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11 Requirements and
Architecture



Requirements

/2 R\ /2 B\
Problem - Solution
. / A\ y,
- N\ 4 N\
User/client - Developer
needs concerns
. / \ y,
/7 R\
| Domain ~ Technological
characteristics constraints
\ A
Subjective - Objective

— i






Twin Peaks

<

REQUIREMENTS ARCHITECTURE




The architecture can influence
the requirements




So, remember Zanshin?

timetables

haracterl
meetlng

/b\ FhM
FhM: From how Many

< Define >
participants eflne reqwre> people should I collect
equlpments timetables?
Fast

characterization

Awareness Requirements:

stuff you can
change to improve the results




Now with architectural
design elements

Requirements

Architectural
Design

Define
schedule
Schedule
manually

MCA

NeverFail
(AR3)

/ Schedule 1 r S_chedule\I
\ algorithm A,/ Schedule \ Lin_< 5min _,
\ algorithm B,




Bottom line

= By including architectural elements in the goal
model we can borrow the i* infrastructure,

such as reasoning for

Feedback-loop for adaptation
Context annotations
Preferences

Uncertainty

o O O O O

= But we still need other kinds of models

10



(2)

From Goals to
Statecharts




Statecharts




Outcome of the process

m Statechart with
o Control Variables

o Actions communicating with the Zanshin
framework

= Plus

2 new Awareness Requirements
2 new Control Variables

13



Running example

Decrease(7d, 2)

(AR2) %
( Collect Define /Mana‘gev
timetables schedule meeting
Define required =
equipments
Confirm
occurrence

phone
Characterization AND
[ time < 5 min ] Collect by
participants email
Oﬂ NG Collect

\.\

timetables
Unschedule
Participants
participants system ystem calendar,

calendar

NeverFail
(AR3)

Cha racterize‘\
meeting

StateDelta
(Und,*,5m)
(AR4)

D

Input
participants’
availability

SuccessRate(90%)

(AR1) Notify

participants

Request
timetables by
email

VPA

14




Running example v.2

Schedule
meeting
AND
Characterize
XD not Trend (AR3)
Decrease(7d, 2)

participants Collect Define Mana.ge
timetables schedule meeting AND
Fast =~ AND Confirm Return boxes
. . H OR R
characterization equipments VP MCA
FhM Schedule Confirm
Define topics Collect by utomaticall occurrence

phone

Schedule
Characterization P conects manuely :
. . ollec meetin
time < 5 min ermail y a StateDelta
o’ participants (Und,*,5m)

AND
AND Collect (AR4)
automatically
Unschedule
meeting
Participants

Remind use the Collect from
participants system ystem ca'lendar

calendar 1

Input

SuccessRate(90%) o
(AR1) participants’ NAND Notify
availability Receive participants
timetables

Request
timetables by
email

15




A) Delegate tasks

B) Define basic flow

l

C) Generate base statechart

h 4
D) Specify transitions

h 4
E) Specify adaptive behavior

h. 4
F) Perform further refinements

16



Schedule
meeting

timetable Q

Remind

participant @

Manage

meetin
:

Characterize

meeting
g2

participan @
Fast efine require
characterization equipment
Collect by
Define topi

[ Characterization ]

Collect
timetables 3 Define
J schedule @
Schedule
automaticall /@

Cancel
meeting

Confirm
occurrencefs3

time < 5 min

Input
participants’
availability

_,

£ 9=

1312 2 Request Unschedule
g 22 timetables by meeting
218® @

_________ i Participants

use the Collect from
system ystem calenda @

calendar

(17




|
!

A) Delegate tasks

B) Define basic flow

C) Generate base statechart

h 4
D) Specify transitions

h 4
E) Specify adaptive behavior

h. 4
F) Perform further refinements

(18



Flow Expressions

(AB(C|D)EF*G) o(H*)

m AB-> BafterA

m A | B> AorB

m A* - A zero or more times

s A+ = what we wish for in our courses

and A one or more times

m A?> Aisoptional
m AeB = Aand B concurrently

10



Characterize
meeting
Am\
< Define > fe’rme requwe?
< Define >

Option 1) DefineTopics DefineParticipants DefineRequiredEquipments

Option 2) DefineTopics o DefineParticipants e DefineRequiredEquipments
Option 3) DefineParticipants DefineTopics? DefineRequiredEquipments?

Option 4) (DefineParticipants DefineTopics DefineRequiredEquipments) |
(DefineTopics o DefineParticipants o DefineRequiredEquipments)

[ Alternative behaviors ]

e 20




Schedule
meeting
NS
(g2(((g3]87)*g8)0O1t6* O17*))

Receive

Characterize timetable @
meeting

I
((t1t2t3) | (t1ot20t3)) participant @
Define
participan @ Manage

meeting
Fast (g9 | t13)
characterization
Define topic Confirm

t occurrenc
[ Characterization ] \

time <5 min

(t11t12)

Notify
participant

Unschedule
meeting

Collect

Input
participants’
availability

Request
timetables by

Participants

use the Collect from
system ystem calenda @

calendar

21




Intermediate states

[Receive timetables J




. 4
A) Delegate tasks

h_4

B) Define basic flow

C) Generate base statechart

D) Specify transitions

h 4
E) Specify adaptive behavior

h. 4
F) Perform further refinements

23



Transformation patterns

Sequential tasks: .‘t»._>( m B »( C
ABC

Alternative tasks
(triggered):
A|B]|C

Concurrent tasks:

AoBoC

1or
:

One or more

executions: (AB)+

Zero or more .’
A (&)

executions: (AB)*

Optional a

execution: (AB)?

e 20




Generated statechart

Meeting Scheduler

r

(- . .
Characterize meeting

.

“{ Define topics )
o)

(Define participants

Idle

( Collect timetables

Input participants
availability

Y
Define required ) L
equipments ) o
\ J
e 2
t’( Define topics )

o
[0}
=
3
[0}
Eel
Q
=
jd
Q
kel
QU
=}
@
\—

Define required
equipments

=\ by email

Collect from system
—_— calendar

v

.

.

(Define schedule

J

Schedule manually

1

automatically

Schedule }_/
J

.

},/

( Request timetablesj—/

\.
y,
(Manage meeting A
(Cancel meeting )
‘—F(Notify participants)
Y
( Unschedule )
meetin
\ ng J
l Confirm occurrence J
\ J

Idle

(Receive timetables J

participants




. 4
A) Delegate tasks

h 4
B) Define basic flow

h. 4
C) Generate base statechart

D) Specify transitions

E) Specify adaptive behavior

|

F) Perform further refinements

e 26



Specify transitions

= Triggers
= Conditions (guards)
= Actions




. 4
A) Delegate tasks

h 4
B) Define basic flow

h. 4
C) Generate base statechart

l

D) Specify transitions

E) Specify adaptive behavior

F) Perform further refinements

(28



Specify Adaptive Behavior

= Additional AwReqgs

» Additional Control Variables

o CSC - Characterize in Sequence or
Concurrently

o TIR — Time Inferval between Reminders
0 ScA - Scheduling Algorithm

m Actions for Zanshin
m Receive instructions from Zanshin

20



Control Variable in a trigger

L>C dle . —=t >( Remind )
J participants

$

t»( dle N every TIR »( Remind )
J participants




. 4
A) Delegate tasks

h 4
B) Define basic flow

h. 4
C) Generate base statechart

h 4
D) Specify transitions

h 4

E) Specify adaptive behavior

F) Perform further refinements




Perform further refinements

(" . )
Cancel meeting
(Notify participants)
(meeting*cheduled)
( : N
Unschedule meeting Update
( Unschedule Connect to completed
H database (meeting was -
meetmg J Connect to completed Update meeting not scheduled)| Close connection to
& J database as canceled database
327
=
o
3
Y
Update
Update participants’ | completed
timetable
- J




Final statechart

Meeting Scheduler

-
T N
(Ch ( \ |
aracterize meeting ( - ) |
entry informStartAR1() Colleqt timetables |
4 entry informStartAR2()
ST |
exit informResultAR1() — | Timetabfe sent
Collect by|phone| Inpl"lt p_a_rtICIpantS ] |
L requeste. availability :
exit informResultAR2, . .
C) Csc inft 0 : Receive timetables
Ve Collect by email ( Request timetable A | exit informResultAR2()
n | -
TEQUESIEU Ll b email |
\___ by |
Define topics ) ollect automgtically Collect from system } L :_ ______________
req articipants calendar |
 J use the system calendar, exit informResultAR2() :
( ; \. J : oo
Define participants RS8R ozo
MHefi ) 1 8383 535
Define schedule Define schedule | % 35 5 8 %3
v requested entry informStartAR3() 125 8w 85 2
exit informResultAR3() [N S, =3 =
Define required ) 38 €3
- I 3% S
equipments ) Schedule manually)—/ I 283 33
| =
»( C)VP1 I
. J = I Remind
Schedule I
X A | participants
N automatically |
. J |
. . . J e
t’( Define topics ) r
fManage meeting |
____________________ |
- ( - ) |
Cancel meeting | Messageffrom
‘»(Define partlupants) : Zanshin (eceived
\—P(Notify participants) |
____________________ |
- - (meetingscheduled) | Process message
Define required \ :
equipments Unschedule |
\_ ) meeting I
. J I
\ I
Confirm occurrence |
entry informStartAR4() :
exit informResultAR4() |
\ |
L . J

33




)

Simulation



Tools

= Yakindu Statechart Tool
0 http://statecharts.org/index.html

m Zanshin Framework
o https://github.com/sefms-disi-unitn/Zanshin



http://statecharts.org/index.html

Statechart simulation

Active states are pink

main region

Start ATM

rl

. -
Detect Cash Amount ) J Se

aentry / detectCashaAmountStarte
- - Turn ATHM on ' exit / detectCa5hAmnuntCnmplet%%ﬁem'dEtectcaShAmﬂuntauml

entry / startZanshin{) r1

//[;'0‘
I Use Cash Sensor
Syste thnCDmpIe‘E@glﬂ 1]

{
f

'

Input Cash Amount |

[retryDCAl)]

m

.
7 | 5§

Can call Java methods = Integration with Zanshin

e 56



Statechart simulation

0= Outline == Simulation View 52
Mame

4 =} BankOperator

F shutdownAtmRequested
» =} Default
4 E} Systermn

CloseConnectionToBankCompleted

SetupConnectionToBankCompleted

detectCashAmountCompleted

makeftmUnavailableCompleted

|
|
|
' makeAtmAvailableCompleted
|
|

turnf&tmOnCompleted

Events can be triggered manually

T v



Future work

= Tool support with automatic derivation
= Heuristics for defining the flow expressions
= Co-evolution of the goal and statechart models
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