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Our Business

The usage of Requirements Management & Engineering (RM&E) and continuous 
process improvement initiatives like CMMI or SPICE are an essential part for big and 
world wide organisations to develop complex products, services and systems.
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Our Customers

�ƒ Automotive Manufacturer
�ƒ Adam Opel GmbH
�ƒ Audi AG
�ƒ BMW AG
�ƒ Daimler AG 
�ƒ Volkswagen AG

�ƒ Automotive Supplier
�ƒ Hella KGaA Hueck& Co
�ƒ Robert Bosch GmbH
�ƒ TRW

�ƒ Logistic 
�ƒ Deutsche Bahn AG
�ƒ Schenker Logistics
�ƒ Siemens Mobility
�ƒ Thales Group

�ƒ IT/ Software Development
�ƒ BMW AG
�ƒ Volkswagen AG
�ƒ Deutsche Nationalbibliothek

�ƒ Aerospace Industry
�ƒ EADS
�ƒ Astrium
�ƒ Airbus

�ƒ Medical Industry
�ƒ Drägerwerk AG & Co. KGaA
�ƒ Siemens Healthcare
�ƒ CareFusion (Viasys Healthcare)

�ƒ Telecommunication
�ƒ Alcatel Lucent
�ƒ NetCologne Gesellschaft für 

Telekommunikation mbH 
�ƒ O2 Germany GmbH & Co. OHG

�ƒ Banking and Insurance
�ƒ AXA Konzern AG
�ƒ BMW Bank GmbH 
�ƒ Interpolis
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HOOD Guideline: Structure of Change
Process Improvement is not just a technical challenge .

Source: Colin Hood 1997
Model of change based on work by Lewin 1947 and Schein 1961-1965

B
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rs

Learning

Unfreezing

Refreezing

Thinking
differently

Progress of change

Recognising the barriers to 
change and helping people to 

overcome their anxiety, is 
necessary for successful 

change

�ƒ Lack of discomfort/anxiety with present 
system

�ƒ Ignoring information that does not fit with 
the past

�ƒ Lack of psychological safety in the 
change, fear of loss of identity or integrity
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HCMs – Requirements Management & Definition
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Agenda

How an architecture process can help2

Building blocks of an architecture process3

Questions & Answers4
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Challenges when developing systems

Waste of ressources
(„Reinventing the wheel“)

Roles & responsibilities
are unclear

Systems are hard 
to maintain and of

different quality

Consequences include

Many projects define own way of working to develop systems
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How an architecture process can help
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Consequences of undefined process Defined architecture process

Waste of resources

(„Reinventing the wheel“)

Roles & Responsibilities

are unclear

Systems are hard to maintain 

and of different quality

1. Same process for multiple projects
�¾CMMI !

2. Reuse of work products 
(e.g. by modelling)

Definition of roles & responsibilities

1. Documented architecture decisions
2. Measurable quality of work products
3. Easily modifiable systems
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Building blocks of an architecture process

Tactics for Designing 
Architectures

Evaluation of Architecture

Workflow Activities

Architecture
Process 

Modelling

Roles

Glossary

Tools

Architectural Drivers
Work Products
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What a glossary is good for

People

�ƒuse different terms 
for the same thing

�ƒuse the same term
for something different

Misunderstandings, 
if not discovered, 

cost money 

A glossary lists terms and their definitions.
It can help to avoid misunderstandings.
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Example workflow: attribute driven design (ADD)

Process that describes the 
way from requirements to 
design.

Developed by the Software 
Engineering Institute (SEI), 
creators of CMMI.

http://www.sei.cmu.edu/architecture/ 

tools/add/index.cfm
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Example: OpenUP  tasks, roles & work products
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Potential architectural drivers

�ƒ Functional Requirements

�ƒ “The system shall allow users to measure their blood glucose level.”

�ƒ Constraints (legal, business & technical)
�ƒ “The system shall conform to ISO norm …”

�ƒ “The system shall run on both Windows and Unix platforms. “

�ƒ Quality Attributes / Quality Attribute Requirements
�ƒ Availability / “The system shall recover from a processor crash within 

one second.”
�ƒ Testability / “The system shall allow unit tests to be performed within three hours 

with 85% path coverage.” 
�ƒ Usability / “The system shall allow users to cancel an operation within one 

second.“
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From business goals to architectural drivers: How?

A.Derive quality attributes from business goals 

B.Derive requirements from quality attributes +

functional requirements from customer requirements

C.Identify the architecturally significant subset of 

requirements: the architectural drivers !
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A. Derive quality attributes from business goals

Performance
Reliability /
Availability

Ease of use

Derived quality attributes

Improve quality of system
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B. Derive requirements from quality attributes

derive requirement specification
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Performance

Req1472: Performance - sensor input processing

�ƒThe system shall process sensor input within one second. 
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C. Identify architectural drivers
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Tactics help you to design an architecture
Präsentationsbaukasten

Quality attribute
+

Parameters
Architecture

Tactics helps you to design an architecture that 
has a certain quality by adjusting parameters
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Example tactics for quality attribute „modifiability“

Parameter  Tactic s for Modifiability  Rules for applying the ta ctics  

1. number of 
occurrences of a 
change 

Tactics for Local izing E xpected 
Modifications  

 

Limit options  (The fewer the 
possible options, the less often a 
change occurs.) 

1. If the number of occurrences of 
the change can be modified, apply 
the Limit options  tactic. 

2. number of 
primary building 
blocks affected by 
a change 

Tactics for Localizing E xpected 
Modifications  

 

Isolate the expected change  
(Separate what is likely to change 
from parts that are unlikely to 
change.) 

 

Maintain semantic coherence . 
Put together parts that have 
strong dependencies on each 
other so they are easier to find. 

2. If it is impossible to achieve the 
change within the specified limits 
when only considering the primary 
affected building blocks, apply the 
following tactics: 

- Maintain semantic cohe rence 

- Isolate the expected change  

 

3. If the change can’t be achieved 
within the specified limits when only 
the primary affected building blocks 
are considered and after the tactics 
in rules 1 and 2 have been applied, 
it is an unsolvable problem. 
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System requirements 

Use Cases of System 

Measure Glucose Level
User

Manage Settings

Use Case Steps Architecture
ibd  PowerSubsystem - Power Functional Allocation

allocatedFrom
«activity»Convert

ElectricToPower

emg:ElectricalMotor
Generator

trsm:Transmission

allocatedFrom
«activity»ConvertGasToPower

ice:InternalCombustionEngine

allocatedFrom
«activity»Proportion
PowerLoad

ecu:PowerControlUnit
epc:IFS_EPC

fp:FS_ICE

allocatedFrom
«activity»Control

ElectricPower

epc:ElectricalPower
Controller

i1:Electric
Current

i2:Electric
Current

fp:FS_EPC

fp:FS_TRSMcan:CAN_Bus

ice:IFS_ICE

etrsm:IFS_TRSM

<>

<>

<>

<>

<>

<>

<>

<>

allocated

from

derived from

Design Rationale

documents

decisions

Usage of modelling to allocate responsibilities 
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Modelling system interfaces

�ƒ Which interfaces must exist and what information must be exchanged?

-26-
How much Modelling for Specification - v1.0
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 cmp System Interface Details

c2-Intell igence

c2-Planning c2-Geodata

c2-Situation
c2-DataReplication

«system element»
Command & Control System

c2-Intell igence

c2-Planning c2-Geodata

c2-Situation
c2-DataReplication

«functional interface»
C2-Planning-If

+ getAvailableStaff() : void
+ planStaff() : void
+ getAvailableRessources() : void
+ planRessource() : void
+ changeRessourceAvailablity() : void

«functional interface»
C2-Situation-If

+ updateSituationalPicture()
+ addEvent(Event)
+ addObject(Object)

«functional interface»
C2-Replication-If

+ processSituationalPictureReplication()

«functional interface»
C2-GeoData-If

+ getMapByArea() : void
+ addInfoLayerToMap() : void
+ browseMaps() : void
+ getHeightModelByArea() : void

type=LAN-Interface
protocol=TCP/IP
bandwidth=100MBit/s

«use»

«use»

«use»
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Traceability - business processes to development

<<Traceability - Link>> B
us

in
es

s

Requirements
bdd S ystemstruktur [bdd S ystem-Dekomposition]     

«block»
Fahrwegelement

«block»
Dat eneingeber

«block»
Disp ositionssystem

«block»
Signale

«block»
Stellwerk

«system»
LS T

«block»
S icher ungslogik «block»

Z uglenkung

«block»
B edieneinr ichtung

«actor, int er nal worker»
Fahr dienstleiter

«block»
S tellwerkInnenanlage

«block»
S tellwerkA ussenanlage

«block»
Anzeigeeinrichtung

«block»

Druckser vice

«block»
Zugnummer nmeldeanlage

«block»
Gleisfr eimeldung«block»

Bahnüber gangsSicher ungsanlage

«block»
A nkündigungsA nlage

«block»
Gefahr schalter

«block»
Fachkraft L ST

«block»
T riebfahr zeugführ er

«block»
A bfahrsignalA nlage

«block»
NachbarS tellwerk

«block»
NachbarS treckenblock

«block»
Z ugbeeinflussung

«block»

NachbarZNA nlage

«block»
Fahrzeug

Customer TesterManagementOperations

System -

Requirements

System Test -

Specification

<<verify>> 

<<deriveRqt>> 

<<verify>> 

Business Process 
Models

Acceptance Tests

SW/HW

Requirements

SW/HWTest -

Specification

<<verify>> 

<<deriveRqt>> 

<<trace>>

S
ys

te
m

-
D

ev
el

op
m

en
t

System -Model

Test -Model

<<satify>> 

<<verify>> 
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Building blocks of an architecture process

Tactics for Designing 
Architectures

Evaluation of Architecture

Workflow Activities

Architecture
Process 

Modelling

Roles

Glossary

Tools

Architectural Drivers
Work Products
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1. Identify and document risks

2. Evaluate each architecture alternative for fulfilment 
of functional requirements

3. Evaluate each architecture alternative for fulfilment 

of quality attribute requirements 

3.1 Define an objective function (measures if requirement is fulfilled)

3.2 Extract the expected result from the requirement

3.3 Calculate value of the objective function

3.4 Compare values to expected result

3.5 Document trade-offs that have been made in the Design Rationale

4. Repeat steps 1-3 for more detailed levels of requirements

Example evaluation process
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Goals first, then tools

What are your goals ? How does a tool help ?

1. Define your goals

2. Check how a tool helps you to achieve those goals

3. Check whether the costs outweigh the benefit

4. Decide for a tool

5. Define clearly what to do with the tool 
• templates for package structure
• modelling guidelines
• automated checks

To draw 
diagrams ?

To specify your system ?

To simulate your system ? 

Version 1.0
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Question & Answers
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Thanks for your attention!

Questions  & 

Answers

Please contact me: Bertil.Muth@HOOD-Group.com

+49 176 166 116 00


