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1 Overview

Purpose

This document provides the operational manual for Alborz 1.0 on all supported
operating systems.

How to Use This Document

The information in this user guide, as outlined in the Table of Contents, is divided into
sections corresponding to the organization of functions within Alborz 1.0.

When using Alborz 1.0, 3 major phases need to be completed in order:

1. The first phase is called ‘System Data Generation’. In this phase, the user
defines a pre-processed system (target system) including: system name,
location of the target system, level of analysis (i.e., file-level or function-level),
mapping the information obtained from the target system to the format used
by Alborz, and data mining algorithm. All these information can be set by
using the System Data Generation Wizard.

2. The second phase is called ‘Query Template Generation’. Based on the pre-
processed target system generated in the first phase, the user defines a
query template that will be used and customized during the analysis phase. In
the query template, the user defines the query name, number and detail
information about all components that will in the AQL query. The query
template is defined using the Query Template Generation Wizard.

3. The last phase is called ‘System Analysis’. Based on the template information
which is defined in Query Template Wizard, we can analyze the system by
defining Analysis Type and Algorithm, setting algorithm parameters and
adjusting the order and content of components. All these can be completed
through the System Analyzing Wizard.

Additional information concerning common tasks, how certain parts of the application
work, and resources and tools is provided in the appendices.

Assumpftions
In addition to the instructions outlined in this manual, it is assumed that anyone
installing Alborz should have working knowledge of and/or experience with:

* Using Eclipse as development tool

* Installing and using Eclipse plug-ins

* Knowledge about Reverse Engineering and Data Mining
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2 System Data Generation Wizard

The main frame of Alborz 1.0 is shown in Figure 2.1 below:

aster/ALBORZ core/ AlborzPlugin.jeva - Eclipse SDK =llE]=s
Project ALBORZ Run Help
B ) (@) e
o 47 Recovery Solution| 60" Output | & View AQL th =0

Welcome to ALBORZ [

The interactive reverse engineering toolkit

Some descriptions..

« click here to configure the svst

Figure 2.1. Main Frame of Alborz 1.0

To generate a new Pre-processed system, the user should run the System Data

Generation Wizard first by clicking the icon # in the System Navigator view, or by
clicking the link: click here to generate system data in the Info view of Alborz. After the
wizard is startup, the first step is to select the Fact Extractor and define the name for the
new pre-processed system.

2.1 Select Fact Extractor

= System Data Generation Wizard = =]
Step 1 of b- Select Extractor

Select a Fact Extractor from the menu:

Refine Data Extractor bt |

Define a name for the system under analysis

(Hint: This name will be shown in the System Mavigator View for future references to this session.
.‘.'e sugges tthatthe name s hc:ultl include followi ving informaticn:
stermn name”, "level of analysis” and "data mining minimum suppert”.

Fcl Example: " Cllr -file-min3" ]

,-:,, Tm| < Bach v| Einish ﬁ|
Figure 2.2. Step 1, Select Fact Extractor
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In this wizard, the user can select Cancel button at anytime to cancel the wizard. After
the Cancel button is selected, a dialog box will be shown as follow:

< Confirmation

9' Do you want to cancle this wizard and terminate the Data Generation process?

(e [  No

Figure 2.3. Dialog box when canceling the wizard

In this dialog box, user can click the Yes button to exit the wizard, or click the No button
to close the dialog box and continue working on the wizard.

In the Fact Extractor selection dropdown list two extractors can be selected. For Alborz
1.0, currently only the Refine Data Extractor is completed. If user selects the GXL
Extractor and clicks the Next button, then an error message: 'The Fact Extractor is not
available yet.’ will be shown on the top of the wizard.

= System Data Generation Wizard = @
Step 1 of b- Select Extractor
@ The Fact Extractor is not available yet, 0‘&]

Select a Fact Extractor from the menu:

| GXL Extractor(Mot available yet) - |

Define a name for the system under analysis.

(Hint: This name will be shown in the System Mavigator View for future references to this session,
We suggest that the name should include following information:
"system name", "level of analysis” and "data mining minimum support”.
For Example: "Clips-file-min3" }

@ Help < Bac FEinish Cancel
Figure 2.4. GXL Fact Extractor is not available yet.

In step 1 of the System Data Generation Wizard, both the Fact Extractor and the system
name must be given before proceeding to the next step. If the user leave the text box for
system name empty, and click the Next button, then the error message: "The system
name can not be empty.” will be shown on the top of the wizard.

If the system name already exists in the pre-processed systems list, then the error
message: “The system name [new system name] already exists!” will be shown on the
top of the wizard when user attempts to go to next step by clicking the Next button.

If both the Fact Extractor and the System Name are defined correctly, then after user
clicks the Next button the wizard will reach to step 2: System Data Generation from
Present System Data.
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= System Data Generation Wizard = [ =[]
Step 1 of b- Select Extractor

010
& The system name can not be empty! g:-l
Select a Fact Extractor from the menu:
Refine Data Extractor -

Define a name for the system under analysis.

{Hint: This name will be shown in the System Mavigator View for future references to this session,
3 ggest that the name should include following information:
system name”, “level of analysis” and "data mining minimum support”.
For Example: "Clips-file-min3" )

@ [ mep | [ cancel
Figure 2.5. Select Fact Extractor: Empty Name
=~ System Data Generation Wizard = |[E ][]
Step 1 of 6- Select Extractor
@ The system name "Clip-fun-mind" iz already exist! 0&
Select a Fact Extractor from the menu:
Refine Data Extractor -|

Define a name for the system under analysis.
Clip-fun-mind

(Hint: This name will be shown in the System Mavigator View for future references to this session,
We suggest that the name should include following information:

system name”, "level of analysis” and "data mining minimum support”,

For Example: "Clips-file-min3” )

® [ Hep |

| Cancel

Figure 2.6. Select Fact Extractor: Duplicated Name

2.2 Specify System Data Location

The following snapshot gives the appearance of the “Step2: System Data Generation
from Present System Data” of the System Data Generation Wizard.
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= System Data Generation Wizard

Step 2 of b- System Data Generation from Present System Data

Path to systemn to be analyzed (e.g., "/TOOLS/ALBORZ/STATIC SystemData/clips

et
h

Path: |

) | Help < Back ” Mext =

Cancel |

Figure 2.7. Select location

In this step, the user is required to provide the location of the present system data which
will be analyzed in the future. User can directly input the location string to the text box, or

use the browse button to select the position.

When user click the Next button, error messages will be shown on the top the wizard if

the user leaves the text box empty, or the locatio

n that user provided doesn't exist, or the

location doesn’t contain correct system data files which are required by Alborz to analyze.

= System Data Generation Wizard
Step 2 of 6- System Data Generation from Present System Data

E The path does not contain correct system data, please check!

Path te system to be analyzed (e.g., "/TOOLS/ALBORZ/STATIC/ SystemData/clips"):

Path: DM\ALBORZ DEVVALBORZ_DATANSTATIC! SystemData

@ | Help | | < Back If Mext= |

= =]

010
<l

‘ Cancel

Figure 2.8. Select location with wrong path value

When the location is defined correctly, after user clicks the Next button, the wizard will
reach to step 3: Mapping between Types of graph nodes.
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2.3 Define Mapping between Nodes

The following snapshot gives the appearance of the “step 3: Mapping between Types of
graph nodes” of the System Data Generation Wizard.

= System Data Generation Wizard =Y !@
Step 3 of 6- Mapping between Types of graph nodes
Select mapping nede types from drop-dewn list and add them to the takle 01&-]
SimbAatriz Mame: SimMatrixFF
Mede Granularity: i Functicn hd |
Set mapping of nodes Alborz Type |_L_
| Mode typesin Alborz  Mode types in data source Input Type  |L >
| add |
Comments:
- For Alborz Types:
[L]File
[F] Function
[T Type
[V] Variakle
@ i Help i i < Back il Dext = i s i Cancel |

Figure 2.9. Mapping Nodes between Alborz and target system.

In this page, user needs to set the level of analyses (Node Granularity) and define the
mapping relation between node-types used in Alborz (Alborz Type) and node-types in the
target system (Input Type).

For the Node Granularity, the user can select Function or File level from the dropdown
list. The Similarity Matrix name is generated by Alborz automatically and can not be
changed. If the Node Granularity is Function, the Similarity Matrix name will be set to
‘SimMatrixFF’, otherwise the Similarity Matrix name will be “SimMatrixLL” representing
File Granularity level.

In Alborz 1.0, there are 4 types of entities: L (File), F (Function), T (Type with user defined
structure) and V (Global variable). The items in the dropdown list for the types of target
system data (Input Type) maybe different from those of Alborz because of different fact
extractor tools used for them.

After one mapping relation is chosen, user can click the Add button to add this mapping
relation to the mapping table. More than one mapping relations can be added to the
mapping table but duplicated type is not permitted. To delete one mapping relation from
the mapping table, user can select that row from the mapping table, and then click the
Delete button. In this page, at least one mapping relation should be defined in the
mapping table.
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= System Data Generation Wizard || == |
Step 3 of 6- Mapping between Types of graph nodes
Select mapping node types from drop-down list and add them to the table a_w_l
Simbdatrix Mame: SimMatrixFF
MNede Granularity: iFunctlcn V|
Set mapping of nodes Alborz Type |T v|
| Node typesin Alborz  Mode types in data source Input Type |T v|
T T
F F
Comments:
- For Alborz Types:
[L] File
[F] Function
[T] Type
[V] Variable
@ | Help | | < Back ” Mext = | Finish | Cancel |

Figure 2.10. Mapping nodes with different types; Add and Delete

If the Node Granularity is set to “File”, L (File) and F (File) must exist for Node Type in
Alborz in the mapping table. Otherwise an error message will be shown on the top of the
wizard when user clicks the Next button of this page. At File level, Alborz generates
components consisting of Files that communicate (import and export) using Functions.

= System Data Generation Wizard = (& =3
Step 3 of b- Mapping between Types of graph nodes
@ The Alborz nodes types must include 'F'(Function) and 'L'{File) 0]&.-—
if the Mode Granularity is ‘File', -
Simbatrix Marme: SimMatrixl L
Mede Granularity: iFiIe v|
Set mapping of nodes Alborz T}-‘pE|L v|
| MNede types in Alborz Node types in data source Input Type |L v|
T T [ Add |
E F o
Comments:
- For Alborz Types:
[L] File
[F] Function
[Tl Type
[V] Variable
@ | Help | | < Back ” Mext » | Finish | Cancel

Figure: 2.11. Mapping Nodes; wrong mapping value

On the other hand, if the Node Granularity is “Function”, then L (File) can not appear as
Node Type for “Alborz” in the mapping table. This is because File level is higher than the
Function level and conflicts with the Node Granularity that user defined.
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= System Data Generation Wizard = |[E ][]
Step 3 of 6- Mapping between Types of graph nodes
@ The Alborz nodes types should not include 'L (File) 0‘:|0‘__“
if the Node Granularity is 'Function'. =
Simbatrix Mame: SimMatrixFF
Mede Granularity: iFuncticn v|
Set mapping of nodes Alborz Type | s v|
| Neode types in Alberz  Node types in data source Input Type |L |
F F |.-1\clcli
L L -
Comments:
- For Alborz Types:
[L] File
[F] Functicn
[T] Type
[V] Variable
@ i Help i i < Back ii DMext = i 1 i Cancel i

Figure 2.12. Mapping Nodes; wrong mapping value

After the node mapping relations are defined correctly and the Next button is selected,
the System Data Generation Wizard will reach to Step 4: Mapping between Types of
graph edges.

2.4 Define Mapping between Edges

In this page, user needs to set the mapping relation of edges between Alborz (Alborz
Type) and the target system data (/nput Type).

In this page, the Node Granularity (Analyze level) is read-only and the value is defined in
the previous page.

For the edge types of Alborz, we can select from five values: Use-V (User Variable), Use-
F (Use Function), Use-T (Use Type), Use-R (Use Resource) and Contain-R (Contain
Resource). For the Input Type, the edges in the dropdown list maybe different from the
edges in Alborz since the system which will be analyzed may have different definitions for
the edge-types. Contain-R and Use-R are only available for File level analysis. Contain-R
means a file contains some resource such as (Variable, Type and Function). Use-R
means that Variable (global), Type (structure) or Function of other files have been used
by this file.

After one mapping relation is chosen, user can click the Add button to add this mapping
relation to the mapping table. More than one mapping relations can be added to the
mapping table but duplicated type is not permitted. To delete one mapping relation from
the mapping table, user can select that row from the mapping table, and then click the
Delete button. In this page, at least one mapping relation should be defined in the
mapping table.
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= System Data Generation Wizard = |[E ][]
Step 4 of 6- Mapping between Types of graph edges
Select mapping edge types from drop-down list and add them to the table Ol_.wu-i
SimPatrix Mame: SimMatrixFF
Node Granularity: | Functic
Set mapping of edges Alborz Type | Use-F v|
| Edgetypes in Alborz  Edge types in data source Input Type | Use-F v|
Use-F Use-F [ 2dd |
Usze-T Use-T
Comments:
- For Alborz Types:
[Uze-V] Use Variable
[Usze-F] Use Function
[Use-T] Use Type
[Usze-R] Use Resource
[Contain-R] Contain Rescurce
@ i Help i | < Back || Mext = ' nish Cancel

Figure 2.13. Mapping edges

In the mapping table of this page, the values of edge types in Alborz should match with
the Nodes types in Alborz in the previous page. For example, if user has defined F, Vor T
for Node types of Alborz in the previous page, then the mapping relation table must
contain Use-F, Use-T or Use-V in the Edge types of Alborz. If this condition is not
satisfied, then an error message will be shown on the top of the wizard when user clicks
the Next button.

= System Data Generation Wizard = |[=(E] |@
Step 4 of 6- Mapping between Types of graph edges
@ Alborz edge types mustinclude 'Use-T'(Use Type) a‘__w..-
since T'(Type] iz already included in Alborz node types, -
SimPatrix Mame: SimMatrixFF
Mode Granularity: | Funct
Set mapping of edges Alborz Type |U5&-F v|
| Edge typesin Alborz  Edge types in data source Input Type |Use-F v|
Use-F Use-F | Add |
Comments:
- For Alborz Types:
[Use-V] Use Variable
[Use-F] Use Functicn
[Use-T] Use Type
[Use-R] Use Resource
[Contain-R] Contain Resource
@ i Help i | < Back “ Dlext = i nish | Cancel

Figure 2.14. Mapping Edges: Wrong mapping value

After the mapping relations are defined correctly, the user can click Next button to reach
to the next page of System Data Generation Wizard: Step 5: Select Data Mining
Algorithm.



Alborz 1.0 User Guide 13/37

2.5 Select Data Mining Algorithimn

In the Select Data Mining Algorithm page, user needs to select the Data Ming algorithm.
In Alborz 1.0, only one algorithm called Apriori is provided.

= System Data Generation Wizard ET = .!

Step b of 6- Select Data Mining Algorithm

Data mining Algorithm:

I?-—“pliori Pw

@ i Help i i < Back il Next » i i Cancel i

Figure 2.15. Select Data Ming Algorithm

After the data mining algorithm is select from the dropdown list, click the Next button to
go to the next step: Step 6: Data Mining Parameters.

2.6 Set Data Mining Algorithm parameters

In the Data mining parameters page, the user needs to set parameter-values for Apriori
algorithm. Apriori algorithm uses min-support and itemset size to control the number of
relations and running time to generate the similarity matrix. A high Min-support value
reduces the number of relations, and a low Max ltemset value stops data mining
algorithm before completion. An exception is that if Max ltemset is set to 0, then the
algorithm will not be constrained by the size of itemset and the Apriori algorithm will be
completed.

After one pair of parameters is input, user can click the Add button to add this pair to the
parameters table. More than one pair of parameters can be added to the parameter table.
To delete one pair of parameters from the parameter table, the user can select that row
from the table, and then click the Delete button. In this page, at least one pair of
parameters should be defined in the parameter table.

In the parameter table, each pair of parameters (each row) is called one Pass. For each
pass, the Apriori algorithm will run once based on the parameter-values of this pass. So if
there are more than one Passes in the parameter table, the Apriori algorithm will run
multiple times automatically, and each time the algorithm will use one pair of parameters’
values from the parameter table orderly. This is intended to generate more association
relations, as follows. For example, the first pair of parameters has high min-support then
many association relations are cancelled, however the Apriori algorithm will complete in a
reasonable time. The second (or third) pair then generates many association relations
(having low min-support) but the algorithm terminates before completion to prevent
extensive time requirements.
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= System Data Generation Wizard = |[E [
Step b of 6- Data mining parameters
Apricri algorithm uses min-support and itemset size to contrel the number of relations and OE—
running time to generate simMatrix. =
Min-suppert and maximum itemn set:
T Min-support: 4
Pass  Min-support  Max Size
1 1 0 Max Itemset: 0
Q:no limit
| Add |
'_’ | Help | | < Back | et | Einizh | | Cancel

Figure 2.16. Setting parameters for data mining algorithm.

After the parameters of data mining algorithm are set, then user can click Finish button
to start the data mining process.

2.7 Perform Data Mining

= System Data Generation Wizard = [fE][E

Step 6 of 6- Data mining parameters

Apricri algorithm uses min-support and itemset size to control the number of relations and 3
running time te generate simMatrix. :

Pass  Min-support  Max Size

Generating system data

@ He ac lext Finich Cancel

Figure: 2.17 Perform Data Mining

After the Finish button is clicked, the Data Mining process will be started. The data
mining algorithm may take a long time depends on the size of system and the values of

parameters.

After the data mining process is finished, a message box will be shown.
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« Congratulations! -

0 System data(Entity Domains and Similarity Matrix) generated successfully.

systemn 'Clip-fun-mind' appears in the Systerm Mavigation View.
- System data statistics available under the name of the sys
- You can continue the session by selecting 'System Analysis Wizard'

Figure 2.18. Wizard finished

After the user click the OK button, the message box the System Data Generation Wizard
will be closed, and a user defined pre-processed system will be generated successfully.
The generated pre-processed system will be shown in the System Navigator view of
Alborz 1.0. User can click the system name to extract the tree and get more information
about the system.

[E=8 EaE =

= Alborz - ster. ALBORZ/sre/ca/l /ALBORZ/¢
File Edit Source Refactor Navigate Search Project ALBORZ Ru
witd ® B F-0-Q%c- S S - 5 [@ Alborz | 8 Java
# ¢° ® T O[O Info £ Recovery Solution| & Output| &1 View AQL B =o

To add a new system. click the icon ¥ on the tool bar of System Navigator view. The new system will be listed under the

= Pre-processecd systems

To gencrate a new Analysis Result for current system, click the icon @ on the tool bar of System Navigator view

You can remove selected system or any Analysis Result by clicking onthe % icon on the tocl bar of System Navigator view.

Figure 2.19. Overview of new system

To get the system information, user can click the i System Info item which is under the
[System Name] ->System Data. After the item is clicked, the information of the system
will be shown in the Info View of Alborz 1.0.

By clicking each item in the Info view, the detailed information will be extracted or
collapsed.
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= Alborz - ca.memaster, ALBORZ /srcfca/memaster/ALBORZ/corefAlborzPlugin.java - Eclipse SDK [ =] =)
File Edit Source Refactor Mavigste Search Project ALBORZ Run Window Help

. B BE- $-0 Q- B Se  EEEEm
v Bl %5 a e
i System Navigater = O Info . # Recovery Solutien| " Output | 6 View AQL & =0
B ¢
[% Pre-processed Systems System Information for ’Clip—fun—min4’
£ Clip-fun-mind

4
J]

M) System Data e 94 Files
i SystemInfo e 736 Functions

« 54 Types

e 161 Vars

£ Summary | Utility]

# Command = B |[&® working Progress “._fi] Source Code =g
|| [11:04:55] Exporting xml data... a

[13:38:29] Opening system ‘Clip-fun-mind"...
[13:38:29] Loadling Nodes .

[13:38:29] Loading Edges ..

[13:38:29] 995 entities and 4535 edges loaded.
[13:33:29] addEdgeCalledCount=4535
[13:38:29] Extracting implict information...

o]

s

Figure: 2.20 System Information

To view the static and result information of the data mining algorithm, user can click the
item = Statistics which is under the [System Name] ->System Data.

= Alborz - camcmaster. ALBORZ/src/ca/mcmaster/ALBORZ/core/AlborzPlugin.java - Eclipse SDK e =S
File Edit Source Refactor Navigate Search Project ALBORZ Run Window Help
milhs 8 BHN-i%-0-A-iBL ISP B-B-wE-D- 5 [ Abo )& ove
# System Navigator 8 ¢° % = O|(@ Info & Recovery Solution | 6" Output| & View AQL =0
4 |3 Pre-processed Systems o
Extraction
Extractor Refine Data Extractor
Parameter(s) DALBORZ_DEV'ALBORZ_DATAISTATIC'SystemDatalclips
Time Elapsed 0.329 second(s)
Dara-Mining
Algorithm Apriori
Parameter(s) Pass 1:(Min=4,Max=0);
Time Elapsed 23.757 second(s)
Similarity Matrix Name SimMatrixFF Size 951(rows)*951(columns)
Number of Domains 762 Average size 103
< i v

3 Command = 5| §# working Progress “_[£] Source Code =8

[11:04:55] Exporting xml data =
[1338:29] Opening system ' Clip-fun-mind.,
[1338:29] Loading Nodes ..

[13:38:20] Loading Edges

[13:38:29] 995 entities and 4535 edges loaded. =
[1338:29] addEdgeCalledCount=4535 E|
[1338:29] Extracting implict information...

[13:38:29] numR=051

=

Figure 2.21. Static information of the target system

To delete a pre-processed system from Alborz 1.0, user can select the system name from

the System Navigator view, and then click the delete button # which locates on the top
of the view. The following dialog box will be shown:

= Warning =3

Do you want to delete the selected item?

‘ 0K | [ Cancel I

Figure 2.22. Dialog box for deleting a system

If the OK button is clicked, the selected system will be deleted from Alborz 1.0.
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2.8 System Information Utility

For each generated pre-processed system, user can use the Utility tool to make some
queries on the system’s extracted information. To use this tool, select the system from the
System Navigator Tree, then click the Ultility tab from the Info view of Alborz 1.0.

o=

alysis Type: Similarity Matrix Name:

RESULT SUMMARY

DETAILED INFORMATION:

No. EntityID  EntitylName  Type Comments

Figure 2.23. Utility Tool for extracting information from the system

The top part of the utility shows the basic information of the selected system including
System Name, Analysis Type and Similarity Matrix Name.

The following part is the query criteria. In this part, user can select the query type and
input the query constrains.

The first query type is called “Get Domain by Entity ID”. User can get the domain
information based on a given Entity ID. After inputting the Entity ID click the Start
Search button, the summary information of the domain will be shown in the “Result
Summary”, and the detail information of this domain will be shown in the table of
“Detailed Information” part.

(E=8 EEl )

Gy 5 (@ Alborz ) &' Java
few AQL =0

Analysis Type: FUNCTION  Similarity Matrix Name: SimMatriEF

D of Entity 2:

Figure 2.24. Utility; getting domain of an entity by entity ID
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The second query type is called “Check Similarity of 2 Entities”. User can get the
similarity value of 2 entities from the similarity matrix. After click the Start Search button,
the similarity value will be shown in the Result Summary part.

= Alborz - ster ALBORZ src/s /AL A java - Eclipse SDK = e
File Ecit Source Refactor Nevigate Search Project ALBORZ Run Window Help
mi ® O HOY BrO0-QT IS e A& AR = =0 [ [@ Alborz ) &' Jave

i System Navigator 8 o % = O|[@nfo & Recovery Solution| 64" Output| &7 View AQL =0

[8 Pre-processed Systemns

£ Clip-fun-mind
B System Data

 Information

m Neme: Clip-fun-mind Anelysis Type: FUNCTION  Similarity Matrix Name: SimMatrinF

Query Ciiteria

Get Domein by entity D:  Entity ID:

® Check Similarity of 2 entities: ID of Entity1: F16 ID of Entity 2. FI7

all connected entities:  Entity D

=
Result:

Similarity Value = 0.15334615384515385

DETAILED INFORMATION;

No. EntityD  Entity Neme Type Comments

ing similarity matic SimMiatriFF.
ing similarity matrix. SimatrcFF.
imilarity matric SimMatricF

Wopened.

Figure 2.25. Utility: Check Similarity of 2 Entities

The last query type is called “Get all connected entities”. By using this query, for a given
Entity ID, user can get all connected entities from the Source Graph. The query result will
be shown in the “Result Summary” and “Detailed Information” parts after the Start
Search button is clicked.

= Alborz - ca.memaster. ALBORZ /src/ca/mcmaster/ ALBORZ/core/AlborzPlugin java o |[& ]
File Edit Seurce Refactor Nevigste Search Project ALBORZ Run Wi
- & ERA ) R0 =1 2 - - Gov i [ (@ Alborz | & Java
m Navigator # ¢ ® = O info & Recovery Solution | 60" Output| 4 View AQL =0
18 Pre-processed Systems TR
e un-mind » N N
m Name: Clip-fun-mind Analysis Type: FUNCTION  Similarity Matrix Name: SimiMatrisfF
Query Criteria
Get Domain by entity0i  Entity ID:
Check Similaiity of 2 entities: 1D of Entity L: D of Entity 2 | F
® Getall connected entities:  Entity I FIG
RESULT SUMMARY:
1 outGoing(sink) entities and 3 inComing(source) entities are found,
DETAILED INFORMATION:
Mo. EntityID  EntityName Type Comments
1 R cl_print F Be used/called by Entity FL6
2 A run F
R print_activation F
4 5 part_match F use/call entity ‘FI6
#p Command = 5| & Summary| ) utility
[l source Code SO
35 edges lozded
535
mation
similarity matric: SimbatricFF. ’
similarity matric: SimbatricFF 3
ilarity matric: SimiatricEF
Ioaded
un-mind'opened

Figure 2.26. Utility: Get all connected entities
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3 Query Template Generation Wizard

Based on the pre-processed system which was generated in the first step, user
needs to define a query template for the future query activities. In the query template,
user needs to define the query name, number and detail information about all
components which will be used in the AQL query. For any pre-processed system,
more than one Query Template can be generated, and all generated Query
Templates will be listed under the Analysis Result node of the System Navigator tree.

3.1 Setting query parameters

To generate a query template, first select the system from the System Navigator Tree.

Then click the “%"” icon which is located on the top of the System Navigator View. The
“Query Template Generation Wizard” will be shown.

= Query Template Generation Wizard o [ EE)
Step 1 of 2: Set query parameters

This wizard "automatically” generates an initial query so that
it can further be modified/enhanced through the fellowing wizard.

System Name: Clip-fun-min4
Analysizs Type: FUNCTION
Similarity Matrix: SimMatrixFF
Analysis Name: Analysisl

Mumber of Components: 3

'7 ‘: Help _| Bac | Text » R Finis f Cancel

Figure 3.1. Setting query parameters

To cancel this wizard, user needs to click the Cancel button. After the Cancel button
is clicked, a dialog box will be shown as below:

= Confirmation

Do you want to cancle this wizard and terminate the Query Template Generation
process?

‘ Ves | i No

Figure 3.2. Dialog box when cancel wizard
If the user selects Yes, then the Query Template Generation Wizard will be closed.
In the first page of the wizard, both the Analysis Name and Number of Components

must be provided, otherwise an error message will be shown on the top of the wizard
when the Next button is clicked.
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= Query Ternplate Generation Wizard = [E ] =3
Step 1 of 2: Set query parameters

Q:-) '"Mumber of Compenents' and 'Analysis Mame' can not be empty. y,?‘

System Mame: Clip-fun-mind
is Type: FUNCTION

Analysis

Similarity Matrix SimPdatrixFF
Analysis Mame:

Mumber of Components:

| Cancel |

@ | Hep |

Figure 3.3. Setting query parameter; an error message for empty field(s)

If the Analysis Name already exists, then an error message will be shown to notify
user that duplicated Analysis Name is not acceptable.

= Query Template Generation Wizard = @
Step 1 of 2: Set query parameters
@ Analysis Name 'Analysisl ‘already exists in systern: Clip-fun-mind \,
System Mame: Clip-fun-mind
Analysis Type: FUNCTION
Similarity Matrix SimMatrixFF
Analysis Mame: Analysisl

Mumber of Components: 3

@ Help < Bac Finish Cancel

Figure 3.4. Set query parameter: error message for duplicated analysis name

After all necessary information is provided correctly and the Next button is selected,
the wizard will reach to the Step 2: Edit Components.

3.2 Edit Components

In this page, user can edit all components of the query template. By using the
Components dropdown list, the current component that needs to be edited will be
shown.
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= Query Template Generation Wizard = |[[E =]
Step 2 of 2: Edit Components

This step allows you tco fine-tune parameters of each component selected V?F
from the list, as: name; main-seeds/seeds; and connectors between components,

Components (M1 v|
Mame M1
Main Seeds (F353) putValueFunctionSingle | Eclit|
Seeds | Eclit|

Imports i Mew i i Deletei

Exports i Mew i | Delete!
Contains IEc\it
[Entity Type] = F
[Maxume Mumber] = 10
[Main Seeds] = (F353) putValueFuncticnSingle
[Seeds] =
= f ) T
@ | Hep || <Back | MNex Finish ||  Cancel |

Figure 3.5. Edit components

For this wizard, the names of components are given by default based on the analysis
type of the pre-processed system (For Function level analysis, the default name is
M[n], and for File level analysis, the default is S[n]). To change the name of current
component, user needs to input the new name in the “Name” text box.

To define the Main Seeds of the current component, click the Edit button which is
besides the Main Seeds text box. Then the “Main seeds of [Component]” dialog box
will be shown.

= Main seeds of M1

.(F353_! putValueFunctionSingle

ERROR -
INSERT_ALL_FACT
INSERT_THE_FACT
INSERT_THE_FACT_TEMP
INSERT_ALL _FACT_TEMP
OBJECT

INIT_OBJECT

copy_nodes
adjacent_reduction

J cl_halt ¥

ES

OK | | Cancel

Figure 3.6. Select main seeds

The list on the left shows all possible Main Seeds of the current component, whereas
the window on the right shows the list of selected main seeds for the current
component. To add more main seeds to this component, select the seeds from the
left window and click the “>” button. To delete main seed(s) from the current
component, select the seed(s) from the right window and click the “<” button. The text
box at upper left corner is used to filter the list of the possible main seeds.
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After the main seeds are defined, click the OK button to return the wizard. All main
seeds which are defined by user will be shown in the “Main Seeds” text box. Also, the
content of “Contains” will be updated automatically to show the Main Seeds
information

Seeds are entities that are selected by the user to remain in the component from the
beginning and the search algorithm does not remove them from the component.
Defining seeds are optional and in most cases the user does not define seeds for the
current component. To define the Seeds of the current component, click the Edit
button which is besides the Seeds text box. Then the “Seeds of [Component]” dialog
box will be shown.

The list on the left side shows all possible Seeds of the current component based on
its Main Seeds information. The window on the right shows the seeds of the current
component. To add seeds to this component, select the seeds from the left side list
and click the “>” button. To delete seed(s) from the current component, select the
seed(s) from the right window and click the “<” button. The text box on the upper left
corner is used to filter the list of the possible seeds.

After the seeds are defined, click the OK button to return the wizard. All seeds which
are defined by the user will be shown in the “Seeds” text box. Also, the content of
“Contains” will be updated automatically to show the Seeds information.

< Seeds of ML

.(F 579) azzert

(F275) INSERT_THE_FACT_TEMP -
(F262) match_retract
i | enum_facts
h_segments
acd_to_segment_list

~

-\'F 5807 t_assert e
&) segment

(F

( ' 5
(F575) fact_install g

i oK i | Cancel i

Figure 3.7. Select seeds

User can set the “Imports” constrains for current component by clicking the “New”
button which is at the top of the Import List in Figure 3.5, and the Import dialog box
will be shown as below

= Imports
Type | = ,_I From:
MxDyn 2 M2 -
MxSte 3

| OK | | Cancel

Figure 3.8. Import

In this dialog box, user can set the imported nodes’ type (currently only functions)
from the Type dropdown list. The “From” dropdown list is used to indicate the
component from which the functions will be imported. User can set the Maximum
Dynamic number (MxDyn) and Maximum Static number (MxStc) by indicating
numbers in the text boxes. Please note that In Alborz 1.0 we only consider static
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analysis (i.e., MxStc is used). The implementation of combined dynamic and static
analysis through “MxDyn (Sartipi & Dezhkam, WCRE 2007)” will be postponed to
Alborz 2.0. After selecting “OK” button, the Import message will be shown in the
Import list of the wizard page. More than one “Import” link can be added to the list for
current component. To delete Import links from the list, select that item from the
Import list and click the “Delete” button.

User can set the “Exports” constrains for current component by clicking the “New”
button which is at the top the Export List in Figure 3.5. After the “New” button is
selected, the Export dialog box will be shown as below:

= Exports

Type |[F 'I To:

M2 |

MxDyn

2
MxSte |3

| OK | | Cancel

Figure 3.9. Export

In this dialog box, user can set the export nodes’ type (currently functions) from the
Type dropdown list. The “To” dropdown list is used to set the export target of current
component. User can set the Maximum Dynamic number (MxDyn) and Maximum
Static number (MxStc) through the text boxes (in Alborz 1.0 only static analysis is
available). After clicking “OK” button, the Export message will be shown in the Export
list of the wizard page. More than one “Export” link can be added to the list for current
component. To delete Export information from the list, select that item from the
Export list and click the “Delete” button.

In Figure 3.5, user can change the number and type of the component’s placeholders
(currently only function type is available) in the current component by clicking the
“Edit” button which is located beside the Contains text area. A dialog box will appear
(Figure 3.10 below) to let the user select the type and the maximum size of the
component’s placeholders.

The items in the dropdown list for types of placeholders may be different than each
pre-processed system which depends on the analysis type of system. However this
issue has already been resolved in the “data generation wizard” in Figure 2.9.

= Contains
Type !F v!

Max 10

|. OK | | Cancel |

Figure 3.10. Contains

After all necessary information are provided correctly for all components, user can
click the “Finish” button of wizard page to create the Query Template. A dialog will
be shown as below:



Alborz 1.0 User Guide 24/37

= Congratulations!

6 Query Template Generaticn has been finished.

Lo |

Figure 3.11. Message box when finish wizard

3.3 How fto delete a Query Template

The new Query Template which is created by user will be shown in the System
Navigator view of Alborz 1.0 (Figure 3.12). Under the Query Template, there are four
items: “New Analysis...”, “View Solution”, “View Solution in SHriMP” and
“Distribution”. In the beginning these three items (“View Solution”, “View Solution in
SHriMP” and “Distribution”) are empty and will be filled after the system analysis

activity described in Section 4 below.

= Alborz - ca.memaster.ALBORZ/sre/ca/memaster/ALBORZ/ core/AlborzPlugin,java - Eclipse SDK ===
File Edit Source Refactor MNavigate Segrch Project ALBORZ Run Window Help

S BB -0~ O v rE ey gy 5 (@ Aiborz ) & Java
i System Navigator B ¢ ® = O)[0 nfo &7 Recovery Solution| & Output | € View AQL f# =0

4 [8 Pre-processed Systems

No solution exists vet. To generate a sohution. click the item "s® Continue Analysis...".

=, £ Summary | = Utility
#z Command (=}

. |88 Working Progr

) Source Code

1]
» (O

535 edges loaded

] eddEdgeCelledCount=4535

] Etracting implict information

1 numR=051

[12:33:51] Loading and expanding similarity matrix SimMatricfF...

[12:33:52] Loading and expanding similarity matrix: SimatricfF... -

Figure 3.12. Delete a query template

User can delete a Query Template by selecting the Query Template and clicking the

# button which is on the top of the System Navigator View. A dialog box will appear
as in Figure 3.13 below:

~ Warning

'e' Do you want to delete the selected item?

| OK | ! Cancel !

Figure: 3.13 Confirming the deletion of a query template

If the OK button is selected, the selected query template will be deleted from system.

3.4 View AQL information

After the Query Template is generated successfully, user can view both the summary
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and detailed information about the template by clicking the “View AQL” tab of Alborz
1.0 (Figure 3.14). All information in this tab is only for viewing and can not be

changed by user.

= Alborz - ca.memaster ALBORZ /src/ ca/memaster/ ALBORZ/ core/AlborzPlugin.java - Eclipse SDK

:a1

Main Seeds (F353) putValueFunctionSingle
% Distribute... Seeds (F579) assert

Imports

{FromI=M2 [M:Dynl=2 [MeStel=3
Exp
[Tol=M2 [MxDynl=2 [MiSte]=3

Contains

[Entit 1= F

el
[Maxume Number] =

53) putvalueFunctionSingle
assert

% Command

rking Progress Gl Source Code

30] Opening
:30] Loading N
30] Loading Edges

1201995 entities and 4535 edg
:30] addEdgeCalledCount=4535
:30] Extracting implict infermation,
30] numR=851,

30] Loading and expa

tem ' Clip-fun-mind'.

File Edit Seurce Refactor MNavigate Search Project ALBORZ Run Window Help
B SO B0 iBS & ~E-s e
System Navigator # ¢ 8 ©0|[0mo Recovery Solution |¢” Output |&: View AQL
a |3 Pre-prod .
Analysi e FUNCTION  Matching Type: Pattern matching  Simlarity Matric Name: SimMatrixFF
4 & Clip-fun-mind
o) Queue LowerBound: 100 Queue Upper Bound: 200 CostUest Wi 03
) Components ML - Compenents M2 -
a Anal
o Name [t Hame M2

Main Seeds (F342) modifyValueFunction
Seeds
Imports

[(FromI=ML [MxDynl=2 Mdtel=3

Exports

[Tel=ML [MeDyn]=2 [MxStc]

Contzins

|[M3in Seeds] = iF342) modifyValueFunction

|[Seeds] =

[E=E E=l 5|

@ Hlorz | & Jove

S

Figure: 3.14 View AQL information
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4 System Analyzing Wizard

After the Query Template is created, user can analyze the pre-processed system based
on the Query Template. The analysis can be completed by the means of the System
Analyzing Wizard.

4.1 Search algorithm selection

To open the System Analyzing Wizard, user needs to select the Query Template name
which is under the Analysis Result item of pre-processed system in the System Navigator
Tree view, and then click the “#¥ New Analysis...” item. The System Analyzing Wizard will
be shown as Figure 4.1 below.:

= System Analyzing Wizarc =|| |
= Syst Iy Wizard =1

Step 1 of 6: Search algorithm selection

Analyzing Algerithm:

| A% Algerithm -|

Analyzing Type:

Pattern Matching -

@ |: Help _| Bac | Mesxt = _| Finis i Cancel

Figure 4.1. Search algorithm selection

In step 1 of the System Analyzing Wizard, user will choose the Analyzing Algorithm and
Analyzing Type. In Alborz 1.0, for the Analyzing Algorithm, there is only one algorithm
called A* Algorithm can be selected. For Analyzing Type, user can choose Pattern
Matching or Clustering.

After selecting Analyzing Algorithm and Analyzing Type, user can click “Next’ to go to
step 2 of System Analyzing Wizard shown in Figure 4.2.

4.2 Algorithm parameters configuration

In step 2 of System Analyzing Wizard, user can set the parameters of the algorithm which
is selected above.
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= System Analyzing Wizard o | ]

Step 2 of 6: Algorithm parameters configuration — >

A% algerithm parameters:
Queue lower bound: 100
Queue upper bound: 200

Costlest W: 0.3

@ | Help | | < Back il DMext > | Einis | Cancel

Figure 4.2. Algorithm parameters configuration

For the A* algorithm, user needs to set values for three parameters (Figure 4.3-4.5):
Queue Lower Bound (default value 100), Queue Upper Bound (default 200), and
CostUest W (default 0.8: this weight causes that either an underestimate-cost or an
overestimate-cost be selected for the A* algorithm). For more information about these
parameters refer to (Sartipi & Kontogiannis, ICSM 2003). These three text boxes can not
be empty, otherwise an error message will be shown when user clicked the Next button.

= System Analyzing Wizard o | ]
Step 2 of 6: Algorithm parameters configuration
@ Allfields in this page can not be empty.

A% algerithm parameters:

Queue lower bound:

Queue upper bound: 200

Costlest W: 0.3

@ | Help | | < Back ” Dlest > | Finis | Cancel |

Figure 4.3. Algorithm parameters configuration: Empty field(s)

The values for Queue Lower Bound and Queue Upper Bound must be integer, and value
of CostUest W must be a float between zero and one. Otherwise error message will be
shown when user clicked the Next button.
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= System Analyzing Wizard = B |
Step 2 of b: Algorithm parameters configuration

@9 Queue Lower Bound' and 'Queue Upper Bound' must be integer format.

A% algorithm parameters:
Queue lower bound: aaa
Queue upper bound: 200

CostUest W: 0.8

@ | Help | | < Back || Next » | Finis | Cancel |

Figure 4.4. Algorithm parameters configuration: Wrong value for bound

= System Analyzing Wizard = B[]
Step 2 of 6: Algorithm parameters configuration

@ 'CostlUest W' must be a decimal number and between 0 and 1.

A% algorithm parameters:
Queue lower bound: 100
Queue upper bound: 200

Costllest W: a

@ | Help | | < Back || Iext = | Finis | Cancel |

Figure 4.5. Algorithm parameters configuration: Wrong value of "CostUest W"

After the parameters of algorithm are defined correctly and the Next button is clicked,
step 3 of System Analyzing Wizard: Reorder components will be shown (Figure 4.6).
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4.3 Reorder components

= System Analyzing Wizard
Step 3 of 6: Reorder components

‘You can re-organize the order of component being analyzed.

Recovery order

ML
| M2

(ue) [2oum)

'_’ | Help | | = Back ” Next >

Cancel

Figure 4.6. Reorder components

In step 3 of System Analyzing Wizard (Figure 4.6), user can re-organize the order of
components to be analyzed. All there components are defined by user in the Query
Template Wizard. To change the analysis order of components, user can select one
component and click the Up or Down button to change the position of that component.
The analysis order will follow the order of components in the Recovery Order list.

After setting the recovery order of the components, step 4 AQL review and analysis will

be shown (Figure 4.7).

4.4 AQL review and analysis

= System Analyzing Wizard = |
Step 4 0f 6: AGL review and analysis —
Analysis is abeut to start,
The compenent to be analyzed is [ML].Use ‘Incremental Step' control to change.(Only that compenent can be changed)
Incremental Step:
| From First Component - M1 ~
Components M1 -
Neme ML
cin Seeds (F353) putVelusFunctionSingle [ ait|
| Edit|
Exports [vew] [Detete]
[Tol=h2 [M:Dyn]=2 [Mhtc]=3
[Edit]
@ [ b J[ <Beck [ Mex> | [ caned ]

Figure 4.7. View & change components in AQL query.
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In step 4 (Figure 4.7), user can edit the value of the first component (The method to edit a
component is similar to the corresponding part of Query Template Wizard). Only the
current component that is being analyzed can be edited. User can only view (not change)
the values of other components by using Component dropdown list; therefore, for those
components all buttons which are used for changing the values will disappear (Figure 4.8
below).

5| System Analyzing Wizard = [
Step 4 of 6: AQL review and analysis —

Analysis is about to start.
The compenent to be analyzed is [IM1].Use Incremental Step’ control to change.(Only that

Incremental Step:

From First Component - M1 -

Components M2 -

Name M2
Main Seeds (F650) join_compute

Seeds

Imports

[From]=M1 [MxDyn]=2 [MiStc]=3

Exports

[Tol=ML [MxDynl=2 [MxStcl=3

Figure 4.8. Component which can not be edited

User can change the incremental steps (the component to be analyzed next) during
analysis. To change the incremental step, select the component from the Incremental
Steps dropdown list. (Note: The first component to be analyzed must be the first
component defined in the Recovery Order of Step 3 (Figure 4.6), and user is not
permitted to change the Incremental steps for that component).

After the Next button is clicked, the System Analysis Wizard starts to analyze the
component (Figure 4.9).
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< System Anzlyzing Wizard = = ][5
Step 4 of 6: AQL review and analysis :

Analysic is about to start,
The component to be analyzed is [11].Use Tncrements! Step’ control to change.(Only that component can be changed

A* Queue size163 Cost:18.619 Nede:(F344) getValueMultiFunction

@ Help Einis Cancel

Figure 4.9. Start analyzing

After the analysis process for the current component is finished, the Main Seeds
Suggestion page will be shown (steps 5 and 6 in Figure 4.10).

4.5 Main seeds suggestion

W System Analyzing Wizard = e
Step 5 of b: Main seeds suggestion —

A solution was found for previcus phase.

Main Seeds Suggestion

Main seed suggestion for M2 WMain seeds:
id Mame Score  Avg Sim  Overlap  Domain Size

F285  pnn_retract 225 08 0@0%) 184 (21)

F343  drive 225 08 000%) 198(21)

F149  genalloc 225 08 0@0%)  262(21)

F264  enn_retract 224 08 0(0%) 194 (21)

F24 setnots 222 08 0% 170 (21)

F14 copy_binds 218 038 0100%) 155 (21)
FG54  empty_drive 218 038 0100%) 172 (21)
Fa51  pp_drive 213 08 0% 15721

FG50  join_compute 212 a7 000%) 248 (21)

F549  comp_pn_vars 21 a7 000%) 225 (21)

View Current Solution

< Back | Nest » | [ Einish J l Cancel
Figure: 4.10 Main Seeds Suggestion

At the top of the Main seeds suggestion page, user can view the information about any
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solution for previous component is found. If a solution was found, user can set the main
seed value for next component. If no solution was found, next component will be the
same component as in step 4 (Figure 4.9). To set the main seed for the current
component to be analyzed, user needs to select items from the Main Seed Suggestion
list and click the “>” button. If no main seed(s) is selected and moved to Main Seed list,
the main seed value for the next component to be analyzed, will be the main seed(s)
which have already been defined in the Query Template Wizard for that component.

After recovering each component, the user can click the “View Current Solution” button
(Figure 4.10) to check the information of the recovered component, as shown in Figure
4.11 below. User can click the “Close” button to close this page.

~ View current solution
[z - [m2 -
- L28 (rml1)] -
7. (F298) SEARCH SUB (0.796) [Owner: 128
C + - M1 (rmlli]
ORDOTNETIL Mame 8. (F302) SEARCH MENBER (0.798) [Owner:
L28 (ull)]
Imports 9. (FE50) fact compare (0.812) [Cwmer:

L12 (factmngr)]
10. (F563) retract_fact (0.812) [Cwner:

Exports
L12 (factmngr)]
Contains:
1. (F353) putValueFunctionSingle (0.812) Component name: M2

[Owner: L22(null)] #*(Main Seed)
2. (FET8) assert (0.002) [Oumer: L12
(factmngr)] *(Seed)
3. (F27A) INSERT_THE_FACT TEMP (0.812)
[Ouwner: L2E(object)] Exports
4. (F281) PRINT_DELETED AROVE FACTS
(0. 785) [Owner: L26(nulll] Contains:
6. (F282) PRINT DELETED FACTS (0.812)
[Cumer: L28(null)] 1. ##(Main Seed)
6. (F284) SEARCH CLASS (0.786) [Owner:
L28 (rmll)]
7. [(F288) SEARCH SUB (0. 796} [Cwmer: LZ2&
(nulld] Component name: M3
§. (F302) SEARCH MEMEER (0.796) [Owmer:
L28 (ml113]
9. [F550) fact_conpare (0.812) [Owner: Imports
L12{factmngr)]
10. (F563) retract fact (0.812) [Cwner: Exports
L12{factnngr)]

= Imports

Contains:

Component name: M2 L. #x(Main Seed)

Imports
Rest_Of System

Exports

Close

Figure 4.11. View current solution

After each component was analyzed, user can click the “Finish” button of System
Analyzing Wizard to finish the Analysis process. After the “Finish” button is clicked, the
follow dialog box will be shown. User can click the “Yes” button to close this wizard and
terminate the analyzing process. When the analyzing process is finished, current
analyzing solution will overwrite previous solution of that system.

2| Confirmation @

'6' Do you want to finish the Analysis process now?

[ ve J[  mo

Figure 4.12. Exiting the analysis process

During the analysis process, user can cancel the whole analysis process by selecting the
“Cancel’ button of the wizard and confirming the cancellation via dialog box in Figure
4.13:
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R Confirmation ==

; ) Do you want to cancle this wizard and terminate the Analysis process?
' Your analysis solution of this time will be lost.

Figure 4.13. Cancel analyzing process
After selecting “Yes” button, the whole analyzing process will be canceled, the wizard will

be closed and the current analysis result swill be lost (i.e., analysis result will rollback to
the previous solution).

4.6 Entity disfribution

After all components are analyzed, Alborz 1.0 leaves the analysis phase and enters the
“Distribution” phase which is shown as step 6 in Figure 4.14 below.

7 | System Analyzing Wizard = (B
Step 6 of 6: Distribution A

Please select the entities you want to distribute,

Recovered component(s): M1 M2 M3

Click 'Mext' to distribute the rest of the system

3, M2:0.08, M3:0) =
0.08, 1M3:0)

EB]E

AL MLO0Z)
4, 11:0.02)

View Current Selution

| Help | Bacl | Mext > | ‘ Einizh | I Cancel

Figure 4.14. Entity distribution into the recovered components.

In this page, the user can distribute groups of selected entities that had not been
assigned to the components previously by the A* search algorithm. In this phase, each
time the user can select a group of entities (functions) and then let the system assign
them to the recovered components such that the import / export link constraints that are
defined by the AQL query are not violated.

To select entities which are needed to be distributed, the user selects those nodes from
the left list, then clicks “>” to move them to the right list, and then clicks the “Next’ button.

After the selected entities are distributed successfully, the “Complete Successfully” page
will be shown, and the user can select another group of entities to distributes. The entities
in the left list are sorted according to their closeness to the existing components.
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4.7 Completing page and ShriMP Tool

ﬂgyﬂem Analyzing Wizard (= ':‘

Complete Successfully

Congratulations!

System recovery has been finished

Time elapsed:

export_edge_matching_cost:3.001 secondis}  evaluateNedeMatchingCost:18.375 second(s)  repeated:5.106 secondis)  A%3 minute(s

The cennectivity modularity quality metric is:

13259509090000008

The association-based modularity metric is:

15.018589743580743

View Current Solution | | Go to SHIMP view

Help

Figure 4.15. Completion page of wizard
In Figure 4.15, the static information of the analysis process will be listed.

User can click the “View Current Solution” button to view the current solution of the
recovery analysis.

User can check the final solution in SHriMP tool by clicking the “Go to ShriMP view’
button. Consequently, the ShriMP tool will start and import current solution automatically.
By using ShriMP tool, user can view solution information with graphic user interface. (For
more information on how to use the ShriMP tool, please refer to the user's manual of
ShriMP at the University of Victoria, BC).
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Figure 4.16. View solution in SHriMP tool
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After the “Finish” button of System Analyzing Wizard is selected, a message box will be
opened as in Figure 4.17, below:

B.'| Complete

Analysis process finished,
o You can check sclution by clicking "View Sclution’ of this Analysis Result in System
Mavigator tree,

Figure 4.17. Message box when wizard is completed successfully

Clicking the “OK” button will close the System Analysis Wizard, and then the Recovery
Solution tab of Alborz 1.0 will be selected automatically with the finial solution information.

4.8 Others

In the Recovery Solution tab, user can click the link of each item to see its detail
information about that link. For Function type items, if the link of any function item is
clicked, the source code of that function will be shown in the Source Code view of Alborz
1.0 (Figure 4.18).
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Figure 4.18. View solution detail

After the analysis process is finished successfully, for each analysis result item in the
System Navigator Tree of Alborz 1.0, the user can click the “ © View Solution” to see the

solution information. User can see the solution in ShriMP tool by clicking the “ ~ View
Solution in ShriMP...” item,

User can distribute the rest of system functions based on current solution by clicking the
-+

=

S Distribute...” item from the System Navigator View. Then the “Distribute the rest of the
system” window will appear as shown in Figure 4.19, below:
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| Distribute the rest of the system ==
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Figure 4.19. Distributing the rest of system functions.

User can click the Next button to distribute those selected nodes which are shown in the
right hand side of Figure 4.19.



