frapuccino-1.0prel.jar lib/winpac
k.jar lib/jniwrap-2.4.jar lib/jdom.jar lib/jpim.jar lib/je.jar ${lib.
jdic}
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The Main routine

public static void main(String[] args) {
Main.getlnstance().run(args);

}

Thus we look at “run” routine, which has
81 lines of code
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The Run routine

public void run(String args|]) {

Columbalogger.createDefaultHandler();

registerCommandLineArguments();

// handle commandline parameters

if (handleCoreCommandLineParameters(args)) {
System.exit(0);

}

/[ prompt user for profile

Profile profile = ProfileManager.getinstance().getProfile(path);

/[ initialize configuration with selected profile

10  new Config(profile.getLocation());

11  //if user doesn't overwrite logger settings with commandline arguments

12 /l'justinitialize default logging

13

14  Columbalogger.createDefaultHandler();

15  ColumbalLogger.createDefaultFileHandler();

16

17  for (inti=0; i<args.length; i++) {

18 LOG.info("arg["+i+"]="+args[i]);

19 }

20

O©CoO~NOOTh,WNPE
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The Run routine refactored

public void run(String args|]) {
Columbalogger.createDefaultHandler();
registerCommandLineArguments();
ComponentPluginHandler handler = register_plugins();
handler.registerCommandLineArguments();
handle_commandline_parameters(args);
Profile profile = prompt_user_for_profile();
initialize_configuration_with_selected_profile(profile);
initialize_default_logging(args);
SessionController.passToRunningSessionAndEXxit(args);
enable_debugging_repaint_manager_for_swing_gui_access();
StartUpFrame frame = show_splash_screen();
register_protocol_handler();
load_user_customized_language_pack();
initialize_plugins(handler);
load_plugins();
set_look _and_feel();
init_font_configurations();
set_application_wide_font();
hide_splash_screen(frame);
handle_commandline_arguments_of the modules(handler);
restore_frames_of last_session();
ensure_native_libraries_initialized();
post_startup_of the modules(handler);
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ldentify NFR and introducing
softgoals

public boolean usability = false;

public boolean usability language_customization = false;

public boolean usability_assured_progress = false;

public boolean usability look _and_feel = false;

public boolean usability_font_configuration = false;

public boolean extensibility = false;

public boolean maintainability debugging = false;

public boolean maintainability logging = false;

public void run(String args|]) {
if (maintainability logging) Columbalogger.createDefaultHandler();
registerCommandLineArguments();
ComponentPluginHandler handler = register_plugins();
handler.registerCommandLineArguments();
if (extensibility) handle_commandline_parameters(args);
Profile profile = prompt_user_for_profile();
initialize_configuration_with_selected_profile(profile);
if (maintainability logging) initialize _default_logging(args);
SessionController.passToRunningSessionAndEXxit(args);
if (maintainability _debugging) enable_debugging_repaint_manager_for_swing_gui_access();

StartUpFrame frame = null;

if (usability assured_progress) { frame = show_splash_screen(); }
register_protocol_handler();
if (usability language customization) load_user_customized_language_pack();
initialize_plugins(handler);
if (extensibility) load_plugins();
if (usability look and feel) set_look _and_feel();
init_font_configurations();
if (usability font configuration) set_application_wide_font();
if (usability assured_progress) hide_splash_screen(frame);
if (extensibility) handle_commandline_arguments_of the_modules(handler);
restore_frames_of last session();
if (extensibility) ensure_native_libraries_initialized();
if (extensibility) post_startup_of the _modules(handler);

}
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The system without the NFRs

Java - Main. java - Eclipse Platform =) Columba

Package Explorer X Wig 10 = 0O/ jI) Main_java 2
sy Am— 1
=B |

= lib ~ /* Yijun Yu: Seftgg o ;c:;ddws

lib. Lib pubhlic boolean usal]
{_& X

Q Recent Messages
{2 lib.Lib encodings public boolean usal Q sub
ject containg Caly
{2 lib.Lib pavet: public boolean usay Q Change me!
£ lib. Lib test public bhonlean usaH 3 Drafis
# org.columba addresshock, config public boolean usal] Templates
f## org.columba,addressbook. Facade public boolean extd Ol o
ﬂ:.y ug.cmﬁa.mgsd)od«.hkbr. public boolean waif st
f# org.columba.addressbock. Folder i P y——— Trash
8 org.columba,addressboak. gui
: iy ke g O Search Results

&? o et wam - public void run(Scdf @ @ vijun Yu
# org.columba.addressboak. gui. aut 1T croisrainehy
# org.columba addresshoak. gui. dial 1 &
# org.columba . addressboak. gui. dial R ; -
# org.columba addressboak, gui. dial Coxponent J“'_lgn
# org.columba.addressboak, gui Frar handler.registg
# org.columba . addressboak. gui list if (extensibily
[ org.columba,addresshoak. gui kab Profile profilg
B org.columba.addressboak. gui tab initialize cond
8 org.columba.addressbock. gui tab if (waintainab}
# org.columba.addressbock. gui too SessionControll
# org.columba addresshoak. gui. tree if (waintainab§
# org.columba . addressboak. gui tree St
# org.columba . addressboak. gui. util if (ussbility_ g
ﬁj org. cohurmba, addresshoak, main register_protod
# org.columba. addressboak. model if (usability )

{k org.columba, addressboak. parser
## org.columba. addressboak. plugin

# org.columba. addressboak. shutdor
# org.columba. addressboak.util

# org.columba.chat

# org.columba.chat. command

# org.columba.chat. config

# org.columba.chat. frame

initialize_plug
if (extensibily
if (usability )
init_font_confj

Problems Javadoc Declaration B Consd

# org.columba.chat. jabber Mew_configuration [1ava Application] C:iPry

# org.columba.chat. Ui, action Pebr 1, 2005 3155124 AW org

# org.columba.chat. ui. conversation mr imlizing plugin

# org.columba.chat. ui. conversation Felp 1, 3005 9155134 AN org

# org.columba.chat. ui. conversation Iy imliring plugin m

# org.columba.chat. ui. dialog Febs 1, 2005 9355:24 AN org
# org.columba.chat. i, presence

plugin

FOECEE G EEE R E G EE R E R R

# org.columba.chat. ui. roaster N = ractPluginBandler init

# org.columba.core. action '3 tab lerenderes

# org.columba.core. backgroundt ask il e ractPleginBandler <init

!b org.columba. core. charset alizing plug ] mbow.enil.enu

# org.columba.core. command oy EEs34 AN s Z - P sinE v

*Urg.( PR e > . A I pi V] (avtrlwginbaniler inl
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The goal model
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3.4.3 meta model implementation

2005

Goal

GoalRefinement

rchildren
S

Wstring getName()
®Boolean isSatisfied()

®Boolean isAnd()
#¥Boolean isOR()

SoftGoal

#¥Boolean isFullySatisficed() ‘
®Boolean isPartiallySatisficed()

#Boolean isFullyDenied() ‘
®Boolean isPartiallyDenied()

SoftgoalRefinement

Refinement |

®Boolean isHelp()
Boolean isHurt()
®Boolean isMake()
®Boolean isBreak()

~_
~
\\\
StateRefinement
‘ #¥Boolean isSequential()
| ®Boolean isParallel()
FeatureAnnotatedGoal ComponentAnnotatedGoal StateAnnotatedGoal \

®Boolean isOptional ()
#¥Boolean bySystem()

®stringList getDatalnput()
®stringList getDataOutput()

®string getPrecondition()
®string getPostcondition()

Feature

®String getName()

#¥Boolean isMandatory() (;n ‘
®Boolean isOptional()

\
\

®Boolean isAlternative() \

®Boolean isOr()

®string getActivity()
®WstringList getinput()
®StringList getOutput()

OpenOME

#®string getTriggerEvent()
®String getCondition()
®string getActivity()
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3.5 Web service-based OpenOME

« OmniGraphEditor Is a web service that
keeps shared channels

 OpenOME communicates to the Web
service, open-up cooperative requirements
engineering possibilities

e Client/Server versus Peer-to-Peer

e Let’s hope the ECE450 students can
deliver something at the end of the course
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4. Relation to your research

1. This is a tool of you, by you and for you

2. Any suggestions, contributions are

extremely welcome!
w
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5. How can you contribute?

SOURCEE R(jﬁ“! http://sourceforge.net/projects/openome
To contribute:

shet

1.

2.

2005

Apply a developer account at source forge
http://sourceforge.net/account/newuser_emailverify.php

Send me email, | will add your account to the
developer member list

Commit the source code into CVS

CVS -d:ext:developername@cvs.sourceforge.net:/cvsroot/openome

Feature request
http://sourceforge.net/tracker/?qroup i1d=110573&atid=656743

Bug report

http://sourceforge.net/tracker/?group id=110573&atid=656742
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