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1. Architecture

The Peer-To-Peer Cloning System (CLONER) is a peer-to-peer application that allows users to transfer files and registry key/value pairs to other CLONER systems.  They can do so by specifying information in a user interface, or by specifying a CLONER script that will perform these operations.
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Figure 1 – CLONER Context Diagram

1.1. CLONER Context 

The context diagram above outlines the CLONER system's communication with its external environment, which includes the various parts of the operating system.  This communication is necessary to access the file system, registry, networking, and other parts of the system.  The following external services communicate with the CLONER system:

· Directory Services

· Registry

· Display Information

· Network Services

The following sub-sections describe the external communications of the CLONER system.

Directory Services

The Peer-To-Peer Cloning System communicates with directory services by sending requests for files and receiving files for transfer.

When a user selects a file to transfer, the CLONER must retrieve that file from directory services and send a copy of the file to the specified destination.

The CLONER also communicates with Directory Services to save a file to the system that it was directed to save by the user.

Registry

The CLONER system provides the user the ability to make registry changes on the local or remote machine.  To perform this task, it must be able to communicate with the system’s current registry to make changes.  It does this by sending and receiving key/value pairs to and from the registry.

Display Information

The system must display information regarding the registry and file system, so that the user may browse either in order to make the changes he or she wants to make to them.  In this case, it must retrieve a directory/file or key/value structure from the operating system and display it to the user, provided a path or key specification.

Network Services

The Peer-To-Peer Cloning System is a message passing system, so it must use the operating system’s network services to send and receive its messages to and from a remote machine.

The CLONER sends messages and connection requests, and also receives messages and connection requests from other CLONER systems.  It also receives a Connection Status Message from network services.
1.2. CLONER Modules 

Figure 2 represents the high-level partitioning of the CLONER system. It is divided up into several modules for development purposes.  These modules will separate the processing and activities into logical partitions in order to achieve a better design for the system.  The modules will be as follows: User Interface, Reporting, Communication, File Transfer, MessageBuilder/Extractor, Registry, and Script.  Each module’s processing will be discussed later in the document.  The following sections give a brief overview of each module.
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Figure 2 – CLONER Module Diagram

User Interface Module

The User Interface Module contains the main entry point of the Peer-To-Peer Cloning System.  This is the module that interacts with the user to allow them to simply and successfully use the CLONER’s functionality.

None of the actual functionality of the CLONER will be implemented in the User Interface Module, but rather it will be the port between the user and the functionality.  For example, if the user indicates files to transfer, the File Transfer and Communication Module will perform the transferring. 

Reporting Module

The Reporting Module contains all code necessary to report information to the user regarding his or her CLONER transactions.  This information includes: all differences between source and destination or pattern and destination, requests confirmation before a change is made, remote machine file structure, and logging any change made by describing the destination before and after the changes.

This module will use the User Interface for some of its reporting, but also will provide some of its own forms for issues the User Interface Module does not supply.

Communication Module

The Communication Module contains all functionality required to send or receive and data to and from another machine.  This includes files, registry information, file information, etc.  This module will use message-passing to achieve its functionality.

File Transfer Module

The File Transfer Module uses the Communication Module to send and receive files between source and destination machines.  This includes placing files in their correct directories.

It also is responsible for maintaining any roll back information so any problematic changes can be reversed.  This roll back information must only be kept up until the time that the cloning system is shut down or another change is made to the same destination path.

Registry Module

The Registry Module is responsible for any edits to a registry so that a destination registry matches a source registry or a pattern specified by a .reg file.

It also is responsible for maintaining any roll back information so any problematic changes can be reversed.  This roll back information is kept up until the time that the user shuts down the CLONER or another change is made to the same branch of the registry.

Script Module

The Script Module allows users to create, edit, and execute scripts that perform one or more cloning operations.  This module uses the services of the previously mentioned modules when executing scripts.

Each script must include a source path, a destination path, and a pattern describing what files to be transferred to the destination.  A script may also include one or more destination machine addresses so the script can be performed multiple times with multiple destination machines without user intervention.

1.3. CLONER Data Flow Diagram

The Peer-To-Peer Cloning System’s modules must pass information to each other in order to successfully perform cloning operations.  The overall Cloner Data Flow Diagram is shown in Figure 3 on the next page. This section describes the inputs and outputs of each module.

User Interface Module I/O

The User Interface Module receives multiple inputs from different sources.  It receives user commands from the user, as well as information and messages from the Reporting Module.  It also receives script information from the Script Module.

A user command is input by the user when he or she wishes to use the CLONER to perform part of its functionality.  It is the User Interface Module’s job to pass the commands on to the correct modules.

The User Interface also receives messages from the Reporting Module.  These messages can be in the form of status of an operation, or errors that came up during an operation.  The User Interface must display these messages to the user to inform them of the status or error.

Another input from the Reporting Module is DirectoryInfo.  This input contains browsing information of a directory or registry key.  This information can be from either the local machine or the remote machine.

The SciptInfo input comes from the Script Module.  This information would contain the specifics about a script, so the User Interface can display them.  This allows the user to edit script contents, which can then be sent back to the Script Module and saved.

The User Interface Module also has multiple outputs.  The different outputs include user commands and either a directory path or a registry key path.

User commands were input by the user, and must be passed along to the correct module that will perform the command.  These user commands can include a file transfer, registry transfer, connection request, etc.

The path output contains either a directory/file path or a key/value path.  It goes to the Reporting Module so that the Reporting Module can look up and return a directory/key’s information so the user can browse the directory or key.

[image: image23.wmf]U

s

e

r

I

n

t

e

r

f

a

c

e

M

o

d

u

l

e

S

c

r

i

p

t

i

n

g

M

o

d

u

l

e

R

e

g

i

s

t

r

y

M

o

d

u

l

e

F

i

l

e

 

T

r

a

n

s

f

e

r

M

o

d

u

l

e

R

e

p

o

r

t

i

n

g

M

o

d

u

l

e

U

s

e

r

C

o

m

m

a

n

d

s

e

r

r

o

r

/

s

t

a

t

u

s

 

m

e

s

s

a

g

e

s

C

o

m

p

a

r

i

s

o

n

 

I

n

f

o

 

 

 

 

 

F

i

l

e

s

F

i

l

e

s

F

i

l

e

s

M

e

s

s

a

g

e

B

u

i

l

d

e

r

/

E

x

t

r

a

c

t

o

r

M

e

s

s

a

g

e

s

M

a

k

e

 

C

o

n

n

e

c

t

i

o

n

R

e

q

u

e

s

t

s

R

e

c

e

i

v

e

d

 

M

e

s

s

a

g

e

s

S

e

r

v

i

c

e

 

C

o

n

n

e

c

t

i

o

n

R

e

q

u

e

s

t

s

r

e

g

i

s

t

r

y

c

o

m

m

a

n

d

error/status

messages

e

r

r

o

r

/

s

t

a

t

u

s

 

m

e

s

s

a

g

e

s

e

r

r

o

r

/

s

t

a

t

u

s

 

m

e

s

s

a

g

e

s

e

r

r

o

r

/

s

t

a

t

u

s

 

m

e

s

s

a

g

e

s

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

F

T

C

o

m

m

a

n

d

s

r

e

g

i

s

t

r

y

 

c

o

m

m

a

n

d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

U

s

e

r

 

C

o

m

m

a

n

d

s

R

o

l

l

b

a

c

k

 

M

e

s

s

a

g

e

,

F

i

l

e

 

M

e

s

s

a

g

e

,

A

c

k

n

o

w

l

e

d

g

e

m

e

n

t

M

e

s

s

a

g

e

D

i

r

e

c

t

o

r

y

 

I

n

f

o

,

 

p

a

t

h

,

 

S

y

s

t

e

m

 

T

i

m

e

 

R

e

q

u

e

s

t

,

 

S

y

s

t

e

m

 

T

i

m

e

D

i

r

e

c

t

o

r

y

I

n

f

o

U

s

e

r

 

C

o

m

m

a

n

d

s

S

t

a

t

u

s

 

M

e

s

s

a

g

e

s

e

r

r

o

r

 

m

e

s

s

a

g

e

s

p

a

t

h

D

i

r

e

c

t

o

r

y

I

n

f

o

p

a

t

h

p

a

t

h

,

 

D

i

r

e

c

t

o

r

y

I

n

f

o

,

 

S

y

s

t

e

m

 

T

i

m

e

 

R

e

q

u

e

s

t

,

 

S

y

s

t

e

m

 

T

i

m

e

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r

e

g

i

s

t

r

y

 

c

o

m

m

a

n

d

S

c

r

i

p

t

I

n

f

o

 

 

 

 

F

i

l

e

s

C

o

m

m

u

n

i

c

a

t

i

o

n

 

L

a

y

e

r

M

e

s

s

a

g

e

s

R

e

c

e

i

v

e

d

M

e

s

s

a

g

e

s

C

o

m

m

u

n

i

c

a

t

i

o

n

M

o

d

u

l

e

E

r

r

o

r

 

M

e

s

s

a

g

e

s

C

o

n

n

e

c

t

e

d

M

e

s

s

a

g

e

L

o

s

t

 

C

o

n

n

e

c

t

i

o

n

M

e

s

s

a

g

e

C

o

n

n

e

c

t

i

o

n

 

S

t

a

t

u

s

M

e

s

s

a

g

e

M

a

c

h

i

n

e

 

I

P

 

A

d

d

r

e

s

s

M

a

k

e

 

C

o

n

n

e

c

t

i

o

n

R

e

q

u

e

s

t

s

C

o

u

l

d

 

N

o

t

 

C

o

n

n

e

c

t

 

M

e

s

s

a

g

e

r

e

g

i

s

t

r

y

 

d

a

t

a

R

o

l

l

b

a

c

k

 

M

e

s

s

a

g

e

,

F

i

l

e

 

M

e

s

s

a

g

e

,

A

c

k

n

o

w

l

e

d

g

e

m

e

n

t

 

M

e

s

s

a

g

e

s

e

l

e

c

t

e

d

 

f

i

l

e

s

S

e

l

e

c

t

e

d

 

R

e

g

 

K

e

y

s

/

V

a

l

u

e

s

r

e

g

i

s

t

r

y

 

e

n

t

r

y

r

e

g

i

s

t

r

y

 

e

n

t

r

y

r

e

g

i

s

t

r

y

 

d

a

t

a

r

e

g

i

s

t

r

y

 

d

a

t

a

r

e

g

i

s

t

r

y

 

c

o

m

m

a

n

d

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r

e

g

i

s

t

r

y

 

d

a

t

a

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r

e

g

i

s

t

r

y

 

c

o

m

m

a

n

d

l

o

g

S

y

s

t

e

m

 

T

i

m

e

 

R

e

q

u

e

s

t

S

y

s

t

e

m

 

T

i

m

e

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

r

e

g

i

s

t

r

y

 

d

a

t

a

k

e

y

/

v

a

l

u

e

r

e

g

i

s

t

r

y

 

d

a

t

a

                    XML Script File

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

X

M

L

 

S

c

r

i

p

t

 

F

i

l

e

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e

r

r

o

r

/

s

t

a

t

u

s

 

m

e

s

s

a

g

e


[image: image24.wmf] 

D

i

r

e

c

t

o

r

y

 

I

n

f

o

Report Handler-File GetFiles

2.4

Comparison info

DirectoryInfo

path

Selected Files

path

Report Handler-File Compare

2.3

FileInfo

S

y

s

t

e

m

 

T

i

m

e

path

path

 DirectoryInfo

 DirectoryInfo

Report Handler-File GetTime

2.5

 

S

y

s

t

e

m

 

T

i

m

e

S

y

s

t

e

m

 

T

i

m

e

 

R

e

q

u

e

s

t

 

S

y

s

t

e

m

 

T

i

m

e

S

y

s

t

e

m

 

T

i

m

e

 

R

e

q

u

e

s

t

 

S

y

s

t

e

m

 

T

i

m

e

S

y

s

t

e

m

 

T

i

m

e

R

e

q

u

e

s

t

Communication Layer


Script Module I/O

The Scripting Module has one input called user commands.  The user commands input comes from the User Interface.  These commands could be to execute a script, create a script, or edit a script.

The Script Module outputs commands to different modules, as well as error/status messages to the Reporting Module.

Command outputs will drive other modules to perform cloning operations.  These can include file transfers, registry transfers, connection requests, etc….

The error/status messages output contains the status of a scripts execution, or any errors an executing script ran into.  It can also contain errors that have to do with saving a new script file.

Registry Module I/O

The Registry Module accepts multiple inputs and gives multiple outputs.  It receives inputs from the User Interface Module, Scripting Module, Communication Module, and also the surrounding external system.

The keys/values input comes from the surrounding external system.  This contains key/value pairs so the Registry Module can perform a registry transfer operation.

User commands from the user interface and commands from a script are both composed of similar information.  They contain commands to direct what the Registry Module should do.  An example command would be to execute a registry transfer operation.

The Registry Info message from the Communication Module would contain key/value pairs received from another CLONER.  The Registry Module would then save this new information to the system’s registry.

The keys/values output is sent when the Registry Module must save registry keys/values out to the system registry.

The Registry Module (like all modules) also sends error/status information to the Reporting Module so it can log or report this information to the user.

File Transfer Module I/O

The File Transfer Module also has multiple inputs and outputs.  It sends and receives files to and from the Communication Module.  This input/output pair is used when performing a file transfer operation.

This module also receives commands from both the user interface and scripts.  These commands direct the File Transfer Module what operations to perform.

The File Transfer Module retrieves files from the file system in order to send them in a file transfer operation.

Error/status messages get passed to the Reporting Module for reporting.  Files also get saved to the file system if saving files just transferred on to this machine from another machine. 

Communication Module I/O

The Communication Module sends and receives information through network services.  It sends connection requests to request connection to other CLONER systems, as well as receives them from other CLONER systems.  It also sends and receives messages to and from other CLONER systems.  These messages are discussed in a later section.

This module also must be able to pass files to the File Transfer Module.  It would do this after receiving a file in a message that needs to be saved to its local machine.  Registry Info (keys/values) must be passed to the Registry Module in the same fashion.

The Communication Module must also send DirectoryInfo to the Reporting Module.  This occurs when the Reporting Module sends a path to the Communication Module, which creates a message that asks for the specified path’s information from a remote machine.  Once the Communication Module receives the information back, it passes it back to the Reporting Module.

Error/status messages are also passed from the Communication Module to the Reporting Module.  These could include transfer status, connection error, etc….

Reporting Module I/O

The Reporting Module receives error/status messages from everyone, so that it can display any error/status information to the user, or to make it available to the Script Module.

The Reporting Module receives a path from either the User Interface Module or the Scripting Module.  This data commands the Reporting Module to get a directory/key’s structure and return it to the calling module as the DirectoryInfo message.  It receives this DirectoryInfo from either the local file system, or retrieves it by using the Communication Module to talk to the remote machine.

2. Reference Documents

2.1. Customer A-Specification

· Peer-to-Peer Cloning System, A-Level Specification, Version 1.3

25 October, 2003

2.2. Operational Concept Document

· Peer-to-Peer Cloning System, Architectural Concept, Version 1.3

24 October, 2003

2.3. B-Level Specifications

· Peer-to-Peer Cloning System User Interface & Reporting Module

B Level Specification, Version 1.6

27 October, 2003

· Peer-to-Peer Cloning System Script Module

B Level Specification, Version 1.4.1

25 October, 2003

· Peer-to-Peer Cloning System Registry Module

B Level Specification, Version 1.2

21 October, 2003

· Peer-to-Peer Cloning System User Communication, Builder/Extractor and File Transfer Modules

B Level Specification, Version 1.3

25 October, 2003

3. UI & Reporting Module Overview and Requirements

3.1. Architecture

The User Interface allows users to perform cloning and copying operations on files and registry keys between two machines. The end-user only interacts with this User Interface for all cloning and copy operations. It also supports editing and executing of scripts.

The main role of the Reporting Subsystem is to display all differences between selected source and destination directories/registry keys and request confirmation before any change may be effected. The reporting subsystem may use the User Interface for all display.

Following is the context diagram of User Interface & Report Module.
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Figure 4 – UI & Reporting Module Context Diagram

The UI & Reporting modules interact with every other module in the system and have some interaction with the external environment as shown. 

The external environment includes Directory Services, System Services and the user.

3.2. Requirements

Processing for the User Interface & Reporting Module involves interacting with the user and other modules of the program. 
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Figure 5: User Interface & Reporting Module  Data Flow Diagram (DFD2)

3.2.1. Functional Requirements

This section describes the activities required of the User Interface and Report Module.
3.2.1.1. MainForm

This process is responsible for all interaction with the user. It takes commands from the user and displays errors and status information regarding the jobs it processes. The Mainform processing is divided into 3 subform processes namely FileTransferForm, RegistryForm and ScriptForm.

3.2.1.1.1.  FileTransferForm
The FileTransferForm process facilitates all file transfer operations of the program using the user interface. Users can select a remote machine and select files to be transferred from a selected directory. The remote and local files are compared and the user is informed of any changes that may be effected to the destination system. These changes may be files being created, deleted, overwritten, or trying to copy an older file. Only after user confirmation, the operation may proceed. The permitted operations are copying files, cloning files (make destination directory an exact match of source) and Rollback(undo last change) for last action performed.
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Figure 6: FileTransferForm DFD (DFD 2.1.1)

3.2.1.1.1.1. Inputs

· User Commands: User Commands via interaction with the User. 

· error/status messages: The Error/Status messages from the Report Handler which will contain any information that the user must be notified about like connection failure, etc..

· Comparison info: Comparison information regarding the changes that will be made to destination filesystem if the selected operation is executed. The changes can be file creating, overwriting, or deleting.

· DirectoryInfo: Directory information to display to the user which includes filenames, sizes, date/time file was created.
3.2.1.1.1.2. Processing

· It shall provide a scrolling display for viewing status and error messages to the user of the currently executing operation.

· It shall provide a file browser for both remote and local machine.

· It shall allow users to select files based upon single or multiple patterns or manually in local and remote machine.
· It shall allow users to enter an IP and port number to connect to a remote machine.

· It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file-system.

· It shall provide controls to support a “copy” command for file transfer operations.
· It shall provide controls to support a “match” command for file transfer operations.
· It shall provide controls to support a “rollback” command for file transfer operations.
· It shall provide an operation number for each operation. Operation number is a sequence number for user request. For example, when user clicks the copy control, this process needs to generate a sequence number for this copy request. DELETED.
· It shall delegate all file transfer operations like copy/match/rollback to the FileTransfer module.

· It shall allow user to select a directory to rollback.

· It shall validate the IP address format

3.2.1.1.1.3. Outputs

· Status Messages: The error and status messages displayed to the user. 

· error messages: error messages displayed to the user. 

· path: Directory Path to the Report Handler.

· Selected files: User selected files to Report Handler for comparison.
· User Commands: Clone / copy /Rollback commands which may contain information about the files to be transferred like filename, localpath, remotepath, operation number and destination IP.
3.2.1.1.2. RegistryForm

The RegistryForm process facilitates all registry operations of the program using the user interface. Users can select a destination machine and select registry keys/values to be transferred. The remote and local registry entries are compared and the user is informed of any changes that may be effected to the destination system. These changes may be key/value being deleted or overwritten. Only after user confirmation, the operation is allowed to proceed. The permitted operations are copying keys/values, cloning keys/values (make destination registry sub-tree an exact match of source), backup(save subtree in a .reg file) and Rollback(undo last change) for last action performed.
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Figure 7: RegistryForm DFD (DFD 2.1.2)
3.2.1.1.2.1. Inputs

· User Commands: User Commands via interaction with the User. 

· error/status messages: The Error/Status messages from the Report Handler which will contain any information that the user must be notified about like connection failure, etc..

· Comparison info: Comparison information regarding the changes that will be made to destination registry if the selected operation is executed. The changes can be key/value overwriting, or deleting.

· key/value: Registry keys and values to display to the user.
3.2.1.1.2.2. Processing

· It shall provide scrolling display for viewing status and error messages to the user of the currently executing operation.

· It shall provide controls to support a “copy” command for registry operations.
· It shall provide controls to support a “match” command for registry operations.
· It shall provide controls to support a “backup” command for registry operations.
· It shall provide controls to support a “rollback” command for registry operations.

· It shall display changes and ask for user confirmation before proceeding to make any changes to the destination registry.

· It shall provide a registry browser for both local and remote machine registries.

· It shall allow users to select keys/values to copy or clone to the destination system. 

· It shall allow users to select a .reg file as a registry pattern.

· It shall provide an operation number for each operation. Operation number is a sequence number for user request. For example, when user clicks the copy control, this process needs to generate a sequence number for this copy request. DELETED.
· It shall delegate all registry operations for copy/match/backup/rollback to the Registry module.
3.2.1.1.2.3. Outputs

· Status Messages: The error and status messages displayed to the user. 

· error messages: error messages displayed to the user. 

· path: Registry Key Path to the Report Handler.

· selected Reg keys/values: User selected keys/ values to Report Handler for comparison.

· registry command: command to be transfer key/value to destination machine.

· registry data: registry keys/values from the Registry module
3.2.1.1.3. ScriptForm

The ScriptForm process facilitates all script operations of the program using the user interface. Users can select a destination machine and select multiple registry keys/values and files to be transferred and save them in a script. The remote and local registry entries are compared and the user is informed of any changes that may be effected to the destination system. The files on remote and local machine in the selected directories are also compared and user is informed about changes that will be effected at the time of writing the script. These changes may be key/value or files being created, deleted or overwritten. Only after user confirmation, the script is saved. Scripts once created can be loaded again for editing or executing.
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Figure 8: ScriptForm DFD (DFD 2.1.3)

3.2.1.1.3.1. Inputs

· User Commands: User Commands via interaction with the User. 

· error/status messages: The Error/Status messages from the Report Handler which will contain any information that the user must be notified about like connection failure, etc.

· ScriptInfo: Information about the script obtained from the Scripting process. This information includes the destination machine, file transfer information (filename, local path, remote path) and/or registry information (key/value, .reg path) and operation number.

3.2.1.1.3.2. Processing

· It shall allow users to create scripts using a “Add Script” control from the User Interface. Scripts may contain several file transfers and registry key/value transfers to more than one machine.

· It shall provide a Windows Form based dialog to create a script.

· It shall allow editing of scripts using a Windows Form based dialog to add additional tasks or delete some old ones from a script. 

· It shall provide a control to save edited script.

· It shall provide script listing control to retrieve a list of scripts.

· It shall provide controls to select, edit and execute scripts.

· It shall delegate all operations like saving/retrieving/executing scripts to the Scripting module.

· It shall provide scrolling display for viewing status and error messages to the user of currently executing operation.

3.2.1.1.3.3. Outputs

· Status Messages: The error and status messages displayed to the user. 

· error messages: error messages displayed to the user. 

· User Commands: Commands from the user to save, execute, load, and edit scripts.

3.2.1.2. Report Handler

The Report handler process is divided into 3 processes: Report Handler-Log, Report Handler-Registry and Report Handler-File. 

3.2.1.2.1. Report Handler-Log

This process receives errors and status information from all other modules in the system and writes them to a log file as well as displays them to the user.
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Figure 9: Report Handler-Log DFD (DFD 2.2.1)
3.2.1.2.1.1. Inputs

· error/status message: Error/Status Message from Scripting module.

· error/status message: Error/Status Message from File Transfer module.

· error/status message: Error/Status Message from Registry module.

· error/status message: From Message Builder/Extractor

3.2.1.2.1.2. Processing

· shall maintain a log of all file transfer operations, registry operations performed, script operations and errors if any.

· shall display status and error messages to the user about currently executing operations.

3.2.1.2.1.3. Outputs

· error/status message: Error/Status Message to the UI Mainform for display to the user.

3.2.1.2.2. Report Handler-Registry

This process handles all registry related operations of the UI like fetching registry keys and values for display in the UI and providing key/value comparisons between remote and local registries. This information is part of the comparison report. It includes information regarding which keys/values will be created, deleted or overwritten.
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Figure 10: Report Handler-Registry DFD (DFD 2.2.2)
3.2.1.2.2.1. Inputs

· registry data: Registry tree information (keys/values) from Registry module.

· Selected Reg Keys/Values: User selected keys/ values to Report Handler for comparison.

· path: Registry Key Path to the Report Handler.

3.2.1.2.2.2. Processing

· shall retrieve registry keys/values from the local machine.

· shall retrieve registry keys/values from a remote machine.

· shall provide a mechanism for comparing local and remote registry keys/values when executing a copy command. The mechanism compares item-by-item the source registry’s key/value with that of the destination remote registry. 

· shall generate a comparison report that outlines the changes that will be made to the destination registry if command is executed. The changes will be either creating new keys/values or overwriting / deleting of old keys/values.

· If the registry module takes action from a .reg file, it shall not do the registry comparison and not show up the confirmation to the user.

3.2.1.2.2.3. Outputs

· registry command: a command  to Registry process for fetching selected nodes or subtree keys/values.

· registry data: key/value to be fetched from either local or remote registry.

· Comparison info: The Comparison report to the UI.

·  key/value: Registry keys and values to display to the user.

3.2.1.2.3. Report Handler-File

This process handles all file transfer related operations of the UI like fetching directory information (file names, sizes, date/time) for display in the UI and providing a comparison between directories of remote and local file system for selected files. This comparison information is used to generate a report that shows every change that will be made if the operation is allowed to proceed. These changes may be creating new file, file overwriting or deleting.

The functionality of the Report Handler-File process can be further divided into 3 groups Report Handler-File Compare, Report Handler-File GetTime and Report Handler-File GetFiles as shown below:
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Figure 11:  Report Handler-File DFD (DFD 2.2.3)
3.2.1.2.3.1. Report Handler-File Compare

This process compares the selected directory trees of local and remote machines and generates the comparison report. It uses the local and remote system time to compensate for different times/dates on the two machines. It fetches a file list of the remote machine and determines by comparison of file date/time whether the file being written exists, if so whether it is a newer version. This comparison information will be presented to the user. A list of all files to be created, overwritten, deleted will be created as part of this comparison report.

3.2.1.2.3.1.1. Inputs

· Selected Files: Files selected by the user to be cloned/copied to destination machine.

· FileInfo: Information about the files, ie, filenames, date/time created.

· System Time: System Time for both the local and remote machines.

3.2.1.2.3.1.2. Processing

· It shall compare the dates and time when file was last modified on the source and destination machines to determine if an older file is being copied.

· It shall generate comparison information outlining all files that will be deleted, all files to be overwritten and all files that will be newly created.

· It shall provide a mechanism to solve overwriting a newer file due to local and remote system time difference. Through this mechanism, the difference between the local system time and time on file is taken and the difference between remote system time and time last modified of remote file is taken. These differences are compared – the smaller difference indicates the newer file. 

3.2.1.2.3.1.3. Outputs

· Comparison info: The Comparison report to the UI.

3.2.1.2.3.2. Report Handler-File GetTime

This process gets the system time for both local machine and remote machine. It also handles requests from remote modules to return the local date/time. 

3.2.1.2.3.2.1. Inputs

· System Time: The local system date/time.

· System Time Request: Request from another peer for getting local machines system date/time.

· System Time: The remote machine system date/time.

3.2.1.2.3.2.2. Processing

· It shall get the System date/time from both local and remote machine.

· It shall return the local date/time to a requesting peer.

3.2.1.2.3.2.3. Outputs

· System Time: The local system date/time to Report Handler-File Compare process.

· System Time Request: Request to another peer for getting remote machines system date/time.

· System Time: The local machine system date/time to another peer.

· System Time Request: Request for getting local machines system date/time.

3.2.1.2.3.3. Report Handler-File GetFiles

This process fetches all the filenames, date/time information and filesize for selected files and directories. It fetches both the remote and local DirectoryInfo. DirectoryInfo consists of Filenames, date/time information and sizes of files within that directory. The process handles requests for getting directory information for a given remote and given local path. It fetches the DirectoryInfo from another machine by sending path information to the remote machine. Similarly, it provides DirectoryInfo for another machine connecting to it as it is a peer to peer application.

3.2.1.2.3.3.1. Inputs

· path: Directory Path from the UI.

· DirectoryInfo: DirectoryInfo from local machine for selected path.

· DirectoryInfo: DirectoryInfo from remote machine for selected path on remote machine.

· path: path from another peer requesting DirectoryInfo for that path.

3.2.1.2.3.3.2. Processing

· It shall fetch directory information (filenames, sizes, dates/times) for local machine.

·  It shall fetch directory information (filenames, sizes, dates/times) for remote machine.

· It shall provide local directory information (filenames, sizes, dates/times) for other peers requesting it.
3.2.1.2.3.3.3. Outputs

· FileInfo: filenames of both remote and local machine with size and date/time information.

· path: Directory Path from the  UI to local file system.

· DirectoryInfo: DirectoryInfo from local machine for selected path.

· DirectoryInfo: DirectoryInfo from local machine to another peer on remote machine.`


· path: path for getting DirectoryInfo from another peer on remote system.

3.3. Data Dictionary

	Message Name
	Interpretation
	DFD

	User Commands
	Command through a UI button or menu. It may include information regarding machine IP, localpath, remotepath, .reg path, filenames and registry keys/values.
	DFD2

	error/status messages
	Error Message or Status Message about an action 
	DFD2

	error messages
	Error messages displayed to user
	DFD2

	Status Messages
	Status messages displayed to user
	DFD2

	path 
	A file system directory/registry key path
	DFD2

	DirectoryInfo
	Information(filename, size, date/time created) about files in the specified directory.  
	DFD2

	key/value
	A registry node(key) and the value associated with it
	DFD2

	selected files
	The user selected files to be transferred 
	DFD2

	Selected Reg Keys/Values
	The user selected keys/values to be transferred to destination system
	DFD2

	Log
	A record of all activities and error/status messages saved to file
	DFD2

	System Time
	Remote/local System time
	DFD2

	System Time Request
	Request to fetch Remote/local System time
	DFD2

	registry command
	A command sent to Registry Module to transfer or fetch keys/values
	DFD2

	registry data
	Information about key/value to be transferred.
	DFD2

	ScriptInfo
	Contents of the script like ip, path information, registry keys/values.
	DFD2

	Comparison info
	Report generated by Report Handler on changes that will be effected to the File System or registry of the destination machine
	DFD2

	FileInfo
	Information about files which includes filename, size, date/time created.
	DFD2.2.3


3.4. Requirements Traceability Matrix

	B Specification
	A Specification
	Comment

	3.2.1.1.1.2.a
	derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	3.2.1.1.1.2.b
	3.1.1.1, 3.1.1.2
	File browser for both remote and local machines

	3.2.1.1.1.2.c
	3.1.1, 3.1.1.3, 3.1.1.3.1
	Allow users to select files manually/via pattern

	3.2.1.1.1.2.d
	3.1.1,derived
	Connect to remote machine using IP

	3.2.1.1.1.2.e
	3.1.11, 3.1.11.3,

3.1.3.2.1
	Display changes and ask for user confirmation  before making changes to destination file system

	3.2.1.1.1.2.f
	3.1.4.1.1, 
	Provide copy control for file transfer operations.

	3.2.1.1.1.2.g
	3.1.3.1.1
	Provide match control for file transfer operations.

	3.2.1.1.1.2.h
	3.1.12.5
	Provide rollback control for file transfer operations.

	3.2.1.1.1.2.j
	3.2.1.2
	Delegate operations to other modules

	3.2.1.1.1.2.k
	derived
	Select directory to rollback

	3.2.1.1.1.2.l
	derived
	UI needs to validate the IP address format

	3.2.1.1.2.2.a
	derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	3.2.1.1.2.2.b
	3.1.8.1.1
	Provide copy control for registry operations.

	3.2.1.1.2.2.c
	3.1.7.2.1
	Provide match control for registry operations.

	3.2.1.1.2.2.d
	3.1.7.1.1
	Provide backup control for registry operations.

	3.2.1.1.2.2.e
	3.1.12.4
	Provide rollback control for registry operations.

	3.2.1.1.2.2.f
	3.1.11, 3.1.7.3.1
	Display changes and ask for user confirmation before making changes to destination registry

	3.2.1.1.2.2.g
	3.1.5.1, 3.1.5.2
	Registry browser for both remote and local machines

	3.2.1.1.2.2.h
	3.1.5, derived
	Allow user to select keys/values for copy/clone/ backup

	3.2.1.1.2.2.i
	3.1.5, 3.1.5.3
	Allow user to select a .reg file as pattern

	3.2.1.1.2.2.k
	3.2.1.2
	Delegate registry operations to Registry module

	3.2.1.1.3.2.a
	3.1.9.1.3.1
	Provide an add script control

	3.2.1.1.3.2.b
	3.1.9.1.3.1.1
	Provide create script form

	3.2.1.1.3.2.c
	3.1.9.1.4.1.1, 3.1.9.1
	Allow editing scripts using a form

	3.2.1.1.3.2.d
	3.1.9.1.5.1
	Provide control to save edited script

	3.2.1.1.3.2.e
	3.1.9.1.1.1
	Provide a script browser 

	3.2.1.1.3.2.f
	3.1.9.1.1, 3.1.9.1.4.1, 3.1.9.1.2.1, 3.1.9.1
	Controls to select, edit, execute scripts

	3.2.1.1.3.2.g
	derived
	Delegate script operations to Scripting module

	3.2.1.1.3.2.h
	derived
	Provide status /error messages for currently executing operation

	3.2.1.2.1.2.a
	derived
	Save log file

	3.2.1.2.1.2.b
	derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	3.2.1.2.2.2.a
	derived
	Retrieve register information from a local machine

	3.2.1.2.2.2.b
	3.1.5.2.1
	Retrieve registry information from a remote machine

	3.2.1.2.2.2.c
	derived
	Provide a comparison mechanism to compare local and remote keys/values

	3.2.1.2.2.2.d
	3.1.11,derived
	Generate a comparison report for user

	3.2.1.2.2.2.e
	derived
	If registry module takes a action from .reg, Reporting doesn’t need to do the comparison

	3.2.1.2.3.1.2.a
	derived
	Compare file timestamp

	3.2.1.2.3.1.2.b
	3.1.11,derived
	Generate a comparison report for user

	3.2.1.2.3.1.2.c
	derived
	Provide a mechanism for comparing file timestamp

	3.2.1.2.3.2.2.a
	derived
	Get system date/time for local and remote machine

	3.2.1.2.3.2.2.b
	derived
	Return local date/time to requesting peer

	3.2.1.2.3.3.2.a
	3.1.1.2.1
	Retrieve remote machine directory information

	3.2.1.2.3.3.2.b
	3.1.1.2.1
	Retrieve remote machine directory information

	3.2.1.2.3.3.2.c
	3.1.1.1.1
	Retrieve local machine directory information


4. Script Module Overview and Requirements 

4.1. Architecture

The Script component is a subsystem of the P2P Cloner program. The Script subsystem provides the functionalities of creating, loading, editing, saving user scripts, and retrieving scripts from the default script file directory. It also provides executing scripts provided by user. When opening the P2PCloner program’s Script form, the User has multiple choices:

· Load script commands from a user script file to the system

· Save changes to an existing script 

· Create a new script file with a list of script commands;

· Execute one script or multiple scripts 

The whole Script processing has three major components shown in Figure12.

· ClonerScript: checks whether the requested script file exists or not; proceeds with the script adding, editing, loading, creating, and saving requests through the help of XMLRW component. It dispatches the script commands to the Registry Module and File Transfer module and also reports the error format message to another subsystem (Reporting subsystem). 

· XMLRW: checks the requested XML script file format is in the legal script format or not; loads script messages in an XML script file from the file storage system to the working system; saves script command messages to a designated script file in XML format; also supports the XML element insertion, deletion and modification.  

· ScriptWrapper: is shared between the other outside subsystem (e.g.UI) and the Script subsystem. It provides the functionality to “wrap” the script commands as they are passed to and fro between the UI and Script module.
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Figure 12 – Script Modules Diagram

4.2. Requirements

The whole processing of Script subsystem is shown in the Figure 13 – Script subsystem data flow diagram. The possible requests from other subsystems are; retriving scripts from the script directory, loading script commands from a user defined script, saving commands to a user defined script, and executing the selected scripts. To fulfill these requests, the Script subsystem can have 5 processing steps, viz., Cloner Script Control, XML Reader, Script Wrapper, Script Dispatch, XML Writer processes.
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Figure 13 – Script Subsystem Data Flow Diagram (DFD 3)
4.2.1. Functional Requirements

This section describes the 5 major processings and their activities required of the Script subsystem.

4.2.1.1. Cloner Script Control Process

This process receives the requests coming from caller(eg.UI), and starts the different jobs based on the caller’s requests, e.g., reading script command from script, writing to script file, retriving scripts from the script directory, and executing the user-defined script. 
4.2.1.1.1. Inputs

· User Commands

4.2.1.1.2. Processing

· This process shall delegate tasks through its sub-processes to the Reporting, File Transfer and Registry module depending upon the user commands.  DELETED. It shall retrieve a list of scripts from the script directory if the user requests to do so. 
4.2.1.1.3. Outputs

· Script Name For Reading

· Script Name For Writing

· ScriptInfo

4.2.1.2. XML Reader Process

This process deals with reading the XML input file and extracting the tags from the file to create individual script commands. It will also throw errors and cancel the current operation if the reading process fails.

4.2.1.2.1. Inputs

· Script Name For Reading

· XML Script File

4.2.1.2.2. Processing

· This process shall provide a facility to extract script commands from the XML file. It shall provide a error stating that the XML file is not readable, and cancel script execution or loading. It shall provide an error stating that the format of the script is not as per specification and cancel script execution or loading. 

4.2.1.2.3. Outputs

· error/status messages

· Individual Script Command

4.2.1.3. Script Wrapper Process

This process is responsible for collecting all the individual commands and constructing a container of script commands. The ScriptInfo is that is created is in the same format as the one provided to the Script module.

4.2.1.3.1. Inputs

· Individual Script Command

4.2.1.3.2. Processing

· The process shall provide a functionality to accumulate the individual script commands in a container of script commands. 

4.2.1.3.3. Outputs

· ScriptInfo
4.2.1.4. Script Dispatch Process

The process handles the separation and dispatch of the script commands to their respective processes. Each command is sent to the respective system in order.
4.2.1.4.1. Input 

· Individual Script Command
4.2.1.4.2. Processing

· It shall send each incoming  script command to its respective module (File Transfer or Registry) in the format requested by the receiving module for execution without user interaction. 

4.2.1.4.3. Outputs  

· Registry Command and Registry Data

· FTCommands

4.2.1.5. XML Writer Process

The XML Writer process deals with the task of writing the given script commands to the XML script file. This process has to segregate the contents of the ScriptInfo into a a set of commands that can be collectively stored in the XML file. The XML Writer will throw errors if the write operation in not successfully completed.

4.2.1.5.1. Input

· Script Name For Writing

· ScriptInfo

4.2.1.5.2. Processing

· It shall provide a way of segregating the Script commands from the ScriptInfo. It shall generate XML tags for the separated script commands. It shall write the XML tags and script commands in an ordered form in the XML  file to form the script in the pre-defined format.. It shall show an error if the writing process is not successful and cancel the writing activity. 

4.2.1.5.3. Output

· XML Script File

· error/status messages

4.3. Data Dictionary

	Message Name
	Interpretation
	DFD

	User Commands
	Divided into 3 commands: Save Script Command, Execute Script Command, Retrieve All Scripts Command. It will also contain the Script Information from the Script Edit Form or Script names. 
	DFD3

	Script Name For Reading
	Filename of the Script file to be read.
	DFD3

	Script Name For Writing
	Filename of XML Script file used for saving the script.
	DFD3

	Individual Script Command
	Single Script command extracted from the XML file.
	DFD3

	ScriptInfo
	A collection of Script Commands and list of Script names used between UI and Script module.
	DFD3

	error/status messages
	Error or status messages which describe the error or give the status of the operation.
	DFD3

	XML script file
	This refers to the XML file that is used for storing the scripts in XML format.
	DFD3

	Registry Command, Registry Data
	Registry Commands is the corresponding function call. Registry Data contains: SKey, DKey, value, Rtransfer pattern, Regfile pattern, Rmachine IP, Lmachine IP.
	DFD3

	FTCommands
	Commands to FileTransfer Module that contain: SFileDir, Sfile, DfileDir, File pattern, Ftransfer pattern, Rmachine IP, Lmachine IP.
	DFD3


4.4. Requirements Traceability Matrix

	B level

Specification
	A Level Specification
	Comment

	4.2.1.1.2.b
	3.1.9.1.1.1.
	Retrieve a list of scripts from the script directory if the user requests to do so.

	4.2.1.2.2a.
	3.1.9.1.4
	Facility to extract scripts from XML file. 

	4.2.1.2.2b
	Derived
	Provide errors if XML file is non-readable.

	4.2.1.2.2.c
	3.1.9.1.7
	Provide errors if XML tags are in incorrect format.

	4.2.1.3.2a
	Derived
	Provide a functionality to accumulate script commands in a container.

	4.2.1.4.2a
	3.1.9.1.2

3.1.9.1.6


	Provides functionality to execute Script commands.

	4.2.1.5.2a
	Derived
	Provide the functionality to separate script commands from container.

	4.2.1.5.2b
	Derived
	Provides list of tags to format the XML file.

	4.2.1.5.2c
	3.1.9.1.3

3.1.9.1.5

3.1.9.1.4
	Provides facility to write Script commands to XML File n the script format. 

	4.2.1.5.2d
	Derived
	Show error if writing is unsuccessful


5. Registry Module Overview and Requirements 

5.1. Architecture

The registry module will allow a client to take a snapshot
(backup) of a remote registry. The user can take a snapshot of the
entire registry or any registry entry (key/hive). The snapshot shall be saved in a '.reg' file (time-stamped, IP-stamped) on client side.
If remote machine's registry gets damaged, client can restore
by loading earlier snapshot on the remote machine.
The client can also match local and remote registry entries. After this operation, the structure of both remote registry and local registry will be exactly same.

The user can retrieve specified registry entries (hives, keys and key-value pairs) from the remote registry through registry browser. Some 'critical' keys will not be allowed any access/modification. The user cannot modify some keys that are critical to the system (e.g. - HKEY_LOCAL_MACHINE).

Before any of the above operation is performed on a remote
registry, the remote registry will be backed up in a rollback (.reg)
file. Any damage done after an user operation can be restored to its original state (pre-operation state) by loading corresponding rollback (.reg) file pertaining to that operation, user, remote machine and registry entry. Rollback operation will be prevented or nullified for two following conditions:

· If user initiating rollback of an operation is not the same user who performed the operation.
· If two operations are not mutually independent, meaning two operations are done on same registry entry or to its parent entry, then only last operation will be allowed to rollback and rollback on first operation will be nullified.

Rollback will also be provided to restore registry to previous application startup state of registry.
Our goal is to create a reusable module for conducting various registry operations like backup, rollback, match and retrieve. External environment or modules (User Interface Module, Scripting Module, Message Builder/Extractor Module) can interact with this module through public function calls. The Message Builder/Extractor Module can also interact with registry module using message passing. The registry module will interact with Reporting Module to log status and error for each operation related to the registry. It will also interact with the File System Services to read and write rollback (.reg) file. All External Modules will pass required information to perform a registry operation. These could be registry command and registry data (registry key/ hive, registry values, .reg/rollback file name, operation identifier, source & destination user and IP address). Registry module will return error information or status information for each operation to external module.
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Context Diagram - Registry Module


Figure 14  - Context Diagram for Registry Module and its interaction with other modules

The registry component consists of the following modules –

Controller - The Registry Controller process acts like an executive module and is responsible for delegating and coordinating all registry operation requests to appropriate processes. The registry controller delegates to Backup process any request for backup/rollback operation. Similarly it delegates to Editing process any request for registry match and retrieval.

Backup - The Backup process is responsible for handling all registry backup and rollback operations. It provides support to store a snapshot (backup) of entire registry or a hive or a registry entry. It also provides rollback support, which allows rollback on non-overlapping, independent registry entries to be restored to a previous state, if a user initiating rollback is same as user who performed the operation.

Editing - The Editing process is responsible for providing support for matching and retrieving registry elements. The process facilitates creation, retrieval and overwriting (for match operation) of registry entries (keys and values). However discretion is used by the Editing Process to prevent modification of critical registry elements (hives, keys and values).
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Figure 15 - Module Diagram for Registry Subsystem and dependencies between registry modules

5.2. Requirements

Registry module is responsible for critical registry operations. This module facilitates registry backup & rollback and registry matching & retrieval. Using this module makes it possible for the Cloner to edit the remote machine’s registry. It also becomes possible to take snapshots (backups) of the remote machine’s registry upon user request.

Here we identify all of the processes that are collectively responsible for satisfying all of the Registry Module’s requirements. The processes are Registry Controller, Backup and Editing. Each of these processes is responsible for a set of requirements that we will describe in detail below.

Here we identify all of the processes that are collectively responsible for satisfying all of the Registry Module’s requirements. The processes are Registry Controller, Backup and Editing. Each of these processes is responsible for a set of requirements that we will describe in detail below.
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Figure 16 -  Data Flow Diagram for Registry Module (DFD 4)

5.2.1. Functional Requirements

The following sections describe in detail, the activities performed by the Registry Module. It should be noted that Registry operations will not be performed if source and destination machines are the same, or if the Operating System prohibits these operations.

5.2.1.1. Registry Controller

The Registry Controller process acts like an executive and is responsible for delegating all registry operation requests to appropriate processes. The registry controller delegates to Backup process any request for backup/rollback operation. Similarly it delegates to Editing Process any registry matching and retrieving operations.

5.2.1.1.1. Inputs

· “registry command” - The Registry Controller accepts registry command from external environment (User Interface Module, Message Builder/Extractor Module, Scripting Module or Reporting Module) to initiate a registry operation. This command could be viz., match, retrieve, rollback or backup.

· “registry data” - The Registry Controller accepts registry data (if an operation requires data) from external environment (User Interface Module, Message Builder/Extractor Module, Scripting Module or Reporting Module) to complete a registry operation. This data could be key, key name, key value, .reg/rollback file name, source, destination IP address and operation identifier.

· “error/status” - The Registry Controller receives error or status information from the Backup and Editing process which indicates success / failure of an operation.
5.2.1.1.2. Processing

· The Registry Controller shall accept requests for match, retrieve, backup and rollback operations and save source IP, destination IP, operation data for future reference.

· The Registry Controller shall report any error encountered during an operation.

· The Registry Controller shall facilitate loggging the status or outcome of every operation.

· The process shall handle concurrent read / write requests to the registry. 

· The process shall allow matching and retrieving of registry entries, specified by registry file in the request message. 

· The process shall provide the capability to match (delete and insert), retrieve (read) specific registry entries by using .reg files. 

· The process shall support a match command for local and remote registries. 

· The process shall support a copy command for copying top-level values for any key.  

· The process shall allow backup of any registry entry to a .reg file, identified by source machine, destination machine, and operation ID. 

· The process shall provide the capability to rollback registry operations to registry entries, so that registry entry after legal rollback is same as it was prior to commencement of the operation. 

· Rollback shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same registry entry. 

· During qualification test a valid .reg file shall  be exported and used as a test registry pattern. 
5.2.1.1.3. Outputs

· “backup/rollback command” - The Registry Controller sends commands to the Backup process for initiating registry operations involving registry backup or rollback operations.

· “match/retrieve command” - The Registry Controller sends commands to the Editing process for the purpose of matching or retrieving registry elements.

· “error/status” - The Registry Controller indicates the external environment (Reporting Module, Message Builder/Extractor Module) of an operation’s success or failure and reports/logs to Reporting Module.

· “registry data” - The Registry Controller provides registry data (if an operation requires data) to external environment (Message Builder/Extractor Module, Reporting Module) to complete a registry operation.

· “registry command” - The Registry Controller sends registry command to external environment (User Message Builder/Extractor) to initiate a remote registry operation.

5.2.1.2. Backup Process

The Backup process is responsible for handling all registry backup and rollback operations. Through this process, it becomes possible to store a snapshot (backup) of the entire registry or some of its hives or any registry entries. It also provides rollback feature, which allows the registry to be restored to a previous state or to a application startup state.

5.2.1.2.1. Inputs

· “backup/rollback command” - From the Registry Controller, the Backup process receives a backup/ rollback command.

· “registry data” - The Registry Controller sends registry data (if an operation requires data) to complete a registry operation. This data could be key, key name, key value, .reg/rollback file name, source, destination IP address and operation identifier.

· “files” - The Backup process receives .reg file from.Net File System upon request.
5.2.1.2.2. Processing

· The process shall allow the backup of the remote registry where allowed by the Operating System.

· The process shall store the registry backup in a file that is stamped with the current time, registry entry and destination machine’s IP.

· Rollback information shall be saved in a .rbk file. The actual format of storing rollback information is not specified but it should be in a format that is efficient in terms of storage requirements given the average size of registry files. 

· The process shall allow  multiple rollbacks of operations, if these operations on registry entries are mutually independent for a particular user. 

· The process shall only allow rollback of last operation, if there are sequences of 2 or more mutually dependent operations on same registry entry.

· The process shall allow a rollback only if the destination machine’s IP matches the IP stamped on the backup file.

· The process shall create a rollback file (on local machine) at application startup. This file can be used to restore the local registry to the previous startup state.

5.2.1.2.3. Outputs

· “files” - The Backup process writes backup and rollback files into File System.

· “error/status” - The Backup Process indicates to Registry Controller Module of an operation’s success or failure.
5.2.1.3. Editing Process

The Editing process is responsible for providing support for editing registry entries. The process facilitates creation, retrieval and deletion of registry entries, hives, key-value’s. However discretion is used by the Editing Process to prevent modification of critical registry elements (hives, keys and values).

5.2.1.3.1. Inputs

· “match/retrieve command” - From Registry Controller Process, Editing process receives an match or retrieve  command.

· “registry data” - The Registry Controller sends registry data (if an operation requires data) to complete a registry operation. This data could be key, key name, key value, source, destination IP address and operation identifier.

· “registry entry” - The Editing process also receives access to registry entries (key, key name, keys-value) from Windows Registry.
5.2.1.3.2. Processing

· For a specified key, the process shall retrieve all sub-keys and all values of type REG_SZ and REG_DWORD from the registry. 

· The process shall provide the capability to make the destination registry sub-tree exactly match (delete and create or insert) the corresponding sub-tree in a .reg file on the source machine. 

· The process shall overwrite all registry entries (included in the match command) in destination registry if to match the specified source registry entries. 
5.2.1.3.3. Outputs

·  “error/status” - The Editing Process indicates to Registry Controller Module of an operation’s success or failure.

· “registry entry” - The Editing process writes and deletes registry entries (key, key name, keys-value) to Windows Registry.

5.2.2. External Interface Requirements

5.2.2.1. Software Interfaces / API

The registry modules makes use of the .Net Framework SDK 1.0

5.3. 
Data Dictionary

	Message Name
	Interpretation
	DFD

	
	
	

	registry commands 


	“registry-command” - Requests for registry operations (match, retrieve, rollback, backup)
	DFD4 

	registry data
	“registry data” - Data required for a registry operation (if any) – key, key name, key value, destination IP, operation identifier, .reg/rollback file name.
	DFD4 

	“error / status”
	“error” - Error defined by the Registry Controller to indicate error along with error identification information.

“status” - success or failure of an operation
	DFD4 

	“backup/rollback command and registry data”
	“backup” – backup command for an operation to be done before commencement of operation

“rollback” – rollback command for an executed operation to restore registry state to state before commencement of execution of an operation

“registry data” - Data required for a registry operation (if any) – key, key name, destination IP, operation identifier, .reg/rollback file name.
	DFD4 

	“match/retrieve command

and registry data”
	“match” – match command for matching source and destination registry entries.

“retrieve” – retrieve command for reading a registry entry.

“registry data” - Data required for a registry operation (if any) – key, key name, key value, destination IP, operation identifier, .reg/rollback file name.
	DFD4 

	“files”
	Backup .reg files or rollback .reg files
	DFD4 

	“registry entry”
	Key, key name, key value
	DFD4 


5.4. Requirements Traceability Matrix

	B-Specifications
	A-Specifications
	Comment

	
	
	

	5.2.1.1.2.a
	Derived 
	Different Operations on Registry

	5.2.1.1.2.b
	Derived
	Error Reporting

	5.2.1.1.2.c
	Derived
	Logging status

	5.2.1.1.2.d
	3.1.6.3.
	Concurrent requests

	5.2.1.1.2.e
	3.1.6.
	Registry editing facility

	5.2.1.1.2.f
	3.1.8.
	Registry editing facility

	5.2.1.1.2.g
	3.1.7.2.
	Registry synchronization (renamed to match)

	5.2.1.1.2.h
	3.1.8.1.
	Registry copy

	5.2.1.1.2.i
	Derived
	Registry backup file naming

	5.2.1.1.2.j
	3.1.12.
	Registry rollback

	5.2.1.1.2.k
	3.1.12.1
	Registry rollback

	5.2.1.1.2.l
	3.2.5.1
	Registry test pattern

	5.2.1.2.2.a
	3.1.7.1.
	Backup or registry or sub-tree

	5.2.1.2.2.b
	Derived
	Rollback file stamping

	5.2.1.2.2.c
	3.1.12.3.
	Rollback file format

	5.2.1.2.2.d
	Derived
	Rollback levels

	5.2.1.2.2.e
	Derived
	Rollback condition

	5.2.1.2.2.f
	Derived
	Rollback condition

	5.2.1.2.2.g
	Derived
	Rollback at startup

	5.2.1.3.2.a
	3.1.6.1.
	Retrieving registry elements

	5.2.1.3.2.b
	3.1.7.
	Registry synchronizations (renamed to match)

	5.2.1.3.2.c
	3.1.7.3.
	Registry synchronizations (renamed to match – delete + create/insert)


6. Communication Module Overview and Requirements 

6.1. Architecture

The communication system is a reusable component of the Peer-to-Peer Cloning System. It provides a way for machines to connect to each other and to pass messages from one machine to other.

The communication system uses XML based message passing for all communication between machines. That is, anything (Data, Files, Commands, Messages) that passes through communication layer has to be an XML formatted message. The XML formatting of messages is taken care of by a non-reusable component outside the communication system. Communication system assumes that any message that comes from other machine or any message that is sent by it is an XML formatted message. So, while transferring data, it treats the data as an XML formatted string and transmits accordingly.

If multiple messages are transmitted from a machine at any given time, the communication system has the capability to process them in order so that no message is lost. Also, it can receive messages from multiple machines and can forward them for further processing.

The partial context diagram for communication system is as given on next page. It receives connection requests from other machines, and it initiates connection requests to connect to other machines. After the connections are established, communication system maintains those connections and passes messages back and forth between local and remote machines. 
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Figure 17: Partial Context Diagram for Communication Subsystem

The communication system cannot initiate more than one connection request at a time. So, one machine can initiate connection to only one machine at a time. But, at the same time, any number of machines can initiate a connection request for a single machine. So, one machine can act as a server for many machines. But, it cannot act as a client for more than one machine at a time.

The communication system is divided in three major components as follows:
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Figure 18: Module Diagram for Communication Subsystem

The message manager manages flow of messages from local to remote machine and from remote machines to local machine. The client part can initiate connection to one other machine and do message transfer activities. The server part acts as a server for any number of other machines. It serves their requests for data transfers.

6.2. Requirements

The processing for Communication module is divided into three main processes namely Message Manager, Connection Process and Message Relay. 
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Figure 19: Data Flow Diagram 5

6.2.1. Functional Requirements

This section describes the activities done by various processes and their inputs and outputs.

6.2.1.1. Message Manager

The message manager serializes the messages for transmission and processing. The messages coming for transmission from local machine include the connection requests and messages in XML format. Also, the messages received from remote machine(s) are processed in order so that any of them does not get lost.

The Message Manager passes any errors/status messages received during the operations to the application for further processing.

6.2.1.1.1. Inputs

· Make Connection Requests – Connection Requests for connecting to remote machine

· Messages – Messages to be sent to remote machine

· Machine IP Addresses – IP address of the machine to which the message is to be sent

· Could Not Connect Message – Message indicating that connection to remote machine could not be established

· Connected Message – Message indicating that connection to remote machine was established

· Lost Connection Message – Message indicating that connection to remote machine was lost

· Error Messages – Messages indicating that an error occurred during data transfer operation or connection operation

· Received Messages – Messages received from remote machine(s)
6.2.1.1.2. Processing

· shall sequence the messages for processing, for transmission and reception

· shall provide to any application that includes communication, an interface for message passing / retrieval

· This process shall send out a notification message in case of any unexpected connection failures

· This process shall send out a notification message in case of any connection request failures

· shall send out notification message in case of any new connection being established. DELETED.

· shall send out error messages in case of any errors occurred during a message transfer operation

6.2.1.1.3. Outputs

· Received Messages – Messages received from remote machine(s)

· Messages – Messages to be sent to remote machine

· Machine IP Addresses – IP address of the machine to which the message is to be sent

· Make Connection Requests – Connection Requests for connecting to remote machine

· Error Messages – Messages indicating that an error occurred during data transfer operation or connection operation

· Connected Message – Message indicating that connection to remote machine was established

· Lost Connection Message – Message indicating that connection to remote machine was lost

· Could Not Connect Message – Message indicating that connection to remote machine could not be established
6.2.1.2. Connection Process

The Connection Process does the work of establishing incoming connections and initiating new connection. If there are any errors/status messages, they are reported to message manager for further processing. The message manager passes them on to application for display.

The Connection Process is divided into sub-processes as shown below:
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Figure 20: Data Flow Diagram 5.2

6.2.1.2.1.  Request Validation Process

This process validates the connection request. If the IP address provided in connection request is not valid, it throws an error message. Also, if the connection is already established between the local machine and destination machine, it sends a message saying connection is present.

6.2.1.2.1.1. Inputs

· Make Connection Requests – Connection Requests for connecting to remote machine 

6.2.1.2.1.2. Processing

· will validate the machine IP address

· will give out an error message if the IP address is not valid

· If the connection is already established, will give a message indicating that the connection is made

6.2.1.2.1.3. Outputs

· Connected Message – The message indicating that connection was already established with remote machine

· Machine IP Address – The IP address of the machine to which connection is to be made

· Error Messages – Messages indicating that an error occurred during connection operation
6.2.1.2.2. Send Outgoing Connection Request Process

Once the connection request is validated, this process initiates a connection request for the machine specified by the IP address received from request validation process.

6.2.1.2.2.1. Inputs

· Machine IP Address – IP address of the machine to which connection is to be made

· Connection Status Message – The message indicating that connection was established or failed
6.2.1.2.2.2. Processing

· shall be responsible for establishing and terminating connections when requested to do so

· When a request to connect to a remote machine comes and a connection is already active with another machine, the process shall disconnect first connection and then make new connection DELETED
· This process shall send a connection request over network to remote machine with given IP address in order to establish a connection

· This process shall generate error messages if the connection procedure fails

· This process shall generate status messages regarding status of connection DELETED
6.2.1.2.2.3. Outputs

· Connected Message – The message indicating that connection was established with remote machine

· Could Not Connect Message – The message indicating that connection could not be established with remote machine

· Make Connection Requests – Connection Requests for connecting to remote machine
6.2.1.2.3. Establish Incoming Connection Process

This process accepts any incoming connection requests from remote machines and establishes connections with them.

6.2.1.2.3.1. Inputs

· Service Connection Requests – Connection Requests coming from remote machine(s)
6.2.1.2.3.2. Processing

· shall be responsible for establishing and terminating connections when requested to do so

· shall provide capability for 10 systems to connect to single system to perform transfers
· This process shall accept any incoming connection requests from remote machines and try to establish a connection with them

· This process shall generate error messages if the connection procedure fails

· This process shall generate status messages regarding status of connection DELETED.
6.2.1.2.3.3. Outputs

· Connected Message – The message indicating that connection was established with remote machine

· Error Messages - Messages indicating that an error occurred during connection operation

6.2.1.3. Message Relay

Once the connections are established, the XML messages can be transmitted and received by the machine. The Message Relay process takes care of that task. This process is responsible for conveying any connection losses or any errors while message passing. These errors are passed on to the message manager who processes them and passes them on for display.

The Message Relay process is divided into sub-processes as shown below:
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Figure 21: Data Flow Diagram 5.3

6.2.1.3.1.  Check Connection Status Process

This process checks if the connection to the remote machine to which the message is to be sent is still alive. If the connection is there, messages are sent over it.

6.2.1.3.1.1. Inputs

· Machine IP Addresses – IP Addresses of the machines to which messages are to be sent 

· Messages – Messages that are to be sent to remote machine

· Lost Connection Message – Message from network that connection was lost
6.2.1.3.1.2. Processing

· This process shall validate if the connection with the remote machine to which message is to be sent is active 

· This process shall send out a notification message in case of any connection request failures.
6.2.1.3.1.3. Outputs

· Lost Connection Message – Message indicating that connection to remote machine was lost 

· Messages – Messages to be sent to remote machines
6.2.1.3.2.   Send Message Process

If the connection is available for sending message, then this process sends the XML formatted message over the network to the destination machine.

6.2.1.3.2.1. Inputs

· Messages – Messages to be sent to remote machine

· Message Status – The message indicating that connection was established or failed

· Lost Connection Message – Message indicating that connection was lost while message send was in progress
6.2.1.3.2.2. Processing

· shall be able to send a message at the same time when a message is being received
· This process shall send the XML messages over the network to the remote machine whose IP address is given

· shall pass selected files to destination in message form
· shall pass selected key/value pairs to destination in message form
· If the connection failure occurs during message transfer, this process shall generate notification message

· This process shall monitor if the message was sent successfully over the network. If not, it shall generate error message
6.2.1.3.2.3. Outputs

· Lost Connection Message – Message indicating that connection was lost while message send was in progress

· Messages – Messages to be sent to remote machine

· Error Messages – Messages indicating what error occurred during message send
6.2.1.3.3.   Receive Message Process

This process accepts any incoming messages from remote machines and sends them to message manager.

6.2.1.3.3.1. Inputs

· Received Messages – Messages from remote machine(s)
6.2.1.3.3.2. Processing

· shall be able to receive a message at the same time when a message is being sent
· This process shall receive messages in the XML format sent by a remote machine to the machine on which it is running
6.2.1.3.3.3. Outputs

· Received Messages – Messages received from remote machine in XML format.
6.3. 
Data Dictionary

	Message Name
	Interpretation
	DFD

	Make Connection Requests
	Connection Requests for connecting to remote machine
	DFD 5,

DFD 5.2

	Messages
	Messages passed from local machine to remote machine
	DFD 5,

DFD 5.3

	Machine IP Addresses
	IP Addresses of the machines to which connection is to be made
	DFD 5,

DFD 5.3

	Received Messages
	Messages received from remote machine(s)
	DFD 5,

DFD 5.3

	Error Messages
	Messages indicating any error in connections or in message passing
	DFD 5,

DFD 5.2,

DFD 5.3

	Connected Message
	Message from Communication system to message builder indicating a connection has been established
	DFD 5,

DFD 5.2

	Could Not Connect Message
	Message from Communication system to message builder indicating a connection cannot be established
	DFD 5,

DFD 5.2

	Lost Connection Message
	Message from communication system to message builder indicating an active connection was lost
	DFD 5,

DFD 5.3

	Connection Status Message
	Message from network to communication interface indicating status of connection (i.e. – connected/disconnected)
	DFD 5,

DFD 5.2

	Service Connection Requests
	Connection Requests from remote machine(s)
	DFD 5,

DFD 5.2

	Message Status
	Message from network to communication interface indicating status of message (i.e. – sent/not sent)
	DFD 5,

DFD 5.3

	Machine IP Address
	IP address of the machine to which connection is to be made
	DFD 5.2


6.4. Requirements Traceability Matrix

	B-Specification
	A-Specification
	Comment

	6.2.1.1.2.a
	Derived
	Serializes the messages

	6.2.1.1.2.b
	Derived
	Mechanism for message passing/retrieval

	6.2.1.1.2.c
	3.1.10.1.1.
	Notification of connection failures

	6.2.1.1.2.d
	Derived
	Notification of connection request failures

	6.2.1.1.2.e
	Derived
	Notification of new connections (received and established)

	6.2.1.1.2.f
	Derived
	Notification of errors occurring during message transfer

	6.2.1.2.2.2.a
	3.1.10.1
	Establishing and terminating connections

	6.2.1.2.2.2.b
	Derived
	One machine at a time connects to only one other machine

	6.2.1.2.2.2.c
	Derived
	Send a request to establish connection with remote machine

	6.2.1.2.2.2.d
	Derived
	Error messages in case connection procedure fails

	6.2.1.2.3.2.a
	3.1.10.1
	Establishing and terminating connections

	6.2.1.2.3.2.b
	Derived
	Multiple machines can connect to single machine at a time

	6.2.1.2.3.2.c
	Derived
	Accept incoming connection requests

	6.2.1.2.3.2.d
	Derived
	Error messages in case connection procedure fails

	6.2.1.3.1.2.a
	Derived
	Validate connection request

	6.2.1.3.1.2.b
	Derived
	Notification of connection request failures

	6.2.1.3.2.2.a
	Derived
	Send and receive messages at same time

	6.2.1.3.2.2.b
	3.1.2., 3.1.10
	Sending message to remote machine

	6.2.1.3.2.2.c
	3.1.2.2
	Passing files in message form to destination

	6.2.1.3.2.2.d
	3.1.6.2
	Passing registry keys in message form

	6.2.1.3.2.2.e
	Derived
	Handling connection failures

	6.2.1.3.2.2.f
	Derived
	If message transfer not successful, generate error message

	6.2.1.3.3.2.a
	Derived
	Send and receive messages at same time

	6.2.1.3.3.2.b
	3.1.2., 3.1.10
	Receive message from remote machine in XML format


7. Message Builder/Extractor Module Overview and Requirements 

7.1. Architecture

The message builder/extractor (henceforth called MBE), is the one point contact between communication module and all the other modules of the P2P Cloning system. Its primary function is to mediate between communication system and other modules. Also, it does the function of building and extracting XML formatted messages. As a one-point contact, MBE interacts with every other module in the system.

When communication system receives a message, MBE takes it, parses it, and gets the message details like message type, destination module, file name, etc. Then it delivers those details to respective modules for further processing.
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When any subsystem needs to pass a message to remote machines, it passes it to the MBE. MBE builds the message and passes it on to Communication system for transmitting it to the remote machine.

7.2. Requirements

The processing for File Transfer module is divided into two main processes namely Message Builder and Message Extractor.
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7.2.1. Functional Requirements 

This section describes the activities done by various processes and their inputs and outputs.

7.2.1.1. Message Extractor

Message extractor accepts messages from communication system and parses them, extracts the message information and passes it on to the appropriate module for further processing.

There are some messages generated by Communication system to indicate the state of connections and message status. Message Extractor can understand and extract those messages into status/error messages that can be processed by Reporting Subsystem.

7.2.1.1.1. Inputs
· Received Messages – Messages in XML format received from remote machine(s)

· Could Not Connect Message – Communication system generated message to signify that connection could not be established

· Connected Message – Communication system generated message to signify that connection was established

· Error Messages – Communication system generated message to indicate errors occurred while connecting or message passing

· Lost Connection Message – Communication system generated message to signify that connection was lost

7.2.1.1.2. Processing
· This process shall have capability to extract XML formatted messages.

· This process shall pass extracted messages to respective modules i.e. File Transfer, registry and reporting modules.

7.2.1.1.3.   Outputs
· registry command – Commands issued by registry module from remote machine or local machine

· registry data – Registry key/value pairs or registry files

· file command – Commands issued by file transfer module from remote machine or local machine

· file data – Files to be sent or received

· error/status message – Message indicating errors in message passing or status of message transfers

· error/status messages – Messages to be sent to reporting module regarding errors / message transfer status.

· path – Path of the files on local or remote machine

· Directory Info – The directory tree information from remote machine or local machine

· System Time Request – Request for system time of machine

· System Time – System time of the machine

7.2.1.2. Message Builder
Message Builder accepts details of an operation that is to be performed on remote machine. It then creates an XML formatted message from those details and passes it on to communication system for transmission to remote machine.

7.2.1.2.1.   Inputs
· registry command – Commands issued by registry module from remote machine or local machine

· registry data – Registry key/value pairs or registry files

· file command – Commands issued by file transfer module from remote machine or local machine

· file data – Files to be sent or received

· path – Path of the files on local or remote machine

· Directory Info – The directory tree information from remote machine or local machine

· System Time Request – Request for system time of machine

· System Time – System time of the machine

7.2.1.2.2.   Processing
· This process shall have capability to build XML formatted messages

· This process shall build the XML formatted messages from the information given by Reporting Module, Registry Module and File Transfer Module2
7.2.1.2.3.   Outputs
· Make Connection Requests – Requests for connection to remote machine

· Messages – XML formatted messages

· Machine IP Addresses – IP Address of machine to be connected to

7.3. 
Data Dictionary

	Message Name
	Interpretation
	DFD

	Received Messages
	Messages received from remote machine(s)
	DFD6

	Could Not Connect Message
	Message from Communication system to message extractor indicating a connection cannot be established
	DFD6

	Connected Message
	Message from Communication system to message extractor indicating a connection was established
	DFD6

	Error Messages
	Messages indicating any error in connections or in message passing
	DFD6

	Lost Connection Message
	Message from communication system to message extractor indicating an active connection was lost
	DFD6

	file command
	This message contains file transfer commands like roll back, acknowledgement, file request, etc.
	DFD6

	file data
	This message contains files to be sent to remote machine or files received from remote machine
	DFD6

	registry command
	This message contains registry commands like roll back, acknowledgement, registry request, etc.
	DFD6

	registry data
	This message contains registry key/value pairs or registry files to be sent to remote machine or registry key/value pairs or registry files received from remote machine
	DFD6

	error/status message
	Error or status message given by builder/extractor to file transfer or registry module giving info about errors encountered in file/registry transfers or status of file/registry transfers
	DFD6

	error/status messages
	Error or status message given by builder/extractor to reporting module giving info about errors encountered in file/registry transfers or status of file/registry transfers
	DFD6

	Directory Info
	The directory information on remote machine on given path
	DFD6

	Path
	Path on remote machine of which directory information is requested
	DFD6

	System Time Request
	Request for system time on remote machine 
	DFD6

	System Time
	System time to be sent to remote machine
	DFD6

	Make Connection Requests
	Connection Requests for connecting to remote machine
	DFD6

	Messages
	Messages passed from local machine to remote machine
	DFD6

	Machine IP Addresses
	IP Addresses of the machines to which connection is to be made
	DFD6


7.4. 
Requirements Traceability Matrix
	B-Specification
	A-Specification
	Comment

	7.2.1.1.2.a
	3.1.10.2
	Capability of Extracting XML messages

	7.2.1.1.2.b
	3.1.10.2.2

	Pass messages to required module

	7.2.1.2.2.a
	3.1.10.2.1
	Capability of building XML messages

	7.2.1.2.2.b
	3.1.10.2
	Build XML messages from info by Reporting, File Transfer and Registry modules


8. File Transfer Module Overview and Requirements 

The File Transfer module is responsible for transferring files from local machine to remote machine and from remote machine to local machine. It accepts file transfer requests from User Interface and Script modules and sends out files to Message Builder/Extractor for creation of XML formatted message and finally, transfer to remote machine. Similarly, it accepts requests from remote machine to send a file to it. It performs similar procedure as in previous case and sends file to requesting machine.

The File Transfer module is responsible for keeping roll back information so that any last file transfer (match/copy) can be rolled back on destination machine.

8.1. Architecture
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8.2. Requirements
The processing for File Transfer module is divided into four main processes namely Operations Controller, File Send, File Receive and Roll Back.
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8.2.1. Functional Requirements 

This section describes the activities done by various processes and their inputs and outputs.

8.2.1.1. Operations Controller
The operations controller process examines the commands or received messages and decides which operation is to be performed. Then it passes on appropriate parameters to the process and initiates it.

8.2.1.1.1. Inputs
· file command – Commands issued by file transfer module from remote machine or local machine

· file data – Files to be sent or received

· Files – Files received from directory services

· FTCommands – The Script module can give commands like match, copy, roll back

· User Commands – The User Interface module can give commands like match, copy, roll back

· error/status message – Message indicating errors in message passing or status of message transfers

8.2.1.1.2. Processing
· shall provide the capability to make the files on the destination path exactly match the source path and/or pattern

· shall delete all files in destination directory not matching a specified source directory on a match files command

· shall provide the capability to make the files on the destination path contain all the files matching the source path and/or pattern by copying them.

· shall give out error messages if the file send, receive or roll back operations can not be completed

· This process shall give status messages regarding the status of operation being performed

8.2.1.1.3. Outputs
· Source Directory – The directory on the source machine

· Destination Directory – The directory on the destination machine

· File Name – File name of the file to be sent or to be saved

· Machine IP – IP addresses of two communicating machines

· Operation Number – Identification number for a transfer operation

· Encoded File – File received from remote machine

· error/status messages – Errors occurred during file save, send or roll back, status of file transfers for reporting module

· acknowledgement – Acknowledgement of a file received by a remote machine

8.2.1.2. File Send
The File Send process receives information from operations controller regarding which file needs to be sent. It then retrieves the file from directory structure, encodes it and sends the file and other details to Message Builder/Extractor for transmission.

8.2.1.2.1.1.   Inputs

· Source Directory – The directory on the source machine

· Destination Directory – The directory on the destination machine

· File Name – File name of the file to be sent or to be saved

· Machine IP – IP addresses of two communicating machines

· Operation Number – Identification number for a transfer operation

· acknowledgement – Acknowledgement of a file received by a remote machine

8.2.1.2.1.2.  Processing

· shall retrieve the specified files from the file system for transfer to destination machine. If the file cannot be retrieved, an error message shall be given out. 

· shall handle concurrent read requests to files

· This process shall encode the file into a string for sending it to remote machine

· This process shall process acknowledgements coming from remote machine for received files

8.2.1.2.1.3.   Outputs

· file data – Encoded file and all the related information for sending to remote machine

8.2.1.3. File Receive

8.2.1.3.1.1. Inputs

· Source Directory – The directory on the source machine

· Destination Directory – The directory on the destination machine

· File Name – File name of the file to be sent or to be saved

· Machine IP – IP addresses of two communicating machines

· Operation Number – Identification number for a transfer operation

· Encoded File – File received from remote machine

8.2.1.3.1.2.   Processing

· This process shall decode the file before saving it in the directory

· shall handle concurrent write requests to files

· This process shall give out an acknowledgement message for the file received from a remote machine

· In case of any errors, this process shall give out appropriate error messages

8.2.1.3.1.3.   Outputs

· Files – File received from remote machine

· File command – A command generating an acknowledgement to remote machine that file was received

8.2.1.4. Roll Back

8.2.1.4.1.1.   Inputs

· Machine IP – The IP addresses of the machine for which roll back needs to be performed

· Destination Directory – The directory on the destination machine on which roll back is to be performed

8.2.1.4.1.2.   Processing

· shall provide the capability to roll-back file transfers so that the destination machine is in the same state, with the possible exception of temporary directories, as it was prior to the operation

· This process shall perform roll back operation on the destination machine

· Roll-back operation shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same directory

· Roll back shall be provided only for the last operation done on any directory

· Roll back capability for rolling back the changes on local as well as remote machines shall be provided for

· Roll-back information shall be saved in a temporary directory for file transfers.

· The temporary directory shall be time stamped and IP stamped

8.2.1.4.1.3.   Outputs

· file command – A command generating  Roll Back message to be sent to remote machine

8.3. 
Data Dictionary

	Message Name
	Interpretation
	DFD

	User Commands
	Commands from User Interface. They include delete a file, copy a file, send a file, etc. Also, other info like file name, destination and source IP, path, etc. is provided in commands.
	DFD7

	FTCommands
	Commands from Script module. They include delete a file, copy a file, send a file, etc. Also, other info like file name, destination and source IP, path, etc. is provided in commands.
	DFD7

	Files
	Files to be encoded and sent as well as files to be saved in the file system
	DFD7

	error/status message
	Message indicating any error in connections or in message passing
	DFD7

	file command
	This message contains file transfer commands like roll back, acknowledgement, file request, etc.
	DFD7

	file data
	This message contains files to be sent to remote machine or files received from remote machine
	DFD7

	error/status messages
	Messages formed by Builder/Extractor module to inform other modules about file transfer operations and connection status
	DFD7

	Source Directory
	The directory where the file resides in source machine
	DFD7

	Destination Directory
	The directory where the file resides in destination machine
	DFD7

	File Name
	Name of the file being transferred
	DFD7

	Machine IP
	IP Address of machine where file is to be sent or from where the file has come. Also, in case of roll back, it states which machine is to be rolled back
	DFD7

	Operation Number
	Indicates that all the operations (file transfers) having this number are part of same operation. Useful for status generation, roll back
	DFD7

	Encoded File
	The file received from remote machine
	DFD7

	acknowledgement
	Acknowledgement received from remote machine that file was properly received by it
	DFD7


8.4. 
Requirements Traceability Matrix
	B-Specification
	A-Specification
	Comment

	8.2.1.1.2.a
	3.1.3, 3.1.3.1
	Capability to match files

	8.2.1.1.2.b
	3.1.3.2
	Deletion of non matching files

	8.2.1.1.2.c
	3.1.4, 3.1.4.1
	Capability to copy files from source to destination path

	8.2.1.1.2.d
	Derived
	Error messages by operations controller for incomplete operations 

	8.2.1.1.2.e
	Derived
	Status messages by operations controller for file transfer operations

	8.2.1.2.2.a
	3.1.2.1
	Retrieving files from file system to transfer them to remote machine

	8.2.1.2.2.b
	Derived
	Give error message if file cannot be retrieved

	8.2.1.2.2.c
	3.1.2.3
	Handling concurrent read requests on files

	8.2.1.2.2.d
	Derived
	File encoding before transferring

	8.2.1.2.2.e
	Derived
	Processing acknowledgements received

	8.2.1.3.2.a
	Derived
	File decoding before saving to directory structure

	8.2.1.3.2.b
	3.1.2.3
	Handling concurrent write requests on files

	8.2.1.3.2.c
	Derived
	Generating acknowledgement message for received file

	8.2.1.3.2.d
	Derived
	Error Messages

	8.2.1.4.2.a
	3.1.12
	Rolling back the destination machine to same state as before the operation

	8.2.1.4.2.b
	Derived
	Roll back on destination machine

	8.2.1.4.2.c
	3.1.12.1
	Roll back till destination machine shuts down or any other operation performed on same directory

	8.2.1.4.2.d
	Derived
	Roll back only for last operation performed on a directory

	8.2.1.4.2.e
	Derived
	Roll back on local and remote machines

	8.2.1.4.2.f
	3.1.12.2
	Temporary roll back file is saved

	8.2.1.4.2.g
	Derived
	Time and IP stamping of temporary rollback file


9. 
CLONER Program Process Requirements
These requirements specify physical structure of the code developed and the environment where it must operate.

9.1. Physical Structure and Development Guidelines

· The CLONER program shall consist of more than one module. A module is either an executive (there is only one per program), or a server.  There may be as many server modules as deemed appropriate by the development team.  

· Since all implementation will be done entirely in C#, all modules shall consist of a single file (.cs) that contains the implementation. 

· The module shall contain the following elements:

· a manual page containing a prologue, a paragraph describing module operations, and a list of the public interface with interpretations to help a designer to use the module

· a maintenance page describing the build process, specifically naming the required files and compilation commands

· The main function in each server module shall be enclosed by preprocessor statements preventing compilation unless the preprocessor detects a directive of the form TEST_MODULENAME, where MODULENAME is the name of the module with no extension.

· Every module shall have functional test-stubs that exercise the complete functionality of that module, with the exception of executive modules, GUI form modules and Component Object Model (COM) modules if any.

· All modules shall begin with a prologue that contains descriptions of the following elements:

1) File name with a few word summary

2) Version number

3) Language of implementation

4) Platform, e.g., computer and operating system

5) Application

6) Author with e-mail id.
· The CLONER program shall provide a build facility that supports a single command build process. This build facility shall be demonstrated at qualification time.
· The CLONER program shall be developed subject to the conditions specified in the Peer-To-Peer Cloning System Statement of Work, of the latest version. DELETED.
9.2. Development Environment

The CLONER program shall build and operate successfully from the ECS clusters using Visual Studio .NET, version 7.0. It shall operate under the Windows XP Professional Operating System (Version 5.1, Service Pack 1).

9.3. Requirements Traceability Matrix

	B-Specification
	A-Specification
	Comment

	9.1.a
	3.2.1.1
	CLONER composed of more than one module. 

	9.1.b
	Derived
	Module structure

	9.1.c
	3.2.1.4
	Manual and maintenance pages

	9.1.d
	Derived
	Test stub preprocessor statements

	9.1.e
	3.2.1.5
	Test stubs

	9.1.f
	Derived
	Module prologue

	9.1.g
	3.2.3.1
	Single command build process

	9.1.h
	3.2.4.2
	Build process demonstration

	9.2.a
	3.2.2.1
	Build and operate in the ECS clusters

	9.2.b
	Derived
	Supported Operating System.


10. CLONER Program Aggregate Requirement Traceability Matrices
10.1. Tracing every B-Specification Requirement to its A-Specification Requirement

	 
	UI & Reporting

	Req #
	B Specification
	A Specification
	Comment

	1
	3.2.1.1.1.2.a

It shall provide a scrolling display for viewing status and error messages to the user of the currently executing operation.
	Derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	2
	3.2.1.1.1.2.b

It shall provide a file browser for both remote and local machine.
	3.1.1.1, 3.1.1.2
	File browser for both remote and local machines

	3
	3.2.1.1.1.2.c

It shall allow users to select files based upon single or multiple patterns or manually in local and remote machine.
	3.1.1, 3.1.1.3, 3.1.1.3.1
	Allow users to select files manually/via pattern 

	4
	3.2.1.1.1.2.d

It shall allow users to enter an IP and port number to connect to a remote machine.
	3.1.1,
Derived
	Connect to remote machine using IP

	5
	3.2.1.1.1.2.e

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file-system.
	3.1.11, 3.1.11.1, 
3.1.3.2.1
	Display changes and ask for user confirmation before making changes to destination file system

	6
	3.2.1.1.1.2.f

It shall provide controls to support a “copy” command for file transfer operations.
	3.1.4.1.1, 
	Provide copy control for file transfer operations.

	7
	3.2.1.1.1.2.g

It shall provide controls to support a “match” command for file transfer operations.
	3.1.3.1.1
	Provide match control for file transfer operations.

	8
	3.2.1.1.1.2.h

It shall provide controls to support a “rollback” command for file transfer operations.
	3.1.12.5
	Provide rollback control for file transfer operations.

	9
	3.2.1.1.1.2.i

DELETED 
	 
	 

	10
	3.2.1.1.1.2.j

It shall delegate all file transfer operations like copy/match/rollback to the FileTransfer module.
	3.2.1.2
	Delegate operations to other modules

	11
	3.2.1.1.1.2.k

It shall allow user to select a directory to rollback.
	Derived
	Select directory to rollback

	12
	3.2.1.1.1.2.l

It shall validate the IP address format
	Derived
	UI needs to validate the IP address format

	13
	3.2.1.1.2.2.a

It shall provide scrolling display for viewing status and error messages to the user of the currently executing operation.
	Derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	14
	3.2.1.1.2.2.b

It shall provide controls to support a “copy” command for registry operations.
	3.1.8.1.1
	Provide copy control for registry operations.

	15
	3.2.1.1.2.2.c

It shall provide controls to support a “match” command for registry operations.
	3.1.7, 3.1.7.2.1
	Provide match control for registry operations.

	16
	3.2.1.1.2.2.d

It shall provide controls to support a “backup” command for registry operations.
	3.1.7.1.1
	Provide backup control for registry operations.

	17
	3.2.1.1.2.2.e

It shall provide controls to support a “rollback” command for registry operations.
	3.1.12.4
	Provide rollback control for registry operations.

	18
	3.2.1.1.2.2.f

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination registry.
	3.1.11, 3.1.7.3.1
	Display changes and ask for user confirmation before making changes to destination registry

	19
	3.2.1.1.2.2.g

It shall provide a registry browser for both local and remote machine registries.
	3.1.5.1, 3.1.5.2
	Registry browser for both remote and local machines

	20
	3.2.1.1.2.2.h

It shall allow users to select keys/values to copy or clone to the destination system.
	3.1.5, Derived
	Allow user to select keys/values for copy/clone/ backup

	21
	3.2.1.1.2.2.i

It shall allow users to select a .reg file as a registry pattern.
	3.1.5, 3.1.5.3
	Allow user to select a .reg file as pattern

	22
	3.2.1.1.2.2.j

DELETED.
	 
	 

	23
	3.2.1.1.2.2.k

It shall delegate all registry operations for copy/match/backup/rollback to the Registry module.
	3.2.1.2
	Delegate registry operations to Registry module

	24
	3.2.1.1.3.2.a

It shall allow users to create scripts using a “Add Script” control from the User Interface. Scripts may contain several file transfers and registry key/value transfers to more than one machine.
	3.1.9.1.3.1
	Provide an add script control

	25
	3.2.1.1.3.2.b

It shall provide a Windows Form based dialog to create a script.
	3.1.9.1.3.1.1
	Provide create script form

	26
	3.2.1.1.3.2.c

It shall allow editing of scripts using a Windows Form based dialog to add additional tasks or delete some old ones from a script.
	3.1.9.1.4.1.1, 3.1.9.1
	Allow editing scripts using a form

	27
	3.2.1.1.3.2.d

It shall provide a control to save edited script.
	3.1.9.1.5.1
	Provide control to save edited script

	28
	3.2.1.1.3.2.e

It shall provide script listing control to retrieve a list of scripts.
	3.1.9.1.1.1
	Provide a script browser 

	29
	3.2.1.1.3.2.f

It shall provide controls to select, edit and execute scripts.
	3.1.9.1.1, 3.1.9.1.4.1, 3.1.9.1.2.1, 3.1.9.1
	Controls to select, edit, execute scripts

	30
	3.2.1.1.3.2.g

It shall delegate all operations like saving/retrieving/executing scripts to the Scripting module.
	Derived
	Delegate script operations to Scripting module

	31
	3.2.1.1.3.2.h

It shall provide scrolling display for viewing status and error messages to the user of currently executing operation.
	Derived
	Provide error and status messages for currently executing operation

	32
	3.2.1.2.1.2.a

shall maintain a log of all file transfer operations, registry operations performed, script operations and errors if any.
	Derived
	Save log file

	33
	3.2.1.2.1.2.b

shall display status and error messages to the user about currently executing operations.
	Derived, 3.1.11.2
	Provide status /error messages for currently executing operation

	34
	3.2.1.2.2.2.a

shall retrieve registry keys/values from the local machine.
	Derived
	Retrieve register information from a local machine

	35
	3.2.1.2.2.2.b

shall retrieve registry keys/values from a remote machine.
	3.1.5.2.1
	Retrieve registry information from a remote machine

	36
	3.2.1.2.2.2.c

shall provide a mechanism for comparing local and remote registry keys/values when executing a copy command. The mechanism compares item-by-item the source registry’s key/value with that of the destination remote registry.
	Derived
	Provide a comparison mechanism to compare local and remote keys/values

	37
	3.2.1.2.2.2.d

shall generate a comparison report that outlines the changes that will be made to the destination registry if command is executed. The changes will be either creating new keys/values or overwriting / deleting of old keys/values.
	3.1.11
	Generate a comparison report for user

	38
	3.2.1.2.2.2.e

If the registry module takes action from a .reg file, it shall not do the registry comparison and not show up the confirmation to the user.
	Derived
	If registry modules takes action from .reg, reporting doesn’t need to do the comparison

	39
	3.2.1.2.3.1.2.a

It shall compare the dates and time when file was last modified on the source and destination machines to determine if an older file is being copied.
	Derived
	Compare file timestamp

	40
	3.2.1.2.3.1.2.b

It shall generate comparison information outlining all files that will be deleted, all files to be overwritten and all files that will be newly created.
	3.1.11,
Derived
	Generate a comparison report for user

	41
	3.2.1.2.3.1.2.c

It shall provide a mechanism to solve overwriting a newer file due to local and remote system time difference. Through this mechanism, the difference between the local system time and time on file is taken and the difference between remote system time and time last modified of remote file is taken. These differences are compared – the smaller difference indicates the newer file.
	Derived
	Compare file stamp

	42
	3.2.1.2.3.2.2.a

It shall get the System date/time from both local and remote machine.
	Derived
	Get system date/time for local and remote machine

	43
	3.2.1.2.3.2.2.b

It shall return the local date/time to a requesting peer.
	Derived
	Return local date/time to requesting peer

	44
	3.2.1.2.3.3.2.a

It shall fetch directory information (filenames, sizes, dates/times) for local machine.
	3.1.1.2.1
	Retrieve remote machine directory information

	45
	3.2.1.2.3.3.2.b

It shall fetch directory information (filenames, sizes, dates/times) for remote machine.
	3.1.1.2.1
	Retrieve remote machine directory information

	46
	3.2.1.2.3.3.2.c

It shall provide local directory information (filenames, sizes, dates/times) for other peers requesting it.
	3.1.1.1.1
	Retrieve local machine directory information

	46
	Scripting

	46
	B Specification
	A Specification
	Comment

	47
	4.2.1.1.2.a

DELETED
	
	 

	48
	4.2.1.1.2.b

It shall retrieve a list of scripts from the script directory if the user requests to do so.
	3.1.9.1.1.1
	Retrieve a list of scripts from the script directory if the user requests to do so..

	49
	4.2.1.2.2a.

This process shall provide a facility to extract script commands from the XML file.
	3.1.9.1.4
	Facility to extract scripts from XML file. 

	50
	4.2.1.2.2b

It shall provide a error stating that the XML file is not readable, and cancel script execution or loading.
	Derived
	Provide errors if XML file is non-readable.

	51
	4.2.1.2.2.c

It shall provide an error stating that the format of the script is not as per specification and cancel script execution or loading.
	3.1.9.1.7
	Provide errors if XML tags are in incorrect format.

	52
	4.2.1.3.2a

The process shall provide a functionality to accumulate the individual script commands in a container of script commands.
	Derived
	Provide a functionality to accumulate script commands in a container.

	53
	4.2.1.4.2a

It shall send each incoming  script command to its respective module (File Transfer or Registry) in the format requested by the receiving module for execution without user interaction.
	3.1.9.1.2,
3.1.9.1.6,

3.1.9

	Provides functionality to execute Script commands

	54
	4.2.1.5.2a

It shall provide a way of segregating the Script commands from the ScriptInfo.
	Derived
	Provide the functionality to separate script commands from container.

	55
	4.2.1.5.2b

It shall generate XML tags for the separated script commands.
	Derived
	Provides list of tags to format the XML  file.

	56
	4.2.1.5.2c

It shall write the XML tags and script commands in an ordered form in the XML  file to form the script in the pre-defined format.
	3.1.9.1.3, 3.1.9.1.5, 3.1.9.1.4
	Provides facility to write Script commands to XML File in the script format. 

	57
	4.2.1.5.2d

It shall show an error if the writing process is not successful and cancel the writing activity.
	Derived
	Throws error if writing is unsuccessful

	57
	Registry

	57
	B Specification
	A Specification
	Comment

	58
	5.2.1.1.2.a

The Registry Controller shall accept requests for match, retrieve, backup and rollback operations and save source IP, destination IP, operation data for future reference.
	Derived 
	Different Operations on Registry

	59
	5.2.1.1.2.b

The Registry Controller shall report any error encountered during an operation.
	Derived
	Error Reporting

	60
	5.2.1.1.2.c

The Registry Controller shall facilitate loggging the status or outcome of every operation.
	Derived
	Logging status

	61
	5.2.1.1.2.d

The process shall handle concurrent read / write requests to the registry.
	3.1.6.3.
	Concurrent requests

	62
	5.2.1.1.2.e

The process shall allow matching and retrieving of registry entries, specified by registry file in the request message.
	3.1.6.
	Registry editing facility

	63
	5.2.1.1.2.f

The process shall provide the capability to match (delete and insert), retrieve (read) specific registry entries by using .reg files.
	3.1.8.
	Registry editing facility

	64
	5.2.1.1.2.g

The process shall support a match command for local and remote registries.
	3.1.7.2.
	Registry synchronization (renamed to match)

	65
	5.2.1.1.2.h

The process shall support a copy command for copying entire registries or any of its sub-entries.
	3.1.8.1.
	Registry copy

	66
	5.2.1.1.2.i

The process shall allow backup of any registry entry to a .reg file, identified by source machine, destination machine and operation.
	Derived
	Registry backup file naming

	67
	5.2.1.1.2.j

The process shall provide the capability to rollback registry operations to registry entries, so that registry entry after legal rollback is same as it was prior to commencement of the operation.
	3.1.12.
	Registry rollback

	68
	5.2.1.1.2.k

Rollback shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same registry entry.
	3.1.12.1
	Registry rollback

	69
	5.2.1.1.2.l

During qualification test a valid .reg file shall  be exported and used as a test registry pattern.
	3.2.5.1
	Registry test pattern

	70
	5.2.1.2.2.a

The process shall allow the backup of entire remote registry or a subset.
	3.1.7.1.
	Backup or registry or sub-tree

	71
	5.2.1.2.2.b

The process shall store the registry backup in a file that is stamped with the current time, registry entry and destination machine’s IP.
	Derived
	Rollback file stamping

	72
	5.2.1.2.2.c

Rollback information shall be saved in a .rbk file. The actual format of storing rollback information is not specified but it should be in a format that is efficient in terms of storage requirements given the average size of registry files
	3.1.12.3.
	Rollback file format

	73
	5.2.1.2.2.d

The process shall allow  multiple rollbacks of operations, if these operations on registry entries are mutually independent for a particular user.
	Derived
	Rollback levels

	74
	5.2.1.2.2.e

The process shall only allow rollback of last operation, if there are sequences of 2 or more mutually dependent operations on same registry entry.
	Derived
	Rollback condition

	75
	5.2.1.2.2.f

The process shall allow a rollback only if the destination machine’s IP matches the IP stamped on the backup file.
	Derived
	Rollback condition

	76
	5.2.1.2.2.g

The process shall create a rollback file (on local machine) at application startup. This file can be used to restore the local registry to the previous startup state.
	Derived
	Rollback at startup

	77
	5.2.1.3.2.a

For a specified key, the process shall retrieve all sub-keys and all values of type REG_SZ and REG_DWORD from the registry. 


	3.1.6.1.
	Retrieving registry elements

	78
	5.2.1.3.2.b

The process shall provide the capability to make the destination registry sub-tree exactly match (delete and create or insert) the corresponding sub-tree in a .reg file on the source machine.
	3.1.7.
	Registry synchronizations (renamed to match)

	79
	5.2.1.3.2.c

The process shall overwrite all registry entries (included in the match command) in destination registry if to match the specified source registry entries.
	3.1.7.3.
	Registry synchronizations (renamed to match – delete + create/insert)

	79
	Communication

	79
	B Specification
	A Specification
	Comment

	80
	6.2.1.1.2.a

shall sequence the messages for processing, for transmission and reception
	Derived
	Serializes the messages

	81
	6.2.1.1.2.b

shall provide to any application that includes communication, an interface for message passing / retrieval
	Derived
	Mechanism for message passing/retrieval

	82
	6.2.1.1.2.c

 This process shall send out a notification message in case of any unexpected connection failures
	3.1.10.1.1.
	Notification of connection failures

	83
	6.2.1.1.2.d

This process shall send out a notification message in case of any connection request failures

	Derived
	Notification of connection request failures

	84
	6.2.1.1.2.e

shall send out notification message in case of any new connection being established
	Derived
	Notification of new connections (received and established)

	85
	6.2.1.1.2.f

shall send out error messages in case of any errors occurred during a message transfer operation
	Derived
	Notification of errors occurring during message transfer

	86
	6.2.1.2.1.2.a

DELETED
	Derived
	 

	87
	6.2.1.2.1.2.b

DELETED
	Derived
	 

	88
	6.2.1.2.1.2.c

DELETED
	
	

	89
	6.2.1.2.2.2.a

shall be responsible for establishing and terminating connections when requested to do so
	3.1.10.1
	Establishing and terminating connections

	90
	6.2.1.2.2.2.b

When a request to connect to a remote machine comes and a connection is already active with another machine, the process shall disconnect first connection and then make new connection
	Derived
	One machine at a time connects to only one other machine

	91
	6.2.1.2.2.2.c

This process shall send a connection request over network to remote machine with given IP address in order to establish a connection
	Derived
	Send a request to establish connection with remote machine

	92
	6.2.1.2.2.2.d

This process shall generate error messages if the connection procedure fails
	Derived
	Error messages in case connection procedure fails

	93
	6.2.1.2.2.2.e

DELETED
	Derived
	 

	94
	6.2.1.2.3.2.a

shall be responsible for establishing and terminating connections when requested to do so
	3.1.10.1
	Establishing and terminating connections

	95
	6.2.1.2.3.2.b

shall provide capability for 10 systems to connect to single system to perform transfers
	Derived
	Multiple machines can connect to single machine at a time

	96
	6.2.1.2.3.2.c

This process shall accept any incoming connection requests from remote machines and try to establish a connection with them
	Derived
	Accept incoming connection requests

	97
	6.2.1.2.3.2.d

This process shall generate error messages if the connection procedure fails
	Derived
	Error messages in case connection procedure fails

	98
	6.2.1.2.3.2.e

DELETED
	Derived
	 

	99
	6.2.1.3.1.2.a

This process shall validate if the connection with the remote machine to which message is to be sent is active
	Derived
	Validate connection request

	100
	6.2.1.3.1.2.b

This process shall send out a notification message in case of any connection request failures.
	Derived
	Connection Status messages

	101
	6.2.1.3.2.2.a

shall be able to send a message at the same time when a message is being received
	Derived
	Send and receive messages at same time

	102
	6.2.1.3.2.2.b

This process shall send the XML messages over the network to the remote machine whose IP address is given
	3.1.2, 3.1.10
	Sending message to remote machine

	103
	6.2.1.3.2.2.c

shall pass selected files to destination in message form
	3.1.2.2
	Passing files in message form to destination

	104
	6.2.1.3.2.2.d

shall pass selected key/value pairs to destination in message form
	3.1.6.2
	Passing registry keys in message form

	105
	6.2.1.3.2.2.e

If the connection failure occurs during message transfer, this process shall generate notification message
	Derived
	Handling connection failures

	106
	6.2.1.3.2.2.f

This process shall monitor if the message was sent successfully over the network. If not, it shall generate error message
	Derived
	If message transfer not successful, generate error message

	107
	6.2.1.3.3.2.a

shall be able to receive a message at the same time when a message is being sent
	Derived
	Send and receive messages at same time

	108
	6.2.1.3.3.2.b

This process shall receive messages in the XML format sent by a remote machine to the machine on which it is running
	3.1.2, 3.1.10
	Receive message from remote machine in XML format

	108
	Message Builder/Extractor

	108
	B Specification
	A Specification
	Comment

	109
	7.2.1.1.2.a

This process shall have capability to extract XML formatted messages.
	3.1.10.2
	Capability of Extracting XML messages

	110
	7.2.1.1.2.b

This process shall pass extracted messages to respective modules i.e. File Transfer, registry and reporting modules
	3.1.10.2.2 
	Pass messages to required module

	111
	7.2.1.2.2.a

This process shall have capability to build XML formatted messages
	3.1.10.2.1
	Capability of building XML messages

	112
	7.2.1.2.2.b

This process shall build the XML formatted messages from the information given by Reporting Module, Registry Module and File Transfer Module
	3.1.10.2
	Build XML messages from info by Reporting, File Transfer and Registry modules

	112
	File Transfer

	112
	B Specification
	A Specification
	Comment

	113
	8.2.1.1.2.a

shall provide the capability to make the files on the destination path exactly match the source path and/or pattern
	3.1.3, 3.1.3.1
	Capability to match files

	114
	8.2.1.1.2.b

shall delete all files in destination directory not matching a specified source directory on a match files command
	3.1.3.2
	Deletion of non matching files

	115
	8.2.1.1.2.c

shall provide the capability to make the files on the destination path contain all the files matching the source path and/or pattern by copying them.
	3.1.4, 3.1.4.1
	Capability to copy files from source to destination path

	116
	8.2.1.1.2.d

shall give out error messages if the file send, receive or roll back operations can not be completed
	Derived
	Error messages by operations controller for incomplete operations 

	117
	8.2.1.1.2.e

This process shall give status messages regarding the status of operation being performed
	Derived
	Status messages by operations controller for file transfer operations

	118
	8.2.1.2.2.a

shall retrieve the specified files from the file system for transfer to destination machine.
	3.1.2.1
	Retrieving files from file system to transfer them to remote machine

	119
	8.2.1.2.2.b

If the file cannot be retrieved, an error message shall be given out.
	Derived
	Give error message if file cannot be retrieved

	120
	8.2.1.2.2.c

shall handle concurrent read requests to files
	3.1.2.3
	Handling concurrent read requests on files

	121
	8.2.1.2.2.d

This process shall encode the file into a string for sending it to remote machine
	Derived
	File encoding before transferring

	122
	8.2.1.2.2.e

This process shall process acknowledgements coming from remote machine for received files
	Derived
	Processing acknowledgements received

	123
	8.2.1.3.2.a

This process shall decode the file before saving it in the directory
	Derived
	File decoding before saving to directory structure

	124
	8.2.1.3.2.b

shall handle concurrent write requests to files
	3.1.2.3
	Handling concurrent write requests on files

	125
	8.2.1.3.2.c

This process shall give out an acknowledgement message for the file received from a remote machine
	Derived
	Generating acknowledgement message for received file

	126
	8.2.1.3.2.d

In case of any errors, this process shall give out appropriate error messages
	Derived
	Error Messages

	127
	8.2.1.4.2.a

shall provide the capability to roll-back file transfers so that the destination machine is in the same state, with the possible exception of temporary directories, as it was prior to the operation
	3.1.12
	Rolling back the destination machine to same state as before the operation

	128
	8.2.1.4.2.b

This process shall perform roll back operation on the destination machine
	Derived
	Roll back on destination machine

	129
	8.2.1.4.2.c

Roll-back operation shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same directory
	3.1.12.1
	Roll back till destination machine shuts down or any other operation performed on same directory

	130
	8.2.1.4.2.d

Roll back shall be provided only for the last operation done on any directory
	Derived
	Roll back only for last operation performed on a directory

	131
	8.2.1.4.2.e

Roll back capability for rolling back the changes on local as well as remote machines shall be provided for
	Derived
	Roll back on local and remote machines

	132
	8.2.1.4.2.f

Roll-back information shall be saved in a temporary directory for file transfers.
	3.1.12.2
	Temporary roll back file is saved

	133
	 8.2.1.4.2.g

The temporary directory shall be time stamped and IP stamped
	Derived
	Time and IP stamping of temporary rollback file.

	133
	 
	 
	 

	134
	9.1.a

The CLONER program shall consist of more than one module. A module is either an executive (there is only one per program), or a server.  There may be as many server modules as deemed appropriate by the development team.  
	3.2.1.1
	CLONER composed of more than one module. 

	135
	9.1.b

Since all implementation will be done entirely in C#, all modules shall consist of a single file (.cs) that contains the implementation.
	Derived
	Module structure

	136
	9.1.c

The module shall contain the following elements:

· a manual page containing a prologue, a paragraph describing module operations, and a list of the public interface with interpretations to help a designer to use the module

· a maintenance page describing the build process, specifically naming the required files and compilation commands
	3.2.1.4
	Manual and maintenance pages

	137
	9.1.d

The main function in each server module shall be enclosed by preprocessor statements preventing compilation unless the preprocessor detects a directive of the form TEST_MODULENAME, where MODULENAME is the name of the module with no extension.
	Derived
	Test stub preprocessor statements

	138
	9.1.e

Every module shall have functional test-stubs that exercise the complete functionality of that module, with the exception of executive modules, GUI form modules and Component Object Model (COM) modules if any.
	3.2.1.5
	Test stubs

	139
	9.1.f

All modules shall begin with a prologue that contains descriptions of the following elements:

· File name with a few word summary

· Version number

· Language of implementation

· Platform, e.g., computer and operating system

· Application

· Author with e-mail id.
	3.2.1.4
	Module prologue

	140
	9.1.g

The CLONER program shall provide a build facility that supports a single command build process. 
	3.2.3.1
	Single command build process

	141
	9.1.h

This build facility shall be demonstrated at qualification time.

	3.2.4.2
	Build process demonstration

	142
	9.1.i

DELETED 
	 
	 

	143
	9.2.a

The CLONER program shall build and operate successfully from the ECS clusters using Visual Studio .NET, version 7.0.
	3.2.2.1
	Build and operate in the ECS clusters                                                                                                                                           

	144
	9.2.b

It shall operate under the Windows XP Professional Operating System (Version 5.1, Service Pack 1).
	Derived
	Supported Operating System.


10.2. Tracing every A-Specification Requirement to B-Specification Requirement

	A-Specification Req #
	Requirement Description
	Derived Req. in B-Spec satisfying 
	# on RTM 1

	3.1.1.
	Shall accept a specification of source machine, path, and file pattern and the specification of a destination machine and path to prepare for a file transfer operation.
	3.2.1.1.1.2.c: 

It shall allow users to select files based upon single or multiple patterns or manually in local and remote machine.
3.2.1.1.1.2.d:

It shall allow users to enter an IP to connect to a remote machine.
	3, 4

	3.1.1.1.
	Shall provide local machine file system browser for user selections.
	3.2.1.1.1.2.b:

It shall provide a file browser for both remote and local machine.
	2

	3.1.1.1.1.
	Shall retrieve local machine file system information.
	3.2.1.2.3.3.2.c:

It shall provide local directory information (filenames, sizes, dates/times) for other peers requesting it.
	46

	3.1.1.2.
	Shall provide remote machine file system browser for user selections.
	3.2.1.1.1.2.b:

It shall provide a file browser for both remote and local machine.
	2

	3.1.1.2.1.
	Shall retrieve remote file system information from a remote machine.
	3.2.1.2.3.3.2.a:

It shall fetch directory information (filenames, sizes, dates/times) for local machine.

3.2.1.2.3.3.2.b:

It shall fetch directory information (filenames, sizes, dates/times) for remote machine.
	44,

45

	3.1.1.3.
	Shall provide field for user to supply a file pattern.
	3.2.1.1.1.2.c:

It shall allow users to select files based upon single or multiple patterns or manually in local and remote machine.
	3

	3.1.1.3.1.
	Shall allow the user to list multiple file patterns for one transfer operation.
	3.2.1.1.1.2.c:

It shall allow users to select files based upon single or multiple patterns or manually in local and remote machine.
	3

	3.1.2.
	Shall transfer files from the source machine to the destination machine when commanded, provided the source path, destination path, and optionally a file pattern have been specified.
	 6.2.1.3.2.2.b:

This process shall send the XML messages over the network to the remote machine whose IP address is given
6.2.1.3.3.2.b:

This process shall receive messages in the XML format sent by a remote machine to the machine on which it is running
	102,

108

	3.1.2.1.
	Shall retrieve the specified files for transfer from the file system.
	8.2.1.2.2.a:

Shall retrieve the specified files from the file system for transfer to destination machine
	118

	3.1.2.2.
	Shall pass selected files to destination in message form.
	6.2.1.3.2.2.c:

Shall pass selected files to destination in message form
	103

	3.1.2.3.
	Shall handle concurrent read/write requests to files.
	8.2.1.2.2.c:

Shall handle concurrent read requests to files

8.2.1.3.2.b:

Shall handle concurrent write requests to files
	120, 124

	3.1.3.
	Shall provide the capability to make the files on the destination path exactly match the source path and/or pattern.
	8.2.1.1.2.a:

Shall provide the capability to make the files on the destination path exactly match the source path and/or pattern

8.2.1.1.2.b:

shall delete all files in destination directory not matching a specified source directory on a match files command
	113, 114

	3.1.3.1.
	Shall support a match files command.
	8.2.1.1.2.a:

Shall provide the capability to make the files on the destination path exactly match the source path and/or pattern

8.2.1.1.2.b:

shall delete all files in destination directory not matching a specified source directory on a match files command
	113, 114

	3.1.3.1.1.
	Shall provide a match files control for user interaction.
	
3.2.1.1.1.2.g:

It shall provide control to support a “match” command for file transfer operations.
	7

	3.1.3.2.
	Shall delete all files in destination directory not matching a specified source directory on a match files command.
	8.2.1.1.2.b:

shall delete all files in destination directory not matching a specified source directory on a match files command
	114

	3.1.3.2.1.
	Shall prompt for user confirmation after displaying what files will be deleted
	  3.2.1.1.1.2.e: 

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file system.
	5

	3.1.4.
	Shall provide the capability to make the files on the destination path contain all the files matching the source path and/or pattern.
	8.2.1.1.2.c:

shall provide the capability to make the files on the destination path contain all the files matching the source path and/or pattern by copying them.
	115

	3.1.4.1.
	Shall support a copy files command.
	8.2.1.1.2.c:

shall provide the capability to make the files on the destination path contain all the files matching the source path and/or pattern by copying them.
	115

	3.1.4.1.1.
	Shall provide a copy files control for user interaction.
	3.2.1.1.1.2.f:

It shall provide control to support a “copy” command for file transfer operations.
	6

	3.1.5.
	Shall accept the specification of source machine, destination machine, and a registry pattern to prepare for registry editing operation.
	 3.2.1.1.2.2.h:

It shall allow users to select keys/values to copy or clone to the destination system.

3.2.1.1.2.2.i::

It shall allow users to select a .reg file as a registry pattern.
	20,

21

	3.1.5.1.
	Shall provide local machine registry browser for user selections.
	3.2.1.1.2.2.g:

It shall provide registry browser for both local and remote machine registries.
	19

	3.1.5.2.
	Shall provide remote machine registry browser for user selections.
	3.2.1.1.2.2.g:

It shall provide registry browser for both local and remote machine registries.
	19

	3.1.5.2.1.
	Shall retrieve registry information from a remote machine.
	3.2.1.2.2.2.b:

Shall retrieve registry information from a remote machine.
	35

	3.1.5.3.
	Shall provide a control for user to specify a .reg file registry pattern.  The registry pattern may be a registry key, requiring a match of the subtree rooted at that key, or may be a set of key/value pairs, or may be a “.reg” file as exported by RegEdit and RegEdt32.
	3.2.1.1.2.2.i::

It shall allow users to select a .reg file as a registry pattern.


	21

	3.1.6.
	Shall edit the destination registry when commanded, provided the source machine, destination machine, and registry pattern have been specified.
	5.2.1.1.2.e:

The process shall allow matching and retrieving of registry entries, specified by registry file in the request message.


	62

	3.1.6.1.
	Shall retrieve the specified key/value pairs from the registry.
	5.2.1.3.2.a:

For a specified key, the process shall retrieve all sub-keys and all values of type REG_SZ and REG_DWORD from the registry.
	77

	3.1.6.2.
	Shall pass selected key/value pairs to destination in message form.
	6.2.1.3.2.2.d:

Shall pass selected key/value pairs to destination in message form
	104

	3.1.6.3.
	Shall handle concurrent read/write requests to the registry.
	5.2.1.1.2.d:

The process shall handle concurrent read / write requests to the registry.
	61

	3.1.7.
	Shall provide the capability to make the destination registry subtree exactly match the corresponding subtree in a .reg file on the source machine.
	3.2.1.1.2.2.c:

It shall provide control to support a “match” command for registry operations.
5.2.1.3.2.b:

The process shall provide the capability to make the destination registry sub-tree exactly match (delete and create or insert) the corresponding sub-tree in a .reg file on the source machine.
	
15,

78

	3.1.7.1.
	Shall allow the backup of the entire remote registry or a subset of the registry.
	5.2.1.2.2.a:

The process shall allow the backup of entire remote registry or a subset
	70

	3.1.7.1.1.
	Shall provide a backup control for user interaction.
	3.2.1.1.2.2.d:

It shall provide control to support a “backup” command for registry operations.
	16

	3.1.7.2.
	Shall support a match values command.
	5.2.1.1.2.g:

The process shall support a match command for local and remote registries.
	64

	3.1.7.2.1.
	Shall provide a match values control for user interaction.
	 3.2.1.1.2.2.c:

It shall provide control to support a "match" command for registry operations
	15

	3.1.7.3.
	Shall delete all values in destination key not matching the specified source key.
	5.2.1.3.2.c:

The process shall overwrite all registry entries (included in the match command) in destination registry if to match the specified source registry entries.
	79

	3.1.7.3.1.
	Shall prompt for user confirmation after displaying what key/value pairs will be deleted.
	 3.2.1.1.2.2.f:

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination registry.
	18

	3.1.8.
	Shall provide the capability to add, delete, or edit specific registry key/value pairs by transferring .reg files.
	5.2.1.1.2.f::

The process shall provide the capability to match (delete and insert), retrieve (read) specific registry entries by using .reg files


	63

	3.1.8.1.
	Shall support a copy command.
	5.2.1.1.2.h:

The process shall support a copy command for copying entire registries or any of its sub-entries.
	65

	3.1.8.1.1.
	Shall provide a copy control for user interaction.
	3.2.1.1.2.2.b:

It shall provide control to support a “copy” command for registry operations.
	14

	3.1.9.
	Shall provide the capability to support all of the operations described above using a script .
	4.2.1.4.2.a:

It shall send each incoming  script command to its respective module (File Transfer or Registry) in the format requested by the receiving module for execution without user interaction.
	53

	3.1.9.1.
	Shall provide the capability to edit scripts, make them persistent, and execute them from the User Interface .
	 3.2.1.1.3.2.c:

It shall allow editing of scripts using a Windows Form based dialog to add additional tasks or delete some old ones from a script.

3.2.1.1.3.2.f:

It shall provide controls to select, edit and execute scripts. 
	26,

29

	3.1.9.1.1.
	Shall provide a script browser control for user selections of scripts.
	3.2.1.1.3.2.f:

It shall provide controls to select, edit and execute scripts
	29

	3.1.9.1.1.1.
	Shall retrieve a list of scripts from the script directory.
	3.2.1.1.3.2.e:

It shall provide script listing control to retrieve a list of scripts.

4.2.1.1.2.b:

It shall retrieve a list of scripts from the script directory if the user requests to do so.
	28,

48

	3.1.9.1.2.
	Shall support an execute script command from the user.
	4.2.1.4.2.a: 

It shall send each incoming  script command to its respective module (File Transfer or Registry) in the format requested by the receiving module for execution without user interaction.
	53

	3.1.9.1.2.1.
	Shall provide an execute script control for user interaction.
	3.2.1.1.3.2.f:

It shall provide controls to select, edit and execute scripts.
	29

	3.1.9.1.3.
	Shall support a new script command from the user.
	4.2.1.5.2.c:

It shall write the XML tags and script commands in an ordered form in the XML  file to form the script in the pre-defined format.
	56

	3.1.9.1.3.1.
	Shall provide a new script control for user interaction.
	3.2.1.1.3.2.a:

It shall allow users to create scripts using a “Add Script” control from the User Interface. Scripts may contain several file transfers and registry key/value transfers to more than one machine.
	24

	3.1.9.1.3.1.1.
	Shall provide a form for the user to create a script.
	3.2.1.1.3.2.b:

It shall provide a Windows Form based dialog to create a script.
	25

	3.1.9.1.4.
	Shall support an edit script command from the user.
	4.2.1.5.2.c:

It shall write the XML tags and script commands in an ordered form in the XML  file to form the script in the pre-defined format.
4.2.1.2.2.a:

This process shall provide a facility to extract script commands from the XML file.
	56,

49

	3.1.9.1.4.1.
	Shall provide an edit script control for user interaction.
	3.2.1.1.3.2.f:

It shall provide controls to select, edit and execute scripts.
	29

	3.1.9.1.4.1.1.
	Shall provide a form for the user to edit a script.
	3.2.1.1.3.2.c:

It shall allow editing of scripts using a Windows Form based dialog to add additional tasks or delete some old ones from a script.
	26

	3.1.9.1.5.
	Shall save all scripts in the XML script format.
	4.2.1.5.2.c:

It shall write the XML tags and script commands in an ordered form in the XML  file to form the script in the pre-defined format.
	56

	3.1.9.1.5.1.
	Shall provide a save script control for user interaction.
	3.2.1.1.3.2.d:

It shall provide a control to save edited script.
	27

	3.1.9.1.6.
	Shall execute scripts with no user interaction.
	4.2.1.4.2.a:

It shall send each incoming  script command to its respective module (File Transfer or Registry) in the format requested by the receiving module for execution without user interaction.
	53

	3.1.9.1.7.
	Shall cancel script execution if fatal problem discovered, such as invalid script format.
	4.2.1.2.2.c:

It shall provide an error stating that the format of the script is not as per specification and cancel script execution or loading.
	51

	3.1.10.
	Shall use an XML-based message-passing communication layer for all communication between machines .
	6.2.1.3.2.2.b:

This process shall send the XML messages over the network to the remote machine whose IP address is given.
6.2.1.3.3.2.b:

This process shall receive messages in the XML format sent by a remote machine to the machine on which it is running
	102,

108

	3.1.10.1.
	The communication layer shall be responsible for establishing and terminating connections when requested to do so.
	6.2.1.2.2.2.a:

Shall be responsible for establishing and terminating connections when requested to do so

6.2.1.2.3.2.a

shall be responsible for establishing and terminating connections when requested to do so
	89,

94

	3.1.10.1.1.
	Shall notify the user of any untimely connection failures.
	6.2.1.1.2.c

 This process shall send out a notification message in case of any unexpected connection failures
	82

	3.1.10.2.
	The communication layer shall provide facilities for composing and extracting contents from messages in a Message Builder/Extractor.
	7.2.1.1.2.a:

This process shall have capability to extract XML formatted messages.

7.2.1.2.2.b

This process shall build the XML formatted messages from the information given by Reporting Module, Registry Module and File Transfer Module
	109, 

112

	3.1.10.2.1.
	Messages shall be composed in the form of the XML message formats.
	7.2.1.2.2.a:

This process shall have capability to build XML formatted messages
	111

	3.1.10.2.2.
	Message contents shall be passed to the required module.
	7.2.1.2.2.b

This process shall build the XML formatted messages from the information given by Reporting Module, Registry Module and File Transfer Module
	112

	3.1.11.
	Shall provide the capability to display the changes that will be made by a file transfer or registry edit before those actions are executed, and proceed only after user confirmation.
	3.2.1.1.1.2.e:

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file system. 

3.2.1.1.2.2.f:

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination registry
3.2.1.2.2.2.d:

Shall generate a comparison report that outlines the changes that will be made to the destination registry if command is executed. The changes will be either creating new keys/values or overwriting / deleting of old keys/values.

3.2.1.2.3.1.2.b:

It shall generate comparison information outlining all files that will be deleted, all files to be overwritten and all files that will be newly created.
	5,

18,
37,

40

	3.1.11.1.
	Shall display any file timestamp problems to the user.  A timestamp problem may be that the file being overwritten is newer than the file that is being sent.  It also could be a problem when the destination machine has a different system time than the source machine.
	3.2.1.1.1.2.e:

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file-system.
	5

	3.1.11.2.
	Shall display any transfer problems to the user.
	3.2.1.1.1.2.a:

It shall provide status and error messages to the user of the currently executing operation.
3.2.1.1.2.2.a:

It shall provide scrolling display for viewing status and error messages to the user of the currently executing operation. 3.2.1.2.1.2.b:

shall display status and error messages to the user about currently executing operations.
	1,
3,
33

	3.1.11.3.
	Shall display all files or values to be deleted by a transfer operation for confirmation from the user.
	 3.2.1.1.1.2.e: 

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file system.
	5

	3.1.11.4
	Shall display all files or values to be deleted by a transfer operation for confirmation from the user.
	3.2.1.1.1.2.e:

It shall display changes and ask for user confirmation before proceeding to make any changes to the destination file-system.
3.2.1.1.1.2.f:

It shall provide controls to support a “copy” command for file transfer operations.
	5,

18

	3.1.12.
	Shall provide the capability to roll-back file transfers or registry edits so that the destination machine is in the same state, with the possible exception of temporary directories, as it was prior to the operation.
	5.2.1.1.2.j:

The process shall provide the capability to rollback registry operations to registry entries, so that registry entry after legal rollback is same as it was prior to commencement of the operation.
8.2.1.4.2.a:

Shall provide the capability to roll-back file transfers so that the destination machine is in the same state, with the possible exception of temporary directories, as it was prior to the operation.
	67,
127

	3.1 .12.1.
	 Roll-back shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same directory or key.
	8.2.1.4.2.c:

Roll-back operation shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same directory,
5.2.1.1.2.k:

Rollback shall be provided until either the Peer-To-Peer Cloning System is shut down, or another operation is performed on the same registry entry.
	129,
68

	3.1.12.2.
	Roll-back information shall be saved in a temporary directory for file transfers.
	8.2.1.4.2.f::

Roll-back information shall be saved in a temporary directory for file transfers.
	132

	3.1.12.3.
	Roll-back information shall be saved in a .reg file for registry transfers.
	5.2.1.2.2.c:

Rollback information shall be saved in a .rbk file. The actual format of storing rollback information is not specified but it should be in a format that is efficient in terms of storage requirements given the average size of registry files.
	72

	3.1.12.4.
	Shall provide a roll-back control for registry transfers.
	3.2.1.1.2.2.e:

It shall provide control to support a “rollback” command for registry operations.
	17

	3.1.12.5.
	Shall provide a roll-back control for file transfers.
	3.2.1.1.1.2.h:

It shall provide control to support a “rollback” command for file transfer operations.
	8

	3.2.1.1.
	The Peer-To-Peer Cloning System shall be composed of modules.  
	9.1.a:

The CLONER program shall consist of more than one module. A module is either an executive (there is only one per program), or a server.  There may be as many server modules as deemed appropriate by the development team.  
	134

	3.2.1.2. 
	The User Interface shall delegate all operations, not directly associated with providing the user interface, to its server modules, e.g., Communication, File Transfer, Registry, Reporting, and Script modules.
	 3.2.1.1.1.2.j:

It shall delegate all file transfer operations like copy/match/rollback to the file transfer module

3.2.1.1.2.2.k:

It shall delegate all registry operations for copy/match/backup/rollback to the Registry module.
	10,

23

	3.2.1.3.
	The Script Module shall delegate all its operations, not directly associated with saving, editing, or displaying scripts, to its server modules, e.g., Communication, File Transfer, Registry, and Reporting modules.
	4.2.1.4.2.a:


	48

	3.2.1.4.
	All modules shall be provided with manual pages and correct maintenance pages.
	9.1.c:

The module shall contain the following elements:

-
a manual page containing a prologue, a paragraph describing module operations, and a list of the public interface with interpretations to help a designer to use the module

-
a maintenance page describing the build process, specifically naming the required files and compilation commands
9.1.f:

All modules shall begin with a prologue that contains descriptions of the following elements…
	136,
139

	3.2.1.5. 
	 Each server module shall be provided with a functional test stub.
	9.1.e:

Every module shall have functional test-stubs that exercise the complete functionality of that module, with the exception of executive modules, GUI form modules and Component Object Model (COM) modules if any.
9.1.d:

The main function in each server module shall be enclosed by preprocessor statements preventing compilation unless the preprocessor detects a directive of the form TEST_MODULENAME, where MODULENAME is the name of the module with no extension.
	138,
137

	3.2.2.1.
	The Peer-To-Peer Cloning System Shall build and operate in the ECS clusters, e.g., 010 Link, 202 Link, 129 Hinds, or 2-122 CST. 
	9.2.a:

The CLONER program shall compile and link successfully from the ECS clusters using Visual Studio .NET, version 7.0.
	143

	3.2.3.1.
	The Peer-To-Peer Cloning System shall provide a build facility that supports a single command build process.
	 9.1.g:

The CLONER program shall provide a build facility that supports a single command build process. 
	140

	3.2.4.1.
	The Peer-To-Peer Cloning System shall be developed subject to the conditions specified in the Peer-To-Peer Cloning System Statement of Work, of the latest version.
	 9.1.i:

The CLONER program shall be developed subject to the conditions specified in the Peer-To-Peer Cloning System Statement of Work, of the latest version.
	139

	3.2.4.2.
	The build facility of the Peer-To-Peer Cloning System Shall be demonstrated at qualification time.
	 9.1.h:

This build facility shall be demonstrated at qualification time.
	141

	3.2.5.1.
	During qualification test, a valid .reg file shall be exported and used as a test registry pattern.
	 5.2.1.1.2.l

During qualification test a valid .reg file shall  be exported and used as a test registry pattern.
	69


11. Notes

The Registry Module shall use the Microsoft.Win32 library to utilize accessor functions to the windows registry. Also for File accesses (rollback/backup files), the program will make use of the .NET System.IO library. And finally for Hive loading/unloading the program shall use the .NET  System.Interopservices namespace for accessing the Win32 API through platform invocation. This results in the inclusion of unsafe code into peer-to-peer cloning system’s assembly.

12. Revision History
· Version 1.0, first version.

· Version 1.1, revisions to Script Module Overview and Requirements. Modifications to RTM to reflect the current changes. 

· Version 1.2, added section 10.1 – the aggregate B-Spec to A-Spec mapping. 

· Version 1.3

· Version 1. 4, added section 10.2 – The aggregate A-Spec to B-Spec mapping and table of contents

· Version 1.5, minor formatting to remove A-Spec numbers in Section 5, Registry nodule specifications to maintain consistency in documentation. 

· Version 1.6, updated Section 9 requirements and added an RTM

· Version 1.7. change mapping or req. 4.2.1.2.a to 3.1.9.1.4, record 43 on the RTM. Updated both RTMs to reflect this change.
· Version 1.8 – Changes to 10.2 – Inclusion of Text for B-Specs, Inclusion of Communication Team changes, Inclusion of Process Requirements, added 5.2.1.1.2.l
· Version 1.9 – Modifications to UI & Reporting RTM and processing sections. Updated aggregated RTM matrices top reflect these changes. 
· Version 2.0 – Modification to requirements, DFDs, text as per customer reviews on 10/27/2003
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Figure 3 -  Data Flow Diagram (DFD) 1
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� This requirement is design related. But due to the nature of the module (It is a router that routes messages coming from communication system to respective modules and gives messages coming from different modules to communication system), it has to be mentioned as a requirement.


2 This requirement is design related. But due to the nature of the module (It is a router that routes messages coming from communication system to respective modules and gives messages coming from different modules to communication system), it has to be mentioned as a requirement.
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