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Motivation

Z31 1T A OANOEOAI AT OO AOA1T 60
dependent:

Z Context stimulates a requirement
£ It is humid insideA fresh air is required

Z Context enables aralternative to meet a requirement
£ It is sunny and not windy outsidéy, windows can be opened

Z Context influences the quality of each alternative
F He is sleepingd opening windows violates his privacy/comfort

£ Meeting requirementsleads to changes in context
 Opening the windows\ opened windows and high light level

LG
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Motivation.. %@&

£ Most RE presumes uniform, not varying, contexts.

Z In emerging computing, likdJbiCom PerCom Aml,
this assumption is no longer valid.

Z Why Context with Goal®
17 EContext influences human intentiong: choicesfirst.
‘47 ESoftware hasto reflect human adaptation to context.

|

@é A Example:

- Z if a context like “tourist has not had lunch yet and it is around lunch hohiolds

E—\l:/ Z the tour guide will try to reach a goal like find a place for tourist to eat'

u Z Moreover, the context tourist is vegetarianwill limit the restaurants from which
the guide would choose..
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Contextual Goal Model

[caise08,er08, caise09forum, emmsad09]
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Contextual goal model

7 Contextis the reification of the environment that is
whatever provides a surrounding in which the system
IS t0 operaterinkeistiens 421 7.5 Pz ¥

£ Adaptability is, essentiallyselecting between variants

£ Associating each goal model variant & context is hard:
Z Exponential number of variants
Z Inability to understand variant at once.

£ To bypass, we identify context owariation pointsin
the goal model.

130Oct 09




Variation Points

1. ODecomposition each variant could require a valid
context to be adoptable.

2. Contribution contributions to softgoals are not
absolutely positive or negative.

/ promote product to\ (Staff gives product
\_  customer )/ \_info to customer /
| ¢ ' - — o
E or Ny (_ inperson jl ﬂ"?émntely by call)
i -‘"\ " .o '\\_\_ _ - | |II
:ﬁy cmss-selling}.,/ bgjriggfglrjwtg I by ggﬂ free\l A _ _!g N\ /
\_ AN AN ple J /' \«__, custom rweI?
- Jg ___informed >
C2 product C3 product is discountable Cgﬁfﬁg"'ﬁ:';-g“;f, C7 staff is in the
compliments another & interesting to customer n.-ggmfoqapjgf same room as
one the customer _ . '“_’ customer
already has. C4 product is free sampled

& new to customer
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Variation Points

3. Actors Dependencyto depend onother, a certain
context has to hold.

4. Root goals context stimulates root goals

| Custn} |rCust0mﬁ promute pmduct m‘\
eris | ,ﬂwgr sample% . erlS .\ customer
\\ ___,,/ \ customer / / /\ \ _
[ Sales \ | {/ by cross- \ ( by Uffermg "\ /by giving free’\
StaffIS | | 5e|||ng di { )| q .

\ AR iscount /\ "~ sample /

Ca staff is free, speaks a language C1enough time to promote,

common to customer, knows well the customer is not in a hurry,

product, and close to customer customer does not have the

product
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Variation Points

5. AndDecompositiornt certain contexts make aubgoal
/subtask in an Andlecompsitionneeded.

6. Meansend: some tasks require a valid context to be
adoptable in a meanend analysis.

/quide staff to\
[~ customer
\ location
C12

and

éhow customel\ /Show custome\*
\ place to staff / Plcture to staff

C12customer is not around
and can not be seen directly
by the sales staff
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/~ customer
. confirms the |

\_ offer /

<recognize voice % click-based>

\
C7:the customer place is C& customer has
not noisy, the system is technology expertise
trained enough on the and the used device has
customer voice a touch screen



Context analysis

E While Goal is a state of the world to reach; Context is a
state of the world that is the case.

Z Weanalyze goals to know whato do to reachthem
Z We analyze contexts to know whato monitor to verify them.

where/when

I _ —
goal to reach ¢ v context to verify
/_,,-f H_____H__
4 ™ .
J how how

why why to
- to L to
-.II(:) i 7% reach monitol M / \ / verify

¢ C /S /A

what to do what to monitor

™~
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CONTEXT ANALYSIS CONSTRUCTS -~

B Ny W Y.y
Cod®i 4
R

7 Fact a predicate specifying a context, its truth value
can be objectively computed.

7z E.g. F1: customer never bought the product [p] from the mall.

Z Statementy, 88 AAT 110 AA 1T AEAA
7 E.g. Stl: Customer does not have the product [p]

7 Help: F: fact, S: statement. help(F,S) iffAFS .
7z E.g.Help(F1,St1)

Z Decompositiont or/and of facts and statements.

7 E.g.customer is interested in product: (i) behaviorally or (ii)
historically.



CONTEXT ANALYSIS Notation

ﬂ MC3
product [p] is discountable and
interesting for customer [c] Customer Position|, |~ Mall has|  store
e
. . +X
has to be [isinterestedin | |5—— [ At lley | T T
[p]ﬂnlshed [0l IS_AL ||+ :
/\ /BF\ Touched +at_Time +floor End_Season| {| contains
few pieces end season [0] historicall c] behaviorally +start_time +start_date +quantit
rerrﬂ[rr)1]ed oggl] 0|2 [Hﬂ interested offl] [nte*%tedln[p] +end_time | r exist_in| | +end_date quamty
[]bwys [c]b [ hads o] [d] often Bought Area | | Category|| Region Product
usuaIIy of [p] pen recentl y# comesto .
category Iyip] long time [p] area +al_Time
A belongs_to |
Legen d _+ —» located at
S Fact Deoorm?smon Helplink
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Context effect taxonomy

Z For each goal model variant:

Z Stimulating context the conjunction of contexts at the Root
goal and And-decopmositions
 tourist is hungry

Z Required context the conjunction of contexts at Or
decompisition, MeansEnd, andDelegation.
£ there is a close restaurant that accepts tourist credit card

Z Quality contexts for each (variant, SG contribution
F the restaurant is close enough.



Overall

ésto-rg

[’ promole product [P]
customer [clinma [m/

\ / or '@ 1 .
ll \
/5y c[rpo]stz ?E] ing fy offenn? gmgouD g r% Fe“gP {rteoeav

Ip] dISCOgLII‘II sample 0

code to [c]
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Reasoning About Contextual Goal Model
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Formalization B

£ The context analysis hierarchy translated ®oolean
formula of leaf facts as variables.

£ The contextual goal model intdatalog.
Z Aprototype tool "REAT T OABO606 EAO AA
Z Up to now, we encode the model manually.
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Validation

£ Wedeveloped reasoningo validate the contextof
each goal model variant :

Z Relations (implication and contradictions) are specified
between contexts (at whatever level of the context
hierarchy).

Z SAT solvers used to find a model for the conjunction of the
Boolean formula expressing a context and the assumed
relations.

£ Note: the compact form of goal modelcould naturally
Include variants with inconsistent contexts. i.e. not

necessarily modeling errors, but indeed unadoptable.



Explaining conflicts

£ We provide reasoning to detect conflictsind:
Z The goals behind them.
Z The context in which they happens.
Z The alternatives that can avoid us the conflict.
Z The conflicts that are Core where a resolution is critical.

£ As an example: Water Conflict
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Contextualization

FZ Givena context and a user prioritizationwe derive a
suitable goal model variant.
Z Prioritization is given over softgoals for two reasons:

Z Bypassing the enumeration of goal model variants.
Z Talking to stakeholder in their terms.

Vaiiart Vo J— €. | vaiatVve é.
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Deriving Core requirements

Z Core requirementsA OA OUOOAI OANOEO
bargained on.
£ Discovering them is useful for timing & budget

constraints, and when flexibility & quality is not a main
Issue. l.e. when we need just\@alid System

Z The variants that, at certain context, have no
alternatives are core.
Z We discover core variantgactually, core groups!)
Z We process the groups to elicit variants for minimum costs.
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The norcore The variants The core groups of . . .
: excluding the : The cost relations The mircost core requirements
variant . variants
non-core variants
NVE {T6, T10} | VE={T1, T3} Coret {V1, V2, V3, V4} | Cos{T1,30)Cos{T2,4Q)Cos{T3,6Q) | The variants to develop
NV {T6, T11} | V2={T1, T4} Corez {V5} Cost(T4,80)Cos(T5,25) {V2, V5, Vé}
Both can be V3= {T2, T3} Core& {V6} Cos{T635) Cos{T750) Cost
replaced by2 V4= {T2, T4} (T830) Cost(T950) The tasks to develep
due to the V5= {T5, T8, T9} Cost(T1}0) Cost(T11, 30). {T1, 74,75, T7, T8, T9}
implications: V6= {T7, T8, T9} Includ€T?2, T1)ntersecfT3, T4, 40),
Cl1® Cl12 and Intersec(T3, T5, 20ptasec(T4, T5,| Costs=215 (development of the
the trivial C¥ 20) Interseci(T4, T9, 30) core variants V2, V5, V6)
true. Cost= 3@ (development of all
variant$
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An integrated

Traceability of Justifying
goals at the features by
system level stakeholder

intentions and
relating them to
guality measures

framework .

Goal Models

Context influences
the adoptability of
goal satisfaction
alternatives & their
qualities.

Context influences what
products to derive

Feature Models

Variability rationale
at the intentional
level and quality
measures for
assessment of
variants

Context is observed and
actuated by the machine

Variability rationale at the system
characteristics level

Clear problem structure that allows

for more detailed analysis of the

system level variability

Clear problem
structure that
allows for more
detailed
analysis of the
goal level
variability

Problem Frames (PF)
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