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Overview and Agenda

e PartI: ITU-T
e Part I1: User Requirements Notation (URN)
— What isURN?

— What can we model with URN?
— What answers can these models provide?
— What are the typicd/patential usages?
* Break
e Part [11: Work!
— Metamodel concepts
— Overview of Z.150and requirements
— Rationdlization d notation elements
— GRL propagation and moduar descriptions
— UCM actors and traversal
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Part |: ITU-T
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About ITU-T

Inter national Telecommunication Union

* ITU-T: Telecom Standardizaion

* |TU-R: Radio-communication

» |TU-D: Teleamom Development
United Nations organization, 190 countries

* Industry Canadais our official representative
Hundreds of sector membersand others
Headquartersin Geneva
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About ITU-T

Web site:

http://www.itu.int/
http://www.itu.int/I TU-T/studyar oups/com17/index.html (SG17)

ITU-T Guidefor Beginners:

http://www.itu.int/| TU-T/promotion/

Concise and rather complete coverage of all thereisto know
about ITU-T

Structure, roles, processes
Many useful links to the Web site

ITU-T standards sold on Web site
Free download of 3 standards

http://www.itu.int/publications/bookshop/how-to-buy.html#free
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ITU-T: 12 Study Groups

Operational aspects of service provision, networks and
performance

Tariff and accounting principles including related
telecommunications economic and policy issues

Telecommunication management, including TMN
Protection against eledromagnetic environment eff ects
Outside plant

Integrated broadband cable networks and television and sound
transmisson

Signadling requirements and protocols

End-to-end transmission performance of networks and terminals
Multi-protocol and |P-based networks and their internetworking
Optica and aher transport networks

Multi media services, systems and terminals

Data Networ ks and Telecommunication Software

Specia Study Group "IMT-2000 and Beyond"
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SG17 Questions for Study

There ae 5 Working Parties in Study Group 17.
Eadh WPisresporsible for aset of related questions.

WP 1/17 —Data Networks
* Q1-Q6 onQoS, numbering, interworking, Frame
Relay, network performance...
WP 2/17 —Open Systems Technology

e Q7-Q11 onlP lower layers, QoS multicast, diredory
services, seaurity, OSI revision...
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SG17 Questions for Study (relevant to WG19)

WP 3/17 —Languages and Notations
* Q12-Q18,and Q28 onASN.1, SDL, Encoding o
SDL Data, MSC, SDL Datain MSC, UML
Combined to ITU-T Languages, URN, and language
coordination
WP 4/17 —Quality and Methods

* Q19-Q23 ontesting approadhes, testing languages
(TTCN), QA, quality aspects of Recommendations,
time and performance

WP 5/17 —Open Systems Technology
* Q24-Q27 onODL, DCL, ODP, and middeware
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SG 17 Standards

» E.104,E.115(in conjunction with SG 2)
F.400series, F.500F.549,and F.600-series
Q.933and Q.933bis

» X-series, with the exception d those under the
resporsibility of Study Groups 4 (X.160series,
X.170seriesand X.700-series), 15(X.50-series) and
16 (X.26/V.10and X.27/V.11).

Z-series (MSC, SDL, TTCN, eODL, URN...)
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Alternative Approval Process (AAP)

» Mature drafts snt for “consent” to study group

* If acepted, posted onthe ITU Web site for a4-week
period for eledronic comments

* If no comment, then approved as Recommendation
» However, we need consensus to be approved...
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Part [I: URN
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URN — Main objectives

* Focus on early stages of development with goals and
scenarios

» From user requirements to system functional and non
functional requirements

* No messages, comporents, or comporent states required
* Reusability

— of argumentations (goal patterns and analysis)

— of scenarios (patterns and architedural aternatives)
* Early performance analysis
* Tracedility and transformations to ather languages

— Particularly MSC, SDL, TTCN, and UML
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Terminology...

* A goal isan oljedive or concern used to discover and evaluate
functional and non-functional requirements.

e A functional requirement is arequirement defining functions of
the system under development

¢ A non-functional requirement is a requirement charaderizing a
system property such as expected performance, robustness
usability, maintainahility, etc. NFRs capture business
goals/objedives and product quality attributes.

e A user requirement isadesired goal or function that a user and
other stakeholders exped the system to achieve

e A scenarioisapartial description of system usage defined as a set
of partiall y-ordered responsibiliti es a system performsto
transform inputs to outputs whil e satisfying preconditi ons and
postconditions
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Proposal for URN

Combined use of two complementary notations:

» Goal-oriented Requirement Language (GRL)
— for goals and nonfunctional requirements
— http://www.cs.toronto.edwWkm/GRL/

* Use Case M aps (UCM)
— for functional requirements
— http://www.UseCaseM aps.org/
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URN Milestones

Z.150(URN)

*  Recommendaion Z.150,User Requirements Notation
(URN) — Language Requirements and Framework.

* Approved in February 2003.
Z.151(GRL) consent

*  September 2003
Z.152(UCM) consent

*  September 2003
Z.153(Methodological Approach) first draft

e September 20038
Z.153(Methodological Approach) consent

e March 2004 (delayed from Sept. 2003
Z.159(UML profilefor URN) consent

* March 2004
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GRL in a Nutshell

Goa-oriented Requirement Language
* graphical notation
* conrects requirements to businessobjectives
« dlows reasoning abou (nonfunctional) requirements
GRL modelsthe “why” asped
* objedives, aternatives, aswell as decisionrationale
* no operational details
Supportsgod analysis and evaluations

Introduction to URN, May 13 2003 16




Why GRL?

* Goals beaome an important driver for requirements elaboration. Y et,
stakeholders goals and dbjedives are mmplex and will conflict...

* GRL expresss and clarifies tentative, ill -defined and ambiguous
requirements

—Supports argumentation, negotiation, conflict detedion &
resolution, and in general dedsions

—Captures dedsion rationale and criteria (documentation!)

* GRL identifies alternative requirements and alternative system
boundaries

« GRL provides clea tracedility from strategic objedivesto technica
requirements

* GRL alowsreuse of stable higher-level goals when the system evolves
* Nothing like thisin UML...
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Basic GRL Notation

= T = %5

Break Hurt Some- Unknown
+ T + = Softgoal
Make Help Some+Equ

Belief

Contribution

&
Security of
Terminal
.

.|', Make

Biometrics is no
regular off-the-shelf
technology

Argumentation

Cost of
Terminal

A +%
ICorrelation
| (side-effect)
1

-z
-
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Basic GRL Notation

Goal

* Quantifiable (often functional)
Softgoal

» Qualifiable but not measurable (often nonfunctional)
Task

 Solution which achieves goals (means-end) or
satisfice softgoals (contribution, correl ation)

Belief
. AND OR
o Capturesrationale links A links
And/Or Link
 Contribution & correlation links may be typed AND
or OR
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Basic GRL Notation

Contribution
e Link for tasks, softgoals, beliefs, | = = —  £?
andlinks Break Hurt Some- Unknown
* May be qualified ; + =
- + ! + =
(See symbols totheri ght) Make Help Some+ Equal
Correlation
» Same as contribution bu indicates sde-effect
M eans-End

* Link for tasks achieving gas, aways OR
Decomposition

* Defineswhat is needed for atask to be performed
(refinement), always AND
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Advanced GRL notation (for your information only)

* GRL graphscan be
alocated to actors

° Deper]der]CI % Can Resource Actor

be defined

between adors,

together with (e B\

TaxPayer

H s Ny = | temina \
intermediate \
resour ces. (e )- :
1 D (]

+ )

’

4

;
d
aaaaaa ,
Actor ,’
Boundary ’
A ~ -
-~ ~ < - - rd
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Evaluations with GRL

Satisficed

Weakly Satisficed
Undecided

Biometrics is no
regular off-the-shelf
technology

Weakly Denied

SN
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Evaluations with GRL

* Evaluations of GRL graphs ow the impact of
gualitative dedsionson highlevel softgoals

* Propagation is usually bottom-up

* Fuzzy evaluation d satisfaction level

 Takes into consideration the contributors:
—Contributions and correlations (help, hut, ...)
—Degrees of satisfadion (satisficed, denied, ...)
—Compasition operators (AND, OR)

* One could use numerical values and functions instead of

qualitative (fuzzy) values
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UCMs in a Nutshell

Use Case M aps
* graphical scenario ndation
» causal relationships between responsibilities

* scenario elements may (optionally) be dlocated to
comporents

UCMsmodel the “what” aspeds

» functional requirements as enarios

* integration and reusabil ity of scenarios

* guidancefor architecture and cetailed behaviour
Perfor mance analysis, conflict detection
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UCM Notation - Basic

UCM Example: Commuting

home transport elevator
secure take
ready commute
home elevator .
to v \z L n
leave A A 7~ cubicle
home /‘

Basic Path Responsibility Point Component

(from circleto bar) (generic)
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Why Use Case Maps?

* Bridge the modeling gap between use cases, requirements,
and cesign
—Link behavior and structure in an explicit and visual
way
—Provide abehaviora framework for making (evaluating)
architectural decisions at ahighlevel of design

—Characterizethe behavior at the achitecture level once
the achitedureis decided

» Conwvey alot of informationin a cmpact form
* Use case maps integrate many scenarios

—Enables reasoning abou potential undesirable
interadions of scenarios
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Why Use Case Maps?

* Provide aility to model dynamic systems where scenarios
and structures may change at run-time

—E-commerce gplications
—Telecommunication systems based onagents
« Fairly simple, intuitive, low leaning curve
» Document while you design
* Effedive learning tod for people unfamiliar with the
domain
* May be transformed (e.g. into M SC/sequence diagrams,
performance models, test cases)
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UCM Notation - Hierarchy

UCM Example: Commuting

home transport elevator
secure take
h commute dlevat
ready ome . evator
to in
leave cubicle
home l / ) /

stay
home

Dynamic Stub Static Stub
(selection policy)
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UCM Notation - Simple Plug-in

UCM Example: Commute - Car (Plug-in)

transport

drive car

AV4
/\
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UCM Notation - AND/OR

UCM Example: Commute - Bus (Plug-in)

person
read
Dilbert
transport ya \

take 182

|
AND Fork OR Fork OR Join AND Join
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UCM Notation - Waiting Place / Timer

UCM Example: Take Elevator - Default (Plug-in)

elevator

call select

elevator floor

elevator
arrived

./ .
Timer Timeout Path
(special waiting place) Note: Waiting places may be regular, memory, signal, or delay.
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UCM Notation -
Simple Plug-in with Stub

UCM Example: Secure Home - Default (Plug-in)

home
alarm Direction
AN ,/ lock door
in - s outl ) \Z
o - ————
AL out2 use alternative
stay alarm system
home|

Possible plug-insfor a stub with onein path and two out paths:

in.—O—loutl in.—O—loutZ Possible but counterintuitive
(avoid use):

outl outl | .
in in in private
out2 private
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UCM Notation —
Pools and Dynamic Responsibilities

Generic UCM Example

oA Slot
create ' create \
start ; : (component)
. + ' ¢+ i

Y |
@ pool A ﬁ._ma/e ot
slot B F9 @t
| _moveinia' ay Mmoveintg/
w'_.copy ® ¢ / Pool
v (component)
g pool B

L I end
destroy
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TaxPayer Security Pool Electronic_Accountant
Summary Sessions
example Start S
Point u : Session
Access CheckID vz Auth'srlze our: | <
x 7 \m I
N . Acquire
AND-Fork
Rejected N
LogRej
I
Accepted LogOK End Point
I *
Responsibility
Component
a) Root UCM
. . TaxPayer .
b) Biometrics Plug-In €) PassWord Plug-in
InputPW
BioDB
Bio GetBio ICheckBio  [BioOK] | Continue vels
No e [BioNptOK]
eject Ti
l—)(—- fmer [PWOK]  Continue 5%
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GRL - UCM Relationship

Goal-based approach

* Focuses on answering “why” questions
Scenario-based approach

* Focuses on answering “what” questions

Goals are operationalized into tasks and tasks are
elaborated in (mapped to) UCM scenarios

* Focuses on answering “how” questions

GRL goals can guide the selection of a particular
architecturefor the UCM scenarios
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Typical Usage of URN

M odelling and documentation
» User and system requirements, rationales
Analysis of business goals
 Evauations of aternative requirements or solutions

« Discovery of tradeoffs that can optimizethe stakeholders degreeof
satisfadion for conflicting gals

Architecture analysis
» Based onNFRs and design constraints
 Performance analysis
Generation of individual scenarios
« Training, documentation
* Detedion of conflicts
* Transformationto MSC and test cases
Reverse-engineering
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Quantitative Performance Engineering

with UCMs

Device Charact

eristics

* Processors, disks, DSP,

* Processor assgnment « Relative weights

(probability)

Automated translation to Layered Queuing Networks

Arrival external services...

Characteristics Timestamp | Speed factors

* Exponential, or ——

« Deterministic, or TaxPayer Security E_Accountant Reﬁponse Time

« Uniform, or T1 T2 Requirement

« Erlang, or Ao ® ¥V [checkBio continue| ¥ Jreasy *FromT1to T2

* Other V\ * Name .

Population size Rejected |} * Responsetime
—V * Percentage

Components .

s Responsibilities
Allocated responsibili ties OR Forks R S

«Device demand parameters
*Mean CPU load (time)
*Mean operations on

other devices
L

(LQNS), for analytical evaluations and simulations.
Being applied to industrial case studies.
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Traversal (Highlight)

UCM Scenario Definitions and Path

Electronic_Accountant

¢ Extradion of
individual
scenarios s oo M

¢ Conditions ¢ *
attached to T 4)" -
seledion points o

« Initialization of e

Boolean variables,

and seledion of
start points ¥ BioDB
Bio GetBio CheckBio  [BioQK] | Continue Yels
Bi oK
NID Reject [BloTyroK
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From UCM Requirements to More Detailed
Design Models

Requires: e 30K
» Path DataModel (global e B i [ s s
Booleans variables) e
* Scenario Definitions
+ Path Traversal Mechanism gy I
» Mapping Rules (MSC, UML, CERoR S
TTCN, LON, LOTOS...) =
==
(o) som
]
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Key Points - Scenario Definitions

* Path data model is nat a problem domain data model
* Improves understanding d scenarios

» Scenario definitions are the founcition for more
advanced functionality based onUCM path traversa
mechanisms

» Many corred path traversal mechanisms exist becaise
of concurrency that is not well nested

» Scenario definitions and peth traversal is instrumental
for advanced functionality such as highlighting,
animation, and generation & MSC, LQN, TTCN, ...

* Much valuein atoad-suppated trandation
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Architectural Alternatives (WIN Scenario )

(a) First Structure

e

EpE

cs
(b) Second Structure
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IC

®
- @
s
ref ) (Fea
cB
NA PBA
L}

cs
(c) Different Mapping of UCM

41

Binding Functional Entities to Network Entities (WIN)

NE2

NE1 NE2 NE1
NE3 NE4 NE3

NE2

(=)

NE1
NE3

(a) First Structure

(b) Second Structure
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(c) Different Mapping of FEs
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Refinement with MSCs (WIN)

IC
W ® NEL NE2 NE3 NE1

[ 1L 1L ] [ 1L 1L ]
NE1

NE2
_ic | _ic )
— 1 1
FE1> @ m m2 . o m2 |
S

M3
NA N 4
NE3 me_,
| CS, M5
S
FE? 3 FE4 Joo — .
NA >
PBA >
\'/ I I ] — + —
_—
Cs
(a) UCM to FEsto NEs (b) A MSCfor <IC,S,NA,CS>  (c) A MSC for <IC,S,PBA,CB>
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Tool Support: UCMNav 2.1 (free, + source)

Nt Sd“f]’.l

o
¥ 177 ringTreamnent  SUCCESS

w\jp

ringingTreatment




URN — Missing Piece of
the Modelling Puzzle?

Data
ASN.1 where
approprigte

Informal URN-NFR/GRL UCMslink to
Structural ( Requirements, ( Goals, non-furctional opgﬂg)nﬁl\lggfﬂs
Diagrams Textual Use Cases\., "éduirements, alterna- models
tives, rationales
SDL, eODL, or N\ /R
ieisiie URN-FR / UCMs UCMs represent
deployment ( Superimpose visually system level behavior m%;m;%ﬁﬁ
diagrams onto structures of abstract components. Can responsibilities
replace UML use cae & deployment diagams.

UCMsvisually . \_/ 7 UCMsprovidea
associate Behavioral Diagram Testing and framework for
behavior and < MSC/SDL, or UMLQ Performance making high level

structure at the sequence, coll abor., Languages and detailed
system level statechart diagrams TTCN, LON, ... design decisions

Introduction to URN, May 13 2003 45

Key Points - URN Puzzle

» Goal-based (e.g. GRL) and scenario-based (e.g. UCMs) notations
complement ead other

* URN fillsavoid in UML and ITU-T languages

» UCMs offer more caabilities than UML use cae diagrams and
adivity diagrams

» URN fitswell i nto scenario-based software development
methodol ogies

* GRL provides the dedsion making framework for software
engineeing activities

* URN supports ealy adivities in software development, bringing
together stakeholders with expertise in many different aress

« UCMs provide agood hesis for design-time feaure interadion
detedion and for model construction

* UCMsand GRL can be used iteratively and independently
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Conclusions

URN

 Allows engineeasto spedfy or discover requirements for a
proposed system or an evolving system, and review such
requirements for correaness and compl eteness

* Isusableinindustry and in standardization bodies
» Combines goals and scenarios

 Helps bridging the gap between informal and formal concepts, and
between regquirements models and design models

* Big benefitsfor little modelli ng investment, even when used
informally

GRL
* For incomplete, tentative, (non-functional) requirements
» Capture goals, objedives, aternatives and rationales
UCM
* For operational and functional requirements
» Enables analysis and transformations
« Architedural alternatives and dynamic systems
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Part lll:
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What are the main GRL concepts (metamodel)

* GRL model
* Intentional elements
— Godl
— Operationalisation (task)
— Belief
— Resource and softgoal ?
 Contribution (with weight/type)
» Compasition (AND/OR)
* Actor
» Dependency
* Evaluation (argumentation)

Introduction to URN, May 13 2003
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Do we need all these GRL symbols?

* Goal/softgoals distinction

* Resources, norrintentional element

* Correlation and means-end

* New symbadls for contribution types?

* New symbals for weakly denied/satisfied?

* Better way to present link compasition (AND-OR)
— e.g. we of intermediate node for AND (KAOS)

* Criticdity (of nonrintentional elements)?

Introduction to URN, May 13 2003
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Summary of GRL Notation (Partial)

Softgoal Satisficed
Weakly Satisficed f &
AND

Belief ,'—‘\ Undecided
Actor y

‘Boundaryl Weakly Denied

7
Goal S
Denied
Task Resource Conflict
OR

O

(a) GRL Elements (b) GRL Satisfaction Levels (c) Link Compositi on
Contributi -
%— ontri L.||on - - — t?
=== >' Correlation Break Hurt Some- Unknown
————pp— Means-end
—] Dependency 'i' 1- + =
Make Help Some+ Equal
—'— Decomposition

(d) GRL Links (e) GRL Contributions Types
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What are the main UCM concepts (metamodel)

* Model

* Responsihility

» Component (and type)

* Path elements
— AND-Fork/Join (concur.), OR-Fork/Join (dlt.), loop
— Start/end points
— Timers and waiting places
— Timestamp point? Goal tag? Empty segment (arrows)?
— Failure point? Shared responsibilit y?

» Pool?

» Dynamic responsibility?

» Modularity/refinement (stub)

» Variables

* Pre/post conditions

 Various performance anotations

* Scenario definition
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Do we need all these UCM symbols?

» Abort

* Failure paint

* Podl

» Dynamic resporsibility and dyramic componrent
* Shared resporsibility

* Shared stub
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Summary of UCM Notation (Partial)
rom @] 200, & Gomrimg

g .

Conditions [y [c2
<. .——>¢——... Responsibility :
+ s .——>——... Direction Arrow )

« Timestamp Point

o . AND-Fork f—"+-+ --* AND-Join
* v~ Failure Point

= eD—— . . >
—Eb— Shared Responsibility I_ ...... —|

(a) UCM Path Elements (b) UCM Forks and Joins

. |N1<>ouT_1_ , Static Stub &

Segments 1D
(c) UCM (Generic) Component ,..w.;:‘“’:;o_w ... Dynamic Stub

oo

INZ .—I E{OUTY]
Waiting Waitin Jimeout s Plug-in Map { }
pan Waiting Place Fa.mg Timer4” Path (d) UCM Stubs and Plug-ins

1
Continuation Continuation

Trigger,

Path Timer Path
Path Release
(asynchronous) (synchronous)

(e) UCM Waiting Places and Timers
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Are concepts/symbols missing?

GRL
e Obstade analysis?
* Modular descriptions?
— At the moment, GRL models are flat models

UCM
* Actor (aready aGRL concept)
— Different symboal(s)? Human/machine?
— Scenario initi ator/participant?
« Bindings attached to start/end pantsin plug-ins
* Four-variable model?
« Policies (deontic modaliti es)?

Introduction to URN, May 13 2003
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GRL Evaluations

“anew agorithm written by J. Mylopouos and an Itaian
group,which isfully automated and daes not require user
intervention, isnow available and will be studied”

May 2002.

Any developments there?
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GRL Evaluations

Evaluations of GRL model using
 Generic propagation algorithm with:
— Evaluation functions for satisfadion level
- Contributions type/weight
- Degrees of satisfaction
- Composition operators
— Detedion of conflicts (interadive/automated propagation)
— Detedion of incomplete initial marking
* Propose two sets of functions (fuzzy and numericd) for
— Contributions type/weight (help, hurt, etc; -1..1)
— Degrees of satisfadion (satisficed, denied, etc; -1..1)
— Composition operators (table; min/max)
» Room for amulti-value logic?

Introduction to URN, May 13 2003
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UCM Traversal

* Path traversal guidelines already in pace
* Need refinement for synchronization

* Scenario definitions with same start point triggered
multiple times,

* Better postcondtions in scenario definitions

» More complex path datamodel (integers? time?)?

Introduction to URN, May 13 2003
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Thank you!

Thank you for your precious input!

For more information, please visit

http://www.UseCaseM aps.org/urn/
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