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o User Requirements Notation
 JUCMNav Tool
* Goals and Rationale
® Goal-oriented Requirement Notation (GRL)

* GRL Basics

Evaluations

Examples

Tools

Metamodel

* All models are false but some models are useful.?!

[1] George Edward Pelham Box (1919-)
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Can we do
better to

bridge this
gap?
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Introduction to the User

Requirements Notation (URN)

uOttawa




* URN is a semi-formal, lightweight graphical language for
modeling and analyzing requirements in the form of goals
and scenarios and the links between them

®* Combines two existing notations

» Goal-oriented Requirement Language (GRL)
(based on i* & NFR Framework)

e Use Case Maps (UCMSs)

® Support for the elicitation, analysis, specification, and
validation of requirements

* Allows systems, software, and requirements engineers to
discover and specify requirements for a proposed system or
an evolving system, and analyse such requirements for
correctness and completeness

URN: www.usecasemaps.org/urn JUCMNav: www.softwareengineering.ca/jucmnav Virtual Library: www.usecasemaps.org/pub
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* URN models can be used to specify and analyze various
types of reactive systems, business processes, and
telecommunications standards

* JUCMNav
 URN editor & analysis tool
 Eclipse plug-in
» Open source project
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more detailed models

A GRL / UCM model visually communicates business objectives and
constraints / high-level functional requirements to all stakeholders
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 The Goal-oriented Requirement Language (GRL)

» For modelling goals and other intentional concepts (mainly for non-
functional requirements, quality attributes, and reasoning about
alternatives and tradeoffs)

 The Use Case Map (UCM) notation

» For modelling scenario concepts (mainly for operational requirements,
functional requirements, and performance and architectural reasoning)

* URN offers concepts for the specification of stakeholders,
goals, non-functional requirements, rationales, behaviour,
scenarios, scenario participants (actors), and high-level
architectural structure
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® Focus on early stages of development with goals and
scenarios

®* From user requirements to functional and non-functional
system requirements

* NOo messages, components, or component states required
* Reusability
« of argumentations (goal patterns and analysis)
« of scenarios (patterns and architectural alternatives)
* Early performance analysis
* Traceabllity and transformations to other languages
o Particularly MSC, SDL, TTCN, and UML
e Alsoto LON, LOTOS, and others
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* URN is the first and currently only standard which explicitly
addresses goals (non-functional requirements with GRL) Iin
addition to scenarios (functional requirements with UCMS) in
a graphical way in one unified language

 International Telecommunication Union (ITU-T Z.150 series)

o ITU-T Z.150 (02/03):
User Requirements Notation (URN) - Language requirements and
framework

o ITU-T Z.151 (11/08):
User requirements notation (URN) - Language definition

* Part of the ITU family of languages: SDL, MSC, TTCN-3...

* Definition of URN in Recommendation Z.151 (approved
November 2008)

 Metamodel, abstract/concrete syntaxes, semantics...

ITU-T Z.150: http://www.itu.int/rec/T-REC-Z.150/en ITU-T Z.151: http://www.itu.int/rec/T-REC-Z.151/en
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* International Telecommunication Union
* United Nations organization
e 191 countries + hundreds of member companies

* Free access to the definition of many standard languages
 http://www.itu.int/ITU-T/studygroups/com17/index.html

* Question 13 (Formal languages and telecommunication
software) of Study Group 17 (Security)

o Z.15x User Requirements Notation (URN)
e Also SDL, MSC, and profiles
* Other international bodies standardize languages

e ANSI (C, C++), W3C (HTML, XML), IEEE (VHDL), ISO (LOTOS),
OMG (UML), OASIS (XACML), etc.
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® SDL: Specification and Description Language
* For defining and executing complete reactive systems
* MSC: Message Sequence Charts
* For defining message-oriented scenarios
* ASN.1: Abstract Syntax Notation One
» For defining data types/packets
®* TTCN-3: Testing and Test Control Notation
» For defining test cases and test environments
* URN: User Requirements Notation
» Goal-oriented Requirements Language (GRL)
« Use Case Map notation (UCM)
* For defining abstract goals, scenarios, and requirements
* UML 2.0 profiles for some of these languages on their way...
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Goal-oriented
Requirement
Language (GRL)

Use Case Maps UML 2.0
(UCMs) Activity

Diagram

GRL captures stakeholders’
business goals, alternatives,
decisions, and rationales.

Alternatives in GRL are
linked with more detailed
models described as UCMs.

UCMs represent visually use
cases in terms of causal
responsibilities.

CMs provide a framework
for making high level and
detailed design decisions.

UCMis visually associate
behavior with structure at
the system level.

UCMs enable functional
testing and allow the
generation of test purposes.
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GRL captures stakeholders’
business goals, alternatives,
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linked with more detailed
models described as UCMs.
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UCMis provide a framework
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* Transformations connect URN models to other models

* Some transformations discussed in publications or
Implemented in JUCMNav's predecessor UCMNav have not
yet been implemented in JUCMNav

o Test Cases (Fithesse, TTCN)
 UML activity/sequence/state/use case dlagrams
 SDL

- (for performance modeling)

* Stéphane Somé’s UCEd: https.//sourceforge.net/projects/uced/
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* The User Requirements Notation (URN) is an ITU-T standard
* Modeling with the Goal-oriented Requirement Language

e Focuses on answering “why” questions

 Intentions, functional / non-functional requirements, rationales
* Modeling with Use Case Maps

e Focuses on answering “what” questions

e Scenarios, services, architectures

* While modelling with URN as a whole, goals are
operationalized into tasks, and tasks are elaborated in
scenarios (mapped to UCM path elements)

* Moving towards answering “how” questions
e Can guide the selection of an architecture or scenarios

* Enables the elicitation/specification of systems, standards, &
products, analysis from various angles, & transformations
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Strategies
Evaluation

UCMs

Scenario Definition
Scenario Execution
Test Suite

MSC Generation
Export to DOORS
Export to CSM

Pronounced: juicy — em — nav
http://jlucmnav.softwareengineering.ca

ﬁ 17
uOttawa SEG3101 (Fall 2010). URN Overview




i SRR R

* Free (EPL), open-source plug-in for Eclipse

e Based on Eclipse Modeling Framework (EMF) and the Graphical
Editing Framework (GEF)

® Supports most of GRL and UCM notation elements

® Extensible architecture for customized GRL and UCM
analysis techniques

* 4 GRL evaluation algorithms, with color highlight

* 1 UCM path traversal mechanism, with export to flat UCMs
and MSCs

* Integrated MSC viewer
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* Other features
« Export performance models to CSM
 Integration with DOORS for requirements management

» Extensions for Business Process Modeling, Monitoring, and
Adaptation

Extensions for aspect-oriented modeling with AoURN

Verification of user-defined (OCL) rules
Report generation (PDF, HTML)
Export of diagrams to various bitmap formats

19

@ uOttawa SEG3101 (Fall 2010). URN Overview



-G Minimum Message Exchange
-G8 Minimum Switch Load

~4¥ Service in Central Switch

43¢ Service in Service Contral Paint
[ Service Mode

O Service Nodes Ready For Sale

g RootScenatio

& ServiceAndSDFinGCR

& SwcInMsC

& SwcInMSC_DakalnsM
0 @ UCM Definitions
GRL Definitions
0 'P.ct-:-r Definitions

{ ! Service Provider

:__DEF
=

L o T TN IR Y SR T - T,

1

_Ij
I 4 ¥ Fruimarsknne

P iy, Tnstall Senvire

4]

i

Service in Central

Flle Edit Mavigate Sear-:h Project  jUCMMaw  Run  Window Help
| J &= [H] J Q - J B 4 - J + | B of ||80°.'"o jl\l‘iew all elements J| £ J P [ R = Toolbar T | SVMReposito,., @
TT. Mavigator £3 =8 g 1I1508-WirelessIN-TempFiz-Final jucm 23 =8
& H] <;=={> | ¥ S ,,..-......-.-....---""" ;I -2 Palette [
Service Provider sttt
I : . - ot 35 .
;' 5P5-2009-50l-MSC. jucmscenarios _I et * / High Performance o, % Select
c:, SPS-2009- sol ]ucm (100 o, Oc "
. . ammer
;_r'-u ;ES_ N Ed ItOI‘ ' .
g awgator otk S
g sters " oY% Decomposition
g Ta-5 VIeW Mirirnurn Changes l’ Mazirnurn 1
= to Infrastructure = Hardweare T Cantribution
O = + o w, Silization s
o= Outline &3 > Elementsw . = - 4 Dependency
B R BT o m  Belief Link
5 Wi
= \‘\:_%, WirelessIM = Components -
E|" GRLmodel .
-4 Service Provider i Acor
""{}:' System [ Elements el
-4, wendar
iy Softgoal
4 Data in Mew Service Mode 9 5oftgea
42 Data in Service Contral Paint @ Goal
@ Determine Data Location O Task
O Determine Service Location ,
-G High Performance O Resource
e} . . O Belief
D] i
o Outline I W v . (= KPT Model <
. B Deterrning Service .
-Gl VleW B Location (100 & Indicator
-Gk d :

Service in Service
Contral Point

Switch

"2 Dimension

KL Madel Link

B

Palette

GRLmodel | RookScenario | SvcInMSC | ServiceAndSDRNSCP | SvelntSC_DataIngh |

Q Scenarios and Strategies &3

=g

CH] <.‘-a "T =
E- M ServicelnMSC_OK

-5 ServiceInMSC_SDFnSH_OK
[=~= GRL Evaluation Strategies

E- [Eb Archilternatives

‘ 1-ServicelnSwitchDatalnSCP
‘ 2- SerwceInSwtchDataInSNreadv

Al

- 4-Serviced Scenarlos and

- 5-Servicel . .
- B-Servicel Strategles VIeW

El properties 53 E_\ Problems} = Key Performance Indﬂ =) Console} *3 Debuuﬂ :“ Call Hierarchﬂ =g
= 7
standard Mame: |Servi-:e Modes Ready For Sale |
Metadata
Advanced e
| Description: Pro pertles
view
Tvpe: Goal lzl

=4




& jUCMNa¥ Execution - URNdocs/1J1S08-WirelessIN-Templ

File Edt Mavigate Search Project jUCMMay Fun  Window Help

oi-gola-le - |@

CeatEl .

/I UL J | " W

i,

K-Final.jucm - Eclipse

T

PN

| I - ” Wieny all elements

Perspective

C
£ scenarios and Strategie 53 T, Mavigak
b= gie ~ MNavigatar

=8
28 5| T~

[El= UM Scenarios

B[ UCMarchakematives

EIUQC.T] ServiceAndSDFinSCP_fMakolk
(= Included scenarios
(= Start points

EIE& Initializations
authorized=False
: @ deployment=IN_3CP

(= Preconditions
—J-(= End poinks
-| Root3cenatio: Done (102)
(= Postconditions

LBV b

. RootScenario: StarkConnection |

Y

B8 ServiceAndSDFinSCR_OK d
4| | B

0= outline 22

Graphical
Outline

= Miscellaneous

Metadata [click to edit]

MobileStation

& *1ars0e-wirelessIN-TempFix-Final.jucm 52

|22 juckiay Exe. .
—

8

MsgSwitchingCenter

LocationRegister

x

StartZonnection

ControlFunction

Authorization

LocationDB

CheckLoc

bW 4

Reject |
i

4
AREect

]

Daone

- Palette I

[}5 Select

t Path Tool (space)
[ <omment

[-=- Components &
[ Team
(O Object
[ Process
[ Agent
% Actar
[ other

= Paths £14]
¥ Responsibilicy
&> Stub
73 Dynamic Stub
4B Paintrut Stub
(B Timer
& waiting Place
é- Direckion Arrow
= Or Fork
== And Fork
= Or Join
=} and Join

GRLmodel |RootScenario | SvclnfMSC | ServicedndSDRINSCP | SwelntSC_Datalnsk

B_-, Problems &3

1 errar, O warnings, 0 others

= Properties 53 XEIementsw =~ =0
crandard | LPropert [ value =
———— | [E] Appearance
Metadata « 245
Advanced y 154
IEET
description
id 271
name LogReject —
Farent ControlFunc...
= Metadata

hrsthemand i
Rl | »

Descripkion

| Resource

| path

| Locakion =~

= @ Errors (1 item)

@ Scenario should have reached end poink: ucm.map.impl. EndPointImpl@1FbSad (id: 102 1IS08-Wire.., [URMdocs

1]

Done

Problems
view

| il

J=<>




& jUCMNav Execution - URNdocs,/ 1JIS08-WirelessIN-TempFix-
Run  MSC Yiewer

File Edit Mavigate Search Project

[ ][ | @ -

[ wit

J[BQ;"Jf -

!’ L 5 . o s

Au.m'm A WVAVA~

nal.jucmscenarios - Eclipse
Window  Help

v £ - -

| & ucrhiay Exe...

% Scenarios and Strategie ('?6. Mavigatar &3
==

‘u‘|

=08

& a102-2009.jucm
G AEM_UC jucm

&= 111508-WirelessIN-TernpFix-Final. jucm

g MewTest. jucm
g ny-feds. jucm

YD SIS AR e

1] |

Al

& I:IISDS—'\v‘ql'ir'elessIN—TempFix—FinaI.jucmscenar—I

5= Qutline 52

;' MnblIeStatlon

& ControlFunction

-G spF

-G scp

;' MsgSwitchingCenter
5 scF

;' LocationDE

- LocationRegister

E- 8 ServiceandSDFinSCP_OK
----- @ SkarbZonnection

----- A ServiceAndSDFInSCP
----- < ServiceAndSDRNSCP
----- A GetAuthInfo

----- £ GetAuthInfa

Outline
view

""" A Checklse

""" [ CheckLoc

- par

ServiceInMSC_OkK
ServiceInM3C_MNaobok
ServiceInMSC_DaktalnSM_Mobok
ServicedndSDFinSCP_Mobok
& MobileStation

57 ContralFunction

& MsgSwitchingCenter

-G scF

& 111508-WirelessIM-TempFix-Final jucmscenarios 2

=g

ServiceAndSOFINSCP_Qk

Y

M obileStation

ContralFunchion

SDF SCP

tdzgSwitchingCenter

SCF

LocationDB

StartConnection

ServicatndSDFinSCP

MSC
viewer

o

ServicetindSDFNSCP}

Getduthlnfc

o

Gemuthlnfa

Chlawtk

L

Ek.&ut

ErdFaint

(o)

i
hd

<)

CheckLoc

P
'

CheckLos

I T
1]

(= i
3

g ®IIS05-WirelessIN-TempFi=-Final.jucrn &3

MobileStation MsgswitchingCenter

LocationRegister

i EontroEunctiun

SkartCannection

F\uthorization

[Ok]

LocationDB

CheckLoc

W]

’ LDgRE:]ECt

& < -
I mr N O
Reject |
|

CDnFlrmed

2 Palette I

[:E Select

f Path Tool {space)
[ Comment

[-=- Components

[~ Paths

GRLmodel | RootScenario | SvclnMSC | ServiceAndSDRnSCR | SvelnMSC_Datalnai |

o





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


