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Gathering Requirements and
Traceabllity Management with UML

 Requirements (in Enterprise and System levels) do need to be
placed into “formal structures” in order to be gathered coheren
and traced toward software components

“business model”
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Software Reuse (Jacobson etal., p.229)




Specifying requirements with the
UML ’s Activity Diagram : issues
Emerging goals inside an activity (sub-activities) are not

represented

— No response to ‘ how an activity is performed’

Evolutivity for RequirementsN.A. via activity states

Bridging towards Use Cases / Software : No traceability !
M odeling the Business using the UML’s Activity Diagram
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- Process steps (Activities) are not ‘Goal O riented’ !




Need for “Goal Orientation” to
Gather & Trace Reguirements

« Activity Diagrams do not provide boundaries for ‘requirement
components’ that encapsulate goals and related sequences
Inside a requirement

— They do not provide a “formal structure” for gathering requirements

— Tracing & testing requirements as components become difficult even
with well-structured use cases

Use cases and Interaction diagrams are better structured whe
they are aligned on these ‘requirement boundaries’.

Activity/ Action States need to represent subsequent goals to
reach for every ‘ requirement component’




A Goal-Oriented Framework to specify ‘Requirements’

A requirement is ‘Somethingo execute’ that needs to

specify how functionallyits goal may be reached
Meta Layer

:something
(to execute)

:something
(execued <<instance of>>
' Instance Laye

:Order —
(to deliver) i :Product l
‘ (to verify)

:Delivery
(to execute)




Goal Oriented Object (GOO): Task oriented set of objects th
express their contextual behaviming ‘behavioral states’

/ GOAL ORIENTED OBJECT (Execution) \

[condition 1] :Output Object 1

m— (to execute |

[condition n] -Output Object ] !

:Driver Object ) (to executg
(executing [condition 1] =5 ception Object

o~ (to execute) CONTEXTUAL

condition n’] [~ - - OUTPUTS
[condition Nl [*Exception Object |

(to execute)
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Object 1 Object N

(to execute = | (to execute
CONTEXTUAL MACHINERY

» Machinery, Exception and Output Objects are ‘event typed’ objects.
*Driver object is a function typed object




Order (Delivery) : A Goal-Oriented Object (GOO)

ORDER (Delivery) \

) [delivery OK] ‘. : :
Order F-->0—— BN || :Invoice

(to deliver) i 1| (to prepare] T
INPUT EVENT | (delivering) | [depositNoK| - Order || 5yrpyt EVENT
OBJECT i (to requeug)| OBJECT

EXCEPTION OBJ.E

- Product . Delivery
(to verify)| |(to execute

CONTEXTUAL MACHINERY /’, j

*Order (delivering) owns the necessary know-how to realize its goal.
oIt controls the activity by sending messages that are executed by its contextua
machinery.

*Objects of the Contextual Machinery carry thregponsibility to realize the goal
of the driver.




Goal-Oriented Objects applied to the Activity Diagram
/ Order (Entry)

Goal-Oriented Activities capture Horizontal Requirem
with a Semantical Continuity
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Flows carry Context between GOQOs

Flows between two Independent or Nested GOOs
\ carry a context
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Goal Oriented Activity Diagram : detalls

%= Ensemble Streams - [DMG_DrderProc_Requirements::Main]

M= E

EE“E Edit “iew Toaolz “Window Addln Help _||51|£|
D& &3]3y <=z SRl 28 Bf= iiE] 29 BlE BT 22|= ==

awimlane

- CUSTOMER SERVICE DEFPT. -wimlang.

W - CUSTOMER --

AEC

= Order Request

- (o process)

[ |
== DORDER_APPLICATION
= Filling
L == control ==
= Crder_Application

Folie) ifillingg)

% Rl |

& == gutput ==
L Crder_Application
= fto process)
—

]
®

=)
8
—I, L4 |
Ready

iﬂDémanEl”J w8

ORDER REQLUEST
(Processing

== cantral ==

Order_Reguest
flmtlallzmcl‘.l

)

== uutput‘ﬁ: == machmer‘g.-' ==

Reguest (o reglsteD

Order_Applicatio
ta filly

-- DELIVERY Service. -- EI

S

Excerpt from an application afth
GOoAL ORIENTED ACTMITY
DIAGRAM to the 'order application

process’

Rectangular boundaries
represent '"Goal Oriented Ohjects’
components

Crder_Application 77 ~

== control == =< gutput ==

Order (o deliver)
{prncessing}

I,|.-"

== machinery ==

¢

rder ito registen

= mauc:hlner‘g.f ::) Gmduct (to alh:u:ateD

( == machiner‘:.r = w
Customer_Account (ta verify)

-~

(preparation)

ORDER
(Celiveryd

== cantral ==

Order (delivering)

R

:L. == rmachinery ==

W Productito verifin
== machinemn ==

' Delivery (to execute)

L‘!.I'

IMWOICE ( == cantral ==
o Invoice (preparing)

i m LI e LIk i

== putput ==
Invoice (o prepare)
L|_I

| [E¥ Microzaft Wo... | éﬁl Ensemble Str... I|$l Enzemble ...

A mi@a] 2311



Detall of the GOO Component ‘Order Delivery’

BehavioralState Transition Diagram (A Reusable and Executable Component)
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Business Process driven Use Cases and their Relationsh
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Traceability towards Software Components
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Goal Oriented Objects in the Development Life Cycle
Goal Oriented Activity Diagram

-

PROCESS and USE CASE Driven
GUIs

PROCESS Driven
USE CASES

‘BUSI NESS COMPONENTS'

allows an automatic specification of Use Casewith their relationships
(includes, extends, ‘invokes’)

very easy to understand and to validate by the yserstypable
Goal-Oriented Activity Diagram can drive a Distributed ARCHITECTURE

Task Repartition and Iterations Facilitated (No unfinished GOO classes by the
end of iterations within ‘Goal driven development cycles’)

Unit and Integration Tests based on @0 componentsand their interfaces




