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1 Introduction

This deliverable extends what detailed in D6.1, providing practical guidelines on the use of
the QIMPrESS tools platfon and represents a reference manual for the software engineers.
This deliverable specifically address recommendation R7 of First Project Review.

This is a layout of the deliverable structure: this chapter is a short introduction what the Q
IMPrESS platfom aims at and its main features. Chapter 2 collects generic guidelines that
cover most of the workflow process operations detailed in D6.1. Chapters 3,4,5 collect
specific guidelines for the telecom, industry and enterprise domains. Chapter 6 collects
speific tools manuals.

1.1 Q-ImPrESS overall workflow

Q-ImMPreSS aims at helping software engineers in the quality evaluation of different system
evolution alternatives. Different quality metrics can be predicted before implementation takes
place. This leads ta shorter time to production while assuring a better quality of the target
system.

This is an overview picture of the-lhPrESS workflow as applied at ABB/Ericsson:

o ||| | i '
rchitecture {
(.Ia\c":ao;jgu] W ImPresS
: &

Q-ImPrEsSs IDE

;
Service §
Architecture Best Evoll_.ltlon
Model Alternative
e
H
H
H
Applied at Legend Best
______ " i Evolution
ERICSSON ’ P  Tool-supported manual action e
“ l. Il - —»  Tool-supported automatic action Implementation
" l. I. Ericsseon Nikola Tesla Development iterations
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While the QImMPrESS method is described in details in D6.1, this deliverable inclones s
practical guidelines on how to effectively use the platform and collects the user manuals of
the different tools forming the platform. The rest of the chapter describes the advantages of
adopting the @mPrESS tools and method with respect to convaatitDE tools.

1.2 Advantages of Q-ImPrESS use during system design and
software development

Q-ImPrESS is based on the Eclipse and Eclipse EMF frameworks and can therefore be
adopted easily and integrated in the development environment.

With the use of the @MPrESS IDE the model of a large comporeased system can be
handled efficiently. Moreover several different evolving alternatives can be modeled and
evaluated avoiding the implementation/testing/deployment phases of the traditional
production cycle.

A key feature of the @mPrESS toolset is the notion of modeling abstraction level; Q
IMPreSsS allows a software engineer to describe a component either as a gray/black box in
terms of quality attributes (stopping at a high abstraction level), while fullehmgdmain
components using the analysis tools provided by the platform.

1.3 Advantages of Q-ImPrESS use during software evolution and
maintenance

Especially in domains where software solutions have a long life cycle (Telecom, Industry)
and are characterizday high quality standards, the product evolution and maintenance phase
is crucial. This phase accompanies the product until its commercial end and may lasts years
(and often decades), therefore very seldom is performed by the team involved in the initial
product design and implementation. Moreover shifting maintenance to a different location
than production is becoming a normal procedure for medium/large companies in an effort to
cut down costs.

In this phase, using a development tool that conveys deasignmation and decisions is of
utmost importance. The-nPreSS platform lets perform a reverse engineering of existing
code and can be used to easy maintenance of old software code while allowing to test
alternative solutions without actually coding them.
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2 Guidelines
2.1 Overview of the Q-ImPreESS method

The process of assessing the quality of large, distributed compoasssd software systems
IS quite complex. The @MPreSS method, outlined in D6.1 and depicted in the following
picture, splits the process a sequence of phases, easing the overall procedure.

The picture details the list of tools provided by tHn@PrESS method at each process phase:

Process: Q-ImPrESS Toolbox

Gather New Requirements
(3.1)

1) Qabstracior 1) Reliability Analysis
q 2) textual Editor 2) Performance Analysis
Define Ch: S RPN 5
ne a[;?; CSETES 3) Graphical Editor 3) Maintainability Analysis
4) SoMoX
soenarios 7
}-", ,II
- - i
SCENarncs - ’
—_—— — _— e — T ——————— e — — —
S<<iterate>> s o ™~
I scenanio - relevantQualityAttibutes scanars SAMWithResulis i
| Model Change Scenario Pradict System Quality |'E .
3.4
\ & ) sam (34) rh A
S — e e

alternativeSAMsWIthResults

alternativeSAMsWithResults

[no viable gltemative) TradeOf-Analysis Deploy System
] (3.5) (3.8)
1
[sulted éﬁe't’n;llm axisis] selectedSAM
Y S [miodel valid]

Q-ImPrESS Backbone

1) Trade-Off analysis =
Implement SAM
(3.6)
T

A\

LY

Tl e aion T e T e e e
(3.7) [model revision needed)

\ -
b \
LY

1} Jpfcheck '7 1) Jpmf Monitoring Framewark

Figure 1 - the Q-ImPrESS toolbox

The overall workflow starts with the defirah of different change scenarios (alternatives)
each potentially suited to solve the new requirements.

Each (assembly) change scenario has to be modeled, then prediction analysis is performed for
each model, results are then confronted pair wise unleagable scenario is elected as the

best solution.

| © Q-ImPrESS Consortium | Dissemination level: public | Page8/139 |




/i} D6.1 Annex Guidelines and ools Manuals
¢ ./ ImPrESS

: Version: 0.5 Last change: 18.01.2010

The next sukchapters contain some guidelines on each identified method phase, starting from
3.3.

2.2 Model a change scenario

Model creation (detailed as process 3.3 in D6.1) is a recursive process, veherairihsteps
in the cycle are the ones that follows.

2.2.1 Components selection

Depending on the change scenario, only some components of the system will be affected.

Moreover, the level of model details (abstraction level) can differ for different components.

The components more interested by the change scenario should be thoroughly modelled, as
the more fine grained the model is the more accurate the quality prediction on the alternative

can be.

The abstraction level measures the level of details and agoofra model with respect to the
system modeled.

At an high abstraction level, a system is described by few composite components or sub
systems. As an example, if the system under analysis is a plant PCS (Process Control
System), the legacy ERP systenfeael 3 could be modeled as a single component, providing
daily production schedules (maybe updated several times a day) and requesting control data
back, without affecting the accuracy of the analysis method on the PCS system.

At a medium abstraction lev the number of components increases, but they still lack an
adherent description of their internals (as obtained reverse engineering components code) and
quality annotations are still manually inputted. Composite components reveal details of their
strucure, interfaces and connectors are fully described.

At a low abstraction level the model precisely adheres and describes the components under
analysis.

There is a tradeff to consider in choosing the right abstraction level. While time spent in
modeling decreases shifting toward an higher abstraction level, the deviation between
predicted and measured quality attributes increases. Moreover complexity and size of models
increase lowering the abstraction level. This means that it is envisaged the neethef a

inner loop to consider: a component model could not be yet at the right abstraction level and
another cycle may be needed before passing to the next component to model. The software
engineer should choose this based on his experience.

2.2.2 Model components as grey/black boxes.

Components and services not touched by the change scenario do not need to be modelled in
details. The requirement is anyhow that quality annotations for these components meet
requirements. As only component external behavioutdé&& defined (we do not need any

det ai | on the componentodés structure), the ¢
connectors, deploy and run it on a reference suite test and monitor it.
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2.2.3 Reverse engineering of selected components

We can obtsm a model (complete of component structure) for the selected components using
reverse engineering techniques from component code (which should be available otherwise
the component cannot be changed).

Software could need some adaptations before being reathe analysed by the reverse
engineering tools provided by the-I@PrESS ide. The time consumption of this phase is
unpredictable, as it is proportional to the LOC size but also depends on the technology used
and the subtle language nuances of thanigdgy (example: VisualC 6 with respect to C++).

The level of details of the component structure can increase recursively applying reverse
engineering. This phase again needs some manual input and cannot be fully automated.

As explained in D6.1 (3.3.3.4he reverse engineering process is basically divided in 3 steps:
first, code is analysed to obtain an abstract structure, then information regarding components
and interfaces is extracted and finally the user can add behaviour annotations ( in the form of
Petri Nets or in other ways as thellQPrESS platform provide interfaces to include different
plugins to work with).

As explained, the software engineer iterates the previous phases until all system components
have been modelled.

224 Model system assembly

At this point models for all individual components are available. Now they need to be
assembled to represent a Service Architecture Model.

Hence the system architect takes components from repository and plugs them together using
connectors.

The graphical ditor can be used for this phase, this makes connection creation and handling
much an easier task with respect to using the text editor.

2.2.5 Model system deployment

The deployment model needs to be updated if the assembly change scenario involves the
creation of new components (that need to be allocated), or in case of the HW resources are
changed. For each alternative model the corresponding deployment scheme has to be
modelled.

2.2.6 Model system usage

The workload intensity caused by the users of the servieated sgtem can be potentially
extracted during the runtime monitoring process, anyhow the need for a manual update of this
model is foreseen and therefore included in the workflow. Moreover, modelling alternatives
for different usage schemes, systamalgy attributes at different system usage settings can be
investigated.
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2.2.7 Add quality annotations

The software engineer has to provide quality annotations for the modelled components in
order to predict the impact of a change requests on the selectpdrents.

Quality annotations can be derived in different ways depending on their nature.

Regarding performance quality annotation, they can be expressed defining a formula that
relates the performance of a component (or a part of it) with other pararhébersnput
throughput, the quantity of RAM or the number of cpus used). To derive it code and run the
code has to be instrumented and executed against a reference scenarldmAIESS tool

set provides basic instrumentation suites, but there areatawere sophisticated tools
available to perform fine resolution performance measurements. The software engineer has
then to analyse the performance data (timestamps) and derive (linear) functions of the
execution times with respect to the identified partars.

Regarding reliability quality annotations, a linear distribution representing the component
reliability can be estimated analysing the data regarding bugs reported for the components
covering a consistent time frame. Other formula can be fourfteifiterature regarding this

topic.

The QIMPrESS ide provides editors for editing quality annotations.

2.2.8 System Model validation

For any prediction analysis to be consistent and valid, the model used to assess quality
prediction has to adhere to the regstem under investigation. Model has to be verified and
validated before being used to evaluate change scenarios (design alternatives).

Model validation is not performed as a single step, but usually model gets refined along a
modeling loop, where modebmes closer to the system modeled at each loop cycle.

The already mentioned model abstraction is refined as well during these loops. So usually the
software engineer starts modeling the system at an high abstraction level and checks model
consistency beferrefining the model and scale down to a lower abstraction level.

If the QIMPrESS tool is used for prediction analysis, checking model consistency means
instrumenting the code and checking that system performance, for a known use case, closely
match modeperformance prediction running the same use case.

There is a relationship between the model abstraction level and the 'granularity’ of code
instrumentation too: at an high abstraction level, code instrumentation can be rather sparse,
determining perfanance at component level. As the level of details in the model increases,
instrumentation has to be performed at a finer resolution to check model consistency. Each
time the system has to perform a known execution and the same execution has to be
predicted If prediction does not match system execution times, the software engineer has to
adjust the model before advancing to a new loop cycle.

To run the model we have first to complete it providing information regarding the component
deployment scheme andausinput. The time spent configuring the model for a reference
scenario depends on the complexity of the system, but usually should be easier then running
the entire system (at least the model can run on one machine). We collect quality prediction
analysisresults from model execution and we check how closely they match with real quality
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data we collected for the same reference model. If differences exceed defined thresholds (say
system model performance differs for more than 20% the system performance
measirements), the software engineer has to go back to phase 2.2.4 checking again the
quality annotations defined for each component.

If the model is coherent, the software engineer, based on the required change scenario, has to
judge if the model abstractidavel is enough or some components should be modelled at a
finer resolution. This depends on the system and the change scenario examined. If the
abstraction level is too high the user has to start again at phase 2.2.2 either modelling black
box componentas composite components or cycling more on the reverse engineering phase.

2.2.9 System quality prediction

A system model reflecting a change scenario is performed and results are collected back in
the model. Currently prediction analysis is composed byoRednce prediction, Reliability
Prediction, Maintainability prediction. For a prediction analysis to take place, the alternative
model (SAM) has to be converted in the specific prediction tool format (PCM for
performance prediction, KLAPER + PRISM for thesliability analysis). The time
consumption of this phase depends on the complexity of the models.

2.2.10 Results trade-off analysis

Alternatives can then be selected for the trafle@nalysis in order to select the most viable
solution. The @MPrESS ide prades a tool that performs Pareto analysis and derives the
best alternative that meets change quality requirements.

If no alternatives meet quality requirements, the system engineer has to identify new change
scenarios and restart modeling them.

2.2.11 Implement viable alternative and validate model.

The alternative that is judged as the best match is implemented. The JPFChecker tool can be
used in this phase to verify the consistency of a behaviour model with the actual
implementation of a service.

After deploynent, the quality of the system is assessed and compared to the predicted. If
analysis results offset exceeds a threshold, the alternative modeled should be checked again
and validated (implementation may be checked as well for compliance with the model.

2.3 Workflow detailed overview

This chapter depicts in details all the practical steps for the creation and editing of different
service models.
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23.1 An example on how to edit models using the textual editor

After adding the @mPrESS nature, model filesue be inserted into the alternative by right
clicking on the alternative.

In the following, we create a-QnPrESS Repository Model, a-hnPrESS Hardware Model,
a QImPrESS TargetEnvironment Model, a-IQPrESS SEFF Behaviour Model, a- Q
IMPrESS SAM Model, &Q-ImPrESS Usage Model, and aIQPrESS QosAnnotations
Model.

The following figure shows how the different EMF model files are connected with each other.
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Create a Repository Model

Create a new object in the ahative (Righiclick on the alternativd, NewA Ot her é) .

L™ Project Explorer &3 =0 |

=0

B =} ExampleSystem
E|Tg = flkernatives repository <
. iegie Example System Alternative [ché7ed

BT = cample Siystem Alkernative [

d T Project...
& Mew alternative >
o7 D7D

Delete alternative % Ecore Diagram

Completly delete alternative [Eﬁ Ecore Tools Project

Delete Mode! K7 WML

Remowve from Context Chrl Al ShiftHRown <% %ML Schema
g Impart..,., 1 Example...
7 Expatt...
# | Refresh FS

Rur As 4

Debug As 4

Profile As 4

Yalidate

Team 4

Compare With L4

Restore From Local History...

[Make alternative default

Properties Alt+Enter

I n t he foll owi ng -ldmParlE0SgS, EsMH e ®o d etlhsed0 ficat e g
AfRepository model 0.
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E New =10l x|

Select a wizard

—

‘Wizatds:

Itype filter text

- Model ko Text Transformation :I
E‘? Modeling Workflow Engine

- Palladio Modeling

[Eb Plug-in Development

(= O-TMPHESS

B2 G-IMPYESS EMF Models

---- @ Hardware Maodel

----- & Q-ImPrESS ResultMadel Model

----- &) Q-ImPrESS Seff Madel

""" @ Qasannotation Model

epository Model
----- @ Skaticstructure Model
----- @ Targetenvironment Model
----- L Usagemods! Model

@:I = Barck I Mext = I Finisty Cancel

Provide a file name for the repository.

_ipix
Staticstructure Model \
Creabe a news Staticstructure model ¢

Enter or seleck the parent folder:

I ExampleSystemyalternatives/chbt7ead0-2415-4460-b75a-91 1300efet4e

tiy

Bl = ExampleSystem
E-(= alternatives

""" [ chf7eadl-2415-4460-b75a-911300efeb4e

File name: | examplesystem, samm_repository

Advanced == |

@) < Back I Mexk = I Einishi | Cancel |
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In the next dialog step, select the root obgdhe EMF model. In this case, this has to be the
Repository el ement. Select ARepositoryo fronm

& New

=] 3

Staticstructure Model

Seleck a model object to create

<

Model Object

#ML Encoding

UTF-8

)
?) < Back | Mext = I Finish I Cancel |

After clicking on finish, the EMF file is being created. These steps are similar for the ether Q

| mMmPr ESS modellnsP.r EShS tENMF taidpy, dhe tosespordimg element has
to be selected and the appropriate root object has to be selected.

& Resource - Eclipse Platform
File Edit Mavigate Search Project MetdiExamples Fun  Misualisations — Win

| C - | | B |EELat &HED

ey i
L™ Project Explorer &8 - <E{>| e @ o Ll

= 1= ExampleSystem
Eng = Alternatives repository =
: @@ Example System alkernative [cha7ead0-2415-4
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If the model is not opened automatically, it can be opened from within the Eclipse Package
Explorer view (currently, it is not possible to open fileefrom within the Project Explorer).

Open the view (Windo#&y Show ViewA Ot h Arsé& | ect Package Explorer
category) and navigate to the folder containing the EMF model element (the folder name is

the alternative id).

& Resource - ExampleSystem/ alternatives /ch6 Teag90-2415-4460-b75a-911300efe64e,/examplesystem.samm_repository - Eclipse Platform

File Edit Mavigate Search Project MetdjExamples Staticstructure Edibor Run  Visualisations ‘Window Help

[N oA et |l@tdEad |- |oy- |00l 6-
L Project Explorer i Package Explarer &2 = <)==g’> | ¥ =0 Ll examplesystem,samm_repositary &4
El = Examplesystem l‘—‘ Resource Sek

=] (= alternatives
EE& ch67ead-2415-4460-b75a-911300ef et de
'@' examplesystem, samm_tepository

= & platform:jresource/ExampleSystem/alternativesicht 7ea90-2415-4460-b75a-91 1300efetde examplesystem, samm_repositary
: Repositary

Open the file by cliking on it (or right clicly Open WithA Staticstructure Model Editor).

In the following, we create the Repository contents.

DataTypes

First, data types have to be created. The example system contains interfaces with an operation
that takes the user id (eder) as parameter and returns user data (string).

Both parameter and return value data types have to be created.

We create the user id datatype by rightking on the repository root element, selecting
ANew Chil do, and selecting APrimitive Data T
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@ examplesystem, sammm_repositary &3

ID Fesource Set

S| @ platform: fresourcef/ExampleSystem/ alternatives/cha7ea90-2415-4460-b75a-21 1 300efec4e/examples:

Mesy Child L4 *?:; Composite Component

<|ri Lndo Delete Chrlez ¢$ Primitive Component

e . 4 Interface
& Collection Daka Type

Cuk % Complex Data Type
Copy #% Primitive Data Type

Pasts %4 Message Type

Delete

Validate
Gontrall..,

Cpen
Run As 4
Debug As b
Frofile As
Validate

Team
Compare With
Replace With
WikiText

- v w w

Load Resource. ..

Refresh
Showe Propetties Wiew

Hemove fram Gontext Ly e | R B o

For this datatype, the type attribute has to be set to string.

Attributes can be set in the properties view. If it is not displayed,-cigtk on the datatype

el ement and select AShow Properties Viewo.
and the name to fiuser Datao.

141 examplesystem samm_repository 52 =0

[ Resource Set

=) &l platform:jresourcs/ExampleSystem/alternatives/cbe7ea30-2415-4460-b755-51 1 300sFetas/esxamplesystem. samm_repository

=B Repositary
€ Primitive Data Type userData

Selsction [Parent | List | Tres | Table | Tres with Columns

] Tasks [ ] Propatties 53 E 3o L
Propstt: | value |
Documentation =
1 IS OhlaNeyIEdeZUTDssmang
T

Type 'S string

The same has to be done for the second primitive data type. Set the name of this data type to
Auserl DO and the type to Ainto.
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MessageTypes
For the operation parameters, input and output message types have to be created.

Rightcl i ck on the repository, sel ect ANew Chi l
message type in the properties view. The example system contains two message types simply
named fimessageOutputo and fAmessagelnput o.

For a message type, you can pdevieferences to parameters the message type contains.

For the message tyglek ofihe snesaageeylpnep ud d g algedt
Childo and fAParameter 0. For this parameter,
parameter type (the userlD pareter).

) *evamplesystenm, samm_trepository 23

|L;;, Resaurce Set

= ¢ platfarm:fresourcefExampleSystem/alternativesicbo7ead0-2415-4460-b75-91 1 300eFeb4e/examplesystem. samm_repositary
B-# Repository

----- @ Primitive Data Type userData

------ € Frimitive Data Type userID

El@ Message Type messagelnput
B P RP:rameter userlD

Selection | Parent | Lisk | Tree | Tahle | Tree with Colunins

2| Tasks | =] Properties &3

Propert: | Yalue
Docurnentation 1=
d = IIkIMMynEd&ZuT0esrmagy
Mame 1= userID
Type 2 Primitive Data Type userlD

A messageType AimessageOutputo referencing t
created in the same way.

Interfaces
Once the message types are created, we can create the interfaces.

The GUI component of the example system provides omsface containing a operation
Awhoi sOperationo.

Create this interface by riglstl i cki ng on the repository, t
Al nterfacedo. Set the name of the interface |
operation to the inteate by rightc | i cki ng on the interface, t !

AOperationo.

I n the properties view, set the name of the
l nput attribute t o t he messageType imessac
messageType fimessageOutput o.

PrimitiveComponents
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This interface is provided by the client component. This is a composite component containing
two primitive components, the Gui component and the DataRetriever component.
We first create the two primitiveomponents and then the composite component.

Create the primitive component GUI component by rgluking on the repository, then
select ANew Chil do and APrimitive Componento
its name attribute inthe properts vi ew, e. g. AGui Component 0.

To provide or require components, a component has to contain ports.

Add a provided interface port to the component by raicking on the component, then

sel ect ANew Childo and APr ovi dpmdbylsattingeits f ac e
name attribute in the properties vVview, e. g.
set the interface type to the interface AGui

< *ewamplesystem.samm_repasitary 23

|L;;, Resource Sek

= e platfarm: fresaurceExamplesSystem/alternatives/cbt 7ea0-2415-4460-b753-91 1 300ef etde/examplesystem, samnm_repasitory
= Repositary

@ Prinitive Data Type userData
@ Primitive Data Type userlD
@ Meszage Tvpe messagelnput
@ Message Type messageCubput

Selection | Parent | List | Tree | Table | Tree with Columns

| Tasks | =] Properties &2

Propert: | Yalue
Docurnentation =
1d = _PeTAcMypEdSZur0esrmagg
Interface Type 0 Interface Guilnterface
Is Required 1 False
Marne = GuiCompaonent Provided Guilnterface

In the example system, the Guilnterface also requires an interface. Since theceénterf
contains the same operation, the Guilnterface element is being reused. To require the
interface, we add a ARequired Interface Port
as described above. Rightl i ck on the componemtand hi@eRe geilr
I nterface Porto.

Behaviours can be specified for components or component operations. The example system
contains SEFF behaviours for the primitive component operations.

The SEFF behaviour is specified in a SEFF Behaviour model (see bélowgever, a

behaviour stub has to be created in the component element which is then be referenced by the
actul behaviour.

To add a SEFF behaviour stub to a component,-dghti c k on t he component
Childo and ASef f B etatowintheupropeBytvievbforthe Sub.tThigish e o0 p
the operation for which the behaviour is to be specified, i.e. whoisOperation.
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In the same way, we can now create the other primitive components of the example system
(DataRetriever, DataService, Dataddamager and Database). Confer to D2.1 or the example
system instance for detalils.

CompositeComponents

Once all primitive components have been created, composite components which hold
encapsulated primitive components can be created.

We create a compositcomponent that contains the two primitive components GuiComponent
and DataRetriever. This component holds the client logic of the example system.

Rightc | i c k on t he repository, sel ect ANew Ch
composite component elenan being created in the EMF tree. Set its name in the property
view to ClientComposite.

A composite component can provide or require interfaces in exactly the same way as
primitive components do. Add a provided and required interface to the ClientGtampos
component by adding a provided interface port and a required interface port. Both times, the
Guilnterface can be used. In the example system, the ports of the ClientComposite component

ar e call ed AClient Composite Pr oitei Requded Gui | n
Guilnterfaceo.

In addition, the nested components have to be specified. This means that instances of existing
component types (i.e. instances of the GuiComponent and the DataRetriever component) have

to be specified for the composite compandRightclick on the composite component, select

AAdd Chil do and HASubcomponent i nstanceo. T
el ement has a property name which is to gui
attribute is set to the primitiveomponent GuiComponent.
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14 *examplesystem, samm_repository &3

|L;;, Resource Set

Bl @ platfarm: fresourcefExampleSystem/alternatives/cbiFead0-2415-4460-b75a-91 1 300ef etde,/examplesystem. samm_repasitary
E|83 Repositary
@ Primitive Component GuiComponent
@ Primitive Component DataFetriever
E Primitive Component DataService
@ Prinnitive Component DakabaseManager
E Primitive Component Database
EI%" Composite Compaonent ClientComposite

[]—--o Inkerface Guilnterface

----- @ Primitive Data Type userData
----- @ Primitive Data Type userID
-2 Message Type messagelnput
@ Message Tyvpe messageCutpuk

Selection | Parent | List | Tree | Table | Tree with Columns

2 Tasks | =] Properties &3 ’E g e
Propert | Value

Documentation 1=

d I= _ADsaZESREdEMGpIccE-GY0

Tarme '= guiComponentInstance

Realized By Z] Primitive Component GuiComponent

Repeat the steps described above to specify a subcomponent instance for the DataRetriever
component.

Finally, the nested subcomponent instances have to be connected with the outer interfaces of
the parent composite component.

The ClientComposite component has a Guilnterface provided port. Calls that occur on this
port have to be delegated to the Guilnterface provided port of the nested GuiComponent.
Calls on the Guilnterface required port of the GuiComponent have to be diret¢teddther

nested primitive component, i.e. the Guilnterface provided port of the DataRetriever
component. Finally, calls on the Guilnterface required port of the DataRetriever Component
have to be delegated back to the Guilnterface required port ofutke GlientComposite
component.

All three kinds of interface connectors are specified by the Connector element. First, we
create the delegation connector that connects the outer Guilnterface provided port of the
ClientComposite with the inner Guilnterfapsvided port of the GuiComponent. Rigtlick

on the ClientComposite component and sel ec:
Conector element is being created. For this connector, two endpoints have to be specified that
reference the both interface poRightc | i ck on the connector, S €
AComponent Endpointo. This is the endpoint
port. Il n the properties view of this endpoin
ProvidedGui nt er f acedo) for the port attribute.
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Thenrightc | i ck on the connector, select AAdd Chi
the endpoint that belongs to the inner Guilnterface provided port of the nested
GuiComponent. In the properties view of this emidfpy select the corresponding interface
provided port (AGui Component Provided Guilnt
Besides, the subcomponent instance has to be specified for the subcomponent endpoint (since

a component can be deployed twice in the saomposite component, just specifying the
interface port would be ambiguous here). Set the Subcomponent attribute to the
Subcomponent instance guiComponentinstance.

i *examplesysten,samm_repositary &3

|L;;, Resource Sek

El 4 platform:fresource/ExampleSystam/ alternatives /b 7ea90-2415-4460-b75a-91 1300efe64e /e =amplesy skem, samm_repository
EHB Reposikary
% Primitive Component GuiCompanent
% Primitive Component DataR.etriever
% Primitive Component DataService
E Primitive Compaonent DatabaseManager
E Primitive Compaonent Database
I':'I%" Carmpasite Component ClientCaomposite
‘P‘[ Interface Port cientComposite Provided Guilnterface
~H{ Interface Part clientZomposite Required Guilnterface
Subcomponent Instance guiComponentInstance
s Subcormponent Instance dataRetrieverInstance
- Connector _MdyH-M5SEdAMiEp3ccE-GY O
<+ Component Endpoint _gneaEcSSEdEMGRSCcE-GYD
e Subcomponent Endpoint 1 TeS4MSSEdaMiGRSccE-GYO
E]---o Interface Guilnterface
@ Primitive Data Type userData
@ Primitive Data Type userID
E]---@ Message Tvpe messagelnpuk
@ Message Tvpe messageCutput

Selection | Parent | Lisk | Tree | Table | Tree with Colurins |

2| Tasks | = Properties &3 i< = ¥ =0

Propert: | alue

Dacumentation =
Id 1= 1 TcS4MESEdEMGpSccE-GY D

Port &{ Interface Port GUIComponent Provided Guilnterface
Subcormnponent u Subcamponent Instance guiComponentInstance

The connector connecting the two nested components has to be created in the same way. It
holds two subcomponent endpoints instead of one component endpoint and one
subcomponent endpoint. The last connector has a subcomponent endpoint referencing the
required interface port of the nested DataRetriever component and a component endpoint
refererting the required interface port of the ClientComposite endpoint. Confer to D2.1 or the
example system instance for details.

The other composite component called ServerComposite has to be created in the same way. It
contains subcomponent instances refeiren the DataService and the DatabaseManager
component.
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Note that composite components holding other composite components as nested components
can be created in the same way. The subcomponent instance has to reference a composite
component in this case. odever, the example system does not contain composite
components that contain other composite components.

Now, all components have been created.

Finally, set the name of the repository. Select the repository root element and set its name in

the propertis v i e w, e. g. fexampl esystem Repositoryo
be complete now. To make sure no necessary information is missing (e.g. unset attributes),
rightc | i ck on the Repository el ement anedsel ect

that checks if all attributes are set correctly. All validation errors should be fixed because
further QIMPrgSS tools depend on valid model instances.

i *eyamplesystem, samm_repositary &3

l.';, Resource Set

= '5::-} platform; fresource/ExampleSystemfalternatives/cbE72a90-24 1 5-4460-b75a-91 1 300efefde/examplesystem, samm_repository

o _ ,

{l Prir Mew Child

g PHl ) Undo et Chrz
Redo L

2] Prir

~&] Prir ik

L o=+

H % ij':' =| Copy

Paste

Delete

Yalidate

Canteal,.,

T
Eo@me

@ Prir Run As r
@ Prir Debug As 4
[3...@ Me Prafile As 3
@ Me Yalidake
Tean 3
Selection | Parent Compare With i’
e — Replace With L
| Tasks | & Prop \WikiTexk » i :.-"_—:::, =d
Property L
oad Resource, ..
Docurmentakion
Id Refresh dcmTég

Mame show Properties Wiew

Remowve From Contexk |+ Al Shif+-Ciown
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The other model s are specified in a similar
Ch i lorcae being specified as attributes in the property view.

Create a Hardware Model

Creat e a new el ement i n t he alternati ve. S
Repositoryd as root object.

A Hardware model is used to specify hardware resourcat referenced by resource
definitions in the target environment model later.

All elements reside in a hardware descriptor repository. Open the newly created file (in the
example, it is named examplesystem.samm_hardware) and make sure its root eleehént is
ADescriptor Repositoryo.

For the example system, we create resource types for a processor, a network, a network
interface, a memory, and a hard disk.

For the processor, riglat| i ck on the descriptor repository
Descriptoro. A processor can ¢ o ndickiomthemul t i p
processor descriptor, sel ect ANew Chil do, a

can be specified for a processor descriptor are TLB and Caches. The Cachles can
referenced then be processor cores (use the

If the software system that has to be modeled contains multiple servers which all run on the
same processor, only one processor descriptor needs to be specified. The different instances
are specified in the target environment then. However, if you need to model multiple
processors that contain a different number of cores, different processor descriptors have to be
specified.

To specify a network element, rigblick on the descriptor reps i t or vy, sel ect )
and ANetwork EIl ement Descriptoro. A network
specified if needed. This includes network properties such as latency and bandwidth.

A network interface element can be specified ightrclicking on the descriptor repository

and selecting fANew Chil do, t hen ANetwor k | nt
several attributes that can be specified if needed. This includes network interface properties
such as link latency and krspeed.

To specify a memory element, rightl i ck on the descriptor repo
and AMemory Descriptoro. A memory resource a
as access latency, bandwidth, burst length, and front sideclouency.

To specify a hard disk el ement, sel ect i Ne
Attributes that can be specified include read and write speed, cache size, or request latency.
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Units

In the whole SAMM model, no concrete unit model exitsud, when specifying attributes

that carry a unit, such a disk write speed or network bandwidth, units are not specified.
Therefore such attributes have to be used in a consistent way. If speed attributes are specified
in a kb/s unit, QoS predictions shduylield results that actually denote time. If such attributes

are not mapped to such a concrete unit, prediction results can only contain relative values, not
absolute values.

Create a Target Environment Model

A target environment is used to specify #uwual environment of the SAM model that makes
use of resources specified in the hardware descriptor.

Create a new el ement in the alternative. Se
Environment o as root object.

A target environment consists abdes, which correspond to physical servers. On nodes,
execution environments can be modelled, in which the software runs. This is done by the
Container element. For a Container, it can be specified which hardware resources are
available.

For the examplsystem, we create one server node that contains one containesclRigbn

the Target Environment root el ement , sel ect
created inside the target environment which represents the server. Set the name attribute of
the node (e.g. to fAExampl eSyst e mS-elickingano) . AcC
the Node element, and selecting AAdd Chil d

container as well.

To allocate hardware resources to container, the actual &grdesources of the node have to

be specified first. In the following, we specify a CPU resource that references a CPU
Descriptor which has been specified before in the hardware model. Then, a share of the
resource that is available to the containerpecgied.

Rightc | i ck on the Node el ement, select ANew Ch
processor, e.g. fHAServerProcessoro. Besides,
of the clock frequency is being regarded as GHz, ithd® set to 2000000000 if the CPU is

a 2GHz CPU.

What is missing is the link to the Processor descriptor in the hardware repository. Therefore,
the hardware repository file has to be referenced by the target environment file. To do so,
right-clickinafee part of the editor, and select ALO
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From now on, the hardware model is shown in the editor of the mggbnment as well. In

the property view of the attributes for the Processor element (select the corresponding element
to display the attributes), t he ADescriptord
element that is available in the hardeaescriptor model in the referenced file.

&= Resource - EkampleSystem/alternatives/cb67ea =0 5[
Fle Edit Mavigate Search Project MetdjExamples Targetenwironment Editor Run  Wisualisations ‘window Help
Iti-EB o e B |é#anat #T@a:2 |- |oy- |02 -0 5 | [ Resource
{5 Project Explorer | [# Package Explorer &3 =ik | = O || g examplesystem, samm_repository f&' examplesystem, samm_hardware ('53 *gxamplasyster samm_targetsnvironment 52 =0
= B ExampleSystem L Resource Set
B alternatives Bk platform: fresaurce/Exampleystemjalternatives|chf7ead0-2415-4460-b7ha-91 1 30efefde/examplesystem. samm_targetenvironment
(= chePeadl-z415-4460-b752-911300efebde [ .
4l examplesystem.samm_hardware H Targzt Emvironmznt
' ﬁ DI Vt -samm_| N i B4 Hods Examplesystemerver
i ﬁ examplesys &M, Samn_rEpository % Container ExampleSystamCantainer
) examplesystem.samm_targstenviranment L& ProteiT e ro s
e platform: fresource/ExampleSystemjalternatives/cb7ea?0-2415-4460-b755-911 300efetde/examplesystem, samm_hardware
Selection [Parent [ List | Tree | Table | Tres with Columns |
- = e = o = - =
9% outine 52 ] TasKLisq = =8|« Tﬂﬁ'ﬁ@ “le 3¢ & =]
[~ & platform: fresourcefExampleSystem/alternatives/ch67ead-2415-4460-b75a- | | Propert: | value
14 platform: fresource/ExampleSystem/alernatives jcb7ead0-2415-4460-07 5 8- Clock Frequency *1 2000000000
Descriptor
Documentation
d Processor Descriptor _eyRTMc_REdSEArzroyRbSA
Mame = ServerProcessor
o | | | ,
J 0 The Descriptor of the Processor J

Finally, a fraction of the CPU has to be assigned to the container.-dlgfhton the
Container el ement , sel ect nAdd Chil do, anc
AProcessoro to tBerPeonkRresce®sserlememeciifi ed
Container share the same CPUs, a fraction can be specified for each container. This is done

by the fraction attribute of the execution resource.

Similar model elements have to be created to model o#tndmiare resources of the node:

Create a Memory element, Storage Device element, and Network Interface element in the
Node and a Memory Resource element, Storage Resource element and Network Resource
element in the Container. For a detailed descriptiomefdifferent element semantics, refer

to D2.1.

Create a SEFF Behaviour Model

iimPt E&ES aBeéf ndtoided 0 R

object

ement
root

new el

as

Create a
Repositoryo

The Seff Repository in the created file contains all SEFF bhets of the model. Each
behavior is specified by a ResourceDemandingSEFF element. This element has a reference to
a SEFF behaviour stub that has been specified in the repository file.
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Create a ResourceDemandingSEFF by rajlcking on the SEFF Repositor, s el ect i ng
Chil do and ifResource Demanding SEFFO. I
ResourceDemandi ngSEFF el ement , the fASef f Bet

the stub is defined in a different file, i.e. in the examplesystem.samm_reposgoihédilfile
has to be loaded as a resource, as described in Sec@uce the file has been loaded, a stub
can be selected in the property tab.

Choose a stub for which a behavior should be specified, for example the whatspef
the GuiComponent.

SEFF Actions

A SEFF consist of several actions, which are executed in a row. Therefore, every action has a
reference to its predecessor and its successor action. Besides, StartAction and StopAction
elements exist. A StartActioonly has to have the successor action reference to be specified,
the ancestor reference can be empty. A StopAction only has to have the ancestor action
reference to be specified, the successor reference can be empty.

In the following, we create a simpld&EBF containing a StartAction, which is followed by an
InternalAction. Afterwards, the SEFF contains an ExternalCallAction and finally a

StopAction.

First, create the four Action elements. Rightk on the ResourceDemandingSEFF element,
select nAdd @6Bthdd Actiono, Al nternal Acti o
Actiono, respectively. I n the property tab
action.

Next, the predecessor and successor references have to be set. Select thioStartdc

sel ect t he I nternal Acti on I n t he StartAct
Afterwards, the predecessor reference of the InternalAction has been set automatically. In the
same way, select the I nternalcAcitoinodon parnodp es ety
External Call Action el ement. Finally, sel ect

Abstract Actiono property to the StopAction
The InternalAction can be used to specify resource demands that occur at a certaithstep in
behavior. Since resource demands are specified by QoS annotations, they are not specified in
this model file, but in the QosAnnotations model file.

The External Call Action is used to specify calls to other components that occur at a certain
step in he behavior. Since a component does not know with which other component it is

connected, the action only references a com
required interface that is being called. Select the ExternalCallAction and speaigthed
i nterface port in the fiCalled Interface Por

port that belongs to the component for which the behaviour is specified. However, it is not yet
checked automatically if a valid port has been sele@etecting a provided port or a port

that belongs to a different component must not be selected, although this is not detected when
validating the model.

Besides, select the operation that has to be called. This has to be an operation that is being
providd by the interface the required port ref
Serviceo attribute in the property tab of th
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LoopAction, BranchAction, ForkAction

Besides the actions explained above, additional SEFF actionigheatiallow for specifying

additional SEFF control flow with nested SEFF behaviours.

A LoopAction allows for specifying a nested behaviour that is executed several times in a

row, before the successor action of the LoopAction is being executed.

After creding a LoopAction, right | i ck on the | oop action, sele
Demanding Behaviouro. This | eads to the <cre
similar to the root ResourceDemandingSEFF element. For this element, nested actibas ¢
specified again that form the nested behavior. This set of actions must contain at least a
StartAction and a StopAction. All nested actions have to be connected by specifying the
APredecessor Abstract Actionodo and fASuccessor
The number of iterations of a LoopAction is specified in the QoSAnnotations model file.

A BranchAction allows for specifying several nested behaviors for which just one is taken in

the control flow depending on the branch transition. For every branchi Pr obabi | 1 st i ¢
Transitiono el ement can be specified as a n
probability is specified in the QosAnnotations model file. The nested behavior is specified by
adding a ResourceDemandingBehaviour as nested emeeit to the
ProbabilisticBranchTransition.  This element is comparable to the root
ResourceDemandingSEFF in the way that nested actions can be specified that form the nested
behavior.

A ForkAction allows for specifying several nested behaviors which>aeuged concurrently

in the control flow. For every concurrent n:
be specified as a nested element in the ForkAction. This element is comparable to the root
ResourceDemandingSEFF in the way that nested aat&gonbe specified that form the nested
behavior.

Create a Qos Annotation Model

Create a new el ement i n t he alternative. R
Annotationso as root object.

In the following, we describe how to add the following Qo8aations to the model:

1 SEFF Loop Action number of iterations
1 SEFF Branch Action branch probability
I SEFF Internal Action CPU resource demand

All three kinds of QoS annotations need to reference a corresponding action of a SEFF model,
e.g. the examplesymn.samm_seff file. Add the file as resource to the QoS annotations file as
described in Sectiod. Besides, specified resource demands need to reference a resource from
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a SAM target environment, e.g. the examplesystem.samrete¢akgronment file. Add the
file as resource to the QoS annotations file as described in Seéction

To add a QoS annotation for specifying the number of iterations of a LoopActiongligkht

on the QoS Annotations root elemé , select ANew Childo and #dALoO
Currently, two kinds of LoopCount QoS annotations exist, one for SEFF LoopActions and

one for GAST loop statements. Unfortunately, both currently have the same name
ALoopCount o and c¢ annotOndeereated, gou can check ibybuehdve i n  t
chosen the right ALoopCount o el ement by hav

property called ALoop Actiono, you selected
call ed ALoop Sted the@ASTLlodpCount. tnuhis sasd, delete the element
(mark itand pressDEL orriglet | i ck and fADel eted) and create

I n the LoopCount property tab, set the ALooO
from the SEFF modédor which the number of iterations should be specified. The actual QoS
annotation can be a constant number, a distribution, a formula, or a parametric formula. They
are created by selecting the LoopCount el en

Number 0, fADistributiono, AFormul ao, or AParanm
A constant number is the simplest way of specifying a QoS annotation. It contains an attribute
AVal ueo which all ows for specifying andoubl e

be used for example as a fixed value, a mean or median value.

It is not decided yet how to specify formulas or distribution functions.

Parametric formulas can be specified by usi
string which can hold a PCMtochasticExpression. For more information about Stochastic
Expressions, have a look at the webinaht://fast.fzi.de/index.php/pcivariables which

shows the use of Stochastic ExpressiongénRCM.

To add a QoS annotation for specifying the branch probability of a BranchAction branch,
rightc | i c k on t he Qo S Annotations root el e
ABranchProbabilityo.

Currently, two kinds of BranchProbability QoS annotations existe dor SEFF
BranchActions and one for GAST branch statements. Unfortunately, both currently have the

same name fABranchProbabilityd and cannot be
check if you have <chosen t hl®y havinggahldok &t Bsr an c h |
properties. I f it contains a property call ec
SEFF BranchProbability. I f it contains a pro
GAST BranchProbability. In this case,leke the element (mark it and press DEL or Hght

click and fADeleted) and create the SEFF Bran
I n the BranchProbability property tab, set

the ProbabilisticBranchTransition elementrfra BranchAction specified in the SEFF model

for which the branch probability should be specified. The actual QoS annotation can specified
in the same way as described for a LoopCount QoS annotation. Note that certain analysis
tools might require that abiranch probabilities of the same BranchAction always sum up to
1.0.
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To add a QoS annotation for specifying CPU resource demands that occur in a SEFF
InternalAction, rightc I i ck on the QoS Annotations root
ACpuResoumceDemand property tab, set the AE
execution resource specified in the target environment model. This is the resource on which
the resource demand should occur. Set the A
element of the SEFF model for which the resource demand should be specified. The actual
QoS annotation can specified in the same way as described for a LoopCount QoS annotation.
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3 Specific Guidelines for the Telecom domain

[Disclaimer: At the current age of QIMPrESS (M24), it is hard to define specific
guidelines for the telecommunications domain, because tmeRGESS tools for modelling

and prediction have only recently been made available {8431 The tools are still under
development and contaimany open issues. On the other hand, original DoW plans
aforementioned guidelines to be the result of tasks that are planned to start in the third year of
the QIMPrESS project (M29 for evaluating and documenting demonstrator results, and M32
for definingand documenting domain specific variations). At that time, we are confident that
it will be possible to create specific guidelines on using tHemRYESS method and tools for

the telecommunications domain. Hence, the following text should be considexgueagew

on how the guidelines could look like once thdn@PrESS tools become mature and the
planned validation is dorje.

This section describes initial attempt of devising potential guidelines for applying-the Q
IMPrESS method in the telecommunicatotiomain. The section describes the following
relevant aspects of usingl@PrgSs in the telecommunications domain:

1 The abstraction level for the telecommunications demonstrator

1 Black-box (legacy systems) modelling guidelines

1 Performance prediction guideés

1 Reliability prediction guidelines

Abstraction Level. Initial models of the telecommunications demonstrator are constructed as
high abstraction, or coarse grain level models. The models are described in detail in D7.1.
Here we mention one special setapthe demonstrator, based on an evolution scenario
described in D7.1, that was used for initial assessment if the chosen abstraction level has the
potential to be the proper abstraction level. The demonstrator setup is shbigora?2 (as

shown in Section 4.4.2 of D7.1). Here it is important to note that the experimental setup
doesn't fully reflect the mentioned evolution scenario, because at the time of experimentation
some parts of the scenario were missing or were incomf@ageredundant elements of the
scenario, control console, incomplete implementation of sensors, incomplete use of
OpenSAF, etc.).

The experimental setup, like the planned demonstrator, represents an extension of the basic
telecommunications service of lczontrol with a load balanced DIAMETER extension
service. The DIAMETER protocol is the standardized approach to AAA (authentication,
authorization and auditing) functionality.

The model of the experimental setup is used for initial assessing the apienogss of the

level of service and component abstraction. So, for the initial assessment, the model contains
the legacy system (represented as two nodes), DIAMETER clients and servers clusters (each
client and server represented as a node), load balamcément DIAMETER clients and
servers cluster (load balancers are represented as a node witkrabundcheduling), and

the network links between all aforementioned elements. All elements are treated as black
boxes and are denoted by their processingutihput. Network elements are denoted by their

link throughput. Detailed description of modelling principles can be found in the paper
"Black-box and Graypox Components as Elements for Performance Prediction in
Telecommunications System”, published ire tiProceedings of the 10th International
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Conference of Telecommunications (ConTEL 2009, ppl34), also mentioned in D8.5
("Plan for the Use and Dissemination of Foreground").

‘ DIAMETER Servers (active and redundant)
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F|gure 1. Experimental demonstrator setup used a subset of pictured deployntenhagram

The experimental setup was used for conducting measurements that gathered information on
the number of successfully authorized calls in the DIAMETER extension services. An
equivalent of these measurements are the measurements that deterraareitieeresponse

time of the experimental setup. Furthermore, parts of the setup were used for monitoring and
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measuring parameters used for describing blamtes (e.g. processing throughput of an
element for different background loads, etc.).

The model wa implemented ilMathematicaand Palladio. Mathematicaimplementation is
described in aforementioned papealladio model is based ollathematicamplementation,
meaning that M/M/1 and M/M/ queues were represented Ralladio with appropriate
Palladio constructs (e.g. "Processsharing” processing units and "Delay" processing units).

The results obtained through experimental measurements and performance prediction
modelling inMathematicaare shown in Figure 2. Comparison of the results shows deviation
of less than 10% between experimental results and performance prediedtadio
prediction results aren't visible in the figure because used Palladio installation (or our
knowledge of the Palladio tools) was only able to produce single prediction rat gan
equivalent to a single measurement taken at a time). This means that we could show results
obtained throughPalladio as anExcetbased graph, similar to the graph of experimental
measurements. Instead of doing that, we confirm that results obttirmeyh Palladio
performance prediction are very similar to experimental measurements and the results
obtained through modelling in Mathematica. This is to be expected, since the used
MathematicaandPalladio models are equivalent.

Instead of conclusion, ene we emphasize that this is just an initial assessment of the
abstraction level. The assessment was performed on a subset of an demonstrator evolution
scenario from D7.1. Thus, in spite of good results, we deter from making any conclusions,
and just comrant that chosen abstract level has the potential to be used in validation
activities. Of course, if the validation activities show that used abstraction level is too high
(this will be manifested as a significant deviation between experimental measuraments
results obtained through performance prediction), we will construct lower level abstraction
model.

Figure 2. a) Experimentally measured values, b) Predicted values through modelling Mathematica
(note: x-axis represens CPU load (%), yaxis represents humber of completed authorizations of SIP calls
(N), z-axis represents network bandwidth (KB/s)

Black box modelling. As stated in the previous text, we used experimental demonstrator
setup also for initial black box moklag. We chose coarse grain (high level) abstraction for
modelling elements of the demonstrator: call initiating legacy system node, call processing
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legacy system node (a node that can process DIAMEG&Rd AAA requests),
DIAMETER client and DIAMETER sever. Such grain (level) is commonly used in the
telecommunications domain. Finer grains (lower level) abstractioning of the elements of the
demonstrator (or any solution in general) is possible, but demands significantly more time and
resources to be useahd thus, must be clearly justified.

In this initial assessment we modelled black boxes through monitoring their service response
time for different conditions (processor load, network throughput, etc.). Such monitoring was
only necessary for nelegacy parts of the experimental setup. Legacy systems are well
documented and this documentation contained information needed for conducted initial
assessment of the appropriateness of the abstraction level. As for tlegaon parts of the
system, we used owwn performance monitoring tools. This shouldn't pose any kind of
constraint, because every company in the telecommunications domain has a wide variety of
different performance monitoring tools at its disposal (this is one of the essential types of
toolsa company in telecommunications domain must have).

Sourcecode availability isn't necessary, because service response times can be measured by
monitoring incoming and outgoing network traffic of a certain node. If setode is
available, monitoring pttwes can be inserted into code. These probes report specified metrics,
e.g. service response time.

Performance Prediction. The model for performance prediction was constructed from the
envisioned architecture of the experimental setup. Certain processmgnés and network
elements of the experimental setup were represented with appropriate modelling constructs
(e.g. M/M/1 queues iMathematica "Processoesharing” processing units falladio, etc.).

The model was annotated with resource demand annwahat were specifically measured

for the experimental setup during the phase of black box modelling.

In the retrospective, we can estimate the time needed to creaRaltadio performance

model of the experimental demonstrator setup. We cannot saly wdsathe exact time
needed, because certain activities were performed foMdtaematicamodel, and certain
activities for thePalladio model (which is heavily based dwathematicamodel). However,

based on this entire experience, we can assume how timelit would take us for creating

the Palladio model. With this said, we estimate it took us 64 person hours for making
described initial assessment regarding the appropriateness of the chosen abstraction level with
Palladio. Of these, 40 person hours f&rson week) was spent on bldmkx modelling and
monitoring, 8 person hours (1 person day) on analysis of monitored data and transformation
of that data into suitable input parametersPRailadio, 8 person hours for creatifRplladio

models and 8 persdrours for performance prediction simulation and analysis.

Reliability Prediction. At this stage of the @mPrESS project we couldn't construct a model

for testing reliability predictions. The reason to this is two fold. First, theEYESS method

and tods are not mature to be used for reliability modelling and prediction, and we couldn't
prepare feasible reliability models for the experimental setup in reasonable time with-the low
level reliability tools that deal with Discrete Time Markov Chains (DTME) similar
technique. Second, we began collecting data regarding-supgne software reliability
parameter which we plan to use for constructing reliability models. The use of this data, and
accompanying transformation of the data into input parameter®-1nPrESS reliability

tools cannot be described at this time. However, we are confident such description will be
possible in the following months (from the month M29 onward) after tRenRYESS

| © Q-ImPrESS Consortium | Dissemination level: public | Page37/139 |




/‘} D6.1 Annex Guidelines and ools Manuals
¢/ ImPrESS

: Version: 0.5 Last change: 18.01.2010

reliability tools become mature and validation activiteststccording to the plans of the
DoW.
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4 Specific Guidelines for the Industry domain

[Disclaimer: At the current stage of QnPrESS (M24), it is hard to prescribe specific
guidelines for the industrial automation domain, because theRPESS tools for revse
engineering, modeling, and prediction have only recently been made availabl4M2he

tools are still in a maturation stage and contain many issues. Therefore, the modeling and
prediction for the industrial demonstrator cannot be considered dohidberiving generic
guidelines for the industrial automation domain when usiigWR¥ESS is thus not possible at

this stage. The following should be considered as a preview on how the guidelines could look
like once the tool support has matured.]

This setion describes guidelines for applying thell@PrESS method in the industrial
automation domain. In the following, we discuss different aspects for guiding other
companies from the same domain:

1 The chosen abstraction level for the industrial demonstrator

1 Reverse Engineering Guidelines

1 Performance Prediction Guidelines

1 Reliability Prediction Guidelines

Abstraction Level: For the industrial demonstrator we have chosen a high abstraction of a
distributed control system (DCS). The model is described inldet&7.1, andFigure 2
illustrates a static view of the main component. The included components, such as Data
Access, Alarm & Events, and History are typical components in a DCS. Thus, similar
components should be available fdretsystems of other companies from the industrial
automation domain. We argue that this is a representative model of a DCS, because the
included components are described in industry standards, such as OPC (OLE for Process
Control), cf. OPC DA/A&E/HDA.

Whether the chosen abstraction level is sufficient for meaningful quality attribute predictions
is unclear at this stage. The model will be refined in M&B6 of QImMPrESS if the achieved
predictions accuracy is insufficient. Conclusions about the suitabilithe abstraction level

for performance and reliability predictions can only be drawn once the tool support has
matured.

Reverse Engineering: The reverse engineering process requires source code which is
processable by the SiSSy tool for GAST extractioue to the widespread use of C++ in the
industrial automation domains with many proprietary extensions and code conventions, it can
be difficult to prepare the source code accordingly. In its current condition, the SiSSy tool is
not robust against cemanonstandard C++ features and is being adopted accordingly.
However, it might be necessary to write systgacific code conversion tools to enable the
Q-ImPrESS reverse engineering.

Performance Prediction: The QImMPrESS performance prediction processquires
performance measurements to derive the necessary sgpeécidic resource demand
annotations. While many companies from the industrial automation domain use-stem
performance monitoring tools, their output cannot be used 4mRPESS, whib requires
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componerdevel resource demands. For the ABB system, this means that certain
measurement probes have to be inserted into the source code of the DCS manually at the
component borders. This requires the availability of the source code of teensyghich

might prevent other companies from using the method. THeR)ESS method does not

offer support for the necessary performance measurements. Therefore, measurement tools
have to be created and data analysis has to be done manually when applyieghod.

Reliability Prediction: The QIMPrgSS reliability prediction process requires reliability
annotations for given software components. While sydés reliability or hardware

related availability numbers are available at many industrial atitmmaompanies, the
componemevel reliability numbers are usually not available and have to be extracted
manually. The ABB demonstrator therefore relies on failure reports from the bugtracker
databases of the DCS. This means that other companies ne&d siformation when
applying the @mPrESS method. Other than performance measurements, reliability measures
can hardly be produced based on analyzing the running system. Logs of the bugs reported by
testing teams or the customers have to be available.

L1
<<subsystem>> i g]
Process Control Server IServices éﬁ
<<component>> g]
Service Dispatcher
IDataistory f |A|armManagevéF/ IDataAccess \Dlrecmr?
<<componem>>$:| <<cumponen(>>$:‘ <<componem>>$:| <<componem>>$:|
History Alarm Event Data Directory
Dispatcher Dispatcher Dispatcher Dispatcher
\Evemesmvy% éﬁw.smw |A|armManage%é IDa'aSDurce% \DalaSourcs%
<<composite 3 | <<composite | | 1AamProvider <<composite g |
component>> component>> 5 <<component>> component>>
History Alarm Event [ - Connection Data
Manager Manager Manager Manager
(j\ (j\ (j\ (j\ (j\ (j\ IAIarmPvuwder% (j\ \A\avaruvldev% (j\
e
\Dm/m‘yr
<<component>>$:‘
Directory
Manager
IController
i
Figure 2: Industry Demonstrator Static Architecture
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5 Specific Guidelines for the Enterprise domain

No specific guidelines have been produced so far, as the quality assessment on the enterprise
showcase is still ongoing.
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6 Tools Manuals
This chapter collects the manuals of the tools as depicted in figure 1 at page 8.

| © Q-ImPrESS Consortium

| Dissemination level: public | Page42/139 |




/4:} D6.1 Annex Guidelines and ools Manuals
¢ ./ ImPrESS

: Version: 0.5 Last change: 18.01.2010

6.1 Backbone support manual

6.1.1 Tool Description

The Backbone plutn is a core part of the - @nPrESS IDE. It provides basic infrastruaur
for visualization and manipulation with models and their alternatives.

6.1.2 Purpose of the tool

The purpose of the tool is to provide a simplified layer publishing operations over
Q-ImPrESS projects, repositories, alternatives, and models to otHerPfgSS tools.
Backbone is also responsible for visualization ehPrESS project artefacts.

6.1.3 Tool relationship with the Q-ImPrESS workflow

Due to a general nature of Backbone as a cestogre for the rest of @nPrgeSS tools, it
participates in all parts of-QnPrESS workflow.
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6.1.4 Tool Installation

Backbone is a set of Eclipse ptugs grouped intdQ-ImPrESS Backbone featyrehich is
distributed as a part of -QnPrESS IDE. The update site for the feature can be found at
http://impress.ow?2.org/updateSite/

The installation requires Eclipse version 3.5 SR1 (Galileo) or higher with installed EMF plug
I ns. The recommended version of Eclipse is 0
http://www.eclipse.org/downloads/

6.1.5 Installation prerequisites
There are no special prerequisites for the Backbone.

6.1.6 Detailed installation procedure

Backbone can be installed vial@QPrESS update sitditp://qimpress.ow2.org/updateSixe/
The installation follows Eclipse installation process instruction:

1. Frommenui H e Isgleatitenfil nst al | New Softwareéo
2. To the edit boxi Wo r k wWype the fcation of @mPrESS update site
http://impress.ow?2.org/updateSite/
3. In the list of proposed @MPrESS features select feature calledAmPrESS
Bac kbone (sEekigute8).r e 0
a. Note: If no feature isshomma ke sur e that option AGro
is unchecked.
4. Click on finish and follows installation instruction

=lmlxl

). =

e,

¢ [poooooos| -

I Hide ikems that are already instsllsd
What Is already installed?

s 7
o

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

2) pock | wes = |[ooen ] cancsl |
Figure 3 Installation process of Backbone feature via QmPrESS update site.
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6.1.7 Tool Usage

6.1.8 Tool configuration

Backbone has no special configuration. It is automatically activated via opening a project
with the QImMPrESS nature set.

6.1.9 Tool prerequisites
Backbone has no prerequisites.

6.1.10 Tool activation

The Backbone infrastructure is activated when the user assoQiieBrESS naturevith a
project. To enable @nMPrESS nature with a project, the user has to-agbk on the project
and selects theitem Ad d / Re-mmR e E S franatheumeral {se€igured).

Figure 4 Enabling project Q-ImPrESS nature

If a project has the @mPrESS nature, a small icon@fis shown in the bottoreft corner of

the project icon't‘.:) iftheA Pr oj ect exppered.er vi ewo
To remove the QmPrESS nature, follow the same stepsddirag the nature to a project.

6.1.11 Usage instructions and expected outputs

The view of a project with @mPrESS nature includes two new nodes. The first node called
AkkAl ternativ ¢seeFiguee ) amthins @ repogitory oftatnatives. Alternatives

are organized into a tree. Each alternative is marked with<>and the alternative label
shows its name and internal ID.

One of alternatives in the repository is selected as a default one and it is marked by the icon
@,
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The default alternative has a dedicated node in Bmeject view Under this node, the
contained models are show ) Each model includes model artefacts which can be edited in
the same way as in the EMF tree editor.

{Z Package Explarer ﬁg Hierarchy (L[j Project Explarer #3 =0

= T;‘J dermo
El E = flternatives repository <
é""'eo scenario [942aa60F-42b8-4354-991 2-185FbE3d7 LFF]
Elc% scenario-B [cetocdd9-daio-41e0-871F-587hbeh1 974d]
C% scenario-B1 [c22aadf0-9062-4d09-be2a- 1452 1bO57e29]
Hga scenario [942aa60f-42bE-4384-9912-185Fba3d 7 1FF]
E| D samm_hardware
< Descriptor Repository
[+ [,j samm_gosannokation
E| [,j samm_repositary
E-ﬁ& Repositary examplesysten Repaository
é_‘f Composite Component clientComposite
é_‘f Cormposite Component serverComposite
0 Interface Databaselnterface
0 Interface DatabaseManagerInterface
o Interface DataRetrieverInterface
o Interface DataServiceInterface
E|o Interface Guilnterface
D Cperation whoisOperakion_Guilnkerface
@ Message Type messagelnput
@ Message Type messageCutput
@ Primitive Component databaseManagerPC
@ Primitive Component databasePi
@ Primitive Component dataRetriewverPiC
@ Primitive Component dataServicePiC
@ Prirnitive Component guiComponentPC
@ Primitive Data Type userData
@ Primitive Data Type userlD
[,j samm_seff
[,j samm_servicearchitecturemodel
[,j samm_targetenvironment
[,j sarnm_usagemodel

[_]-"[5 srC

B2 JRE System Library [1avase-1.6]
: test,rmyds]

-

Figure 5 The project view with enabled QImPrESS nature

6.1.12 Creation of a new alternative

TheA New Al t action B tocateckin the peyp menu of alternatives repository node
and of each alternative (segure6).
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r = = Ty
3 Package Explorer ﬁg Hierarchy rLD Project Explorer &3 i
BE |«
= '[?;d demo
EI Tg = Alkernatives repository <
I ..... '3"3'
E‘C%
Elgs s
=0 Delete alternative
- Completly delete alternative
i Delete Mode!
0 Remave fram Cantext CErlH-Al ShifEDawn
-0 gug Impart,..
ﬂ 7 Export,..
=0
- g & | Refresh F5
-2 IRE
=i Yalidate
ER—. = tESl
Team k
Compare With r
Festore from Local Hiskary, .
Make altermative defaulk
Froperties Alk+Enter

Figure 6 New alternative action

When the wuser selects the

act i omgur@/NamavtheAl t er n

user can select a parent alternative. If no parent alternative is selected, a new alternative will
be created as a televel node in the alternative repository. Further, the user has to specify an

alternative name.
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I=TEY

Create new alternative

Select parent For new alternative and its name

ElD'[L‘J demao

E|D ‘fg = Alkernatives repository <
{ @i scenario

; H-[Q & scenario-B

DI;‘J kest-ipfcheck

Parent alternative

Marne | scenariu:u-1|

@:I Finish I Cancel

Figure 7 New alternative wizard

6.1.13 Selecting default alternative

The actionn Ma ke al t er nimghown & tedpeplupamehu for each nedefault
alternative (sed-igure 8). If the user selects the action, the selected alternative becomes
default and théroject viewis updated.
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r’|:E Package Explorer ﬁg Hietarchy (PD Project Explorer &3 = E\
HE|e ¥

= IL‘J demn
El'E: = Alcernatives repositary <

------ @6 scenario [942aab0f-42bE-4354-9912-155Fb63d71FF]

EC% ﬁ e k

=, ':é:. scenar C'J-OD Mew alternative

o

-0 sa 3 Delete alternative
sal

: Completly delete alkernative

-0 sal e o

B0 sa elete Mode |

B sa Remaye from Contexk CErlH-AlE-ShifE Davin
0 sa 2 Impart..,

D sal

B src 7 Export..,

EE' JRE 5% 2 Refresh F5
2] test.m

Yalidate
Team »
Compare \With r

Reskare from Local Hiskory, ..
i Make alternative default ]

Properties alt+Enter

Figure 8 Make alternative default action

6.1.14 Adding new model into alternative

To add a new model into an alternative, the user has to select the default alternative and in the
pop-up menu choose the actiinN e w > QsebaFgure®)o
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5] Package Explorer ﬁ: Hierarchy (l[j Project Explorer 3 =0

= I;‘J demo
E| E = Alkernatives repositary <
é:é scenario [942aasif-42b5-4354-9912-185fb63d7 1FF]
E|c% scenario-B [reficcdads-daio-41e0-a7 1F-587hbch 197 4d]
(o c% scenario-Bl [cZ22aadri0-9062-4d09-beze-14F210957229]
=renarin [34 7 aa60F-42hE-4354-991 -1 85FRE2 A7 1 EE

1=

ey [ Project. ..

2 New alternative
C b7 D7D

E Ecore Diagram

1% Ecore Taols Project
Delete Mode| ¥ ML

Chrl+-AlE+Shift+Dawn

Delete altermative

Completly delete altermative

Remowe fram Context < ML Schema

g Impart...

% Example. ..

&7 Export...

2 | Refresh FS

Walidate

Team L
Compare With 4
Restore from Local History, ..

IMake altermative default

Properties Alk+Enter
@ Primitive Daka Tvpe userData
0 Primitive Data Type userIl

ﬂ samm_seff

- ﬁ samm_servicearchitecturemodel
+ ﬂ samm_kargetenyiranment
ﬂ samm_usagemodel

- sre

E.\ JRE Swstem Library [JawasE-1.6]
,_, test.nydsl

Figure 9 Action for creating new model

The new wizard is shown and allows selection of different models to
select one (sefeigure10).

create. The user has to

| © Q-ImPrESS Consortium | Dissemination level: public

| Page50/ 139 |




¢/ ImPrESS

D6.1 Annex Guidelines and ools Manuals

Version: 0.5

Last change: 18.01.2010

Select a wizard

Create a new Staticstructure model

-\.';‘("'.-

=18l x|

Wizards:

I model

L Behaviour Model

! Constraints Model
@ Datatypes Model

@ Datatypes Model

& Hardware Model

@ gimpressgast Model
@ Cosannokation Model
4! Rrdb Model

@ Repository Model Editar

! Simpleurnl Model

4! SourceCodeDecorator Model
Skaticstructure Maodel

@ Targetenvironment Model

487 ML Model

L&l Usagemods! Model
L Wiew Model

|57 %50 Model
I'_—'I[Er Garaphical Modeling Framework,

[£1 miide Manninn Madal e zkinn

(2)

< Back I Mext = I

Fimish |

Zancel |

Figure 10 Selecting the type of model

After selecting the desired type of the new model, a model name has to be fill&iy(see

12).
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] m] 4
Staticstructure Model

Create a new Skaticstruckure maodel ¢
[Pt

Enter or select the parent Faolder:

| demo/alternatives/942aa60f-42bd-4354-991 2-185F063d7 1 FF

fiy

B2 dema

b= \settings

== alternatives

1= 9423860F-42b8-4384-9912-1B5FbE3dT1FF
-{=- 9h3hea35-295-456F-aF07-691 6982620
= c22aadf0-9062-4d09-be26- 1472106957223
b2 cebredfd9-da3a-41e0-671F-587bheb1974d

I:I-"Ib‘J test-jpfcheck

File name: I application] samm_servicearchiteckuremodel

Advanced == |

< Back I Mext = I Eirish |

Cancel |
Figure 11 Associating a name with the model

Then, a todevel modelling entity has to be selected ($@gure 12). After finishing the
wizard, the new model is created in the selected alternative.
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=Tk
Staticstructure Model

Select a model object to create

Rz

Model Ohject

#ML Encoding

LITF-5 =]

)
l\‘?jl < Back | [dext = | Einish I Cancel

Figure 12 Selecting toplevel modeling entity

6.1.15 Editing model

The editing of a model follows a concept of gated EMF tree editors. In its pap menu,
each model artefact has actions to create child and sibling artefacts, to delete an artefact and

to show the property view (seBigure 13). Each change is directly saved into the
correponding model file.
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Figure 13 Editing model

Properties of a model can be edited viaRheperty view(seeFigure14). Each change is also
directly saved into a corresponding model file.
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Properk Yalue
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1d 1= _an2AdUFWEdBhZLwzlasIln

Interface Type ) Inkerface DakaServicelntetface

Is Required L False

Marne = ServerComposite Provided DataServicelnterface

| |

Figure 14 Property view for model entity

6.1.16 Opening model artefact editors

Each model artefact can be opened via a predefined set of editors. The possible open actions
are shown in the pepp menu of each model entity.
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6.2 Repository Editor User Manual

6.2.1 Purpose of the tool

The tool described in the current document is a graphical editor for components of a Service
Architecture Model (SAM) to be maintained subsequently in a repository. It is intended as a
complement for the textual editorrfeepository components. Users being more familiar with
graphical editing environments will prefer this to the textual editor. Last but not least such an
editor enables users to adapt the graphical representation of their models mostly resulting in a
betteg visualization than what can be obtained from automatic visualization tools using the
repository components.

The tool is completely integrated in an Eclipse development environment and is available in
an initial version covering all the basic and someaaded features already.

6.2.2 Tool relationship with the Q-ImPrEss workflow

The tool described in the current document I
update system model s0O as described in sectioc
can be applied in any place in the tool chain where models of the appropriate type can be
edited.

In the QIMPrESS workflow described in document D6.1, the tool is intended to be used to

edit components required for a Service Architecture Model as shomiglre 15 which has

been copied from D6.1.
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Process: Model Change Scenario (3.3)

o F—

Decide on Madel Granularity
(3.3.2)

Model Non-Functional Requirements
(3.3.1)

E scenarnio

setOfComponents [not all components modelled)

External model

samm::Reposito

~Model System Assembly
(3.34)
imm!
samm::ServiceArchitectureModel I
sam {}
Model System Deployment
(3.3.5)
g
samm::Repository
samm::ServiceArchitectureModel
samm::Deployment
~ Model System Usage
(] (3.3.6)
Il
samm::Repository
samm::ServiceArchitectureModel
samm::Deployment
samm:-Usage
Import model Alei' System Quality Annotations
(3.3.8) (3.37)
1 il
wJ sam
External model
[model invalid
= Validate SAM w or lncomeplets) /
(3.3.9) J
s
sam| [model valid]

Figure 15: Modelling change scenario workflow (copied from D6.1)
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6.2.3 Tool Installation

The tool can be installed from an Eclipse update site using the stdfalgrse mechanisms.
For more information about these mechanisms please refer to the Eclipse documentation

6.2.4 Installation prerequisites

The tool is being installed in its own bundle and does not require any prerequisite installations
apart from what can bdetermined from the above mentioned update site..

6.2.5 Detailed installation procedure

The process of installing Eclipse Bundles using an update site is described in the appropriate
Eclipse documentation. Thus it will not be repeated here.
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6.2.6 Tool configuration
Once installed, the editor doesndét need any
6.2.7 Tool prerequisites

The tool needs a SAMM repository diagram file to work. If such a file already exists, it is
sufficient to DoubleClick on it to open it and start the edi{tine tool).

I n case such a file doesnbdét exi st, it is po
existing SAMM repository. A SAMM repository can be created using a textual editor or by

other tools from the @mPrgSS tool chain.

The following paagraphs will explain how to generate a diagram file from an existing
directory. First it is necessary to select the existing repository in the Eclipse Project Explorer.
Right-Clicking on the entry shows a context menu similar to the one displayegure 16.

® Eclipse File Edit Navigate Search Project Run Visualisations Window Help

;OO Resource — Eclipse Platform
ik B & LS8BT Q- #2510 G-
L[~ Project Expiorer 3 =E=3 [ = |
XL FER SRS !
V== SAMM Example Instance
4! examplesystem.samm_hardware
&) examplesystem.samm_gosannotation
: » PN examplesystem.samm_|
> [ examplesystem.samm_s New >
» & examplesystem.samm_s
B B = Open F3
» d] examplesystem.samm_s o With >
gﬁg examplesystem.samm_t pen it
&) examplesystem.samm_u
= . F = Copy 38C
= Paste 8V
¥k Delete =
5= Outline 83 [E] Task List Move...
An outline is not available. Rename... F2

=g Import...

2 Ex t

(2] port... L

le | £ Properties £3

£ Refresh F5
= samm_repository - SAMM Exampl
Validate
Initialize SAMM Repository diagram file
Run As P jerived
Debug As p 'ditable
Team p ast meodified
> inked
Compare With > o
= | Replace With > =
o® & examplesystem.s WikiText |
i = ; _ - T T
» % eu.qimpress.ide.editors. Properties X | 1 >
» 55 eu.qimpress.ide.editors.t s | T I W 4as _ Urlaub o _ Urlaub B e09:00 Q
d ! ! ! e —— Pl

Figure 16: Creating a SAMM Répository diagram file

Selecting the menu entry highlighted FRigure 16 will result in a dialog opening. Here it is
sufficientto simplyseect AFi ni sho to confirm al/l def aul
with them. The Project Explorer will show a new entry and the editor for the diagram file
automatically opens.
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6.2.8 Tool activation

The tool can be activated opening an appropriate diafilgne.g. by DoubleClicking on it.
Section6.2.7 already described in the prerequisites how a suitable file can be obtained. The
screenshot ifrigure17 shows the diagram for the example SAMM refmrgi

806 Resource - SAMM Example Instance/examplesystem.samm_repository_diagram - Eclipse Platform =
| £4e B & "{: ﬂl s 3=, 0 = L B Srpy L Resource |
| [ Tahoma IE $IB I ‘ Av By .ﬂ.‘."&i.ogv%.‘f " /\’gv:-j.v‘mo% |
- s |
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» ﬂ] examplesystem.samm_servicearchitecturemodel_diagram OperationBehaviourList quiComponentinstance OperationBe #{ ProvidedinterfacePort :
@ i “ompaner
samm_t 2 CompanentTyp. @ MessageType ‘
@ examplesystem.samm_usagemodel OperationBehaviourList ‘
CompanentTypedehaviourList 1» SourceEventPort ‘
M SinkEventPort |
3, CompositeComponent |
(2= outline 52 _[E] Task List B@~ =0 3. PrimitiveComponent )
= X - > (= Inner Elements @
= = = o - | Operation v |
= = <€ =) v E . v
& Tasks | Bl Console | [ Properties 83 =B |
plesy samm_ itory_diagram - SAMM Example Instance [
I - property Value <
esource ‘ Vinfo |
derived false
editable true [
last modified 29. Oktober 2009 16:21:54
linked flse .. .. . ’ " S
<€ 9 T

! g® examplesystem.samm_repository_diagram - SAMM Example Instance

Figure 17: Editor showing the repository example diagram

Vi

6.2.9 Usage instructions and expected outputs

The current section will explain how a user is expected to work with the tool. It is assumed
that this user already knowsvado use a graphical editor, i.e. knows how to select elements
drag and drop elements or icons and the like. It is assumedf-eabpe for the given
document to explain such basic knowledge.

[~ Project Explorer IR = 1:’:3—‘ B Pl

V=% SAMM Example Instance
@ examplesystem.samm_hardware
';2 examplesystem.samm_gqosannotation
b 4 examplesystem.samm_repository
v B] examplesystem.samm_repository_diagram
4 @ examplesystem.samm_seff
[ 4 @ examplesystem.samm_servicearchitecturemodel
B ﬁ] examplesystem.samm_servicearchitecturemodel_diagram
Q;j examplesystem.samm_targetenvironment
';‘ examplesystem.samm_usagemodel

Figure 18 Selecting the repositorydiagram file
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When a diagram file is opened, it shows the typical interface for every editor working in an
Eclipse environment. For the following explanations it is assumed that a user starts editing the
diagram file she has created for the example Serdichitecture Model as described in
section6.2.4

6.2.10 Opening the editor

The user starts an editing session by Douieking on the repository element within the
repository file (entry fAexRgwpl8Besystem Reposi
The editor opens in the usual location in the Eclipse environment as shbigaiial?.

It should be noted that the diagram showig@re 17) has been automatically genated and

has not been changed yet. The automatic placement of graphical elements may be not suited
to allow viewing all elements in their entirety and the connections between them may be not
clearly visible.

The tasks of improving this graphical reprdstéion will be explained in the following
subsections.

J

[{‘_j Project Explorer 3 =
! examplesystem.samm_qosannotatlon
v 'Sg examplesystem.samm_repository
v ﬁ} Repository examplesystem Repository
B %‘j’ Composite Component clientComposite m
4 é_‘} Composite Component serverComposite ’
€ Interface Databaselnterface :
© Interface DatabaseManagerinterface ’
o Interface DataRetrieverinterface ’
B o Interface DataServicelnterface :
’
’
’
’
’
’
“

€@ Interface Guilnterface
» (£) Message Type messagelnput
B 0 Message Type messageOutput
b @ Primitive Component databaseManagerPC
> {] Primitive Component databasePC
> @ Primitive Component dataRetrieverPC
» =] Primitive Component dataServicePC
» =] Primitive Component guiComponentPC
€ Primitive Data Type userData
O Primitive Data Type userlD
v iﬂd examplesystem.samm_repository_diagram

[N m avammnlacwctam Danncitang

Figure 19: Projeét Explorer showing repository elements
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6.2.11 Working with editor tools for repository elements

The editor allows using the same elements as the textual éditdhe repository. The
screenshot irFigure 19 shows the contents of the example repository containing several of
the possible components. The editor allows the user to create the same set of elements simply
by selecting the apppriate tool from the tool palette to the right of the editor window. The
palette and the available tools are showrkigure 20. Comparing the elements shown in
Figure 19 to the tools shown irFigure 20 we see that all of the elements shown in the
example repository are available in the tools palette. The palette contains some additional

tools required to create elements internal to the ones shown in the repository.

.¢ Palette

NCLYEE
© Interface
A Interfacelnheritance
H RequiredinterfacePort
#&{ ProvidedinterfacePort
(23 MessageType
1 SourceEventPort
B SinkEventPort
i3, CompositeComponent

i3, PrimitiveComponent
(= Inner Elements

=| Operation

Operationinput

OperationOutput

€ Parameter

OperationException

. OperationBehavior

<& ComponentTypeBehaviour

& | Subcomponentinstance
(= Data Types

ComplexDataType

InnerElement

PrimitiveDataType

CollectionDataTypelnnertype
CollectionDataType

f

b

Figure 20: Editor tools palette
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In order to create such an element a user has to perform the same action independently from
the tool. At first the appropriate entry in the palette must be selected (from the upper section)
and will be showrhighlighted. Then the mouse cursor must be moved into the editor canvas.
The mouse cursor shape changes according to the tool selected to show the user that an
element of a given type is going to be created. The action needs to be finished by clicking at
an appropriate location in the editor canvas resulting in the creation of a new element and its
placement at that location.

6.2.12 Working with Inner Elements

The second section in the palette contains tools for the creation of inner elements. Such
elements canmdy be created within other elements already placed on the editor canvas.

The use of these tools is in no way different from the tools of the upper section. To use such a
tool, its icon must be selected and will be shown highlighted. Moving the mouse iciieso

the canvas of the editor results in different cursor shapes depending whether the chosen tool
can be applied to the given context or element or not.

As an example | etds assume that we want to
movethermuse cursor over the component AclientC
an Operation for an element of that type, the cursor still shows a crosshair shape. This
changes when we move it over the elmemefnt @ Gu

type Operation to this element (an Interface), so the cursor changes into a hollow arrow with a
plus sign to indicate that the operation can be performed.

The same behavior is implemented for the other inner elements shown in that section of the
palette. Depending on the type of tool selected and type of element the cursor is pointing to,
the cursor shape indicates the applicability of the chosen tool.

6.2.13 Working with Data Types

The tools for the creation of Data Types are shown in the lower sedtibe palette. The

tool behavior is following the same rules as explained for Inner Elements. Here too the shape
shown for the mouse cursor indicates whether the chosen tool is applicable or not. To give an
example, the creation of a PrimitiveDataTypeas$ble if a ProvidedinterfacePort is chosen,

but impossible if a CompositeComponent is the target.

6.2.14 Working with OperationBehavior

One of the tools in the Inner Elements section shows a special behavior and will be explained
in this paragraph. Adding aneshent of type OperationBehavior opens a dialog box requiring
the user to choose whether a SEFF behavior stub or a GAST behavior stub shall be created.
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Figure 21: Create OperationBehavior

Both options will result in a validrgry being created, but will result in different types of
behavioral models to be initialized. After choosing an option, the appropriate editor opens
automatically and allows the user to edit the behavior model according to the type. Those
editors are condered separate tools and their operation is described in a separate manual.

6.2.15

Deleting elements

Deleting elements works as can be expected from such graphical editors. After selecting one

or more elements, the mouse context menu @eibk) opens up showi g

an entry

from Mo dmure2?).( s e e
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Figure 22: Deletion of elements

The delete operation deletes the selected element. It may also delete some of the elements
associated to the element he deleted in case those elements cannot exist apart from the
element to delete.

6.2.16 Moving elements

Elements in the editor can be moved as expected. Simply select them and move them using
the mouse cursor.

6.2.17 Sizing elements

When an element is selected thabvab resizing, appropriate handles are shown. Selecting
one of those handles and dragging it with the mouse will change the size of the element
accordingly. In rare cases resizing is not possible and the element will retain its size even after
an attempt toesize it.

6.2.18 Working with Composite Components

Working with Composite Components is special in that they feature a separate editor of their
own. DoubleClicking on a Composite Component opens a new editor window in the Eclipse
environment displaying the ctants of the Composite Component. The editor can be used
independently from the Registry Editor and is described in a separate manual.
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6.2.19 Caveats

I n its current version, the tool doesndt ex!
the user. So it mape possible to draw models according to the rules set forth in the meta
model (SAMM) which will not have any practical meaning, as they show situations which
cannot be reasonably expected to occur. It may be necessary to enhance the editor after setting
up rules, e.g. governing the possible combinations of elements in the model. We assume that a
future version of the editor may check the model for validity at least when the user saves the
model she created.

A second issue as been found with using theoedih a Mac OS platform. The Ports of
components are not visible at all, although they can be used (selected, connected, etc) when
the mouse cursor is located over them. This issue needs to be inquired to assess if it can be
solved in the scope of-NPress.
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6.2.20 Tool future extensions and planned activities

As already mentioned, it is planned to implement additional validity checks and enhance the
tool with more support to prevent the user from editing models that will be invalid.

It is not yet finally déned which checks will be necessary and how they can be implemented.
The current version will serve as a means to collect user feedback, define the necessary
enhancements and then plan their implementation in future version.
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6.3 Text Editors User Manual

6.3.1 Purpose of the tool
SAMM model text editors are used for manipulation of SAMM models using text editors.

6.3.2 Tool relationship with the Q-ImPrESS workflow

Describe how the tool fits into the-hPrESS workflow. Use a diagram to highlight its
position in the ovell process.

6.3.3 Tool Installation
The tool is a part of @mPrESS project update site.

6.3.4 Installation prerequisites
There are no special prerequisites.

6.3.5 Detailed installation procedure

The tool is a part of @MPrESS project update site and it should be instalia Eclipse
installation manager.

6.3.6 Tool Usage

6.3.7 Tool configuration
There is no special configuration of the tool.

6.3.8 Tool prerequisites
The tool can be used only in projects havidn@PrESS nature.

6.3.9 Tool activation
The tool is available in projects once yhacquire the @QmPrESS nature. Each entity of
SAMM model has actioi Open i n ftindatx popup théntl. df the user select the

action editor for the selected entity is automatically opened.

6.3.10 Usage instructions and expected outputs

The tool is useddr creating and modifying SAMM models using text editors. These two use
cases are described in the next two sections. The last section gives instructions how to edit
particular SAMM model elements.
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Creating new SAMM model

Right-click the project folder irthe Project EXoor er vi ew andA Skilled t
item. Enter the file name where you intend to store new SAMM model. The file name has to
end with the A.edificeo extension. Click the
entered file nam and opens the SAMM model editor (blank window).

Modifying existing SAMM models

In the package explorer rightick the SAMM model you want to modify and select the
AOpen Awixtthecxt editoro item. The eclipsfe open
SAMM model elements of the selected SAMM model.

The following two pictures show the use case. The first picture shows the package explorer
containing the list of models and the second picture shows the editor containing definitions of
SAMM model elemets.
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Figure 23 Project Explorer view with an instance of SAMM metamodel
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Figure 24 Text editor for composite component
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SAMM model elements modification

Each element is defined according to its specifammar. The following list describes
grammars of particular elements and additionally gives some explanatory information about
them. The next figure explains how to understand the grammars.

— nonterminal —— nonterminal

— = TERBMINAL —= TEEMINAL
= I =
S B
—{ 2 () ?
—nhARRETT (B) +
—:rl- L —i—l- (R) *
:L.j:

Figure 25 Grammar rul es visualization

The grammars have several common terminal sysnitD, DOCUMENTATION,
DESCRIPTION which represent a string value.
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