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Outline

• Background: requirements engineering

• Background: patterns in software engineering

• Software requirement patterns

• Classification schemas
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• An example: the CRPHT case
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Preliminaries
• If you are planning to attend this tutorial, please 
consider to fill the survey at:
http://www.upc.edu/gessi/PABRE/REFSQ2013‐Survey.html

 Will help me getting a clearer view of attendees

• If you have attended this tutorial, please consider 
to fill the survey at:
http://www.upc.edu/gessi/PABRE/REFSQ2013‐Survey.html

 Will help me knowing more about the 
community position on the topic
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Requirements engineering (RE)
Set of activities around requirements
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Software requirement (1)
1. A condition or capability needed by a user to solve a 

problem or achieve an objective

2. A condition or capability that must be met or 
possessed by a system or system component to  
satisfy a contract, standard, specification, or other 
formally imposed document

3. A documented representation of a condition or 
capability as in 1 or 2

IEEE Standard Glossary of Software Engineering Technology (1997)
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Software requirement (2)

• Something that the product must do or a quality that 
the product must possess (Robertson & Robertson)

• Descriptions of how the system must behave, or of a 
property or attribute of the system (Sommerville & 
Sawyer)

• Everything that determines a design decision 
(Lawrence)
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Types of requirements

• Functional requirements: defines a function of a 
software system or its component

• Non‐functional requirement: every requirement that   
is not functional 
 Or, a requirement that defines criteria that can be 

used to judge the operation of a system
 Also: quality requirement, ‐ilities, …
 Always controversial (Glinz. On Non‐Functional Requirements. RE’07)

• Non‐technical requirement: defines some condition 
over the system as a commercial good
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Requirements in context
 Requirement: measurable condition

 “The system shall provide an authentication process based on
voice recognition”

 Goal: high‐level strategic condition
 “The authentication process shall be secure”

 Constraint: non‐negotiable situation that may affect

the system
 “There are no fingerprint‐based recognition devices”

 Assumption: belief given for granted
 “The system users will consider that voice recognition will not

violate their privacy”
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Requirements specification
Software requirements specification (SRS)

 Document that compiles all the requirements
 E.g., IEEE 830 template
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What’s a pattern?

“Each pattern describes a problem which occurs over 

and over again in our environment, and then describes 

the core of the solution to that problem, in such a way 

that you can use this solution a million times over, 

without ever doing it the same way twice”

Christopher Alexander

The Timeless Way of Building, 1977

Job: Architect (of buildings)
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From buildings to software
“People liked our book very much. We were surprised
though, when we found out computer programmers
liked it, because it was about building not programming. 
But the programmers said, "this is great, it helps think
about patterns in programming and how to write
reusable code that we can call upon when we need it." ”

www.patternlanguage.com

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h



13

In the beginning…
Design patterns:

 Arguably the most popular type of patterns

 Initial proposal:
 Classification: creator, structural, behavioural
 Conceptual tools: delegation, polimorphism, aggregation, …
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But there are more…
Analysis

Design

Implementation

Testing

Requirement patterns
Analysis patterns

Architecture patterns
Design patterns

Idioms
GUI patterns

Testing patterns
Monitoring patterns
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Software Requirement Patterns
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Software requirement patterns (SRP)

Fundamental principle: when specifying a system, a high

proportion of requirements are recurrent and belong

to a relatively small number of types
 Specially in the case of non‐functional requirements

Requirement pattern: an aproximation to the

specification of a particular type of requirement
 Generates one or more requirementsSR
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Benefits of patterns

Consistency

Performance

Guidance

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h



18

Specially when…
 The number of software projects conducted is high

 SRSs have a high number of requirements

 The context is similar
 Similar customers, similar projects

 The team of analysts and the team of developers is
clearly differentiated
 Communication among them needs to be precise

 The organization wants to follow prescriptive
processes
 Eventually aiming at some kind of certification
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Impact in RE
 Elicitation

 More chances to discover needed requirements

 Analysis
 Clearer relationships

 Validations
 Systematic

 Negotiation
 Consequences known right away

 Documentation
 Uniform, organized, comprehensive

 Management
 Traceability; changes with clearer effects
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Strategies
The use of the catalogue may be:

 Opportunistic
 Just another elicitation tool

 Systematic

 Strategic decision
 Drives the elicitation process
 Upfront investment: analysis of as many

SRS as possible
 Continuous update
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Systematic use of an SRP  catalogue
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Structure of an SRP

 Totally configurable
 Not one‐size‐fits‐all

 Here we focus in the most essential aspects

 Useful complementary artifacts
 Glossary
 Compilation of references
 …

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h



23

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h

Requirement Patterns
Catalogue

Consolidation

Analysis

Metamodel

 Elicitation of patterns: expert assessment

◦ Systematic (opportunistic in the future)

 Contents of the catalog: conservative
◦ Style used by consultants is adopted

 Iterative
◦ Driven by case studies

Process
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 An approach to specifying a particular type of reqt.
 Which is the purpose of the pattern goal
 Level of abstraction:

 not much (oriented to writing!)

 higher abstraction left to classification schemas

The Pattern
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Pattern: Logs

Goal: Have data ready for audit

The solution should permit the trace of the modifications and 
access to the encrypted data in the database. The essential data 
to trace are: user name, date, accessed or modified data. 
The solution should permit to trace all the user actions. The data 
to trace are: user name, date, accessed or modified data.

All the operations made over a type of object (dossier, document 
files, etc.) may be traced

The solution should permit to trace all the access to protected 
data. The data to trace are: user name, date, accessed or 
modified data. An historical record of this accesses must be 
maintained

Example



26

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h

 A pattern may take different forms
 Usually, mutually exclusive in a project

 Example: Data Base pattern
 Goal: Require a particular data base technology
 Form 1: Refer to a particular family (e.g., relational)

 Form 2: Refer to a particular product

 Form 3: Refer to the current system

Pattern forms

The system shall work with a relational DB; ACME is preferred
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Basic part

 Example: Recovering pattern
 Goal: Ensure that the system recovers after crashes
 Form 1: Focused on the “what” (data) 

The system shall not lose data in case of crash

 Form 2: Focused on the “how” (procedure)

The system shall follow some recovery procedure
in case of crash

 A form is characterized by a basic part
 It captures the most basic essence of the requirement
 Usually abstract, translates the pattern goal into a 

customer‐oriented text ‐> provides structure to the doc.
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 A form may take different shapes
 Several factors may modify the basic behaviour
 Extension: part of a pattern that embraces a potential

requirement subordinated to other
 Example: Failure Alerts pattern

 Form: Homogeneous Failure Alerts 
Basic Part: The system shall give an alert in case of failure
Extensions: 
Alert Types: Lists the types of alerts provided by the system
Failure Types: Lists the types of failures provided by the

system

Extensions
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 Behaviour of patterns depends on certain values
 Parameters, declared of a particular metric, may take these

values
 Parameters and/or metrics may have to fulfill correctness 

conditions

 Example: Failure Alerts pattern
 Form: Homogeneous Failure Alerts 

Basic Part: The system shall give an alert in case of failure

 Extensions: 
Alert Types: Alerts provided by the system shall be AlertTypes
Failure Types: Failures provided by the system shall be 

FailureTypes

Parameters
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 They express the rules to follow for applying
dependencies in a pattern
 cardinality + dependencies among them

 Example: 
 Form: Homogeneous Failure Alerts 
Basic Part: The system shall give an alert in case of failure
Alert Types: Alerts provided by the system shall be AlertTypes
Failure Types: Failures provided by the system shall be 

FailureTypes

Applicability cond.: Basic Form + Alert Types + Failure Types

Applicability conditions of 
extensions



31

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h

 They express the rules to follow for applying
dependencies in a pattern
 cardinality + dependencies among them

Applicability conditions of 
extensions

 Example: Online Help (OH) pattern
 Form: OH Basic Features 
Basic Part: The system shall provide help whilst is in operation
Local OH: OH shall be provided for Functionalities
Full OH: OH shall be provided for every displayed screen
OH Technology: OH shall be built using Technologies 

Applicability cond.:
Basic Form + (Local OH[0..1] + Full OH[0..1])[0..1] +

OH Technology[0..1]



32

SR
P 
Tu
to
ria

l –
RC

IS
’1
3 
   
   
  ©

Xa
vi
er
 F
ra
nc
h

 Express how patterns are interrelated

 Usual types of dependencies
 Depends

 Conflicts

 Synergies

 Refines

Pattern dependencies
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Final structure of an SRP
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Pattern Pattern
refines on

Form Form

Form

May repeat

Form
synonymous

Pattern

depends on

Pattern

conflict

Structure of the catalogue
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Classification schemas
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SRP catalogues
 Stores the set of patterns

 Key issue: how is it organized  classification schema

 We look for adaptability  not fixed
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Quality models
 A quality model is:

“The set of characteristics and the relationships between 

them which provide the basis for specifying quality 

requirements and evaluating quality”

ISO/IEC 14598-1, Software product evaluation –

Part 1: General overview. 1999.

 These characteristics may be used as classifiers for the
catalogueSR
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ISO/IEC 25010 standard
 Evolution of the former ISO/IEC 9126-1 (2001)

 Characteristics
 Hierarchical

 Extensible

 Widespread
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General structure

*

*

*
*

*1

*

* Subcharacteristic

{disjoint, complete}

Basic 
Subcharacteristic

*

0..1 Derived 
Subcharacteristic

Quality Model 1 Quality Feature

{disjoint, complete}

Characteristic

Subjective Objective

Attribute

{disjoint, complete}

Basic Attribute

*

*

Derived Attribute

* *

Metric

{disjoint, complete}

Botella et al. “ISO/IEC 9126 in practice: what do we need to know?”. SMEF’04.
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Contents
Quality

Functional
suitability

Performance
efficiency Usability Reliability Security Maintain-

ability
Compa-
tibility

Portabi-
lity
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Non‐technical factors
 Non‐technical factors are not in the scope of the

standard

 Option 1: distribute them

 Interfere in the categorization

 It may be difficult to place some of them

 Option 2: add them

 Use the principles behind the standard

 3 new characteristics and 15 subcharacteristics

Carvallo et al. “Managing Non‐Technical Requirements in COTS Components Selection”. RE’06.
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Enlarged catalogue
Quality

Supplier Cost Product

Organizational structure
Positioning and strength
Reputation
Services offered
Customer support

Licensing schema
Licensing costs
Platform cost
Implementation cost
Network cost

History
Ownership
Deliverables
Parameterization and
Customization
Guarantees

Non-Technical QualityTechnical Quality

…
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SRP catalogues
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Construction process
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Each catalogue is a different world
Each context is different

In general:

 Functional requirements: highly domain‐dependent
 General‐purpose SPR to be very general
 Each domain may refine them

 Non‐functional and non‐technical requirements

 The percentage of reuse grows
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Catalogue Construction Process

Requirements
Filtering

Requirements
Alignment

Requirements
Analysis

SRP 
Formulation

Catalogue 
Construction

SRSs

Filtered
Requirements

SRP 
Candidates

SRPs

SRP 
Catalogue

4
6

Significant 
Aspects

GlossarySR
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Alignment
Simple is beauty
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Some obvious alignment

The system must be available 22 hours per day and 7 days 
per week. The system should not stop more than 1 hour per 
working day. The solution’s availability rate should be 98% 
minimum.

The system must be available 10 hours per day and 5 days 
per week. The system should not stop more than 10 minutes 
per working day. The solution’s availability rate should be 
98% minimum. 
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Some not‐so‐obvious alignment
The solution should permit the trace of the modifications and access to 
the encrypted data in the database. The essential data to trace are: user 
name, date, accessed or modified data. 

The solution should permit to trace all the user actions. The data to trace 
are: user name, date, accessed or modified data.

All the operations made over a type of object (dossier, document files, 
etc.) may be traced

The solution should permit to trace all the access to protected data. The 
data to trace are: user name, date, accessed or modified data. An 
historical record of this accesses must be maintainedSR
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Searching candidates
The problem of deciding if a requierment is (part of) an
instance of an SRP is the key in the catalogue 
construction:

 Some requirements may be too
specific

 Others may be a particularization
of some general case

The effort of identifying, writing, finding, applying and 
maintaining an SRP must be exceed by the benefit of 
their use
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Guide to creating an SRP (1)
1. Decide if it is worth to create

 How often is it expected to be used?
 What value does it deliver when applying it?
 How much work will give to write it and maintain it?

2. Create the skeleton of the pattern
 Name, goal, classification

3. Write some examples of application
 Based on existing SRSSR
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Guide to creating an SRP (2)
4. Analyse in detail the examples

 They are “imperfect” instances
 What are their commonalities?
 What may be improved?
 Remove everything that does not belong to the SRP

5. Identify the parameters
 Flexibility vs. Complexity
 Write information about the values

• If numerical, typical ranges or constraints
• If enumerated, typical labels
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Guide to creating an SRP (3)
6. Write the templates

 Identify possible alternatives and variants
• Synonymous, …
• Extensions, particularizations, …

 Identify possible properties
• Multiplicity, …

 Perfection is not effective
• The catalogue will be naturally adjusted over time
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Guide to creating an SRP (4)
7. Validate

 Use departing SRS
 Make some piloting
 Peer review

8. Closing the pattern
 Write all missing information

9. Catalogue update
 Store in the catalogue
 Update the network of relationships (conflicts, synergies, …)
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Requirement
creation

Requirement
extraction

S.0
Select next

pattern

S.1
Read the pattern

(description &
goal)

D.2
Check if

interested by
the pattern

no

S.8
Select values for

parameters (if any)

chosen parts

S.10
Create new
requirement

without pattern

S.5
Read the

parts

some

Feedback:
Statistics on use

of pattern

Feedback:
Statistics on use

of parameters

Feedback:
Statistics on use

of forms

Feedback:
Reason for not

using the pattern

yes

S.2
Read the

forms

S.2
Skip pattern

Feedback:
Statistics on use

of parts
missing

parts

O.2
New requirement

O.1
Pattern used

Form+Parts+Values

D.1
Set importance

of pattern

high

low

D.4
Check

consistency

Parts
exploration

Forms
exploration

Patterns
exploration

no

based on dependency
relationships

none

based on
classification and/or

relationships

S.9
Resolve conflicts

(if any)

D.3
Check if

pending needs
for scope

S.4
Choose most

appropriate form for
the pattern

S.6
Choose extended

part that apply

S.7
Read detailed
information for

parameters

S.11
Create new

requirement form for
selected pattern

yes

S.12
Create new

requirement part(s)
for selected form

O.3
New requirement

part(s)

 Assumptions:

◦ May be patterns missing

◦ Not‐automatic process

◦ Atomicity of information

◦ Complete classification schemas

◦ Process guided by one
classification schema

◦ Catalogue existence made
transparent to the customer

Application process
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Forms
exploration

Parts
exploration

Requirement
extraction

requirement
from

catalogue

Requirement
creation

(part of) 
requirement
from scratch

chosen
parts

missing
parts

some form applies

no form 
applies

pattern applies

pattern does not apply
AND
pending needs for classifier

Patterns
explorationnext

+ information for catalogue 
evolution

High‐level view
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Requirement
creation

Requirement
extraction

S.0
Select next

pattern

S.1
Read the pattern

(description &
goal)

D.2
Check if

interested by
the pattern

no

S.8
Select values for

parameters (if any)

chosen parts

S.10
Create new
requirement

without pattern

S.5
Read the

parts

some

Feedback:
Statistics on use

of pattern

Feedback:
Statistics on use

of parameters

Feedback:
Statistics on use

of forms

Feedback:
Reason for not

using the pattern

yes

S.2
Read the

forms

S.2
Skip pattern

Feedback:
Statistics on use

of parts
missing

parts

O.2
New requirement

O.1
Pattern used

Form+Parts+Values

D.1
Set importance

of pattern

high

low

D.4
Check

consistency

Parts
exploration

Forms
exploration

Patterns
exploration

no

based on dependency
relationships

none

based on
classification and/or

relationships

S.9
Resolve conflicts

(if any)

D.3
Check if

pending needs
for scope

S.4
Choose most

appropriate form for
the pattern

S.6
Choose extended

part that apply

S.7
Read detailed
information for

parameters

S.11
Create new

requirement form for
selected pattern

yes

S.12
Create new

requirement part(s)
for selected form

O.3
New requirement

part(s)

Select next patternSelect next pattern

 classification schema
 dependencies among patterns

 keywords

 others: qualifiers…

Navigation
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Analysis of an existing catalogue:
the CRPHT catalogue
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Classical OTS Selection Processes overlap RE and 
Component Screening

products under 
consideration

acquired 
requirements

Iteration nicely captures the idea of reconciling
requirements and actual market offering

But it does not fit well in call-for-
tender processes

OTS selection processes
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OTS selection processes conducted by a public
document that contains the requeriments and 
evaluation rules of the system‐to‐be

Usually:
 Public administrations

 Great impact on the organization

 Transparency is a must

 Involve coarse‐grained OTS 
components (ERP, CRM, SCM, …)

Call‐for‐tender processes
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products under 
consideration

acquired 
requirements

Call‐for‐tender processes are different:

products under 
consideration

acquired 
requirements

Call‐for‐tender processes
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SSI department, Centre de Recherche Publique Henri Tudor (CRPHT)
• Helping SME with no experience in Requirements Engineering.
• Designing SRS to conduct Call-For-Tender processes for selecting OTS 

solutions.

1. The system must be available 22 hours 
per day and 7 days per week. 

2. Should be possible to use the system in English 
or French.

3. The system should not stop more than 1 
hour per working day. The solution’s 
availability rate should be 98% minimum.

4. The solution should permit to trace all the user 
actions. The data to trace are: user name, date, 
accessed or modified data.

• More than 40 projects done.
• Applied reuse: starting a new project by editing the most similar one.

• Better capitalization of requirements in a high-level manner (like Patterns).
• Requirement books contains ambiguous, incomplete or incoherent 

requirements.

• Software Requirements Patterns (SRP)Strategy

Collaboration
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Overall picture
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Example of non‐technical SRP
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Functional SRP Catalogue for CMS
• 45 F‐SRP obtained
• Classified usinga CMS Classification Schema
IS

O
/IE

C
 2

50
10

 b
as

ed

CMS Specific 
Subcharacteristics

F- SRPClassification 
in ISO

Appropriateness

© Cristina Palomares
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Example of functional SRP

© Cristina Palomares
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Tool support
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Conclusions



70

SRP for the R‐engineer toolkit
SRP provide structured abstractions:

 To guide the elicitation process

 To produce better quality SRS

 To possibilitate easier validation

 To boost productivity of the RE process

Opens additional possibilities:

 Linking to architectual decisions

 Testing guidelines
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The End


