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Preiminaries

For everybody:
- Today:
+ REQ/QOC tutorial

Next week

¢ Thursday: Configuration Management lecture
+ Friday: TogetherJ tutorial

For STARS students:

- Today:
¢ Post your GUI Mockup in PowerPoint or HTML on the Bboard
¢ Post the name of the presenter for Monday’sreview

Monday
¢+ GUI Mockup review (5-10 minutesfor each team).
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Tutorial outline

Requirements engineering
¢ Summary from last 2 lectures

Requirements engineering process for STARS
+ Elicitation & review with REQ/QOC
+ Analysiswith TogetherJ

-~ SuperMarket example
REQ/QOC
+ Requirementsédlicitation
+ Review & collaboration

- Summary & next steps
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Regquirements Engineering Summary

Requirements . System Object | mplemen- :
Elicitation Analysis Design Design tation Testing
oO—% |
NS | ‘
v v v ¢
= class. . =\
E_E —r> ? E —— v class... B V
class... O ?
class....?
Use Case Application Solution
Model Domain Subsystems Domain Source Test
Objects Objects Code Cases
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Requirements specification

A reguirements specification includes 3 descriptions:

Requirements Elicitation:
Requirements. What do users do?

stem specification .
/ =P < * |Interactions: How do users use the

(use case model) system to accomplish their work?
Analysis:
Reguirements analysis — =~ Soecification: What does the system do?
model (object model)
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Requirements specification (continued)

System specification Requirements analysis

model
FieldOficer
FieldOficer Di spat cher
| nci dent
Report Emergency Allocate Resources
Locati on

Report Emergency Reserve Resource Dispatch Resource
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Requirements elicitation activities

Define the boundary of the system:
¢ |dentify and describe actors

Define the needs of the user
* Describe one or more user tasks per actor

Describe the interactions between the actors and the system
¢ Describe one or more use cases per user task
+ Exceptions & nonfunctional constraints
Describe the functionality of the system
¢+ |dentify all services needed to realize the use cases
¢ Each use case uses one or more services
¢ Each service can be used by one or mor e use cases

Review the system specification with the client
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Processfor STARS (1)

REQ/QOC for the requirements specification
+ \Web-based tool
¢ Actors, User Tasks, Use Cases, & Services
¢ Constraints & Glossary

REQ/QOC for review and negotiation
+ Questions, Options, Criteria, Assessments
¢+ Discussion
+ \WWhat’s new, what’srevised, conflict detection

~ Togetherd for Analysis (class diagram)
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Processfor STARS (2)

| nstructor s/coaches Teams
7.11 RAD v.0 from coaches \ Before 17.11
¢ Actors& user tasks ¢ Questionsto coaches
17.11 RAD v.1 due

¢ Add’l user tasks
¢ Use cases, Services, Constraints
— ¢ Glossary
20.11 Requirements review
21.11 Questions from coaches \
24.11 RAD v.2 due
+ Options, assessments
+ Decisions
+ Revised requirements elements
— + Analysis (TogetherJ)
27.11 More questions ...
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SuperMarket: Problem statement

Food vendor needs new pay system:

+ Articles can be purchased by customers

¢+ Manager can monitor inventory

+ System periodically checksfor outdated articles

Cust onmer Manager
Pay station Central Control
Station
Conveyor Checkout
Bel t Count er
Ret urn
Basket Articles DB

Allen Dutoit & Barbara Paech
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REQ/QOC: Overview

N—m=———— @ HAR— =|
< < @ = a
Black Forward Stop Refresh Horne I AuteFill Print Mail !

dress: @http:.-"."'atbrueggﬂ3:BDBD.-"servlet.-"REI:I?action=5how5y5tem&5ystem=51

REQ/QOC: SuperMarket System
[Requirements] [(Juestions] [Preferences] [Help] [About]

\, S3YLIDATY

atnd of a catncelation

“UStOIErs can Cance

», Alogsiy

transaction. | SuperMarket Questions By Date
g After identifiang the Articles on the Conveyor Belt the system checls the dats Suhiect Status  Author Date
= | wvaldity and mforms the Customers and the hanager in case of outdated Artig g . : . .
N Otherice the Atic e Tt i e fhe Svstern checks [Edit] Assistance service dutoit 11200 8:24 PM
2| whether a given ny . ch and mforms the
2 | Manager, if this i REQ QOC
= .
g . N
2 | hlanager 100 10:04 AN [Edit
E System V3100 10:04 AM[Edit][D
0

3. Needs [MNew User Task][Help]

Check for Outdated Articles duteit, 112500 8:22 FAS  [Edit][D
Momnttor Inventory dufoif, 11/2/00 2:56 PAS  [Edit][D
Purchase Articles drtoit, JTOVZ 100 1006 AM [Edit][D

4. Interactions [New Use Case|[Help]

Checl One Arhcle dutoit, 11200303 FA  [Edt)D
Tdentify Article duteit, T3 100 1200 PAMEd)D
Pay For Articles dutait, 1200 804 PAL [Edit Q
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REQ/QOC: Overview (2)

yooqdoans . yrmas

J1apjoy abng -

\ Raoysiy

System: SuperMarket-Tutorial

[FEefresh][Printable Version] | [aestion] | [Help]

1. Introduction [Edii]
No introduction specified.

System

2. Actors [MNew Acior][Help] Boundaries
MNo aciors specified.

Requir ementsj
3. Needs [MNew User Task][Help]

No user fasks specified.

4. Interactions [New Use Case][Help] %’: Usec :|

No use cases specified.

3. Services [MNew Service][Help] /’: Specifi cation :|
No services specified.

i |

6. Nonfunctional Consitraints [New Constraini][Help]
No constrainis specified.

Nonfunctional
regs & constraints

Allen Dutoit & Barbara Paech REQ/QOC Tutorial
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SuperMarket: Identifying Actors & User Tasks

Cust oner Purchase Articles
Manager Monitor Inventory

T — a»

Syst em Check for Outdated Articles
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rmag
. AJogsiy

yooqdong -

1apjoy 2ahnyg

. A1ojsiy

REQ: Creating actors

[Eefresh][Frintable Version] | [iaed

1. Introduction [Edii
No intraduction specifiad,

2. ActoyS [MNew Actor][Help] N
No addrs specified.

3. Needs [New User Task][Hely
No user tasks specified.

4. Interactions [MNew Use Cad

Allen Dutoit & Barbara Paech

yooqdo.a ‘ / rmag

1apjoy abng -

{ige the form below
required field

Name:
Description:

REQ/QOC Tutorial

System: SuperMarket-Tutorial

New Actor:

cpeciiy a wew acior. The name of the actoris.
manst be unique.

Customer

izustomers purchase food articles.

Create Al:turl
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yooqdons . yrmas

1apjoyabng -

. Raogsiy

REQ: Creating user tasks

yrnag

System: Supel

[Eefresh][Printable Version] | [Chiestion

1. Introduction [Edii]
No introduction specified.

2. Actors [New Actor][Help]
No actors specified.

3. Nee [Mew User Tasm[e]p]

Mo usg 2ci

4. Interactions [New Use Case][E:

yooqdong ™

1apjoy abng -

Allen Dutoit & Barbara Paech

\

]
New User Task:

Ulse the form below tf specify a new user fask. The name of the usear
task is a required fighd and must be umigue. The inifiating actor and &,
shawld be specified in a complete requirements
specification but gan be specified af a later fime.

Furchase Adicles

Custametr

Partiplpating Actors: |Customer

Flow of Events: |The Customer pay for their aficles atthe pay |-
station, stack their articles on the conweyor
belt, pay the resulting hill, and leave.

Frequency:

Thncandibanc: I Tho ractamoar ic in tho ctoro |
REQ/QOC Tutorial 15




SuperMarket: |dentifying Use Cases

Manager Monitor Inventory

Check for Outdated Articles
System

Allen Dutoit & Barbara Paech REQ/QOC Tutorial
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Report

C_ >

Check One Article
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yooqdons . yrmas

1apjoyabng -

. Raogsiy

REQ: Creating Use

rmag

[Eefresh][Printable Version] | [Chaestion] | [H

1. Introduction [Edii]
No introduction specified.

2. Actors [New Actor][Help]
No actors specified.

3. Needs [New User Task][Help]
No user tasks specified.

System: SuperM||

4. Interaction§ [MNew Use Case][HElp]
- = \_ - ¥

yooqdons

1apjoy abng -

Allen Dutoit & Barbara Paech

. AIojSIH

{ise the form below fo

New Use Case

eCifyv @ new use case. 1he name af the

ic a required field andfmust be uniqus. The realized user task a

Ffew af events fields

aidd be specified in @ complete requires

specification but caxl be specified at a later time.

Preconditions:

NLoW/WYUL 1 uwulian

Check One Article

1. Bystern checks Aricle

1.1 If Article out of date:

1.1.1 System displays errar message

1.1.2 System informs Manager of necessary
action

1.1.3 Actor puts Adicle into Return Basket
1.2 Ifamount of Article not sufficient:

1.2.1 System informs Manager of necessary
action

Furchase transaction exists, Adicle data
knower]

L



SuperMarket: Refining Use Cases

1 — a»

Cust onmer Purchase Articles

\
>

Purchase Articles

C > O C D

Identify Articles Check One Article Pay For Articles

Allen Dutoit & Barbara Paech REQ/QOC Tutorial 18



REQ: Relationships

Cases

Allen Dutoit & Barbara Paech

yooqdnons rInag

13pjoy 2hng

among use

REQ/QOC Tutorial

New Use Case

Ulse the form below fo specify a new use cass. The name af the use ¢
is @ required field and must be unique. The realized user task and th
Flow af events fields shauld be specified in @ complete requirements
specification but can be specified af a later time.

Name:

Furchase Adicles

Flow of events

C
¢

1. Customer puts article on the Conveyor Belt.
2. Bystemn creates a Purchase transaction

i tifies article -= Llse Case
[dentify Article) )

. ks article and informs the
mgaw actions i-= Llse Case
Check One Aricle

rg article on the hill

6. Actor put further articles on the Conveyor
Belt {-= see 1-4)
7. Actor requests bill

g, System outputs bill
8. Actor pays (-= Llse Casé F'aﬁ,r fu:urﬂmcles}
10. System releases Aricle ate

Adicle data in the data base

11. Systerm archives Purchase transaction
12. Customer receives Aricles and leaves the
store At any point exception[cancelation]
possible

Preconditions:

Comveyar beltis idle, Customer has collected

Adicles in the store and cannnt lrave the
19




SuperMarket: I dentifying Exceptions

I1s paid already ::::

Money does not
<<extends>> corpespond to bill

Bill

<<extends>>

< ©
<<extends>> Articles left on

Pay For Articles conveyor belt

Allen Dutoit & Barbara Paech REQ/QOC Tutorial



REQ: Descri
exceptions

Allen Dutoit & Barbara Paech

I
|

b

L2

yooqdong -

1apjoy abng -

ng New Use Case

Lise Lre _gore below fo specify a new use casse. The name of the use cou
ic a required field and must be unique. The realized user task and the
Few af events fislds should be specified in @ complate requirements
specification but can be specified at a later time.

Mame: |Payfor Aticles

Flow of Eventt'\_‘. Customer calls Payment function [bill is =
a@'ilready] [JAdicles left on the Conwveya
Bel

2. aystern displays a choice between cash or
credit card

3. IfCustomer chooses cashe

4. Customer insers maoney

f. Bystermn registers money [Money does not

|~
Exceptions {Jbill is paid already] H

BIFOF Message

[articles left an the Conveyor Beli]

1. Bystemn displays error messadge and chaice
between end of Purchase or continuation

2. Ifthe actor chooses continuation:

3. Use case Pay for Adicles is completed (see
Llse case Purchase Articles)

4. Ifthe actor chooses end: ol

Create Lse Casel
REQ/QOC Tutorial 21




SuperMarket: Specifying constraints

Allen Dutoit & Barbara Paech

A10gSIH

yooqdo.isg rmnag

13pjoy 2hng

[
User Task: Check for Outdated
Articles

[Eefresh][Edit][Delete] ew Tse Case] |

[(aestion] | [Heln]

Name: Check for Outdated Articles
Imtiating Actor: System
Participating IManacer

Actors:
Flow of Events: The Svystem penodically checks for
outdated Arficles,

onfunctional i Cuatdated Articles Customer Hands

: Checlt One Article

Open  Clarfication of Min. cutdated articles
Questions: constraint

Bacl to the Superbdarket pace

Created on FOVI 100 10206 AM by dutoil.
Last revised on T12700 8:22 PM by duioii.

2 Link : http:# fatbruegge 1 3 2080/ serv let /REQ Faction=NewConstraintFarm&Syste
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QOC Asking questions (1)

]
System: SuperMa

esh][Printable ?ersinn[! [uestion] |)|'Help]

niroduction [Edii]

patt of its overall mfrastructure a food vendor
ts branches. This systemn shall support the follo

o purchasing of articles by the Customers ane
o tonttoring of the stored articles and remow

: gystemn consists of

s a Database of Articles on sale m a branch
« a Central Control Statton for the branch e
data about deliveries and an overwew of th

status includes the number of articles of eac
[, [ moly I T T T S S |

Allen Dutoit & Barbara Paech

New Question
Huier vaur question below by byping a name and a brigf descrip

name 15 used to ideniify the quesiion and should be brief. The d
is used for discussions and should be complete.

Name: |Assistance Service

Description: {How should customers request -
assistance in case of failure of the
pay station or confusion of the

customer -

Criteria relevant |Fesponsive Assistance

to this gquestion: | Min. Dutdated Articles Customer Hands
LIzahility of Reports

Extension of report service with search service
[Suhmit Questiun]

REQ/QOC Tutorial 23



Focused discussion.

Duestion: Assistance Service

Howr should customers request
agsistance in case of fadure of the
pay station or confizsion of the

Describe Possible Options

specify below passible opiions for answering this question. Bven if you do
now know the right answer, providing opiions below can staré a more

| Submit Options |

Allen Dutoit & Barbara Paech REQ/QOC Tutorial

custotmer’”
Optionl: |Service similar to transaction -
cancellation. [
Option2: |Speach recognition -
Option3: [Mothing, the request is done outside [«
the system (e.q., wia intercom). [

24



QOC: Resolving questions

o Question: Clarification: functions vs. services

[Fefresh] [Edit] [Belect Crteria] [Select Befs] [Reopen]

Duestion: Are functions, syster services? (duiois, F12/0000:39 PAD
References: MEC: Extension of report serwice with search service

Decision: Eeplace all occurences of "function” wath "serwmce”. (pasch, [072000 9:48 FAL
Options [Propose Option]
[Edit] Replace all occurences of "function" with
“service". (Fufoii, 112500 0:40 FAM)

[Edit] Replace all occurences of "service” with
"function". (duiciz, 117200 0:40 P

[Edit] Do nothing (serwces and functions are different)
fdrtait, 112/0008:40 FAD

Discussion [Post Commeni] Author  Date

[Eeply] Sorry, I got the terminology mized up. T waill paech 1172700 0:47 PAM
change "function” to "serwice”.

newr|

Allen Dutoit & Barbara Paech REQ/QOC Tutorial 25




REQ: Exporting the requirements specification

=

g

< System: SuperMarket
g meﬁemtahle ?er@Quesﬁmﬂ | [Heln]

T

1. Introduction [Elit]

= | As part of its overall infrastructure a food vendor wants to install a new pay &)
% all its branches. This system shall supportt the followang tasks of the branches:
=]

=

= « purchasing of articles by the Customers and

p o monitoning of the stored articles and remowal of cutdated articles.

=}

Ly

E The system consists of

L

s a Database of Articles on sale m a branch
e 2 Central Control Station for the branch management which allows the
data about delivenies and an overmew of the current status of all article
stats mcludes the number of articles of each lund and the date of wald)
i e anumber of Pay Stations conststing of a Conveyor Belt where the Cug|
D place thewr articles, of a scanner which identifies the articles, of a check
coutter which allows for Pay for Articles with cash or credit card, of a
Basket where Custotners can place not paid Articles | and of a cancels
dewice with which Customers can cancel the whole transaction.
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Summary

Requirements €licitation focuses on defining the system from the
user’s point of view.

RE is acollaborative activity.

REQ/QOC isatool for supporting RE and collaboration:
+ Definition of requirements specification
¢ questions about the requirements elements
+ Discussion, negotiation, and resolution of questions
¢ Finding out what others have done

More about QOC in 2 weeks.

- STARS deadlines
e RADVv.117.11
e RADV.224.11
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Credits

Definition & Realization of REQ/QOC:
-~ Daniela Anlisch, Kagan Aksit, Allen Dutoit, Barbara Paech

Testing and Feedback
~ Andreas Braun, Bernd Brigge, Gunter Teubner
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