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1. Architecture
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The Duplicates program accepts a path specification on the command line which is used to start a search over the directory sub-tree  rooted at that path.  Each duplicate file name found during that search is sent to standard output before the program’s execution terminates.  Two file names are considered to be duplicates if they contain the same sequence of characters for both the primary name and extension.  The comparisons are to be made in a case-insensitive manner.
 














Figure 1 - Duplicates Context Diagram

If the path specification is not valid, or no path specification is provided, the Duplicates program will send an error message to standard output.

Processing is divided into the three major components shown in Figure 2., e.g., command line processing in DupsExec, directory navigation in Nav, and file and path storage in FileStore.  

· Command line processing accepts a path specification from the command line, saves the current working directory name, and sets the current working directory to match the input path specification.  If this fails an error message is sent to standard output.

· Directory navigation examines all the file names in each directory found in the directory tree rooted at the specified path.  It sends each name and corresponding path to FileStore.

· FileStore saves each encountered file name only once in its storage mechanism.  It associates with that name each path in which the name is found.  Each path is only stored once.
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Figure 2 - Duplicates Module Diagram

The Nav module is existing software and is to be reused without modification.  Note that Nav contains a navig class that owns a dProc base class.  The dProc class contains virtual functions dirsProc and fileProc which may be over-ridden by a derived class in the DupsExec module.  The over-ridden virtual functions provide the facilities to save file names and path names by accepting them from Nav and passing them on to the FileStore module.

2. Reference Documents

2.1. Customer A-Specification

Project #2 – Duplicates, Tuesday 27 July, 1999

2.2. Reusable Software

nav.h

-  ver 1.2, 6/20/99

nav.cpp
-  ver 1.2, 4/27/99

3. Requirements

Processing for the DUPLICATES program is divided here into four major processes, command line processing, directory searching, data collection, and display.  Each of these processes is responsible for a set of requirements, described in this section.
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Figure 3 - Data Flow Diagram 1

3.1. Functional Requirements

These sections describe the activities required of the DUPLICATES program.

3.1.1. Command Line Processing

The Command Line process is responsible for initiating execution, saving the path to the original current working directory, reading the command line, and sending the result to Directory Searching process.

3.1.1.1. inputs

· The path spec message contains a user supplied specification of the desired starting path.

3.1.1.2. processing

The command line process shall accept from the command line a Win32 path descriptor, and extract and save the current working directory name defined by the descriptor.  If no Win32 descriptor exists on the command line it shall send an error message to standard output.

When the Directory Searching process has concluded its activities and before the program terminates this process shall restore the current working directory to its value at the start of the program.

3.1.1.3. outputs

· The start path message contains the name of the root of the directory search. 

· The errors message indicates the nature of the error, e.g., missing path descriptor.

3.1.2. Directory Searching

The Directory Searching process starts at the path specified by the starting path message and visits each subdirectory in the tree rooted at that path.  Order of traversal is not significant.

3.1.2.1. inputs

· The start path message 

· Path is the name of a subdirectory returned by the Win32 API

· Filename is the name of a file returned by the Win32 API

3.1.2.2. processing

The Directory Searching process shall attempt to set the current working directory to match that path described by the starting path message.  If the attempt fails it shall send an error message to standard output and terminate.

If path setting is successful the process shall visit each sub-directory rooted at the starting path.  For each subdirectory, it shall send the name of each file in the directory, along with its path, out in the filename and pathname messages.

3.1.2.3. outputs

· Filename and pathname messages hold name and path of each file encountered in every subdirectory visited by the process.  

· The errors message contains a description of the nature of the error, e.g., invalid start path.

· The path message contains the name of a subdirectory, used to change the current working directory.

· The currPathName is sent each time a new directory is entered.

3.1.3. Data Collection

The Data Collection process is responsible for storing each filename and path sent in filename and path messages once and only once.  Each file is associated with a sequence of path names, one for each path containing the file.

3.1.3.1. inputs

· The filename and pathname messages, sent at the same time, describe the name of each file name encountered and the path were it was found.

3.1.3.2. processing

The Data Collection process shall save the name of each file encountered only once.  It shall associate with that file name the name of every path on which it is found.  The process shall save each path name once and only once.

3.1.3.3. outputs

· The FileStore Data Structure message contains a reference to the container(s) used by the Data Collection process to save files and their associated paths.  This makes the container contents available to processes receiving the message.

3.1.4. Display
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The Display process is responsible for presenting to the user all of the duplicated file names found in the FileStore Data Structure message.  It does this by sending the duplicate information to the user’s console 
screen and by building a logging file with the same information.  The display process also sends a sequence of path names to the user’s console during the search process to occupy the user’s attention during this rather lengthy process.  These activities are carried out in the three sub-processes shown in DFD 1.4.

3.1.4.1. Searching Display

This process writes, to the standard output, names of each directory visited during the searching process.  We do this to show the user that lengthy processing entailed by DUPLICATES program is indeed continuing and the program remains in a functional state.

3.1.4.1.1. inputs

· The currpathname message contains the name of the directory currently being searched.

3.1.4.1.2. processing

The Searching Display process shall send each directory name encountered to standard output.  Each path name shall over-write its predecessor, e.g., this display will not scroll.

3.1.4.1.3. outputs

· This process sends all its outputs to the standard output in the paths message.

3.1.4.2. Duplicates Display

3.1.4.2.1. inputs

· The FileStore Data Structure message contains a reference to the container(s) holding all file names and path names encountered during the directory searching process.

3.1.4.2.2. processing

The Display process shall extract all of the duplicate filenames and their associated paths from the file and path storage and present them to the user via standard output.  The format used shall list each duplicated file name followed by a list of all the paths where it is found.  Each path name shall be preceded by the size and time and date of last modification for the file on that path.

3.1.4.2.3. outputs

· The duplicates and duplicates log messages contain the information specified in the processing section above.  They do not have the same formats so are given different message names.

3.1.4.3. Logging Display

3.1.4.3.1. inputs

· The duplicates message contains a list of all the duplicated filenames, each with a list of the paths on which they are found.

3.1.4.3.2. processing

The Logging process shall write the contents of the duplicates message to a logging file.  The logging formats are not specified but should be in a form useful for users of the program, e.g., readable and neat.

3.1.4.3.3. outputs

· The logging process creates a file called duplicates.dat.  If the file already exists in the current working directory it will be over-written.  This file contains the contents of the duplicates log message.

3.2. Process Requirements

These requirements specify physical structure of the code developed and the environment where it must operate.

3.2.1. Physical Structure

The DUPLICATES program shall consist of more than one module.  A module is either an executive of which there is only one per program, or a server.  There may be as many server modules as deemed appropriate by the development team.  An executive module shall consist on either a single implementation file (.c or .cpp) or both a header file (.h) and corresponding implementation file.  A server module shall consist of both a header file and implementation file.  When both header and implementation file are present they shall have the same identifier, differing only in extension.

The module shall contain the following elements:

· preprocessor statements preventing multiple compilations embed-ded around each header file

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

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

· a main function.  

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.

Both the header file and implementation file shall begin with a pro-logue 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 address, telephone number, and e-mail account

3.2.2. Development Environment

The DUPLICATES program shall compile and link from the command line using Visual C++, version 6.0, and shall operate under the Windows NT operating system, version 4.0, service pack 3.

4. Data Dictionary
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5. Requirements Traceability Matrix
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6. Notes

Revisions:
3.1.4.2.2  original
The Display process shall extract all of the duplicate filenames and their associated paths from the FileStore Data Structure and present them to the user via standard output...

3.1.4.2.2  revised
The Display process shall extract all of the duplicate filenames and their associated paths from the file and path storage and present them to the user via standard output...


� EMBED Visio.Drawing.6  ���





� EMBED Visio.Drawing.4  ���





� EMBED Visio.Drawing.4  ���





� EMBED Visio.Drawing.4  ���





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���
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