niversity of Trento
aly

Requirements Evolution in Software Systems

UNICORN

The Major Features of UNICORN

A Tool for Modeling and Reasoning on the
Uncertainty of Requirements Evolution

Le Minh Sang Tran and Fabio Massacci, University of Trento, Italy. Email; {leminhsang.tran, fabio.massacci}@unitn.it

— |

SEVENTH FRAMEWORK \
PROGRAMME

Long-life software systems need to evolve to satisfy
continuous changes 1n their working environment.
Intuitively, dealing with such changes in the early phases
of the development is much cheaper and simpler than
modifying deployed systems. These changes could be
forecasted at some levels of (un)certainty.

We propose an approach to support designers to
incorporate potential evolution of requirements and its
uncertainty into requirements models. We provide analysis
on the evolution uncertainty to facilitate the selection of an
optimal design alternative which behaves when evolution
happens.

Rule-based Approach for Requirements Evolution

Requirements changes are captured in terms of observable
rules. An observable rule is a set of triplets: a model 'as-
1s' (RM), a model 'to-be' (RM;) where changes occur, and
a likelihood (pj) that RM evolves to RM;.

ro(RM) = ¢ RM 2 RM; |» p; =1

Different design alternatives of models (‘as-1s'/'to-be') are
captured in terms of controllable rules. A controllable rule

1s a set of tuples: a model (RM) and a design alternative
(DA).

re(RM) = {RM — DA;|j = 1..m}

Reasoning on Requirements Evolution

We introduce different evolution metrics to support the
selection of an optimal design alternative.

e Max Belief is the maximum belief that an alternative is
still usable after evolution.

* Deferral Belief 1s the complement of total belief that an
alternative 1s still usable after evolution.

e Max Disbelief is the maximum belief that an alternative
1s useless after evolution.

Evolution Modeling Support

e Each requirement
requirement node (round rectangle). A
requirement model consists of a number of
requirement nodes

is represented by a [

o An observable node (diamond) corresponds
to an observable rule. R

e The model 'as-1s' connects to the observable
node by an evolution relation (solid line).

* The model 'to-be' connects to the observable node
by an evolution possibility relation (dash line).

Highly Customizable Constructs

e Every graphical construct is customizable via a
configuration file which is separated from the
source code.

e A graphical construct can be inherited from
another construct.

" & Palette
"""""" 5 "TNicoIn Lapgasgw'l
joors.an1v; An excerpt of a @€
3 eazoning, FDEraph ag FDGraph: fc ° f. = El"llit:r'
configuration file |
T | CJ Requirement
zops ! LAyt (}-Dbaer--.'abe
m requiresentdisgram @ Compound
raicems=nt D ar Mode
1 pape s and d 1 o §
frame| Encity = [requirenent, observable, depompose); (= Relation
Relation [eefin==, evolution, =wolw==] ﬂ' Refine
[, rfeTencEs - [J"tﬂ:t:lr:’!:_f?f?:’:!’.:&l b / Evolution
T.e. wgram £og | 47 Evolution
" - "Fou dimgran” Pozsibiliby
I [= References
=] agram_aler
igizModelElem &E Off-diagram

Reference

Lebellcon = image (¥ Lamquages/mmicornfac

IconRligement = 1;

Rt ASICHALAELJUER (DOCF_FILL(), Eww EETACY Figuee(l, Eiguee::ELAG_DOMNZCTOR_RNCHCR)

it aSdCRAlFLguIe (DOCF_FILL(), Centeclabali'came’]) |

Sige = dinid, 20):

‘eequiremant’, ‘ssitparst) | Requirement Text

addLabel | 'a "}

dlabel | 'nam EW_ERIMARY CHILD)

&
- T belPfdicPaxt( ]
= framef nil o}tz I m |

t [RQS]
iLarge scale keys and:
tidentities supported:

--------------------

[RQ-8]
Overall security
assessment supportedé : of BP services .

[RQ-4]
: Single sign-on :
i supported i

[RQ-3] [RQ-6] RQ-7] E
Keys and identities Less program- Robust and scalable
managed dependent BP services BP services

[RQ-15]

[RQ-16]

fRQY
t Ad-hoc SSO §

| R0
¢ | Simple IKMI

Ad-hoc solution
] for BP services

Common gateway
for BP services

[RQ-13]
Active
directory

Oracle Identity Open LDAP
Directory

¢ solution

.,
-----------------

[RQ-9]

: §Simp|e operation:

RQ17 i
Centralized :
PDP

Normal View

————————— —\ La rg e - M o d e I S u p p o rt % Uni o- - CiAiSEDEmolsufim.diagram - Eclips__
04 I File Edit Diagram MNavigate Search Project Sample Menu Run Window Help
I ......................... . o . o = :® @ e Quick Access B ‘ L5 Unicorn-Compact |l Unicorn
RO-1] j ; e Multiple diagrams are supported in a single file. = el Bie B gl | - B
. ———>§ [RQ-4] . . "o | BE Outline & - =0 |,
ReqUIrement 1 06 E ReqUIrement 4 E o EaCh dlagram Can refer tO elements ln Other By ’pjlatform:_v’resourcEv’CAiSEDemDu’swim.diagram - ~ | <% Palette I =
. d - .2 Default (Requirement Diagram) = .
ICEERTEES” TEEEREEE E ELEERR ] . 1 = ' & notherDiagram (Requirement Diagram L"‘“‘ 4
t diagrams by using Off-Diagram Reference sl| | Giietegen i Doy = |
o > ORQ1 SFEmEErET (O Requiremen t
A Ny AN W construct. ORL  Opendagaminneweditr | || @ Obsenet
N .‘- N .'- O RrQ3 Set diagram as default oc d
: ] . O RrRQ4 Ng';"'““"
[RQ‘Z] [RQ‘3] [RQ‘S] . [RQ‘6] O RQ-5 LT] Create new Requirement Diagram L
1 1 : 1 o 1 : O RrQ-U Create new Foo diagram 1 & Relatio
equirement 2 Requirement 3 |:Requirement 5 i :Requirement6 ; O RQ 16 oo 9 2 7 e
Panana s nanansnanansnas  erassssssasassssssases : O RQ-13 (Requirement) ¢ /" Evelution
O RQ-14 (Requirement) x::mp:-: 2 .
(O RQ-12 (Requirement) 2= 7 IEV l_;'_?"
A Refines: RQ-4 (Requirement) ibility
. A Refines: RQ-1a (Requirement) = References
<> null (Observable) &= Off-diagram
& Unicom - CAISEDemo/SWIM/swim3.diagram - Eclipse Platform SRICIIER (O RQ-0 (Requirement) Reference
File Edit Diagram Navigate Search Project Sample Menu Run  Window Help O RQ-2 (Requirement)
3 (O RQO6 (Requirement)
B v 1@ @ O Tahoma - v‘ ‘ v ‘ ‘ i N H v B v | 15% v Quick Access A W= ‘ [ Unicorn-Compact _j Unicorn —
‘= | ) Construct (demo.diagram) | [d] Default (swim3.diagram) 53 =0 | ;
] “ |53 Palette ) =]
- RQ-0] K&aD- %
& - .
o= Security services & Entity © (@
implemented (O Requiremen t
OObser\'able
@ Compound
u(3 203 Node
e \ S : & Rt Diff t Vi S rt
] R ifferent Views Suppo
i [RQ1 i m06 A [RQ-1] [RQ-2] ‘ =07 | [RQ2 i /" Evolution
i Authentication ie------- Authentication BP services 4>0-----'----->§ BP services : 7 Evoluti . . .
| requied | Y requies implemented [ oamenze? bosiity e Normal view: shows the complete requirements
f ’ = et with evolution rules.
&2 Off-diagram
Reference

e Evolution view: shows only elements involved to
evolution.
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