IMPrESS e

SEVENTH FRAMEWORK
PROGRAMME

Project Deliverable D1.1

Requirements document - final version

Project name:
Contract number:
Project deliverable:
Author(s):

Work package:

Work package leader:
Planned delivery date:

Delivery date:
Last change:
Version number:

Abstract

Q-ImPreSs

FP7215013

D1.1: Requirements documerfinal version

Steffen Becker, Saga Degil,

Heiko Koziolek, Eckhard Kruse, Marco Masetti, Wladir
Safonov, Ivan Skuliber, Johannes Stammel, Mircea T
Johannes Tysiak, Roland Weiss

WP1

ENT

M12

M12

2009-April-30

1.31

This document defines higbvel needs and features of methods and tools of theRPESS
project. It focuses on quality impact prediction needs required by the stakeholders and the
target users, and why these needist. The details of how -QnPrESS tools and their use
could fulfill these needs are detailed in descriptions within this document.

Keywords: requirements specification, stakeholders, users, user stories

| © Q-ImPrESS Consortium | Dissemination level: public | Pagel /57 |




/“}/mPrESS

D1.1: Requirements documerfinal version

Version: 1.3

Last change: 2008pr-30

Reuvision history

Version | Change date| Author(s) | Description

0.1 20080307 | WP1 Initial document designed at Prague meeting.

0.2 20080331 | WP1 Initial  Introduction, Stakeholder and Us
descriptions.

0.3 200804-18 | WP1 Corrections applied to Introduction, newly writt
Business opportunity, followps to stakeholde
descriptions,  user  descriptions,  functio
requirements and nefanctional requirements.

0.4 20080506 | WP1 Corrections applied to Business opportun
follow-ups to stakeholder descriptions, u
descriptions, user stories.

0.5 20080509 | WP1 Follow-ups to user stories, revised requireme
minor corrections to other chapters.

0.51 20080514 | WP1 Minor Revision of user descriptions and stori
minor revision of requirements, inclusion
separate user story into the main document.

0.6 20080521 | WP1 Revision according to comments from W
representatives.

0.7 20080526 | WP1 Additional user story by ABB, minor changes
user stories, revision of functional and R¢
functional requirements.

0.8 20080529 | WP1 Revision according to ecoments from WP2.

0.85 200806-02 | WP1 Revision according to comments with regard
reasons for deliverable deadline extension

0.9 200806-06 | WP1 Updates to functional requirements and prog
overview. Minor revision of the rest of tf
document.

0.95 2008-06-06 | WP1 Added research partners user story

0.99 200806-11 | WP1 Minor revisions of entire document

1.00 200806-13 | WP1 Final revision of entire document

1.01 200811-27 | WP1 Changes according to meeting at Vaste
additions to user stories

1.02 2008-12-01 | WP1 Evolution  scenarios, initial  nefunctional
requirements, initial constraints, enumeration
requirements

1.1 200812-19 | WP1 Final revision according to comments from aH
IMPrESS partners

1.2 200904-03 | WP1 Reviewers recommendationgitial update

1.25 200904-09 | WP1 Reviewers recommendationspdate

1.29 200904-20 | WP1 Reviewers recommendationfinalization

1.3 200904-27 | WP1 Update according to consortium comments

1.31 200904-30 | WP1 Minor changes to Chapter 9

| © Q-ImPrESS Consortium

| Dissemination level: public

| Page2/ 57




D1.1: Requirements documerfinal version

¢« ./ ImPrESS

Version: 1.3 Last change: 2008pr-30

Table of contents

o] 1=Tor A BT V=T = Lo L= e SRR 1
Requirements document fINAI VEISION ..........ooiiiiiiiiiii e ee e e e 1
1 a1 0T [T o) o [ PP 5
R U 0T 1T OO PP PPN 5
S oo o[ PP P PP PP PPPPPPPIN 5
1.3 Definitions, Acronyms and ABDreVviationS. ... ieeee e 5
1.4 The process used for creating thiS dOCUMENT.............coiiiiiiimmiiiiiiie e 6
S S (] (] €270 o] PP PP PP PP PPPPTPPTPN 8

2 BUSINESS OPPOITUNITY. ...ttt ettt eeeet bbbttt ettt e et e e e e e eaas e s et e et eeteeaaeaeaaaesasiameeteeaaaaeaaasaesaasaaannans 8
00 R o =T o] 1= S 9
A A U (o] 1 1 =i (o] o T TP TP TP UUUUPPPTPTRP 9
PR T = (= ToTo ] 410 0 (U1 g 1Tox= 11 o) o NPT PP PUPPPPPTPPP 9

3 Q-IMPrESS method and tOO0IS OVEIVIEW..........ciiiiieieeiie et eee e es 10
3.1 Service architeCture MOUEIING........cuuuiiiii et eeeere e e e e aae 10
3.2 Service architeCture EXIraCtiON.........ccuuuiiiiiiiiieeee st e e e e eeees e eeeeeeeeeeeeeeeeereeeeeeeeees 10
3.3 Quality IMPACt PrediCtiON. ... ....eiiiiiiiieiii ettt e e et e e s smne e et e e e e 10

R 70 Tt = Y o (0] 1 4= Vg o= SRR 10
3.3.2  REHADIIIEY ..cceeiieeee e e 10
3.3.3  MaiNtaiN@bility.......coeiiiiiiii e e e ————————————————————————— 11

T I = To <o 1 = 1 F= 1)) S 11
3.5 DBIMONSITALOIS. .. .ciceeeeitit ettt et e e e e e e e e ettt e s eneneeeteeeeeseb bbb e s e e e e eaanaas 11
3.6 Method dOCUMENTALION........ciii ittt e bbbt e e ee e e bbb bbb e e e eeeeeeeas 11

4 Stakeholder and USer DESCHIPLIOB. .......cccuuiiiiiiiiiiiiieieaeiiiieb bbbttt e e et e e e e e eeeere st e et e et e e aaaaaeeeesessammeeaeeas 11
4.1 StakehOlIdEr SUMIMATY. ...cciii ittt et e e e st bbb st e e eeeeee 12
4.1.1  AUtOMAtioN SYSEM PrOVIARE . ....ccciiiiiiiiie et ieee ettt e e e s et e e e e e e e e enneee 12
4.1.2 Telecommunication SYyStem deVEIOPREL. .......coiiiiiiiiiei et 12
4.1.3 Enterprise SOftWalr dEVEIOPEL........ccooiiiiiiiii et ree e 13
4.1.4  ReSEArCh OrgaNIZAtION. ........uveiiii ettt ettt ettt e e e s st e e e e s e bbb eanbb e e e e e e nneee 13

4.2 USEE SUIMIMAIY. ...ttt et et e eeeesss b e et ettt e et e e e e s aeamse e e et ettt teeeeeeeeeeesasammme e e e e e eeeeeeeaasaaaannnsbnnaeeeas 13
4.2.1  Product manager (OPtioNal USEI)......coooiiiiiiiiieeee et ee e et eeeeeeeeean 13
4.2.2  SYSIEM AICRIECT. ....oei ittt e e e e bbb e e eees 14
e B Vo1 (=T o I =TT [T =T =Y PP OPPUPRP 14

e I O LYo =T o VT o] 1 0 =T o) PP TR PTROPR 15
A B LT ] (o] 1= TP PPPUPT 15

A 4.1 GENEIAI OVEIVIEW.....etiiiiiiiiieiie e ettt et e et e e e e e e e e e e e e e e e et e e ee e e e e s e s s nnnnennes 15
4.4.2  DetaileddeSCrIPLION. . .....coii ittt e e e e e nnaee 17
4.4.3 Po0SSible EVOIULION SCENAIIQS .. .. .uuiiiiiiiiiiiiii ettt ettt e st e e s sabe e eeenee s 22
4.4.4 Additional information on automation SYSTEMIS.........uuuruuririrreirieeeerirerrrererrrr e e e e e e e eeereeeeeees 23
4.45 Telecommunications system developer additional MEGON................ooooevviiiiicceee e, 29

| © Q-ImPrESS Consortium | Dissemination level: public | Page3 /57




D1.1: Requirements documerfinal version

¢« ./ ImPrESS

Version: 1.3 Last change: 2008pr-30

4.4.6 Enterprise domain additional iNfOrmMation.................eeeiiiiiieeiiiiiiiii e 37
4.4.7 Research organization SPeCific detailS..........ccoiiiiiiiiieeniie e 39

5 FUNCHONAI FEOUITEIMEINTS. .....eiiiiiiitieie e et reet ettt et e et et e e s skt e e e e e s as b eenabnn et e e e s annbnneeeens 41
5.1 Service ArchiteCture MOGEING . .......oooiiiiiiiiiii i reee e rmmee e 41
5.2 Service Architecture MOdel EXIFaCHON. .........uuuuiiiiiiiiiiieeeiiiiiiee e e e e e e e e e e e e e e 43
5.3 Quality ImMPact PrediCtion.......... ..ot esme e e e O
L I - To (Yo 1 A g T 1 V£ USSR Lo
LR T e o S ] o] Lo 5 SR 45
5.6 DEIMONSITALOIS. .. .ciiiiiiiiitiee e eeeei e e e ettt e s e e e e e e e e e et e s emnneeeteeeeesnbbnna s e e e e emannas 45
5.7 Method DOCUMENTALION. .......oii ittt eeee e e e e e bbb bbb e e e e et e e e eeassbabbsebneeeeeeeeeas 46

6 NON-fFUNCLIONAI FEQUINEIMENTS. ......iiieeeiiiiie e eeeeis e e e e e e e e s e s e e e e e eeeeseaeneeeeeeeeeennnnnad 46
6.1 Service Architecture MAEIIING.........coocuiiiiiiiiiiiieeei e eeeneeeeeee e 4O
6.2 Service Architecture EXIraCtion..........cccccvuiiiiiiiieeerisiiiiiiiniieeeeeereessessseeereeeeeeeeeeeeasseseessssnseeeeeees T
6.3  Quality IMpact PrediClion............oocueiiiieiieeeiiiieee et reee e e innee e s seeessnnnneeee e BT

7 (O] 0153 1 =1 0| £ PR SRSPP a7
7.1 Service ArchiteCture MOUEING .......ccioiiiiiiiiie et rmeee bbb rmnee s a7
7.2 Service Architecture EXIraCtion..........cccccuuiiiiieiiereiisiieiiiieiieeeeeee e e s esesseeeseeeneeeeeeeeeeeeeeessssnreeeeeee e 48
7.3 Quality Impact PrediCtion..............ciiiiiiieeeceeeii e e e e e e e e e eessanenneeeeeennennennn . A8
7.4 Tradeoff ANAIYSIS......ccooviiiiiiiie it e e e e e e e aeene e e e e e e e eanrrrn e een A8
A8 T I o Yo £ 10T o] o oI AP 48

A ST Yo 1 = o 1 1 /PSPPI 48

8 (Do To10] 101701 7= Ui o] o USSP PPPPPPPRPPPPRPPPY 49
9 RequiremMents ValidatioN............ooouiiiiiii i e e eeer e s s e e e e e e e e e aeeeeeeeaeeeeeesennrnaanns 49
9.1 Planned requirements validation per demMONSLIALOL...........ccooiiiiiirrmiiiiee e 52

S O B =Ty o] 1S i = Lo ) (0T U PSR 57

| © Q-ImPrESS Consortium | Dissemination level: public | Page4 / 57




D1.1: Requirements documerfinal version

:‘}/mPrESS

Introduction

Version: 1.3 Last change: 2008pr-30

1

1.1 Purpose

The purpose of this document is to collect, analyze, and definddvighneeds and features
of software architecture extraction tools and quality prediction tools of Hh&RESS
project.

1.2 Scope

This document applies to the-I@QPrESS FP7 project where it serves as requirements
specification for the project. This document is prepared by WP1 as an input which will be
used by WP2 to WP7 for design, implementation and validatisemice architecture model
extraction tools and quality prediction tools. The tools will support different approaches to
architecture model extraction, quality prediction and automated quality assessment. Overall
Q-ImPrESS project interaction with desidgea work packages is shown on Figure 1.

1.3 Definitions, Acronyms and Abbreviations
The QIMPrESS project aims at bringing service orientation to critical software systems like
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Figure 1. The QImPreESS work package structure
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industrial process control, enterprise systems, and telecommunication. Eaclseothies
domains uses the same terminology for different concepts, architectures and implementations.
This section explains common terminology used in the document.

"Black box" component a) An old, proven component for which there is no information
avaiable, meaning its internal structure and behavior is unknown. "Black box" component's
external behavior and performance can be measured in order to provide information needed
by QImPrESS prediction tools. -@nPrESS prediction tools use this informatioar f
analyzing "black box" components as if they were modeled from source coddénmprSS
architecture extracting toolb) Completely new, not yet implemented, component which has

to adhere to certain performance requirements. Because this componeitedogstinere is

no available information about it, meaning its internal structure andwadéd behavior is
unknown. However, there are performance requirements that this new component has to meet,
so certain behavioral information can be provided. Albere can be some higHevel

design of the component, so certain manual modeling of component structure can be done.

"White box" componenta component whose internal structure and behavior is known and
whose source code is available.

Legacy systemAn existing system consisting mostly of old, proven "black box" components
and, none or some, relatively newer "white box" components.

Nonlegacy systemEither an existing system consisting entirely of "white box" components,
or a completely new, not ingmented system consisting entirely of "black box" components.

Service- A service is a deployed component, ready to serve requests.

1.4 The process used for creating this document

The process used for identifying and prioritizing requirements, as well eagings this
document, suits the diversity of partners involved HM@PrESS project. On the one hand,
industrial partners that drive requirements specification, have proven requirements
engineering processes in their organizations. These processestarelyetamplex and very
structured in regards to requirements engineering tools and methods. However, these
processes differ among industrial partners. On the other hand, academic partners are familiar
with different requirements engineering processes,tleir use is limited with scope of
specific research projects. Because of this, during the fist WP1 meeting in Prague, we decided
to use a lightweight process for requirements collection and prioritization. However, although
lightweight, the process is $&d on experiences and knowledge of industrial partners from
previous projects. We also decided to use the Vision document, introduced by the Rational
Unified Process (RUP), as a structural basis for this Requirements document. Previous
positive experiencavith the Vision document assured us with this decision. The Vision
document, according to the RUP, contains a general vision of the project's core requirements,
key features, and main constraints. The purpose of the document is to collect, analyze, and
define highlevel needs and features. It focuses on the capabilities needed by the stakeholders,
and the target users, amehy these needs exist. Thus, using the general guidelines and
statements in the RUP Vision document, the structure of the Requireduenisient was
created.

A simplified and conceptual form of the process used for identifying and prioritizing
requirements in WP1 is presented in Figure 2. At the start of WP1, two branches of activities
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Figure 2. Conceptual overview of the process used for requirements elicitation
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started. The right branch activities had the gogdrofiucing initial version of D1.1. Typical
requirements elicitation techniques like requirements workshop, brainstorming, interviews
and discussion were used in faodface meetings and teleconference meetings. The goal was
to identify and prioritize ragrements that @QmPrESS methods and tools should fulfill, and

that can be realized within the tiffrmme and scope of the-IgnPrESS project.

The left branch activities used prototyping techniques in order to get familiarized with
existing modelling andwglity prediction tools. The knowledge and experiences gained from
these activities helped with revision of requirements presented in initial version of this
document toward requirements that are more feasible.

After the initial version of D1.1 was donéiet work on the final version of D1.1 began. The
established set of requirements and the priorities were modified according to experiences
from prototyping techniques. Additionally, a questionnaire for WP2 to WP5 participants was
formed, in order to get stctured and detailed information regarding feasibility and effort
needed to fulfill each of the requirements. Questionnaire contained all of the requirements
from the initial version of D1.1. WP2 to WP5 members were asked to confirm if particular
requiremat is achievable, if its priority level is reasonable, if there are some constraints
related to the requirement, and to specify coverage of requirements throughout the project and
relationship with other deliveries in the project. The structure and infarmeontained in

the questionnaire enable us to also use it as a means for tracking of requirements fulfilment.
Basic structure of the questionnaire, with omitted unnecessary information, is also used as a
basis for the table that describes planned rements validation per demonstrator (see
chapter 9.1).

Different iterations of this questionnaire, alongside previously used techniques-tn-face
meetings and teleconferences, were used to refine requirements and theirs' priorities. These
activities kd to the final version of D1.1, which was submitted on December the 19th, 2009.
After the QImMPrESS project's first formal review, held in Bruxelles in February 2009, we
received reviewer's recommendations on further updates of the document. Upon aalysis
recommendations, we organized several teleconferences with common brainstorming and
di scussion techniques in order to update an
recommendations.

1.5 References

[1] "Q-ImMPrESS- Quality Impact Prediction for Elving ServiceOriented Software",
FP7215013

[2] "Service Availability Forum", http://www.saforum.org

[3] "Service Availability Framework (OpenSAF)", http://www.opensaf.org

2 Business Opportunity

In the domains targeted by-I@PrESS there is a strong tretmivards using servieeriented
architectures, with the goal to improve the systems with regard to adaptability, extensibility
and reconfigurability. On the other hand, often it is not clear how the evolution of the
systems under the SOA paradigm might awipthe different software qualities such as
performance, reliability etc. However, to predict and optimize these qualitiesth
potentially different emphases/trade offs depending on the domasncritical for the
development of the systems. By takingp account the requirements listed in this document,
the tools and methods to be developed bYMBrESS will enable service oriented
architectures with predicted etolend quality using analysis and simulation techniques for
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quality impact analysis. T& will help to understand the consequences of service changes, in
the context of evolving servieariented systems. Thus it is expected that development costs
and risks can be significantly reduced during the evolution of the software systems.

The QIMPrESS methods and tools shall be able to cover a broad range of different
application areas without major domapecific adaptations. The three domains addressed in
the QIMPrESS case studies are briefly described in the following sections, highlighting the
differences and specific aspects.

2.1 Enterprise

In the domain of Enterprise Applications, the introduction of SOA has already advanced and
does not represent big technical innovation any more. Particularly this is the case, when the
SOA paradigm is not oyl considered within the scope of web services, but distributed
systems in general without respect to specific protocols (e.g. CORBA, SOAP). Nevertheless
there is a variety of conceptions about the term SOA. Usually the introduction of a SOA is
accompaniedby organizational changes, e.g. to improve the responsiveness of the IT
department and their provided services and applications with regard to changes in the
business environment. This organizational aspect is not addressethiBrESS, but the Q
ImPrESSprediction may support those aspects. Regarding the technical aspect, even today a
variety of standards, methods and tools are provided for the introduction of a SOA. Basic and
wide-spread principles are reusability (also surpassing the boundaries ofndeyparand
companies) and loose coupling. These principles have strong impacts on different quality
attributes. For a concrete implementation, often there are different design alternatives, whose
consequences are hard to estimate in advance. The object@emPrESS is to eliminate

these uncertainties by providing facilities for the evaluation of the impact of design decisions
on the different quality attributes. In order to improve acceptance of these facilities by SOA
architects and developers, an grigion into the existing development process and toolchains

is desirable.

2.2 Automation

Compared to other domains, in automation the adoption of SOA is comparably slow.
Software systems in this domain are facing very tough requirements regarding e.djtyeliabi
performance, hard or soft retine. These requirements are often perceived as contradictory

to loosely coupled, servieariented systems. Also there are potentially large legacy systems,
which have to be dealt with. If the-IQnPrESS tools and methedake these requirements into
account, there is a great chance to introduce SOA approaches into automation applications
and benefit from more flexibility, reduced maintenance efforts, predictable system evolution
etc.

2.3 Telecommunication

In some segments tiie telecommunications domain adoption of SOA is much faster than in
the other parts. Service delivery segment already benefits from SOA principles and
techniques. However, core network segment like routing and switching still relies on proven
legacy systms. On the one hand, core network requires predictabltoentl quality of
service. On the other hand, legacy systems are proven performesgcesolution for
delivering that requirement.
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In order to adopt SOA into the core network segmerMrESS tols must successfully
merge legacy systems with SOA paradigm, principles and techniques. Potential benefits of
applying SOA into the core network are many. Characteristics like distribution, loose
coupling and reusability would facilitate maintenance amgrovement of existing systems as

well as rapid development of new ones. Existing functionality could be easily extended,
especially toward the IP (Internet Protocol) world.

3 Q-ImPreSS method and tools overview

3.1 Service architecture modeling

One of the cen#tl results of the project is the service architecture 1metdel specification,

which describes the structure and semantics of the service architecture models used to store
abstract representations of the software systems under scrutiny. Thmouetdadesription

is complemented by a visual editor capable of modeling legacy systems aheaon
systems with all the attributes required for quality impact prediction. The above mentioned
editor will also be used to modify and refine the models producelebgervice architecture
extraction tool mentioned in section 3.2.

3.2 Service architecture extraction

Service architecture extraction will be realized as a tool that is used on existing code in legacy
systems (C, C++, Java). The tool statically analyses souaotle to construct service
architecture models. It provides a configurable abstraction from the source code to high level
components and services so that large systems become manageabile.

The tool supports reverse engineering of Java/C/C++ code (initiatig) C#/.NET code
(optionally). It is integrated with the modeling tool for seamless usability (i.e., its output
format can be read by the modeling tool) and can be extended to cover other component
technologies.

3.3 Quality impact prediction

The main goal ofquality impact prediction is the decomposition of an abstract notion of
quality down to the level of software metrics for performance, reliability and maintainability.
Different quality prediction models will be described in order to provide predictions fo
maintainability, performance, and reliability. Using these models, different quality prediction
methods perform quality impact prediction analysis for the defined service architecture
models.

The quality impact prediction tools will implement aforemenéd methods and will visually
present the results of quality impact prediction analysis.

3.3.1 Performance

After examination of the initial versions of the user stories presented in this document, we
assess the software metrics for performance as follows: G&#) memory consumption,
HDD load, network load and capacity (number of users supported by system without
degradation of quality of experience).

3.3.2 Reliability

Similarly, we assess the software metrics for reliability as follows: mean time between
failures MTBF), mean time to failure (MTTF) and mean time to repair (MTTR).
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3.3.3 Maintainability

Quality prediction methods using the quality prediction models, and quality prediction tools
that implemented the methods, enable tracking of the evolution of a systeman#ffi¢o
predict the maintenance effort required to implement the required changes.

3.4 Trade -off analysis

The method of tradeff analysis will allow specification of preferences for specific
properties, such as performance or reliability (e.g., main engpbagperformance instead of
reliability). This method will be implemented in quality impact prediction tools where the
quality impact prediction results and traolié analysis results will be presented in an
integrated fashion.

3.5 Demonstrators

Demonstrat® are based on practical industrial scenarios and present an insight into possible
use of SOAbased systems as an extension of functionality of legacy systems. Demonstrators
contain documented evolution scenarios and code examples that show applicalglity o
IMPrESS methods and tools in software evolution. Demonstrators are used as proof of
concept and for dissemination of thelPrESS project's results.

3.6 Method documentation

Q-ImPrEsSs tools and methods are documented in sufficient manner to be usedubgrghe
described in section 4.2. Application domain stakeholders present domain specific guidelines
and/or handbooks that facilitate adoption oi@PrESS'es tools and methods into existing
development processes.

4 Stakeholder and User Descriptions

Stakeholérs are interested in applying and developingm®rESS tools which can be
introduced into existing processes within their respective organizations. Stakeholder's
intention is to reduce development costs and risks by using the tools in the evolution of the
software systems under development. Throughm®rESS tools, stakeholders want to
facilitate adoption of SOA principles and techniques.

There are four stakeholders in thel@PrESS project. The first three stakeholders are the
domains where critical softwe systems are oriented toward servicesitomation system
provider (represented by ABB), telecommunications system developer (represented by
Ericsson Nikola Tesla d.d.) and enterprise software developer (represented by itemis). Critical
software systemsf these domains share a need for predictableé@edd quality of service,

but also need to evolve over their long lifetimes. The fourth stakeholder is research
organization which provides its knowledge in order to develop methods and tools for the
predction of quality of service attributes of serviogented software systems, grouped in
WP2 through WP6. Differences between each stakeholder are given in subsection 4.1
(stakeholder summary). Each of these stakeholders will validat@®PGESS tools and
methods in their demonstrators within WP7. Each stakeholder has its own success criteria
which represents general direction of how a stakeholder will evalusteP€ESS tools and
methods.

The QIMPrESS project targets stakeholder's needs by providing adnathallow users to
foresee the impact of design decisions and evolutionary changes to the system on overall
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quality of service and different internal quality properties (e.g. performance, maintainability).
The method will be incorporated in different laitecture model extraction tools and quality
prediction tools used by users of thdr@QPrESS project.

Users of the tools produced as part of thdm@®rESS project are employees within
aforementioned domains. Descriptions of users are given in subsegtisdr. summary).

4.1 Stakeholder Summary

41.1 Automation system provider

Stakeholder The automation system provider wants support for managers respd
description for some product/system/solution, which often is a combinatio
hardware and software. The soppis provided by @mPrESS tools
that enable him/her to manage development, evolution and mainte
of the product, to achieve high product quality (in terms of functi
and norfunctional properties, as required by the market), while kee
costs bw. The tools will allow him to predict important quali
attributes of typical automation software systems and to asseg
consequences that system changes would have for these attributg
tools might not be used by the managers themselves, baet athtthe
R&D t eams. However, t he manage
the R&D teams (partially) based on the information acquired
application of the @ mPr ESS t ool s. The ma
to release a highjuality product on time anoh budget.

Success Criteria| The tools can be applied to the selected case study, i.e. the fun
and nonfunctional requirements are met. The results produced b
tools can be used for making design decisions in development proj

4.1.2 Telecommunic ation system developer
Stakeholder This stakeholder wants to deployIQPrgESS tools to the organizati
description in order to develop a quality SOA producteither though a ney

functionality (e.g. new protocol within the telephony exchar
extension ofexisting functionality within the telephony exchange, €
or improve existing one by applying SOA principles (e.g. reductio
maintenance cost of existing telephony exchange system, etc.).

In the project the stakeholder will define requirements iregasn Q
IMPrESS tools which should facilitate development of business
for new functionality, extension of existing functionality
improvement. Later validates developedil@PrESS tools for certai
business case.

The stakeholder introduces telecommuations domain with specifi
protocols, programming languages and architectures.

Success Criteria| Q-ImPrESS tools fulfill defined requirements, or there is no signifi
deviation from defined requirements. Also, one of the key issu
adaptability @ the tools to the existing processes and tools being us
standard development.
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4.1.3 Enterpri

se software developer

Stakeholder
description

itemis provides consulting services with expert knowledge in the
of model driven architecture (MDA) and serviogented architectur
(SOA) mainly working for corporate enterprise customers. itemis |
need for a toolset, which assists the development of service or
software, mainly for two objectives:

e To enable the prediction of quality of service for newly
developed and evolving service oriented software systems if
early stages of development, thereby enabling a better
production quality of such systems.

e To be able to offer professional training and consulting in the
of a development toolchain which fgrts the development of
robust and mature SOA solutions including guaranteedand
end quality and prediction of quality of service.

Success Criteria

The functional and nefunctional requirements of the developed to
methods and workflows are methe tools can be applied to t
Enterprise SOA showcase. The results produced by the tools

design decisions in development projects.

4.1.4 Research organization

Stakeholder
description

Stakehol der AResearch organi z
descibe all partners in @mPrESS project involved in the design a
the implementation of the-@nPrESS method and tool chain.
Research partners involved in thelQPrESS project provide the
knowledge in order to develop methods and tools for the predliofi
quality of service attributes of serviogiented software system
Existing approaches within the research community are to be ad
extended and implemented in the project.
The participating research partners offer long experience in the a
software quality assessment, performance and reliability predi
maintainability evaluation and the development of reenginec
methods and tools.
This stakeholder has two major objectives:
o To setup a comprehensive landscape of quality evalu
techiques and tradeff analysis method.
0 To build the necessary infrastructure, models and reengine
tools needed to evaluate the methods.

Success Criteria

Development of the @nPrESS method and supporting tools.

4.2 User Summary

421 Product

manager (optiona | user)

Description

Product manager is a business level user with limited tech
knowledge and thus, usesIQPrESS tools in a very simple manner.
spite of limited technical knowledge, with the help of System arch
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he can create a model of a simfsketch) system that consists of one
a few very simple "black box" services. These "black box" service
described by very rough performance information that Product ma
obtains from System architect. Based on this performance inform
and with the help of System architect, Product manager can pe
basic simulations of a simple (sketch) system. With the sketch s\
and its roughly predicted performance, Product manager tries td
high-level description for new SOA based functionaliextension o
improvement of existing functionality with favorable cost/gain ra
According to predictions received from-I@PreSS tools, Produc
manager develops highvel description with favorable cost/gain rat
The description contains informati which can be translated into ba
technical requirements with the use of metrics such as response
number of concurrent users, etc.
Success Criteria| 1. Developed higtevel description is successful if-hPrESS tools
can provide good enough pretion upon which (re)implemente
systems and services behave according to prediction.
Produced 1. High-level description

deliverables 2. Basic technical requirements expressed as response time, nun
concurrent users, etc.

4.2.2 System architect

Description System architect is a user with deep technical knowledge about sy
internal structure, inner behavior and interactions with other system
completely utilizes @mPreSS tools in order to fulfill basic technic
requirements received from Produmtinager. System architect defir
conceptual architecture of ndegacy systems that (re)impleme
systems and services which fulfill basic technical requirements de
by Product manager. Conceptual architecture consists of defined '
box" serviceqe.g. interfaces with no implementation) and "white b
services (already implemented services that are (re)used in cong
architecture). Information in conceptual architecture are requiren
for System engineer.

System architect validates (re)ireplented nothegacy system
according to measurements information provided by System enginé
Success Criteria| 1. Success if @QmPreSS tools provide good enough qualitative
quantitative prediction of (a possible implementation of) concej
architecure's functional and quality properties like performar
reliability, maintainability, etc.

Produced 1. Conceptual architecture to be implemented by System engineer.
deliverables 2. Qualitative and quantitative predictions at the conceptual archite
level (performance, reliability, maintainability, etc.).

4.2.3 System engineer

Description System engineer is a user who manually implements service
integrates them into a functional whole (a system) accordin
conceptual architecture defined by Systech#dect. Where possible, H
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uses QMPrESS tools for analyzing and predicting functional
quality properties of services that he implements. System enginee
different proprietary tools for performing measurements
implemented services. He putseasurements information into -(
IMPrESS tools where it is used by System architect.

Success Criteria| 1. Success if it is possible to manually implement services and sy
according to conceptual architecture defined by System architect

Produced 1. (Re)implemented services according to conceptual architecture.
deliverables 2. Measurements information regarding services' and sys
performance.
4.3 User environment

All three users use -@nMPrESS tools on a Windows/Linux machine that is separated from
modelal system. All the information needed by the tools is gathered with proprietary tools.

4.4 User stories

441 General overview

General overview of the common workflow for user stories is presented on Figure 3.

The start of the system development withIl@PrESS toolsprocess is initiated by
management decision (this action is governed by arrows 1 and 1'). The management decides
to grant certain budget for development of some new functionality, system or application, or
redevelopment of some existing functionality,teys or application. Either way, the process

is initiated by that management decision. Depending on management's decision, the process
can be started by Product manager (arrow 1) or System architect (arrow 1'). Hereafter is
described start of the processPrpduct manager, later by System architect (after description

of actions governed by arrow 4).

After receiving the decision from management (arrow 1), Product manager starts working on
high-level description of the functionality, system or applicatiorbéodeveloped (hereafter

noted only as "system"). Because Product manager is a business level user with limited
technical knowledge, he usesIQPrESS tools in a very simple manner. With the help of a
System architect, he creates a model of a simple (9k&gstem that consists of one or a few

very simple "black box" services. These "black box" services are described by very rough
performance information (e.g. load information, capacity, response time, etc.) that Product
manager obtains from System architeBased on this performance information, Product
manager performs basic simulations of the simple (sketch) system (arrow 2). After
simulation, Product manager analyses results obtained by the simulation with the emphasis on
a cost/gain ratio. If the regslaren't satisfactory, Product manager reiterates theldnrgh
description of the (sketch) system (arrow 3). If the results are satisfactory, then Product
manager sends highvel system description, simple description of the resources, mapping
betweensystem's services and resources, and used usage profile in the simulation to System
architect (arrow 4). All these documents can be thought of as much simpler and quite
incomplete version of the documents prepared by System architect. Documents prepared by
Product manager serve as an (somewhat refined) initial idea description that is used by
System architect in order to check its true feasibility. It should be noted that wherever black
box services are part of a model, predictions for a changing usagde psgume that the
characteristics of the black box services have not changed under the new profile.
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Figure 3. Common workflow

After receiving the information from Product manager (arrow 4), or after receiving the
decision from management (alternative start of the procagsw 1), System architect starts
specifying the system architecture. The architecture is specified on conceptual level and
consists of "black box" services and "white box" services. System architect provides detailed
description of "black box" services eithgy manually entering data (needed by the model to
describe a service) based on his judgment or by entering data based on some previous
measurements data provided by System engineer. Because "White box" services are already
existing parts of code, their ba¥ioral and structural data can be reverse engineered from the
code and put into architecture description. However, if the System architect wishes so, he can
describe the "white box" services the same way as "black box" servimegntering data
(neededby the model to describe a service) based on his judgment or by entering data based
on some previous measurements data provided by System engineer. The work on conceptual
architecture is done when the architecture (static structure like components dodsserv
connectors, etc., and dynamics like activity diagrams) is described, detailed description of
resources needed to run the system is done and when the architectural description of the
system is mapped to resources. Then, a simulation of conceptugéctele can proceed
(arrow 5).

Before starting the simulation of conceptual system architecture, System architect describes
usage profiles (how the system will be used). Then simulation starts and results are obtained
from it. If the analysis of the raklis isn't satisfactory, then System architect reiterates the
specification of conceptual system architecture (arrow 6). If the results are satisfactory, then
the system can be implemented in code by System engineer (arrow 7). System architect sends
concepual system architecture description, detailed resources description, mapping between
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