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 The problem: QA is addressed to late

System
requirements
specification

System .1 integration
Architecture tests
specification -

O
_SW SW integration
requirements tests
specification
SW design SW component
specification tests

Implementation
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 How it should be
+ Ensure quality of spec
+ Define test spec when defining spec

System User acceptance
requirements tests
specification

Phases
Workflows |Inoep|inn|| Elaboration || Construction ”'lransit\'un
SyStem i Modeling
Architecture Requlremarnts
oro g Analysis & Design
SpeCIflcatlon Implementation
Deployment
SW Co&\llcgnl.;r:;: I.Il"!g mt
requirements P Honctjemae : i
specification o [t o] [ b w2 St [ emet g H ]

Iterations
. Quelle: Rational Software
SW design SW component Online RUP 5.5
specification tests

Implementation

time time|
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« The means we can use
+ Provide information
+ Consider all stakeholders
+ Do itintime

System User acceptance
requirements tests
specification

System System integration
Architecture tests
specification

SW
requirements
specification

SW design
specification

Implementation
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Use Cases are a very good tool to derive requirements at all stage!

i S

-

- business use case

~
-~
-
-~
~
-~
-~
-~
-~
>‘

.--"  system use case

The user wants

The user wants

The user-wants
———

User
Requirements

The system will
The system will
The system will
e ——————

System
Requirements

-

_.--"  subsystem use case
The subsystem Z- -7
The subsystem
Subsystem The subsystem -
Requirements Te-aly %
e SW use case
L’ -

The SW will
The SW.will
Thmn

SW
Requirements
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Use Cases are a very good base for verification and validation

User %_ > <onme <<verify>> ______ User

: Acceptance
Requirements e

if
spon  X— O < o g

Requirements % Test

<<verify>>

Subsystem %— C D <=2y Integration
Requirements Test

SW %— C O < SW
Requirements % Test
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 Use Case Diagram

+ Define scope and context % Systemname
+ Requirements overview SN

+ Communications instrument to stakeholders

e

« Use Case description

+ From user perspective

+ Detailed flow of interaction

+ pre-/post-condition, constraints

+ ,contract" between user and developer

« Additional information (if needed)
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 Use Case description is Use
Case Spec

« Same rule as for Requirement
specification

+ Clear

I+

Precise, unambiguous

I+

Defined terms (glossary)

I+

verifiable

- Template-based

I+

semi-formal

I+

uniform

www.HOOD-Group.com

1§ UCTemplate.doc - Microsoft Word

EEHE Edit Wiew Insert Format Tools Table Window Help

RN RE NN RN NN A RR R e M=

} A4 Headingl + Aric = Arial 14 ~|[B]lr U [El=E==i=-|==EEH-A- [
T TR B

EE12 i : : EAEEEEREENINENEY.
<Use Case Name> Documentation

Pre-Conditions
s =Something that must be true before the Use case beging =
o <Something that must be true before the use case begins =

Flow of Events

Basic Path

1. <\Write the first step in the use case >
2. =Write the next stepin the use case =
3. <Write the next step in the use case =

Alternative Paths

A1, <Basic path step=<Condition/Trigger=
AT =\Write the first step of alternatives
A1.2 <\Write the next step of alternative=

Benefit
=Benefit for the initisting actor in the happy day case . »

Other Requirements
<This sectionincludes a list of non-functional requirements that affect the use case. =

TBD’s
=This sectionincludes a list to be defineds, questions, remarks, etc = :
— @
F
E‘a 3 = 8 b
EQran»@lAgt:Shapesv\\DDH&(:?@&\&'ﬁv_vfﬁﬁﬂj!
Page 1 Sec 1 1/1 At 2,7" Ln S Col 4 Esfonian B
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¥, For use case simulation you need modelling

¥, Modelling alternatives:
¥, Black-Box

¥ Individual flows using sequence diagrams

¥, Complete use case behaviour using
state machines or activities

%, White-Box
¥, Use Case Realization using sequence diagrams

FaultManagementSystem

%/~/Locate\<} _________ " Locate

_Fault _ Fault -
Maintainer ~

A

SNMP Agent

www.HOOD-Group.com

Basis path

Alternative
paths
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+ Aims: requirements simulation for

Completeness of requirements
+ Forgotten alternatives, missing preconditions, missing use case

Consistency of requirements
+ Ambiguous alternatives and preconditions, conflicting use cases
+ Simulation is model based
Failures in description model transition can not be recognized!
Modelling must be coached and reviewed
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Simulation of functional requirements/flows on multiple levels

+
+

+

Black-Box Simulation of each use cases
Simulation of use case dependencies

White-Box simulation of each use case realisation

Performance simulation

For large systems: simulation of refinements for each stage
recursively

<<block>>
:System

<<block>>
:SubsystemA /

<<block>>

:SubsystemB

J]—c

|

<<block>> <<block>>
:SubsystemAl :SubsystemA2

| |
<<block>>

:SubsystemB
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Aims:
+ Is the use case task correctly understood?
+ Are the use case correct?
+ Is the use case description consistent with existing interfaces?

based an cse Case state machines or activities

Simulation of concrete scenarios by injecting external event
chains (e.g. from ICD)

_—

Locate
Fault <}

Maintainer \\/

SNMP Agent
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Use Cases Black-Box Simulation
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Precondition

+

+ I+

I+

Based on UML 2 Tool (z.B. Rose RT)

www.HOOD-Group.com

Use Case modeled as UML 2 Structured Classes/SysML blocks

Use Case modeled als State Machine/activities

Actors modeled as UML 2 Structured Classes/SysML blocks, too

—

@ D
N~

Locate Fault

/
A

<<block>>
LocatFault

X

Maintainer

N\

<<block>>
Maintainer
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Tool based verification

+ Check use case’s state machine
dead ends?
clear decisions?
missing paths?

+ Check against ICD Communication
When to send and receive messages”?
Which messages?
Conform the use case flows to the
actor’s interfaces?

: Locate

: Maintainer| Fault

: SNMP
Agent

2: evIBITResult

2.1: evDisplayIBI sult
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Use Cases Black-Box Simulation
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Modeling details
Define a (service) port for each actor (actor interface)
Define ports for the use case simulation capsule
Define a simulation port for the actor capsule

:Maintainer

[

simulation_p .

www.HOOD-Group.com

<<interface>>

IMaintainerSimuIatioﬁ

v

‘Locate Fault 'SNMPAgent
aintainer_p agent_p . — L] service_p
14
<<interface>>
.| IAgentService
v

<<interface>>
LocateFaultService

<<interface>>
IAgentReport
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Event Approach
+ Define signals for each incoming/outgoing ICD messages
+ Define trigger events for event triggered transition

‘Maintainer Ligtezlts :SNMP waitForIBITresult

Fault Agent <<interface>>

IAgentService

1: evCommandIBIT ()

(mei_p)::(eviBITResult)

5 evbirResut_ - evCommandIBIT (int)

2.1: evDisplayIBITR| |t

O
savelBITresult

OO
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Tool based verification
Use Case State machine or activity is generated

Actors are stubed

Automated verification of recoreded sequences against spec
seguence diagrams

Needs a run time engine/action language

+ I+

I+

+

:Locate

A
ReCol

:Maintainer

SNMP
C
1: evCommandBIT ()

Seguence:Diagram

.1: evDisplayIB| Result

N

:Maintainer
Fault

Sequence Diagram
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Based on state machine / activity model of use case dependencies

Stimuli
‘g‘ POWER_OFF ‘ / l
| v | MAINTENANCE
Power_On Shutdown / Kdo_B1 / download SW
utdown gystem do / test spare parts \
V

STARTUP
entry/startup system

Shiitdown / /Set Maintenance Use Cases

Shutdown system

[no failure]

e/ IDLE
New_ User / Maintain uSers

/Set Operate /Set Idle

/Set Idle /Set Training

OPERATE
On_Al/Use Case A _.
On_A2/Use Case A 2
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+ Aims:
Is the problem space correctly understood?
Are use cases missing, exists inconsistent/ doublicated functionality?
Are the use cases consistent with system states & modes?
Fitting the use cases together?
+ Simulation by concrete ,Usage Profiles“ by injecting use case stimuli-
chains
+ Technique:
Same as before, but 1 structured Class/<<block>> for all use cases/the system

:UseCase
intad Dependencies :SNMPAgent
:Maintainer agent_p [l—L. service
. . — _P
simulation p [ 4 maintainer_p
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~Walk-through" the usage profiles
+ (typically) manually
+ test pre- and postconditions of the use cases

@ Precondition: Power_On ‘ [ POWER_OFF W

\ Power_On

MAINTENANCE
Shutdown / Kdo_B1 / download SW
System hochfahrgn Shutdown system do / test spare parts
‘ STARTUP /
Set Operate entry/startup system

Shutdown / /Set Maintenance
e Shutdpwn system

v

Szenario erstellen

(~ Szenario trainieren A

[no failure]

IDLE
New_User / Maintain users

==
Set Idle /Set Idle /Set Training

@ Postcondition: Idle
Training

OPERATE
On_Al/Use Case A_1
On_A2/Use Case A_2

TRAINING
do / develop train scenario
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Aim:
+ Is the use case appropriate realized?

+ Are all use case steps realized?

Are all subsystems appropriate designed?
(coherence and encapsulation)

Make the subsystem responsibilities sense?
+ Are the communication paths clearly laid out ?
Simulation of the use case realizations

Preconditions:
+ Architectural elements identified
+ Robustness Analysis performed

I+

I+

+
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Simulation of Use Case Realisation against sequence diagrams
Replace Use Case (Black-Box Simulation) block with

<<block>>
:UserlInterface
1

<<block>>
:Maintainer
N :Locate :SNMP
:Maintainer Fault Agent

1: evCommandIBIT ()

2.1: evDisplayIBITR| |t

| 1.1: evRequestIBIT

2 evIBITResult
ettt

ICD

<<block>>

:DeviceControlle

Architektur

—

<<block>>

:SNMPAgent

:Maintainer

:User

Interface

:Device :SNMP
Controller Agent

1: evCommandIBIT ()

2.1.1; evDisplayIBITRe:

1.1: evCommandl

)

AL Ale evRequeﬁtIBIT

: evDisplayIBITResult2: eVIBITResult

Realisation
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+ Use cases consists of use case scenarios, which are much like
,test scripts”

+ Use case paths are modeled as sequence diagrams

0.
/\\\\

Maintainer

FaultManagementSystem

DL

Locate Fault

O

Repair Fault

________

SNMP Agent

-~ <<use-case realization>>

Locate Fault

7/
Basic scenario alternative scenario .
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Deriving the test specification: Stage 1 Initial test cases

+ Define atest case for each sequence diagram of each use case
Basic path
Alternative paths
Extended paths

Oy 4 ~:M w semann) | E < <V e r | fy >
P 4

\.— . -

<<Test case>>
UseCaseA_basic

/ _ | <<verify>>
Basic path e

Q / Locate Fault Alternative path
/Q\ _ <<verify>>

Maintainer Operator
Repa|r Fault (0 Sreyr g | e

<<Test case>>
UsecaseA Al

<<Test case>>
UsecaseB_Al

<<Test case>>
UseCaseB_E1

Basic path

Extended path
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Deriving the test specification: Stage 1 Initial test cases

+ Check which non-functional requirements can be tested within
a test case

Define test cases for the rest of the non-functional
requirements

I+

<<Test case>>
Use case_basic

_— <verify>>

<<Test case>>
SRN21 test
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Deriving the test specification: Stage 2 Reduced test cases

+

I+

I+

Check the use case
state/activity model
to reduce the number
of test cases.

Start with the basic path.

Calculate the use case
state/activity model coverage
of the flow
(states&transitions coverage )

. Precondition: failure occured

/ receives the ailure messages

System checks th  syntax of the failure messages

failure message format is correct?
[no]

[yes]

< System transforms the f. lure messages to internal data obﬁts

< Transformation error
A, System sends an error message

[yes]
[no]

System distributes the tran formed messages to all affected subs;ribers

System alerts operato

ostcondition: waiting for next failure message
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Deriving the test specification: Stage 2 Reduced test cases

+ If the path does not enhance
the state/activity coverage

Y, drop it ,

< System receive  the failure messa%s

ﬂ Precondition: failure occured

+ Take the next path
until States&tranSitionS Coverage System checks the | yntax of the failure messages
+ If important states/activities or |

tranSItlonS are not Covered, <‘,Sfailuremessageformatiscor[rect’j’
define new path = test case M
th at VI S It th eS e StatES/aCti Vitl eS ) < System transforms the fe lure messages to internal data obﬁts

4 Transformation error
System sends { n error message >

T m t
[no]

System distributes the trar formed messagesBaﬁected subseribers

) /  Syster alerts operat

. stcondition: waiting for next failure message
&/
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