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The Specification Pitfall

solution
project manager

problem
� projects want to 

produce solutions
� careful 

specification takes 
time and effort

� at first going 
directly for 
realization seems 
more effective

� later a lack of 
specification 
results in improper 
solutions
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The Specification Procedure

The Real World

envisioning analysis conceptual
design

detailed
design

The Specification

realization
The 

Project
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Projects and Specifications

The Real World

envisioning analysis conceptual
design

detailed
design realization

� such projects need more formal specification:
� many participants
� distributed team
� long time scale
� frequent changes
� limited resources
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Specification Benefits

� translates vision into working instructions 
� is basis for discussion within the project team
� provides checklist to test results against
� stores information for later use during operation and 

maintenance
� keeps track of changing requirements and constraints
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Key Terms

� Specification Procedure (Requirements Engineering)

� is the formal procedure that leads from an initial vision 
to its realization

� Requirement
� is a constraint or a desired feature

� Specification Document
� is a formal collection of requirements 

� Requirements Management
� is a set of tools and methods for writing and 

maintaining specifications
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envisioning analysis concept detailed
design realization

Plan Approval Procedure

� mandatory by law for 
large construction projects

� approves construction and 
operation of whole project

� requires rough design of 
constructions 

� desdribes their impact on 
the environment

Plan approval
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Objective

TESLA Planning Documents
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Architectural
Model

Building Plan Operation
Manual

� collect information from different experts
� describe the installations consistently
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Database

Challenge

Dependencies
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Architectural
Model

Building Plan Operation
Manual

civil engineer safety technician
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research facilities 

technical infrastructure 

tunnels and buildings 

Challenge

Changes over Time

t

Design

design changes due 
to technological 
breakthroughs

re
ali

za
tio

n

planning

design is 
frozen for 
approval

approval

physics 
goal

scientific
installation
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Challenge
Cultural differences

� Different documentation formats
� visual, tabular, verbalized, schematic

� Mixing up requirements and solutions
� uncertainty about level of detail
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Summary of Challenges

� large number of 
experts

� cultural differences
� dependent planning 

documents
� variety of methods

and tools
� long project life-

span
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Coordinating the Experts

project mgmt

physics utilities safety

.

.

.

P
SD

U
SD

S
SD

.

.

.

P
SD

requirements
engineer civil

engineer

� organize experts in 
interest groups

� map expert tasks to 
specification topics 

� nominate responsible 
person for every 
specification topic

� set up specification 
document for every topic

� appoint requirements 
engineer to detect and
resolve conflicts

� extract agreed 
specification

� hand specification to civil
engineer for design
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specification result

Specification Guidelines

1. Describe important tasks and 
applications.

2. Describe scenarios for each 
task and identify key objects.

3. Determine required floor 
space.

4. Determine required facilities.
5. Describe procedures for 

provision of resources.
6. Check for external 

constraints.
7. …

1. The experimental hall is used to 
conduct experiments.

2. It shall house the detector. 
3. The detector shall have a size

of 16*26*16 m3.
4. For operation the detector needs 

gases. Gas facilities include a 
mixer and a gas store.

5. Gases should be inserted to the 
mixer through a separate 
shaft.

6. The gas installations should be 
kept in a separate building for
security reasons.

guideline
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specification result

Requirements Classification

1. An experimental hall shall 
house the detector.

2. For operation the detector needs 
gases.

3. The detector shall have a size
of 16*26*16 m3.

4. Gas facilities include a mixer 
and a gas store.

5. Gases should be inserted to the 
mixer through a separate 
shaft.

6. The gas installations should be 
kept in a separate building for
security reasons.
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cryogenic hall 
site 1

Gas installations should be 
kept in a separate building.

R6

Reuse: 2

experimental
hall

Every building must have at
least two emergency exits.

R32

Reuse: 4

gas store

The size of the gas store 
should be at least 60 m2.

R11

Reuse: 1office building

Every hall must be fenced in.R23

Reuse: 3

Requirements Reuse
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Requirements Management Tool

Requirements
Management System

physics

utilities

safety

P
SD

U
SD

S
SD

Change 
Management

� Commercial RMS stores 
specification documents and 
requirements index cards.

� Specifications documents are 
written in MS Word.

� In every document 
requirements are marked. 
and classified. 

� The index cards are stored in 
the Oracle database.

� A Web interface gives access 
to the specification 
documents and enables 
querying the requirements 
index cards.

reader

W
eb access
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checklist for one building 
concerning all topics

Checklist Experimental Hall

Checklists for 
Design Approval

requirements 
specifications for 
different topics

building design

Requirements
Management System

� extract relevant 
requirements per building

� store fulfilment information
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Requirements Management
Achievements
� information from all interest groups 

accessible for everybody 
� common platform with up-to-date 

information
� guidelines for complete specifications 
� additional information on requirements 

(e.g. status) in the database
� queries for information exchange
� checklists for design approval
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Software Engineering
� provides methods and tools to manage complex projects 

with many participants
� defines (specification) activities, their responsibilities and 

outcome in software projects
� makes extensively use of modeling for specification
� advises the use of Requirements Management Tools
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Specification through Modeling

� For conducting experiments the
experimental hall shall house the 
detector.

� For operation the detector needs 
gases.

� For gas provision a mixer is 
required on site.

� Gases are delivered in containers.
� Gases should be inserted to the 

mixer through a separate shaft.
� Before usage the gas mix has to 

be stored.
� The gas store requires a control 

room of 30 m3.

conduct experiment

operate detector

<<include>>

operate accelerator

<<include>>

provide resources store resources use resources

<<include>> <<include>>

<<include>>
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conduct experiment

operate detector

<<include>>

operate accelerator

<<include>>

provide resources store resources use resources

<<include>> <<include>>

<<include>>

Specification through Modeling

� For conducting experiments the
experimental hall shall house the 
detector.

� For operation the detector needs 
gases.

� For gas provision a mixer is 
required on site.

� Gases are delivered in containers.
� Gases should be inserted to the 

mixer through a separate shaft.
� Before usage the gas mix has to 

be stored.
� The gas store requires a control 

room of 30 m3.

: project 
management

: technician : supplier : gas mixer : gas store

provide resource( )
deliver gas container( )

input(argon ) store(gas mix )

Requirements Management
19.01.2004

28

ipp-info@desy.de

Specification through Modeling

� For conducting experiments the
experimental hall shall house the 
detector.

� For operation the detector needs 
gases.

� For gas provision a mixer is 
required on site.

� Gases are delivered in containers.
� Gases should be inserted to the 

mixer through a separate shaft.
� Before usage the gas mix has to 

be stored.
� The gas store requires a control 

room of 30 m3.

detector

gas mixer

gas

utilities
uses

floor space
requires

gas mixer 
surface area

install. surface area

resource storage area

gas store



19.01.2004

Requirements Management: Using a 
Software Engineering Tool to Help 
Coordinating Accelerator Projects 15

Requirements Management
19.01.2004

29

ipp-info@desy.de

Specification through Description

� Software Engineering
provides formal modeling 
procedure for 
specification.

� This procedure was
reduced to simple
guidelines.

1. Describe important tasks and 
applications.

2. Describe scenarios for each 
task and identify key objects.

3. Determine required floor 
space.

4. Determine required facilities.
5. Describe procedures for 

provision of resources.
6. Check for external 

constraints.
7. …

guideline

conduct experiment

operate detector

<<include>>

operate accelerator

<<include>>

provide resources store resourcesuse resources

<<include>> <<include>>
<<include>>

: project 
management

: technician : supplier : gas mixer : gas store

provide resource( )
deliver gas container( )

input(argon ) store(gas mix )

detector

gas mixer

gas

utilities
uses

floor space
requires

gas mixer 
surface area

install. surface area

resource storage area

gas store
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Requirements Management 
in a Software Project

� modeling the system application 
with a modeling tool

� write user requirements document 
and manage requirements with 
RMS

� manage contractual information
and track costs on requirements

� assign requirements to work 
packages
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Conclusion

� Requirements Management methods and tools can be successfully 
applied to accelerator projects.

� Benefits
� enable parallel specification of components by several working 

groups
� provide a central platform for communication and documentation
� generate criteria for comprehensive checklists
� ensure long-term availability of emerging knowledge

� Requirements Management can help to coordinate complex projects. 

– for more info consult www.desy.de/ipp or 
email to ipp-info@desy.de


