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1.0 General Information

The User’s Manual provides the information necessary for the user to effectively use the SARA Tool

1 GENERAL INFORMATION

This manual helps the user in 2 ways.

e When the user needs to use the tool for conducting risk analysis or producing
architectural metrics of architectural description models and product line architecture

models developed using UML. .

e  When the user wants to deploy the tool in his PC .

To work with the SARA Tool the user needs to have architectural model artifacts developed

using either StartUML or UML-RT model development tools.

1.1 System Overview

The SARA tool provides estimates for maintainability-based risk, reliability-based risk, and
requirements-based risk. The tool also provides several of architectural level metrics related to
size, coupling, and complexity. The tool extends our earlier Architectural-level Risk Assessment
Tool (ARAT) by providing support for more architectural models such as Product line
architectures It also provides different perspective of risk assessment other than reliability-based
risk such as risk based on maintainability or requirements. The tool can be extended to support

performance-based risk, and other forms of risk assessment at the architecture level.

The current version of the tool provides software developers and analysts with the ability to

quantitatively analyze the following architectural risk factors
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1.0 General Information

e Maintainability-based Risk

e Reliability-based Risk

e Requirements-based Risk

e Architectural metrics based on size, coupling, and complexity

1.2 Pre-requisites for the SARA Tool

This tool analyzes UML architectural models described using class diagrams, sequence
diagrams, and state charts. The tool accepts architectural models from two different UML
modeling tools, an open source tool, and a commercial tool. These tools are StarUML or UML-
RT. StarUML is an open source UML model development tool [3] that supports the newly
adopted UML 2 version of UML. UMLRT is a commercial UML modeling tool developed by

IBM Rational that is suitable for developing and simulating UML models for real-time systems

[4].

Models developed using StarUML can be extracted into XMI files which contain the model
information. These xmi files can then be imported into SARA for conducting risk analysis. For
UML-RT, we developed script code using a scripting language supported by UML-RT to extract
the model information and produce a text file contain in the model information. This text file can

then be imported into the tool for conducting risk analysis.

The SARA tool expresses several metrics and risk factors calculated from the imported UML

models in terms of bar charts using a commercial tool called Espress chart Manager. This tool
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1.0 General Information

needs to be installed before using the SARA for risk analysis. The tool can be down loaded and

installed free for 30 days.

The possible inputs for the SARA tool are as follows:

e XMI file generated from StarUML containing architectural information (class diagrams,

sequence diagrams and state chart diagram)

e .txt input file generated from UML-RT script containing architectural information (class

diagrams, sequence diagrams and state chart diagram)

e .txt input file for Initial Change Probabilities (ICP) estimation(optional)

e Start Espress chart Manager before running the SARA Tool. This is the commercial tool

used for visualizing the analysis results using bar charts.

1.3 Repository set up before starting with tool

1. Place the directories “khader” and “input” provided along with the tool in the C:

directory.

For the methodologies used in the implementation of the SARAT please refer to the references

provided in [1].
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2.0 System Summary

2 Overview of the Steps supported by SARA

This section briefly describes and depicts graphically the steps and overall flow of data in the
SARA Tool. We describe briefly the user-oriented steps and the description of the method used

to store and maintain data.

Figure 1 shows a diagram of the steps and the data flow supported in the tool. These steps are

briefly described as follows:

Step 1: The initial step is uploading the input files.

For Maintainability Risk analysis of UML models developed with the StarUML, the

input files needed are as follows:

1. An XMI file exported by StarUML containing the architecture model description

based on sequence diagrams, class diagrams and state charts.

2. A text file .txt file prepared by the user which contains the error or change reports of
the components of the architecture (optional). This file is optional since the tool provides

analysis based the worst case where all components will changes with probability one.

For reliability-based risk analysis and requirements-based risk analysis of UML RT

models, the following input file is needed:

1. A text file produced by UML-RT script that contains the architecture description

based on sequence diagram, class diagrams and state charts. There are two
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2.0 System Summary

different scripts in UML-RT that can be used to produce the text file, one for

reliability-based risk analysis and one for requirements-based risk analysis

Step 2: Preprocessing the data model

In this stage the imported data file is parsed to extract the elements of the architectural

model .

Step 3: The extracted data is used to compute the metrics. So the data is stored into the file

system repository maintained by the tool.

Step 4: Change Propagation Analysis

The Change Propagation Metrics are computed by using the extracted data stored in the

repository.

Step 5: Size of Change Analysis

The Size of Change Metrics are computed by using the extracted data stored in the

repository.

Step 6: Initial Change Probability

The number of components present in the design model are extracted from the previous

step. Here we have three options.

1. parsing the .txt input file for change or error reports and computing the Initial change
probabilities(ICP). Adaptive ICP is computed using change reports and Corrective ICP

using error reports.
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2. setting the ICP by the user by checking one of the following options:

a. worst case scenario i.e. setting to 1.0

b. accepting user direct input

3. Parsing the state chart diagram data from XMI input file and computing Cyclomatic

Complexity. Use this data in place of ICP

Step 7: Maintainability Risk

Finally Maintainability Risk factors are computed using the research methodology
described by Walid Abdelmoez in his Ph.D dissertation [2]. The risk factors are displayed for

each component and are shown in bar chart using the espress chart in tool.

User’s Manual Page 2-3
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Build UML

model of target
software svstem
Using StarUML or UML-RT
extensibility interface to convert visual
model into text or XMI file
SARA Tool Import modal data into SARAT
Preprocess model data
Save data into the database
Change Propagation Analysis
v
Size of Change Analysis
v
Estimation of Initial Change Probability
l Change/ l
Corrective Maintainability Risk Adaptive Maintainability Risk
|
v

Is the architecture
quality of the target

cnfharara?

Identify Critical Components

v

Figure 1 Overall Process flow chart for SARA Tool (Maintainability Risk)
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3 GETTING STARTED

This section provides a general walkthrough of the system from initiation through exit.

MyFramel .java is the main class of the SARA Tool. After executing the main program the user
will get the display of GUI as shown in figure. This is the user interface with which user is going
to interact with the Tool. This section is to give the complete description of the Menus presented

and their purpose. Before going to the next section let us have a look at the frames displayed in

the GUL
¥ Software Architecture Risk Assessment(SARA) Tool |:HE||E|
File Risk ProductLinefirch Architecture-L ics  Wind Help

= & E] P[] @] e curentroder: [ciriskmriskTooL kiaDER

] Model : o' & [ 5 Resutt :
DMDdBl 1] 1 2 E 4 ] B 7 g ] 10 11 12 13

@_

=

i [»

o7 X Chart

Sun Jan 28 00:51:16 EST 2007

West Virginia University

SOFTWARE ARCHITECTURE RISK ASSESSMENT RESEARCH TEAM
Dr.Hany Ammar, Dr.Walid Abdelmoez, Khader Shaik, Amir Jalali

Figure 2
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The complete Frame is divided into 4 parts.

Model Frame

Result Frame

e [LogFrame

Chart Frame.

Model Frame: This frame provides information about the type of model he is working on,
hierarchy of the files uploaded. It provides information for target software systems management,
for instance, user can analyze many different software systems simultaneously. This is especially
useful when the user wants to compare multiple solutions of UML models for the same target

system.

Result Frame: To display the output/result of the different modules in tabular format. The size
of the table is limited here to 14*14. This is one of the limitation of the tool. If the number of

components in the system design exceeded this then the tool give error.

Log Frame: The left lower frame is a log window; it records every user action applied to the
SARA Tool system. In case some accidental actions happen, the user can follow the log to

reverse the user action, and erase the error made by the accident.

Chart Frame: To display the results in the chart format . It supports both 3-D and 2-D charts. It

allows user to analyze the results by focusing into different styles provided by Espress chart API.
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3.1 System Menu

This section describes in general terms the system menu first encountered by the use

The system has the following menu sections:

File Menu

1. New Model: This creates a separate work space area for a new model to be imported and

analyzed.

2. Open Model : Opens an existing model, uses an existing work space area.

3. Import Architecture Description File: This module is to import the input files into the

system. It has 3 sections mentioned as below:

a. XMI file for StarUML: Importing .XMI file for Maintainability-Based Risk

estimation produced using StarUML

b. .txt file for UMLRT-CP: Importing .txt file for Maintainability-Based Risk

estimation using UMLRT

c. .txt file for UMLRT-EP: Importing .txt file for Reliability-Based Risk estimation

using UMLRT

4. Delete: for deleting particular model

5. Save: for saving the model

6. SaveAs: for saving the saved the model with different name
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7. Exit: To exit the tool

Risk Menu

1. Maintainability Risk:

a. Analysis using StarUML:

i.  Change Propagation: for computing the Change Propagation Metrics

ii.  Size of Change: for computing Size of change metrics

iii. ~ Compute Maintainability Risk: for computing Maintainability Risk

factors

1. Corrective maintainability Risk: Compute Maintainability Risk

factors based on bugs

2. Adaptive maintainability Risk : Compute Maintainability Risk

factors based on changes

b. Analysis using UMLRT

i.  Change Propagation: for computing the Change Propagation Metrics

ii.  Size of Change: for computing Size of change metrics

iii. ~ Compute Maintainability Risk: for computing Maintainability Risk

factors
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1. Corrective maintainability Risk: Compute Maintainability Risk

factors based on bugs

2. Adaptive maintainability Risk : Compute Maintainability Risk

factors based on changes

c. Import file for initial change probabilities (ICP):

i.  Import file: for importing .txt file which contains error and change
reports. This has to be done after computing CP and SC and before

estimating the Maintainability-based risk.

ii.  Choose options: This is a frame for setting Initial Change Probabilities if

data is not available to the user. It giving two options to the user.

1. choosing the worst case scenario ,i.e setting all the probabilities to

1.0

2. providing separate frame for entering user defined probabilities

component wise.

d. Compute Initial Change Probability(ICP):

i.  Corrective ICP : Computing corrective ICP w.r.t bugs report imported

from c.i section

ii.  Adaptive ICP : Computing corrective ICP w.r.t changes report imported

from c.i section
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e. Cyclomatic Complexity(StarUML): This estimates the cyclomatic complexity for
the given model. This is the alternative for ICP for estimating Maintainability-
based risk. This metric is computed using state chart diagrams for the classes in

the in the architecture description file.

ii.  Reliability Risk

a. Analysis using UMLRT

i.  Error Propagation: for calculating the error propagation metrics. It
displays the result in separate frame . it is integrated from different

application.

ii.  setComponentSeverity: setting the component severity levels for the

given model.

iii.  Compute Reliability risk: for computing the reliability-based risk factor

for each component.

iii.  Requirement Risk:

a. Analysis using UMLRT

i.  Select Severity : takes the input file(test6.txt), process it and presents the

scenario level complexities and their optional severities.

ProductLineArch. Menu
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i.  Create PLA Instances: Here the user needs to import the XMI PLA description file, then

he creates the user requested number of instances and store in the repository.

ii. ~ Compute CP, SC <& Maintainability Risk Factors: computes the CP, SC and

Maintainability risk factor for each Product Line instance.

iii.  Display Results : for displaying the final results in both table and Chart Formats.

Help

i.  Index: provides the help window for the user

ii.  About : Just know about the SARA Tool

3.2 Exit System

This is used by the user to exit from the system.

An example of the navigation through each function with a case study is shown in next chapter:
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4 NAVIGATION

This section describes and depicts the navigation paths to functions noted using screen snapshots . The
navigation snapshots provided in this section leads the user to use the each function in correct sequence.
We assume that user has learned about the tool from chapter 3.

¥ Software Architecture Risk Assessment(SARA) Tool ‘_HEHE‘
File Risk ProductlineArch Architecture-LevelMetrics Window Help

| Dk" = H & “ [ H | 3 “ 123 || ®| The current folder: ‘ClRisRTIR\BKTOOL—KHADER

[ todel : o'y
[0 Model 14

»

o’ B[] chant

Sun Jan 28 00:51:16 EST 2007

West Virginia University

SOFTWARE ARCHITECTURE RISK ASSESSMENT RESEARCH TEAM
Dr.Hany Ammar, Dn.Walid Abdelmoez, Khader Shail, Amir Jalali

Figure 3

4.1 Maintainability-Based Risk Module

Analysis Using StarUML: The CM1 Case Study

The following snapshots show the step-by-step navigation of the module:
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" Software Architecture Risk Assessment(SARA) Tool

File

Risk ProductiLinefirch Architecture LevelMetrics Window Help

New Model
Open Model

Delete
Save
Save as
Exit

Import Arch.Desc File » | -

I"I"El The current folder: |C\RiskT\RISKTOOL-KHADER |

© o' @ [E | O] Resutt | i

14

B

IL[r

Start System.

[Thu Feb 01 16:30:10 EST 2007

o' & B chart

West Virginia University

SOFTWARE ARCHITECTURE RISK ASSESSMENT RESEARCH TEAM
Dr.Hany Ammar, Dr.Walid Abdelmoez, Khader Shaik, Amir Jalali

Figure 4 Create New Model

¥ Software Architecture Risk Assessment{SARA) Tool

New Model
Open Model

File Risk ProductLineArch Architecture-LevelMetrics Window Help

II"El The current folder: |C\Risk‘|‘\R\SKTOOLrKHADER |

Import Arch.Desc File »
Delete
Save

Save as
Exit

5 Log

XMl file for StarUML
Azt file for UMLRT-CP
Axtfile for UMLRT-EP

THI

g & B[ chart

Start System.
[Thu Feb 01 16:30:10 EST 2007

West Virginia University

SOFTWARE ARCHITECTURE RISK ASSESSMENT RESEARCH TEAM
Dr.Hany Ammar, Dr.Walid Abdelmoez, Khader Shaik, Amir Jalali

Figure 5 Import XMI file for Maintainability Risk
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" Software Architecture Risk Assessment(SARA) Tool

File Risk ProductLineirch Architecture-LevelMetrics Window  Help

| [Blaa &P [pr ] @] mecurentrouer: [crrisknriskTooLkHaDER

E Model - o“ = B4 ] Resutt

[ finalcM-1FF 1 xmi

o' & B[ 5 chart

<l versio 0" encoding = "UTF-8"?=
<3l version = *1.1" xmins UML="href/jorg. omglUMLIT 3" timestamp ="Thu Jul 27 1:48:15 2008"=
<Ml header-
<Ml documnentation=
M1 owners <HMl awners
<Ml contact>=HMl contacts
<)l exporter=GtarUML xKM-Addin=0c| exporter>
<HMl.exp 1045001 e
<Wl.notice= <0< l.notice=
<poil.dacumentation>
<Ml metamodel xminame ="UML xmiversion = "1 3=
<0l header=
<l cantent-
<UML:Model xmiid="UMLPraject ">
<UL Namespace.ownedElement

[Start System.
Thu Feb 01 16:30:10 EST 2007
Import Filefinal CM-1FF1.xml

[Thu Feb 01 16:39:2& EST 2007

Figure 6 After importing file

¥ Software Architecture Risk Assessment(SARA) Tool

File H.ISK‘P[DHI.ICTL"’IBA[EH Architecture-LevelMetrics Window Help
. [ Maintainability Risk » Analysis using StarUmL ¥ Chanhge Propagation
© | ReliabilityRisk | Analysis using UMLRT ¥ Size of Change
ﬁ Requirements Risk ¥ Import file for ICP *| Compute Maintainability Risk » | j ] B j
ﬁ Performance Risk  ¥| Compute Initial Change Probability » | ] 3 4 5 5 7 g g 10 1 17 13 14
¢ e o i C i ) Proer pecw piour fsse MsG. 'Dow ['SET. DRt 863 'scur PEIT fTIS' 'EDACY
[y ot TWACTTLD (025 (025 00 |00 (o0 o0 (00 |10 (o0 |00 00 00 |00
[ coma s focr [ogee. 10 00 |00 |00 0.0 |00 |00 [0333.000 |00 00 |00 |00
Fcom' [086. 00 1.0 [0166.[00 |00 (o083 fo0  [025 |00 |o1es. [0.083. 0083, |0.083
[ finalch-1 FF i

Start System.
[Thu Feb 01 16:30:10 EST 2007

Import Filefinal CM-1FF1.xml

[Thu Feb 01 16:38:28 EST 2007

Plotting Change Propagation Probabilities for STAR
UhL.

Plofting Change Propagation Probahilities for STAR
UhL.
Plofting Change Propagation Probahilities for STAR
L.

je Propagation Probabiliti

A3

£

Tl E=E Ge+v
FET el =5,

Figure 7 Compute Change Propagations Metrics
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@ THE TOTAL TIME TAKEHN TO CALCULATE CP IS: 711 milliSeconds

0K

¥ Software Architecture Risk Assessment{SARR) Tool
File Risk ProductlLineArch Architecture-LevelMetrics Window Help

e [ & E D] @ mecurentrotder: |criskmRIskTonLkHADER |

e e
] chart o' A

Change Propagation Probabilities

FFFIFRN v @ﬁﬂﬂ
IR =11\

Figure 8
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" Software Architecture Risk Assessment(SARA) Tool
File Risk ProductLinefirch Architecture LevelMetrics Window Help

Bt & B P[] @ thecurentroer: [cirismriskmooLkmoer |
[ model e s

‘o' © Result -- Size of Change--StarUML =" ‘e |
9 [ madel i} 1 2 3 4 5 ] 7 ] a
paer P Foor Toor Toor Fsar s oo TeeT Tora s Fecur TET e FEoAT |4l

TMAL |1.0 0.333..|0.077.. 0.0 0.0 0.0 0.0 0.0 0.266.. |0.0 0.0 0.0 0.0 0.0
"oor joast. 10 0.0 0.0 0.0 0.0 0.0 0.0 0.066... |0.0 0.0 0.0 0.0 0.0
"CCM |08, 0.0 1.0 0.166... 0.0 0.0 0.166... |0.0 0.2 0.0 025 |05 025 |05
rlcur oo 0.0 021410 0571 |0.0 0.0 0.0 013300 0.0 on 0.0 0.0
"S&l'" oo 0.0 0.0 0166 |1.0 0.0 0.0 0.0 on 0.0 0.0 on 0.0 0.0
"M3G.. 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 on 0.0 0.0 on 0.0 0.0
0.0

INJLEE
[ confio bt
[y finalch-1FF 1 smil

Start System

[Thu Feb 01 16:30:10 EST 2007
Import File final Chi-1FF 1 xml

[Thu Feb 01 16:39:28 EST 2007

Plotting Change Propagation Probabilities for STAR
ML

Plotting Change Propapation Probabilities for STAR
LniL

Plotting Change Propagation Probabilities for STAR
ML
IPlotting size of Size of Change for STARUML...

L2

Er i &

o ———»
A-——r |
o - — \
Ad-—r ¥

e of Change Probabilities

4l

<

—
—
g

5__..|||III||||||||

o
a—

*

Figure 9 Size of change metrics calculation

"¢ Software Architecture Risk Assessment(SARA) Tool

File |Risk | ProductLineArch  Architecture LevelMetrics  Window Help
: [ Maintainability Risk » Analysis using StarUML » ‘ e N IBEE] ‘
Reliability Risk }| Anatysis using UMLRT

—

E Requirements Risk »| Import file for ICP } Importfile

(g 0 Performance Risk | Compute Intial Change Probabilfty »| Choose Option{User defined ICP matrix) [ 7 i g ITBRE 17 | 13

¢ CIcm Cyclomatic Ci y  [[DCF_[comM' TicUr ['88I'  ['MSG..[DCx' ]'SET.. 'DPA' |'1553' ['SCUI" ['BIT" |'TIS"  |['EDAC' [~

DIDQM THALT T T 0.333..|0.071.. /0.0 on oo 0.0 0.0 0266 |0.0 0.0 0.0 0.0 00 =
Dwnﬂg.bd "D 0181 1.0 0.0 0.0 00 oo 0.0 0.0 0.066. |0.0 0.0 0.0 0.0 00

Dﬂna\cM%FF'\ sl COM 0181, 0.0 1.0 0.166.. 0.0 oo 0.166... |0.0 0.2 0.0 025 |05 025 |05

Start Systern.

Thu Feb 01 16:30:10 EST 2007

Irnport File:finalCh-1FF 1 xml

Thu Feb 01 16:38:28 EST 2007

Plotting Change Propapation Probabilities for STAR
UL,

Plotting Change Propanation Probahilities for STAR
UL,
Flotting Change Propagation Probabilities for STAR

ML
Plotting size of Size of Change for STARUML.

e of Change Probabilities :

hd
&

al-——
a-— |\
a-— \
A—— )

—

&l

b_...nllll""””

+

—— e
i
——
Il

LR

Figure 10 Import file for ICP:
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¥ Open

3

Look In: ‘lj SARA Tool Inputs

o0 | oO—
"| n-n-lﬂ

[ Help

[ SARA-Destop-backup

[y capsulesCM1.txt

D Cl'ul1_ecrs_sanﬂizedjrucessedF.txd
[ EPinput.tst

D finalCM-1ConsideredFF1.uml

[ finalCM-1FF1.xml

D gameoflifeF1.xml
D Instance.=ml
D PaceMakerNew.xml

File Hame:

|Ch.|11_en:rs_sanitized_pmcessedF.bd |

Files of Type: |.o.|| Files

|v|

Open H Cancel ‘

Figure 11

Y Software Architecture Risk Assessment(SARA) Tool

File | Risk | ProductLinefrch  Architecture-LevelMetrics Window Help
Maintainability Risk # Analysis using StarlJML » CARISKTIRISKTOOL- KHADER ‘
Reliahility Risk ¥ Anabysis using UMLRT
E Requirements Risk »| Import file for ICP * lorective InitialChangeProbabilities
o1 Performance Risk  +| Compute Initial Change Probability »| Corrective ICP 4 5
¢ 3 ch-1 Cyclomatic Complexity{StarUML) Adaptive ICP
[ I bt bt [N
D config b ccm 0.137..
[} finalCht-1FF 1 xml dil  |0.098..
. dox 0.
D CM1_ecrs_sanitized_processedF bd dpa 0039,
edac-.. |0.058..
icui 0.019..
SCL 0.095..
550 0.156..
tis 0.039..
trnali [0.235..
1553 [0.039..

Flotting Change Propagation Probahilities for STAR
LInL...
Flotting Change Propagation Probahilities for STAR
LIML...
Flotting Change Propagation Probahilities for STAR
LInL...
Flotting size of Size of Change for STARLUML...
Impoart File:CM1_ecrs_sanitized_processedF bt

hu Feb 01 17:44:12 EST 2007

0.18

Corrective ICP

o

Esp
I

. .
--}w_hlm
L1

"

i 0§ & ¢ @ ¢
E

ssi—]
tmali-

Figure 12 Compute Corrective ICP
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7.0 Reporting

" Software Architecture Risk Assessment(SARA) Tool

File Risk ProductlineArch Architecture-LevelMetrics Window Help

L & B[] E mecurentroer: [cirismrisiTooLHADER |

Blmoel 222 o @ & = R e i e i 2 (|
¢ ] Model 0 1 2 3 4 4 i 7 i} a 10 1 12 13 14
¢ CIeh1 Cornp...|Adapti al
[ oy 8t it |0.03Z.. B
[ confia bt cem (0322,
[ fnalCM-1FF 1l per {0129,
dex 0.0

[ omi_eers_sanitized_|

Start Systern.
[Thu Feh 01 16:30:1 0 EST 2007

Import FiledfinalCM-1FF1 xml

[Thu Feh 01 16:39:28 EST 2007

Plofting Change Propagation Probabilities for STAR
LML

Plotting Change Propagation Probahilities for STAR
LML

Plofting Change Propagation Probabilities for STAR
LML

Plofting size of Size of Change for STARUML.

Import File:CM1_ecrs_sanitized_processedfF.bd
[ThuFeh 01 17:44:12 EST 2007

Figure 13 Compute Adaptive ICP

Y Software Architecture Risk Assessment(SARA) Tool

Risk | ProductLinefArch _ Archil e-L ics Help
intait RisK » using StarUmML »| Change Propagation i ‘
Reliahility Risk | Analysis using UMLRT »| Size of Change |
Reguirements Risk »| Import file for ICP »| Compute Maintainability Risk b| Corrective intail ility Risk : = = EI
Performance Risk  *| Compute Initial Change Pr iliy > | = = 4 5 | T intai Risk 1o EEl EES EES ER
¢ C/CMA © ic © ML | -
D log bt TRACT OOsY
D corma.be == 164
[y final&r-1 FFA 2amil ICC?J"I" 1.3;:
[y CM1_ecrs_sanitized_pro T AT

1 chart

F Lo = = X
nL..

Start Systern
hu Feb 01 16:30:10 EST 2007
Import File:finalCh-1FF 1 3aml
Flotting Change Propagation Probabilities for STAR

hu Feb 01 16:39:28 EST 2007

Plotting Change Prapagation Probabilities for STAR
LihaL

Flotting Change Propagation Probabilities for STAR
LR

Plotting size of Size of Change for STARLIML.

Import File:CM1_ecrs_sanitized_processedF bd
hu Feh 01 17:44:12 EST 2007

Corrective Maintability Risk

e Systems Rights Resexve
5 £ a

MALT
D]
CCM
ICU:
EH

M3SGREC
o ;
:

lETp
=
DPA:
13534
C

Figure 14 Compute Corrective Maintainability Risk
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7.0 Reporting

Software Architecture Risk Assessmeni(SARA) Tool (=133
File Risk ProductLinefArch Archri e-L ics Help

@* = | & P | b | @& | The currentrolder: [cimiskTRISKTOOL-KHADER

Figure 15

Software Architecture Risk Assessment(SARA) Tool
File Risk ProductLineArch Architecture-LevelMetrics Window Help

E@%" & || M || 13 || M || @j The current folder: |C:IRISKTIRISKTOOL-KHADER |

] model o' & D4 [ ] Result - Adaptive Maintability Risk - StarUML
0 1 2 3 1 5
Comp... Adapti... -
TWALI' 0110, =
"DCP (0373,
"COM 0181
"ICUr |0016...
"SSP |0.004..
"MEG... 0.0
"D 0012

[ config b
[y finalCu-1FF 1
™) o1 _ecrs_sanitized_proce

Plotting Change Propagation Probahilities for STAR
LIML...
Plotting Change Propagation Probahilities for STAR
LIl
Flotting Change Propagation Probahilities for STAR
LInL...
Flotting size of Size of Change for STARURL...
Impart File:Ch1_ecrs_sanitized_processedF bt

hu Feb 01 17:44:12 EST 2007

Figure 16 Compute Adaptive Maintainability Risk
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Analysis Using UMLRT: CM1 case study

¢ Software Architecture Risk Assessment(SARA) Tool

Help

New Model
Open Model
Import Arch.Desc File » XMl file for StarUML

The current folder: |COARiIskTIRISKTOOL-KHADER ‘

] Result -- Adaptive Maintability Risk--StarUmML

Delete txt file for UMLRT-CP 0 1 2 E] 4 5
Save =t file for UMLRT-EP Comp...|Adapti
Save as “ThALM (0110,
Exit pelsly 0.373..
“CCht (0181
N “ICuUM (0016
D Ch1_ecrs_sanitized_pro b germ 0004,
¢ 3 Ch-1UMLRT e
Citog e 0012
[ contia.oe 0.080...
n.ovrz2
"1563" |0.054
“SCLM [0.094. .
“EIT 0145,
"TIS" o010
"EDAC" |0.007

Loy :
Start System....
hu Feb 01 1620010 EST 2007
Import FilefinalChl-1FF 1 xml
hu Feb 01 16:39:28 EST 2007
Flotting Change Propagation Probahilities for STAR
LIhL
FPlotting Change Propagation Probahbilities for STAR
LIhL
Flotting Change Propagation Probahilities for STAR
LINL
Flotting size of Size of Change for STARUML.

EEEELELELELLEL
g
a
"

Adaptive Maintability Risk
)
i

0.1
irmport File:CM1_ecrs_sanitized_processedF e J_ ) BIT
huFeb 01 17:44:12 EST 2007 Esp hart eval =mbr.$“ﬂﬂ¥= teans Inc e o
5 ® T T T T T T T T EDAC
Creats new modelCh-1 UMLRT 5 85 2 B % Scorbonet aZ & [
Fri Feh 02 01:48:07 EST 2007 § = B B = H ongl e fr =2 § ® ¢ Z
2 ]

MG

Figure 17 Import file

¥ Software Architecture Risk Assessment{SARA) Tool
File Risk ProductLineArch Archil e-Li ics Help

Cf=m| & [ =] p | pp @] the currentroider: [carisknrISKTOOL-KHADER |

e . = = RESUIL .. CANGE ProPagation—UNILRT 2 el |
¢ [ Model 2 3 4 8 B il 8 a 10 11 12 13 14
¢ 3 Cha-1 OPA [Legul} SCUL [THWALL |DCH 551 [eel] BIT EDAC  [TIS MILST. -
[y 10gbt 0.333.. |00 0.0 0.666... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 =
Dcnnﬁgix‘l 1 025 0.25 0166|0166 |00 0ns3. |00 0.0 0.0 0.0
0.333.. 1 0.0 0.0 0.0 0.333.. |0.333.. 0.0 0.0 0.0 0.0
0166 |00 1 0.0 0333 |00 0166 . |00 0.0 0.0 0.333

[y finalGhi-1FF 1 sml
D M1 _ecrs_sa
¢ I CM-1UMLRT
D loo.bd
D config.td
[y CapsulesGhit

o
Flotting size of Size of Change for STARUML...
Import File:CM1_ecrs_sanitized_processedF bd
hu Fek 01 17:44:12 EST 2007

Create new modelCh-1UMLRET

FriFeb 02 01:48:07 EST 2007

Import File:CapsulesCh1 bt

FriFeh 02 01:48:28 EST 2007

Flotting Change Propagation Probahilities for UM

]
-
-
-
=
|
r
r
-
-
=
-

e Propagation Probabiliti
a
i

ion c Quadb Inc. Al Rights Reserved.
LRT. . opy by
Flotting Change Propagation Frobahilities for LU
LRT = e

Import File:CapsulesCM1

Fri Febh 02 01:52:02 EST 2007

Flotting Change Propagation Probahilities for LM
LRT...

=l B[~ GO & W

a—ik
A
S P

u——
A—ik
—ir

Figure 18 Compute Change Propagation
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7.0 Reporting

¥ Software Architecture Risk Assessment(SARA) Tool
File Risk ProductLineArch Archit e-L ics Help

(= &= [ o] @] thecurrentfolder: [cirisknrIsKTOOL-KHADER

] Result - Change Pr ion- UMLRT :: 3 B 3

i} 1 2 3 4 5 5 7 8 9 10 11 12 13 14
ocl DFA [I=]} SCUl ThALL Do EE] [St=] EIT EDAC TIS MILETD ..
1 0.333333 0.BEBEGEEY (0.0
0.083333..[1 0.166666... |0.166666...
0.0 0.333333 0.0
0.0 0.166666.. 0.333333...
0.5 0.0
0.25 1
0.0 0.0
0.166666.. 0.083333...

0.083333..
0333333
0.1 66666,
025
0.25

0.1 GEGEG...
0.0
0.0
0.0
0.5

0.083333...
1
0.0
0.0
0.0

0.083333...
0.0
1
0.0
0.0

0.083333..
0.0
0.0
1
0.5

=)
— - pecr
‘E ™ DPA
1 o ICuT
E o scur
=] - TMALI
= o Do
S 05 o 55T
ﬂ - cocm
o BIT
E evaluation copy by Quadbase Systems Inc. All Rights Resexved. = EDAC
- oTIS
=2 0 - 53
o =57
&l wl &l = -
e M=t~
T T A ElB= ...nllllll"" | =) - \)
EOEE TR e =

¥ Software Architecture Risk Assessment{SARA) Tool
File Risk ProductLineArch Archit e-L ics Help

: [ = & =] » | pr| @] rhecurrentroder: [cariskRIsKToOL-KHADER |
1 model

Result -- Size of Change --UMLRT

% [ Madel 0 1 z 3 4 5 5 7 e 9 10 T 12 13 14
& =3 oM-1 DCl [DPA iICUl |SCUI [TMaLl [DCx |sS1I lccwm |BIT  EDAC [TIS MILET -
O 1o bt ool 1 0111 |no X3} 033300 0o [iXs] 0o [iXs] 0o [iXs] =
O confiobe OPA_ |05 1 0.5 0375 [0.333.. 0.4 0.0 0411... 0.0 0.0 0.0 0.0
Bl e Icul |00 0.222.. |1 0.0 0.0 0.0 1.0 0.222...|0.0 0.0 0.0 0.0
sCUl|na 0411 |no 1 i3 04 nn 0411 |na [iX) nn 10
D) cm1_scrs_sanitized_pro bl an [0 n237_ (00 [i5] 1 [i5] 0o 0111 oo [ili] 0o [ili]
7 == CM-1UMLRT ook |00 [o1i1..|o0 |oas (oo |1 0o oAl oo oo |oo oo
0 1ot R 0.0 0.166.. [0.0 0.0 0.0 1 0.0 0.0 0.0 0.0 0.0
[ config.bd coM |00 0.222..|0.333.. [0.25  [0.333.. [0.2 0.0 1 1.0 1.0 0.5 0.0

D CapsulesCh1 bd

[T
OO S e 0T S EE O T
Import File:CM1_ecrs_sanitized_processedF bd
huFeb 01 17:44:12 EST 2007

Create new modelChi-1 UMLRT

Fri Feb 02 01:42:07 EST 2007

Import File:CapsulesChll td

Fri Feb 02 01:48:28 EST 2007

Flotting Change Propagation Probahilities for U
LRT...

Flotting Change Propagation Probahbilities for Uk
LRT.

Import File:CapsulesChll td

Fri Feb 02 01:52:02 EST 2007

Flotting Change Propagation Probahbilities for Uk
LRT...

Plotting =ize of change Probahilities for UMLRET.

copy by Quadh Inc. All Rights Reserved

-
1
]
-
]
=
I 551
-
2]
-
-
-

e of Change Probahilities

M

>

N

A==
A—t=
A=k
—
/A
<=
v
't
=
Oy
Il

Figure 19 Size of Change:
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7.0 Reporting

Setting the value of Initial Change Probability

Y User Defined Initial Change Probability Matrix Frame

@ Option1 (Worst Case Setting all the Probabilities to 1.0)
i Option2{For Entering the Custom Probabilites)

OK

¥ Software Architecture Risk Assessment{SARA) Tool
File Risk ProductLinefirch Archil e-Li ics Help

E =] s [ =T [ Pr @] the currentroter: [carisknriskrooL kisDER

.................................... =" & [ ||| E] Result - Corrective Mai ility Risk--UmiRT o @

[} 1 2 3 4 = [ 7 a a 10 11 12 13 14
Comp..|Corre
bit 0.013
com 0.214..
dci 0183
dex 0.040

i (B

[Ty fimaicm-1 FF1 smil

CM1_scrs_sanitized_pra et
dpa 0.066
7= %"’1 CLITER edac-... [0.082
Iog b

icui 0.061..
scui nz2zz2
=i 0183
tis n.os52
tmali 0276
0.051..

[ confio bt
[ capsulesCml bt

Fliog = |
R o
Irmport File:Cl1_ecrs_sanitized_processedr b

hu Feb 01 17:44:12 EST 2007

£ chart

=

Create new modelCh-1 UMLRET 8 as

Fri Feh 02 01:48:07 EST 2007 -

Import File:Capsules Ch1 bt o =
FriFek 02 01:48:28 EST 2007 o =
Flotting Change Propagation Probabilities for Un B oo =l
LRT. = o
Flotting Change Propagation Probabilities for Uik Hon =
LRT... 2 ]
Irnport File:CapsulesChl et — = 0.0 :
Fri Feh 02 01:52:02 EST 2007 E -l “le"‘”'“ mg{,g,, ,,,.,E_ =
Flotting Change Propagation Probabilities for Uik 2 o T T T

LRT. < E i =

Flotting size of change Probabilities for UMLRT...

Figure 20 Compute Maintainability Risk
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4.2 Reliability Risk Module

Analysis using UMLRT:

Y Software Architecture Risk Assessment(SARA) Tool

File | Risk ProductLinefirch Ar e-Li

ics

New Model
Open Model

[ [

The current folder:

Help

CARIskTIRISKTOOL-KHADER

| Lo i

|
Import Arch.Desc File | XMl file for StarUmML Result - Corrective Maintability RISK--UmiIRT o’ o E‘
Delete -tx=t file for UMLRT-CP [i] 1 2 3 4 5 [ T g 9 10 11 12 13 14
Save st file for UMLRT-EP Comp..|Corre |~
Save as hit 0.013... =
- cem 0214
dci 0.183..
- dox 0.040
D Ch1_ecrs_sanitized_pro dpa 0.066..
¢ 1 CM-1UMLRT S Erel nEE
[ log bt icui 0081
[ confio.bt scul 0.222
[ capsulescmi bt ssi 0183
¢ C1RelRisk tis 0.052
[y oo b trmali 0276
[ confia.bt 1553 [0.051

T T ET O T T EoT
Create new modelCh-1 UMLRT

Fri Feb 02 01:48:07 EST 2007

Import File:CapsulesCh1 bd

Fri Fekh 02 01:45:28 EST 2007

Flotting Chanoe Propagation Probabilities for Lk
LRT.

Flotting Change Propagation Probahilities far LIk
LRT...

Irmport File:CapsulesChll bd

Fri Feb 02 01:52:02 EST 2007

Flotting Change Propagation Probabilities for Uk |_
LRT...

Flotting size of change Probabilities for UMLRT...
Create new modelRelRisk
Fri Feb 02 01:56:58 EST 2007

Corrective Maintability Risk

an

dei

dx

™ Software Architecture Risk Assessment{SARA) Tool

Figure 21 Import IEP file

Reqguirements Risk
Performance Risk

D config.bd
[Ty finalGh-1FF 1 sml

set Component Severity

Risk | ProductLineArch Archi e-L ics Help
[ =T eotators [caniaimouciT 0oL KHADER |
Analysis using UMLRT » Error Pri i

-UmIRT

D M1 _ecrs_sanitized_pro
¢ Cd Cht-1UMLRT
D loo bt
D config.bd
D CapsulesCh1 bt
¢ CJ RelRisk
D loo bt
D config.bd
D EFinput .t

& s 4 5 6 H 8 9 10 11 12 13 14
Reed.. [CoilD... [Com Atrial entic
Reed. . |1 1.0 1.0 o o
CoilD... |0 1 0.5 o o
com [u} 0.166... |1 0.454.. |0.454..
Atrial [u} o 0 1 0181
it ventic. |0 o o 0.080.. |1

iR s n e iyt e )
Import File:CapsulesCM1 bt
Fri Feb D2 01:48:28 EST 2007
Flotting Change Propagation Probahilities for UM
LRT...

Flotting Change Propagation Probahbilities for LM
LT,

Import File:CapsulesCh1 . bd

Fri Feh 02 01:52:02 EST 2007

Flotting Change Propagation Probahilities for UM
LT,

Plotting size of change Prohahilities for UMLRT.
Create new modellRelRisk
Fri Feh 02 01:56:59 EST 2007
Import File:ERinput.td

FriFeh 02 01:47:22 EST 2007

I

g o ReedSwitch

g : CoilDriver

g (el = ;:nl].lﬂni.!.lumm

E ion copy by Quadh Inc. All Rights R a

H o0

5 Ieasa st
e =l GO &P
i i) L L‘ﬂ\#b _‘..ulllllllllllllu = :J—g '\) :

Figure 22 Error Propagation:
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7.0 Reporting

Set Component Severity: Minor = 0.25, Major = 0.5, Critical = 0.75, and catastrophic = 0.99

¥ User Defined Component Severity Setting Matrix Frame
Component Severity Matrix Setting

Please Fill the Following Options considering: Minor: 0.25 Major: 0.5 Critical:0.73 Catastrophic: 0.99
Components
[o.25 |
ReedSwitch
0.5 |
CoilDriver
[o.25 |
CommunicationGnome
|o.s I
AtrialModel
[o.7 5] |

" Software Architecture Risk Assessment{SARA) Tool

File Risk ProductLineArch Archil e-L ics Help

Cl=m ] & E | v @] the currentroiger: [carisknriskTooL-KHADER

£ Model :o” =" B il B Result - Reliability Risk--UmmlR T s e’ & B

¢ [ model [u] 1 2 3 4 il [} 7 8 a
& =3 cm1 Cormp...|Relibi
[ log bt Reed.. |0.75
O config.bd CoilD... |0.75

[ finalch-1FF 1 xml Com. |N518
D CM1_ecrs ‘o Atrial... [0.590..
—errs_sanizedp Wentic. 0.818...

? I Ch-1UMLRT

D

[ 100 bt
[ config bt
[ capsulascm b
¢ O RelRIsk
[ 100 b
[y eonfig b
[ EPinput bt

T

e T =T —

FriFeb 02 01:48:28 EST 2007

Flotting Chanoe Propagation Probabilities for LW
LRT...

Flotting Change Propagation Probabilities for U
LRT.

Import File:CapsulesChl .kt

Fri Febh 02 01:52:02 EST 2007

Flotting Change Propagation Probahilities for LIk
LRET...

Plotting size of change Probhabilities for UMLRT.
Create new modelRelRisk

FriFeh 02 01:56:59 EST 2007

Import File:ERPinput.td

FriFeb 02 01:57:22 EST 2007

e

e

0z

Reliability Risk

hart evaluation| copy by e Systems Inc. i L

tued Switch.
CoilDriver—
i
&
milMode]~
alrhodsl:

Figure 23 Compute Reliability Risk:
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7.0 Reporting

4.3 Requirement Risk Module

Analysis using UMLRT:

¥ Software Architecture Risk Assessment(SARA) Tool

File Risk ProductLinefArch Archit e-L ics Help

| B =3 & =] » | b @ | thecurrentfolder: [cirisknrisKTooL kHaADER

] Result -- Reg.Risk-Comp.C

0 1 z
Sceanrio |Failure M... |Complexity |Severity

TransferS._ [4_initScui  [0.0513481 |Minar
S_initTrmali (00643351 |[Minar
B_initlcui 0.0773221 |Minar
7_mode 0.0303091 |Minar
|9 waitFor..|0.116883  |Minor
L [10_getEw... |0.12987 hinor
11 _ewvents |0.142857  |Minor
12_nullEv. 0155844 |Minar
13_setMu. |0.168831 hlinor
Wait 0.010101 hlinor
S_initleui 010101 hlinor
f_read 0121212  |mMinor
7_readD 0141414  |Minor
B_cocmic 0161616  |Minor
11 _icuis 0.222222  |Minar
s |12 werite 0.242424  |Minor
ce | 3_initleui 0.181818 |Minor
s |9_IcuiHB... |0.363636  |Minor
B_witite 0.454545  |Minor

Figure 24 Select severity (after importing test6.txt file)

4.4 PLA Module:

Create Instance:

User need to enter the number of instances to be created after importing the PLA XMI file as
shown in the snapshot below

™ Enter number of Instances

Enter the number of Instances to be created 3|

Compute metrics and maintainability risk factors:

Computation is done at back end and the time taken for each instance is provided as shown in the
snapshot below
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7.0 Reporting

TIME taken for Instance

@ THE TOTAL TIME TAKEN TO CALCULATE CP,5C and
Maintainahility Risk Factors is: 7211 milliSeconds

Display Results: For 5 Instances

¢ Software Architecture Risk Assessment(SARA) Tool
File Risk ProductLineArch Archi e-L ics Help

[ B=a & =] » ] @‘ The current folder: | CRISKTIRISKTOOL-KHADER

@4

] moder ] Result -- PLA Risk Factors--StarUML
¢ [ Model i} 1 2 3 4
¢ 3 cm Instan...|Instan...|Instan... Instan...|Instan B
[ tog.bet “Micro..[5.352.. [5.352... [5.352... |5.352... [5.352... =
Oy config.bd 1727, [1.727.. [1.727.. [1.727..[1.727...
) finalCM-1FF1 sml (L1 (Hy] (Y 0.0 0.0
) 4.666.. |4.666... |4.666.. |4.666.. |4.666
[y cm1_eers_sanitized_pro oo o o o Big
¢ 1 CM-1UMLRT A1 66 oo . Bt
[ 1egee [iXi] oo [iXi] oo [iXi]
3 sonfig bt X 0.0 0.0 0.0 0.0
[y CapsulesCui bt i) 0.0 0.0 0.0 0.0
7 1 RelRisk 1481 1481 |11 1.181...[1.181
[NREER=: 0.0 0.0 0.0 0.0 0.0
[y config bt 0.0 0.0 0.0 0.0 0.0
[ ERinputbt 0.0 0.0 0.0 0.0 0.0
Oy instance.xmi 1.646.. [1.646... 1.6 1.646... |1.646
0 0 0

IO T AT T T IO A A T T T

LRT...

Irmport File:Gapsuleschil bt

Fri Feb 02 01:52:02 EST 2007

Flotting Change Propagation Probabilities for Lk
LRT

Flotting size of change Probabilities for UMLRT.
Create new model:RelRisk

Fri Feb 02 01:56:59 EST 2007

Import File:EPinput bt

Fri Feb 02 01:57:22 EST 2007

Fopulating Table

Flotting Risk Factars of each Instance Camponen
wise for PLA.

Maintainability Risk Fac

—_—

wlalalal S — —
AREEC [EE==-1EN & @ & W

" Software Architecture Risk Assessment(SARA) Tool
File Risk ProductiLineArch Architecture-LevelMetrics Window Help

|G =& [E] P[] @] mecurentroer: [cirisknRiskTaoLKHADER |

E Chart o o ]

Maintainability Risk Factor

Quadhase Systems Inc. All Rights Reserved.

jji~ﬂfl>_......llllllllllllﬂ3555 N G @ &V

3 —— L

Ho=
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7.0 Reporting

4.5 Architecture-level metrics Menu

After importing XMI file

Size Metrics: Method Count

F Software Architecture Risk Assessment(SARA) Tool
File Risk ProductLinearch Archn e-Ls ics Help

[ == & (= [ B [ PP [ @] vnecurent romer: [comsrnriscroorcmanper I

1 moder = = B "t = =" Bd
L9 nnalch-1FF 1 sl
[y St _ecrs_: _pr B
v O Cr-TUMLRT
[y 1oa bt
[y config bt
[ CapsulescmM1 b
v O ReiRisk
[ 100 .ba
i config.bea
[ EFinput bt
3 instance xmi
¢ [ Archmetrics
[ 100 ba
[y config.bt
[y finalGM-1FF 1 xmi
[« [ I [1»

Fopulating Table

NethodCount.

-
=
=
=
=
=
-
-
i
-
=
|
-
-

Irmport Filefinal Chi-1 FF1 sami
FriFeb 02 0211226 EST 2007

Flotting MethodCount-It is the Mo.methods prese
Nt in each componentclass

o

DAL

4
1
.'_
a
'3
%
wif
0 mc-.
g
I8
1
st 2

Coupling metrics: CBO

¢ Software Architecture Risk Assessment{SARA) Tool
File Risk ProductLineArch Archi e-L ics Help

= & D [ oh [ @] The currentrolder: [cimiskmrIskToOL-KHADER

Result -- Coupling Between Ohjects

I GEo S 1 — i 7 3 3 7
D M1 _ecrs_sanitized_processedF .4 Camp.. [CEO -
¢ LI CM-TUMLRT "TMAL |3 =
[ 1oo bt "ocr |2
D config td "CCM” 8
D CapsulesChll bt !E‘?BLIJI 13
! EHS‘E';; "MSG... [0
"DCx |3
[ config "SET. 12
D EFinput.td “OPA |6
[ Instancexml 553" |2
¢ [ Archietrics "SCuUr |3
[ 1og bt BT 1
D config bt "TIS" 1
[ finalCM-1FF 1.2l "EDACT 1
Il

" .
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