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Motivation

Modelbased RE — basic concepts

— Requirements Engineering Product Model

— Basic iterative process cycle

— Specification/validation/verification by core
modeling rules and consistency constraints

Prototypic realization in AutoRAID/AutoFocus

Summary and outlook
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Role of RE in product life cycle management
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Role of RE in product life cycle management

Requwements Engineering

@ Software
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A: Decision Gate
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System
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Requirement
Specification

Marketing and Consolidation Realization Commer-
Forfleld and Planning and Integration cialization

Product

— Goal and system-oriented
— User transparent
— High quality and business effective

Systematic development of a problem-adequate system specification

Market / Customer / Strategy / Technology
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Communication, modeling and decision tasks in RE

Communication and consolidation of:

Functional user requirements

Integration into heterogenious distributed
system environment and interface definitions

General conditions and constraints from
— strategic and long-term requirements
— integration into product-lines and system families

Business goals, feasibility and economic efficiency

Major challenges:
Interdisciplinary communication, model building and system design
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Interdisciplinary model building and system design

User ||Customer|| Service Prﬁﬂgm Mechanics| | Software || Electrics

I N /Z / Z 7

v hY 1 \

Model-based Requirements Engineering — core concepts:

Orientation on a Requirements Engineering Product Model
» Problem-solving-oriented classification of requirements
» Basic system concept and functional modeling views
» Model relations - consistency contstraints

» Guide for requirements development and modeling

» Communication basis for verification and validation

» Ruler for quality and progress control of specifications
Use of intuitive logical description techniques
Basic iterative process model and feedback-loop

T [ [ 77
A\l DAL r

Consistent specification of the desired system
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RE Product Model — model of work products in RE L
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Application Functions
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Constraints
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System Concept
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Model :> Hierarchy
Logical System @
) Boundaries
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Process Requirements/Constraints
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Structure of RE Product Model L

» Problem solving REQ classification: Refinement (E})

Design Relation (I)

» System modeling concepts: Relation between system views ( @

Goals and Strategic Constraints

)

)

Functional

Requirements j

i i

General

Conditions '

Process Model <::> Behavior Model

Detal Scenario Model

System Req Interaction Model @
Service

Architecture

Environment Model a
Logical System <::> )
Hierachy

Boundaries

Const

Model relations = consistency constraints: validation & verification
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Iterative steps of REQ analysis and system construction Sz
Refinement
Refine and
develop
requirements
Starti d o
tarztr;i%an g Analyze and Structure by 3 System
getting > complete classifying |4, desi
requirements © . : = an
& requirements requirements |\
< &
Structure
requirements
by models
Modelling
Basic RE Cycle in AutoRAID §
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Integrated with system modeling tool AutoFocus e

Mathematically well-founded system specification and development tool
» System concept with functional system views and graph. description techniques
» Test case & code generation, simulation and verification of components
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Project  Documer nt Options  Tools  Windows  Help
Projects o 2 F2$ SSD Animator: SeatSystem —lolx|
B Pedestrian Trafic Lights Systern - File Edt Simuston Options  Help
 TraficLightsControll [T FREFiifor <cliEDigsuhl=Hanishak
H GimpleSeat W o
& ButonProlotp [T g acceptcommandint | LTI (B %
EmiCarEnvironment
B TraffcLightsControll wr o setHeatint
8 versuche [ SeatConiralMads! Enronment Sae
Panel:geatswitches
B TimerDemo [ - acceptTicks:int
B Moo o o
e Sinur
B SimpleSeatcnt ﬁ i Rep.Statusitid, |
SimpleTL L et -
W Simole s | mott,pos,val) 0-1
H Teams [
B Autornotive [
o Crnd.Command(
e -y -0-1
a4 o WaitFirstStop I tid,mott,vel,acc)
odel +
o : Interfaces (=1 3|
Lﬂ HeatChecki SR o statc File  Navigate  Import
MotorGoniroler N4 v
B Switches o DTD Marne -
= Mainkolor o [nteriaces Test —
LMEmDN <@ ai
H Mernkeys <& DTD Description
& coupling ¢ data SeatSwilches = LAfwd | LArev | LAstap | RHup | RHdown | RHstap -
= Scheduler < | 8Dfwd | SDrev | SDstop | Bfwd | Brev | Bstop
= Couresy 3 1 FHUp | FHdown | FHstoR | HRup | HRdown | HRstop
s 1 biclower | Wup | W1 down | M1up | M2down | M2up
I | Heatlpressed | Heat2pressed;
B calibration A data CarEmvironment = setDoorOpen | setDoorClosed
—® s o | setClamp1 50| setClampl 5C | setClampl SR | setClamp15 | setClamp? 5x
—= eeT o | setspeed il | setvoltageqnty;
—m o ° ] _’l_l
B Interiaces a o
B Misc @ l
= Protocol <© lj E
v | —

Geisberger/Grinbauer/Schatz AURE’06 Workshop, Minneapolis, 11 November 2006 10 EI




AutoRAID user interface

et

AutoFocus? - Main

? O Project RevMeter_4

E Architectural Constraint Display RPM

© ® analysis Type
e @ Source Contexts
e Requirements
&I ¢#4) attractive Appearanc
&I (#1) comfortable view of t
9 &% (#7) pisplay RPM
& Z1 ¢#22) pointer
& 27T (#21) scale
’.-¥°'-“ (#9) Error Display
&% (#8) warning Display
5“ (#6) Error display
5” (#2) Maximize rev meter r
@H (::3) Minimize power consu
t ¥ (#14) Final Position
& (413) Initial Position
ST (#31) Rev Meter
o &% (#7) Display RPM

Title

@

Patron

(oS
Status

Description

Rational

Architectural Constraint

Identifier 7

|Disp|ay RPM

[The display

minute of the engine.

RPM consists of a scale and a damped pointer showing the actual revalutions per

| »

4]

|Geisberger|

| Suggested

* | Priority

Low

4]

o A (#24) Engine

Superrequirements || Subrequirements | ModelViews | Motivated Components |

/_-9'-* (#9) Error Display

e j“\y Use-Cases

[

e Identifier | Title | Patron Document I
P &% (#25) RevMeter System 1 Comfortable vie... [Jun Spec-Rev-Meter...
ATl (#28) Error_rRm 31 Rev Meter Jun
AT (#30) Number_of_Rre
AT (#29) warning_rRm
(#20) Show RPM of the
e (#8) Warning Display
&I ¢#5) reusability Save | | Discard and Close
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Analysis

-

Help

Descripti}

SourceContext Patron

3

il Status

Requirement

Rational

Document

B

+SuperApplicationRequi

isJustifiedBy

BusinessRequirement

ApplicationRequirement

Ll AL

-]

+SubApplicationRequire!

AutoFocus2 - Main

(@] Repository AutoRAID
% O Project RevMeter_2
o _® analysis
e @ Source Contests
@ & Kickoff Meeting [15.07.2004]
Spec-Rev-Meter_2.xml
% T rRequirements
AT (#16) Danger zone
AT (#7) pisplay RPM
AT (#11) pisplay Tolerance
AT (#9) Error Display
AT ¢#18) Final scale value
AT ¢#17) partitioning of scale
AT (#21) position of the scale
AT (#8) warning Display
$_H (#4) Attractive Appearance

§Ff {#6) Error display

5[ ¢#5) Reusability
&I (#20) Rev Meter
Use-Cases
@ % Constraints
@ - ModelViews

:‘;‘.:r‘JI {#1) Comfortable view of the revd

) ! (#2) Maximize rev meter robustn
$_]“|' {#3) Minimize power consumptior|
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Identifying and capturing of requirements (2)

et

AutoFocus2
File Edit View Action Tools Options Window Help
==
AutoFocus2 - Main W
8 <
m_gepnslmry AutoRAID N _1
@ (L) project RevMeter_2 B8 < E
? @ analysis and behavior of the rev meler shall bé attractive, sporty, and agile. -
¢ & source Contexts Rationale:??77?7? This suits 1o our brand policy. |
¢ & Kickoff Meeting [15.07.2004] 2.1.2.2 Scope
Spec-Rev-Meter_2.xml Besides the goals, there are also constraints on the set of possible
= . solutions and on the development process. These business requirements belong to
L jﬁqulr&m&nlS the solution space and are restrictions of the design. [
11 (#16) Danger zone §-7 Depioyment of iiodei ¥ componenis
= . Rev meter =1
#11 (#7) Display ReM WModel X has tobe edsting of Model Y. For Model X
/'f' (#11) Display Tolerance we do not want to develop i isting
AT (#9) Error Display technofogy. _
= T“' .\ | Rationale:????? Model Y got good reviews? and is cheap in development (new development
At (#18) Final scale value costs can be economized)
/Tr (#17) Partitioning of scale $-2 Ervor in the display
771 (#21) Position of the scal e
A1 (#21) Position of the scale | determined, this fact shoutd be displayed.
;-f' (#8) Warning Display | Rationale:??77? A new feature shall be introduced to close
=17 (#4) Attractive Appearance / on the competitor.
571 (#1) comfortable view of the revc . ‘2‘13 Uster tﬁeqmre'ments rewed a5 3 black b "
=y : | Inthis section the rev meter system is viewed as 3 black box in such a
5,". (#6) Error d.[splav 2 way that the provided functions visible for the user are considered. These
$‘r—l (#2) Maximize rev meter robustni | aspects are visualized by features and use cases.
217 ¢#3) minimize power consumptior
51 (#5) Reusability :
271 (#20) Rev Meter
Use-Cases
@ § Constraints
©-—=* ModelViews
[display Nghts up whenever an ervor is realized)
2.1.3.2Use Case "Show RPM of the Engine" |
The driver switches on the car and drives while watching the rev meter. ~
4 |
4] I [+
Iready
Geisberger/Griinbauer/Schatz AURE’06 Workshop, Minneapolis, 11 November 2006 13

Refining and goal-oriented structuring of requirements (1) R

0.1 Analysis

-

Requirement *

isJustifiedBy

SourceContext
@ T requirements
@ AT (#16) Danger zone
AT (#7) pisplay RPM
1 AT (#11) pisplay Tolerance
N ;H (#9) Error Display
/TH (#18) Final scale value
Document ZH (#17) Partitioning of scale
/'H {#21) Position of the scale
—@7 AT (#8) warning Display

BusinessRequirement

ApplicationRequirement

Ll AL

-]

+SubApplicationRequire!

+SuperApplicationRequi

ooy O

File Edit View Action Tools Options Window Help

Repository AutoRAID
SHE © O Project RevMeter_2
? /. Analysis
e @ Source Contests
@ & Kickoff Meeting [15.07.2004]
Spec-Rev-Meter_2.xml

$_H (#4) Attractive Appearance :
g“ {#1) Comfortable view of the revd
a1 (#6) Error display
5“ (#2) Maximize rev meter robustn
$_]“|' {#3) Minimize power consumptior| :
Sl (#5) rReusability :
&I (#20) Rev Meter
Use-Cases
@ % Constraints
@ - ModelViews
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Refining and goal-oriented structuring of requirements (2)

AutoFocus2 - Main

@ (D) project RevMeter_4
% analysis
o @ Source Contexts
¢ 1 Requirements

¢ &% (#7) Display RPM
e ﬂﬁf (#22) Pointer

& 71 ¢#21) scale
@": (#9) Error Display

la gﬁf (#6) Error display

¢ &I (#31) Rev Meter
& &% (#7) Display RPM

Lo @"ﬁi (#24) Engine
@R’: (#9) Error Display

{#28) Error_RM

3]1[ (#5) reusability

o Use-Cases

o

gﬁf (#4) Attractive Appearance
¢ 3]:“ {#1) Comfortable view of t

&% c#8) warning Display

3]:“ {#2) Maximize rev meter r

% 3]“[! (#3) Minimize power const
o'l (#14) Final Position

[ £ {#13) Initial Position

? @Q’: (#25) RevMeter System

A1 (#30) Number_of_Re
AT (#29) waming_rm
(#20) Show RPM of the H
@- (#8) Warning Display

[¥]

ald
E b EI Architectural Constraint Display RPM -
Type Architectural Constraint Identifier 7
Title ‘Display RPM
The display =
RPM consists of a scale and a damped pointer showing the actual revolutions per
New » |ption minute ofthe engine.
Edit
Associate =
Motwate > J Lv]
Analyse ‘Geisherger{ ‘
Classifyto  »
Refine . 3
e Edit Refinement ~ | Priority Low = ‘
Copy
Create to
Move &
Insert
Rational

-

|

[¥]

Superrequirements
Identifier Title Patron Document
1 |comfortable vie... Jun |Spec-Rev-Meter...
31 |REU Meter \Jun |
Save | | biscard ana close
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Refining and goal-oriented structuring of requirements (3)

i

O O

File Edit View Action Tools Options Window Help

=9

AutoFocus2

AutoFocus2 - Main

@ () project RevMeter_3-2
@ ;’Analvsis
e & source Contexts
9 1T Requirements
gl” (#4) Attractive Appearance
¢ §r‘ (#1) Comfortable view of the rev
ol (#9) Error Display
o (#8) Warning Display
o =1 (#6) Error display
=l (#2) maximize rev meter robustn
@ =1 (#3) Minimize power consumptior
=17 (#5) Reusability
9 &l (#20) Rev Meter
o &% (#7) pisplay RPM
Nl (#23) Engine
a8 (#9) Error Display
&% (#24) RevMeter Controller
i‘ (#25) Show RPM of the Engine
@4 (#8) wWarning Display
zs{ Use-Cases
[ Constraints
©- —w» ModelViews

[og
e

I@ Repository AutoRAID 8

-

&7 (#4) Attractive Appearance
=/1 (#1) comfortable view of the re
=71 (#6) Error display

o

§J\'] (#2) Maximize rev meter robus

o

ol

ol

é}ﬁ (#3) Minimize power consumpt,
&I (#5) Reusability
=1 (#20) Rev Meter
o A

ot
For]

(#9) Error Display

{#7) Display RPM

(#23) Engine

(#9) Error Display

{#24) RevMeter Controller
{#25) Show RPM of the Engil
(#8) Warning Display

Refine

[ peremne |

T

&1 (#1) Comfortable view of the revolutions of [
$f“' (#6) Error display
=1 (#20) Rev Meter

Close

Reatly
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Classifying and modeling of requirements

et

[\\'.
e
+SubApplicationRequirement (ERRRERR TR ! '—§_ A e
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Classifying by functional system views

i

AutoFocus? - Main

[ " ]
Repositary AutoRAID » |l ) Architectural Constraint Display RPM 7
% () Project RevMeter_4 ;
[ /. Analysis Type Architectural Constraint Identifier 7
o= !
7@ Snurc.:e Gontexts T |D\splavRPM
¢ 1 requirements
5“ (#4) Attractive Appearance : The digplay
= . .| RPM consists of a scale and a damped pointer showing the actual revolutions p
¢ @Hf\(# 1) Curn.fl:lrtable view of the revolution N pescription |or
o -'; (#7) Display RPM|| yaw » minute of the encine |~
&5 (#0) Error Display Edit : 1 [»
N1 : f
5 (#8) Warrung Disy Associate Patron |Geisberger |
& 5[ (#6) Error display —— R
= . e :
Q)H (#2) Maximize rev i 'SS and Status |Suggesled > | Priority Low '|
& 511 (#3) minimize power Analyse : —
@ QH (#31) Rev Meter Classifyto  »| Reqguirement DL —
&1 (#5) reusability Refine } Use Case  pnal
@ Use-Cases Delete }| Constraint » Architectural | >|1
P (Esnstraints Createto : modal
& @4 Architectural i DTD Subrequirements rModeMews rMuti\rated Components |
o |
© |15 Modal iaentimer T Title | Patron | Document |
."-" DTD 1 Comfortable vi... |Jun Spec-Rev-Mete...
@ —m ModelViews 31 Rev Meter Jun
o D Component Car /* #f
Save ‘ | Discard and Close
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et

Constructing and modeling: Motivate -

AutoFocus2? - Main

Repository AutoRAID +| ) arghitectural Constraint Display RPM # i
@ O Project RevMeter_4 - Digital Display
? )Anal\;sis
@ @ Source Contexts Title | Mame Digital Display |
¢ T requirements -
5” {#4) Attractive Appearance B
@ 5)[‘1\(5 1) Comfortable view of the revolutions of th b OTITET
© & (#7) Display RPN ES] |
St
@5 (#9) Error Displa W ' a ‘ ”L
o n
&% (#8) warning pig Edit i -
. ﬁﬂ (#6) Error display Associate Associated Relations
QH (#2) Maximize rev 5 Motivate | New Component Mothsations || Associations rChannels |
@ ﬁﬂ (#3) Minimize powe Analyse Edit Motivation Identifier | Title | Description
o 5T (#31) Rev Meter | Chsstyto o] [ o Error Display The errordisplay lights up...
= . 8 Warning Display The warningdisplay lights...
QH {#5) reusability Refine r
Lo Use-Cases Delete » 5
N Ratio|
? [ Constraints Createto
s
& @5 Architectural Save || CIDEs
o
@[ *¥ pModal =
Sor
9% p1D Superrequirements | Subrequirements | | Motivated c. |
? ModelViews Identifier | Title | Patron I Document
% @ Architectural 1 Comfortable view o...Jun Spec-Rev-Meter_3...
? I:I Gomponent Car f* #/f 31 Rev Meter Jun

I:l Component Analog Display /* */
Component Digital Display f* */
|:| Component Engine /* */
|:| Component RevMeter Controller /% %/
17 Modal Close
® ot
O Component Gar /* %/
C® Ports /% */
& Locvariables /% */
Fared Char!nels FAR T4 _ .
& ] [component Digital Display /% */
Lo Component Analoq Display /* *f
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Constructing and modeling: Associate =

AutoFocus2? - Main ‘ E Edit Associations of Component Digital Display 1
. ; o
Repository AUtORAID i GLE mrr™ ST ¢# 4) attractive appda] FT 72 Evror_row o
? O Project RevMeter_4 .- f oo i ~ :
@ /’ Analysis Type Q)H (#1) Comfortable vi /L]-_[ (#29) Warning_RM
& &[1 (#6) Error displa
o & source Contexts . Name gl! (#6) play

5” (#2) Maximize rev
5” {#3) Minimize powe
i1 (#31) Rev meter

¢ I Requirements
gﬂ {#4) Attractive Appearance

e 9

] QH {#1) Comfortable view of the revolutions of th Commen P N
@ & (#7) Display RPN Descrif @ @] (#7) Display RPM
PN B New » o &H (424) Engine Associate
™ (#9) Error Displa i .
al (#8) Warning Dis Edit 2 ; (#0) Error Displa
3 jate &
& 5T (#6) Error display | Associate Associate & @ (#25) RevMeter §
&l (#2) Maximize rev § Motivate *| New Component LERR /\%"‘ (#20) Show RPM Dissociate
& 5T (#3) Minimize powd Analyse Edit Motivation  |;g| |Kind o __EI* (#8) warning Dis|
& &[T (#21) Rev Meter Classifyto  » Applic &I (#5) reusability
&I (#5) reusanility Refine » Applic.
Use Ca
Lo Use-Cases Delete > .
B Ration:
? [m Constraints Createto
& &4 rchitectural = =
u — —
@[ *¥ pModal vl 1 D
e
®¢ oD = .
[ ssd editor Car | Close ‘

@ —== ModelViews
& & architectural
e O Component Car /* */ Engine
|:| Component Analog Display /* */
Component Digital Display /* %/
I:l Component Engine /* */
Component RevMeter Controller /% f
Modal
® ot
O Component Car /% %/
CB Ports /% */
&£ Locvariables /% %/ Revieter Cantraller
Fared Char!nels FEaR 4 _ o
& ] lcomponent Digital Display £+ */
Lo Component Analoq Display /% *f e

Analog Disglay

o i

Digital Display

4]

Geisberger/Grinbauer/Schatz AURE’06 Workshop, Minneapolis, 11 November 2006 20




Major method: UseCase and scenario analysis

et

File Edit View Action Tools Options Window Help

AutoFocus2

=E9
AutoFocus2 - Main "'Ems £ o
m " 4 by ﬁ
Repository AutoRAID N o g |4,
§ () project RevMeter_4 augecasgs.".wmﬁmeEm"m S S G nts %"
@ /.Analvsis Type Use Case Identifier 20 L
o & source Contexts ]
© “T1 Requirements Title Show RPM of the Engine ‘
@ % Use-Cases -
. The Fail_timer has avalue = 400 =]
? X .{#20) show RPM of the Engine & RPM value within the normal range is received ||
‘A A Standard Display Interaction it Fail_Timer is resetio 0 ms
*J " — M " Descrivtion [The current RPM is setto a value according to the dampening function of the last RPM value and the ||
4l Exception flow - signal too high oceived RPM value =
al Exception flow -signal not read 4 ol ]
gl Q’-_‘f Constraints
N Patron Geisberngel
@ —» ModelViews -
G*D GComponent Car /% */ Status w | Drinci
[5] Scenario Standard Display Interaction
Rational Title [Standard Display Interaction |
i Application Flow
Sted Description |
Precondition 1 |The RevMeter is in Modus Normal Display Mode.
r 2 The Fail_Timer has a value below 400 ms.
3 A RPM value within the defined range is received.
| Superrequire + Fail_Timer is reset to 0 ms.
_--_-_[ﬁa| 5 The current RPM is set to a value according to the dampening function o.
91 6 The current RPM is sent via rev_meter_position.
7 The value No_Error_RPM is sent to the error display via rev_meter:error.
a2 The value No_Warning_RPM is sent to the warning display via rev_mete.
L] The RevMeter remains in Modus Normal Display Mode.
< [¥]
4] 1%l | Close |
[Ready
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Anayzing and modeling scenario steps by observations (1)

ey

i

AutoFocus2 - Main

- q
Repository AutoRAID v|| £ Scenario Basicfiow = e L
@ (D) Project RevMeter_4
9 A Analysis Titie [Basic flowd |
e Source Contexts Appication Fl
& 1 requirements e
¢ % use-cases sted Description |
#20) sh RPM of the Engi 1 This use case starts when a driver gets in the car. =
® %%( ) Show of the Engine 2 [The driver switches on the car by turning the ignition key t...
4 Basic flow 3 The car is switched on and the pointer of the rev meter dis...
7'?{‘ Exception flow - signal tpo bhink 4 The input signals from the motor are sent reqularly.
' d Exception flow -signal n| Delete 5 The system determines the engine speed and displays it.
o % Constraints | Insert 6 The driver switches off the car by turning the ignition key t...
o Model¥i 1 newe 7 The car is switched off and the pointer of the rev meter di
=2 ModelViews i '8 The driver leaves the car. Alternative Step Execution (Exc...
o[ component car z* %7 | step Details [g
1 1o
[l ™|
E Sequencestep
R e e ‘ Generate MSC H Associate MSC to Com... “ Clase ‘
Tvpe: Event Ohservation ¥ | ldentifier: 4
Description | The Controller sends a No_Error_RM signals to the Error Display via channel N 5
“revmeter_error” Type: Mode Observation w | Identifier: 4
Marmal Display Mode
Description =
Pt E Sequencestep
4
Eul Iz Tyne: State Ohsenvation ¥ | identifier: 4
Component | Rev_M v
Sender RevMeter_Controller - Local wariables of Revieter_Controller
Made/State Description
Receiver Error_Display - = 4
Channel revmeter_error “ Component | Rev_Meter_Controller /... +
Signal ‘ No_Efror_RM ‘ L RETCIES Add
Variable Value |
| Save | ‘ Discard and Close ’— ‘;‘ Remaove

| Save ‘ ‘ Discard and Close |
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Anayzing and modeling scenario steps by observations (2)

=)

| MSC for Standard RPM Display Interaction =& x|

Revhieter_Controller.Fail_Timer= 400

rpm_signal value

Revideter_Controller. RPMis within the normal range (0000 - 58000

Revhleter_Controller.Fail_Timer= 0

e e e

Revheter_Controller RPM2000

S I M

revmeter_position.current RPM

P
o

revmeter_error.No_Error_Ri

revmeter_warning.Mo_\Wwarning_Ri
Morgal Display Mede
| | | | —

| o
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Analyzing and modeling requirements by system views
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Verification and validation based on model relations

System model-relations in AutoFocus

0.* 1
DataElement DataType
SubComponents o T K
o l 0.* 0.*
Component 0.7 Port 2 02
Sequence ControlState 0.
2 Pattern
te. !
0.
EETEvent Transition
0.
0.* 0.* 5
Condition
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Summary and outlook

Model-based RE with AutoRAID/AutoFocus:

«  Common core model of RE work products: RE Product Model

» Goal-oriented refinement and consolidation of requirements

« Basic functional system concept and views

— Model relations define construction and consistency rules

— Guide analysis, development and completion of requirements
» Integrated requirements analysis and functional system design
» Interdisciplinary communication and appropriate decison making
» Supports measurable quality and progress control

Requirements Engineering Reference Model (REM):

« Testing and advancing a comprehensive RE approach
— REM: common core model of RE work products

— tailoring concept and tool support

Geisberger/Grinbauer/Schatz

AURE’06 Workshop, Minneapolis, 11 November 2006

~ G




REM - RE Product Model LV

Model of Specification Products — RE Product Model

Business Needs Requirements Specification System Specification
Business Objectives Functional Analysis ‘ User Documentation
Customer REQ Model
> ) 5
System Vision §
H o
Domain Model ENnctons| e
System Concept =
General Conditions T
Scope & Limitations Quality REQ ;‘E
Assumptions & u
RO Dependencies
Business Risk o Design Constraints p ‘ Design Constraints ‘
‘ Sys. Success Factors ‘ Acceptance Criteria ‘ ‘ System Test Criteria ‘
Ph & Project Plan Process Requirements & Constraints
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AutoRAID: Partners und Kontakt =/¢

@HOOD

Experts in Requirements

%Iia’as

Contact: www4.in.tum.de/~autoraid

Geisberger/Grinbauer/Schatz AURE’06 Workshop, Minneapolis, 11 November 2006 28 EI




back up

Geisberger/Grinbauer/Schéatz

AURE’06 Workshop, Minneapolis, 11 November 2006 29 EI

SuperBusinessReq.

_D Requirement

SuperApplicationReq.  *

q—

AutoRAID Data Model

SubBusinpssReq. SubApplictionReq. 1
i | ifiedB; G Appli
. Business sdustifiedBy PR ! T ASSOtEAHOTT
Requirement . i Requirement "
FARPAN FAY llk f T
1S ' :
Business P
1
Goal Architectural : ] c
Constraint N : . v
i ! Channel
i 1
1
Quality : = .
Goal L | Use | o
Case ; % 1
1
Modal P> P State
0.1 Constraint . i S ] .
; = ] Transition
Feature |— * i 1
I 1
i 1
. I !
Scenario [ !
[§ 1
Data ! !
1 Constraint B 1 DataType
| . ! 1
Sequence
Step
Communication N
Observation c
N omm.
| Event —
Mode .
Observation L
State
Observation




Structure of RE Product Model

» Problem solving REQ classification: Refinement (d)

Design Relation (

T

» System modelling concepts: Relation between system views (@)

( Process Model <::> Behavior Model

‘2 Funchignal Scenario Model

s Requirements Deta| Interaction Model

g | System Reg nteraction Mode . iE

6

] iE

g

£ I Service
(7]

) Architecture

E Environment Model N

E General Logical System <::>

8 . Hierachy

Conditions Boundaries
Const

L | d |

Model relations - consistency constraints: validation & verification
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System model relations in AutoRAID/AutoFocus ¥y
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REM - RE Product Model

Model of Specification Products — RE Product Model

Business Needs Requirements Specification

System Specification

Business Objectives
Customer REQ
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System Vision
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System Concept

External Interfaces / Ul
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Ph & Project Plan Process Requirements & Constraints
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Structure of RE Product Model

Structured into groups of work products
— Business Needs
— Requirements Specification
— System Specification

* Products and product items

« Systematically described by:
— Overview/purpose of product group

— Product-wise:
Role assignment (contributing, responsible)
Description
Purpose in RE
» Communication support
> Refinement relation
> Design relation
> Model relation
Example/reference/templates

v

v

v
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Overall system specification documents
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Overall System

Requirements Specification

Goals, Strategy

Requirements
General Conditions

XXXXXXXXKXXXXKXXXXXXXXXXKXKX XXX XXXXXX
XXXXKXXRXXXXKXXKXXKXXXKKXXKXXKXXKXXX
XXXXKXXKXXXKXXKXXKXXKKXXXXXXXXKXXX

System Concept
Constraints

XUXXXRXXXRXXKXXKXXKXXKXXKXRXXXXXXXXXXX
XXXXRXXXRXXXXXXXKXXKKXKKXXXXXKXX XXX
XXXXRXXXRXXXXKXXKXXKKXKXXXXXXKXX XXX
XXXXRXXXRXXXXKXXKXXKKXKKXXXXXKXXKXXXK
XXXXXXXXKXXXXXXXXXXXXKXXXXX XXX XXXXXX

Budget, Planning

XXXXXXXRXXXXKXXKXXXKXKXXXXXXXXXXXXXK
XUXXXRXXXRXKKXXKXXKXXKXXKXRXXXXXXXXXXX

RE Product Model defines content and structure of overall

Requirements specification documents
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Product-oriented Process Definition
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Specification Progress Level on Decision Gate DO (M 100)

Business Specification Documents
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Specification Progress Level on Decision Gate D2 (M 200)

System Specification Documents
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Model of Specification Products — RE Product Model
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Model of Specification Products — RE Product Model
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Model of Specification Products — RE Product Model
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