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1 INTRODUCTION

1.1 PURPOSE OF THE PRODUCT DESIGN SPECIFICATION DOCUMENT

This Document is intended to provide lower level design and implementation
details of “NEK Tech Shell”. Firstly we design main(),it takes a user input from
“‘Command Line Interfaces”. In this main(), parses the input and handles modifies

And arranges command/arguments according to “Linux System Call Interfaces”
and provide to kernel to get the required services from Linux kernel. If user input is
cd (which is not actually command) then it calls chdir(). (Covered under Deepika

ommand execution in Traditional Unix
System calls) fork() and exec(): (Briefly
esign Doc)

take, and yo this fork in the
road when th

At this point, i the same as
the parent pr
including open files; register state and all memory allocations, which includes the

program codé€:
The return valde from the systemfeall is the only way the process can detérmine if it was
the existing pracess or a new one. The return value tQ the parent processjwill be the
Process ID (PID) of the child, whilststhe child will get urn value of 0.

At this point, we say the process has forked and we have the parent-child relationship
as described above.

exec():

Forking provides a way for an existing process to start a new one, but what about the
case where the new process is not part of the same program as parent process? This is
the case in the shell; when a user starts a command it needs to run in a new process,
but it is unrelated to the shell.

This is where the exec system call comes into play. exec will replace the contents of
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the currently running process with the information from a program binary.

Thus the process the shell follows when launching a new program is to firstly fork,
creating a new process, and then exec (i.e. load into memory and execute) the
program binary it is supposed to run.

Example- Is -I

2 GENER# GUIDELINES/APPROACH

“‘NEK amt once it receives command (except cd
comma ell process and exec() it with the binary
provide < S is as follows:

NEK Tech Shell >> I NEK Tech Shell >> Program i hange to
' V
2.1 ASSUMPBTIONS / CONST TS / STANDARDS

“‘NEK Tech Shell” First vefsion will provide t hole idea abo operating
systems work model. It is e ted to handle Change directory com d, which is
special case as, it will be achieved by chdir () system call rather than fork/exec
model. This version of shell will not cover the implementation for shell special
features, logical operator, shell special characters and other shell functionalities.

3 ARCHITECTURE DESIGN

This module will handle the call and executions of command in “NEK Tech Linux
shell”.

3.1 LOGICAL VIEW

This module will cover the functionality of taking user input and deciding the calls
depending on the input. Following will be the flow chart for it.

] Parent Ptoce
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Flow Chart-

‘ Start I

Main()

‘Walting for
user input

Taken user '

Inout

y
Chdir()
If input = calls
quitfgfexit
Run_cmd
() calls
Function v
Executed
End
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3.2 HARDWARE ARCHITECTURE
N/A

3.3 SOFTWARE ARCHITECTURE

This module will be called by “NEK Tech shell” main function to create new
process and perform an exec operation on the same.

34 SECURITY ARCHITECTURE
N/A. Not covered in this cycle of development.

3.5
Tech shell” in this version.

ance to create a process in the system.

4 SYSTE
4.1
Shell Provid anc to use operating
systems se ds
4.2 S
ing i 0 :

fork():

When you come to metaphorical ffork in the road" yod generally have twao options to
take, and youridecision affects y uture. Compute grams reach this fark in the
road when they hit the fork () system call.

At this point, the operating system will create a new process that is exactly the same as
the parent process. This means all the state that was talked about previously is copied,
including open files; register state and all memory allocations, which includes the
program code.

The return value from the system call is the only way the process can determine if it was
the existing process or a new one. The return value to the parent process will be the
Process ID (PID) of the child, whilst the child will get a return value of 0.

At this point, we say the process has forked and we have the parent-child relationship
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as described above.

exec():

Forking provides a way for an existing process to start a new one, but what about the
case where the new process is not part of the same program as parent process? This is
the case in the shell; when a user starts a command it needs to run in a new process,
but it is unrelated to the shell.

This is where the exec system call comes into
the currently

play. exec will replace the contents of
on from a program binary.

Thus the pro
creating a ne
program bina

g a new program is to firstly fork,
d into memory and execute) the

43 USER
N/A

4.4
N/A

4.5
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5 PRODUCT DESIGN SPECIFICATIONAPPROVAL

The undersigned acknowledge they have reviewed the “NEK Tech Shell”
Specification document and agree with the approach it presents. Any changes to this
Requirements Definition will be coordinated with and approved by the undersigned
or their designated representatives.

Signature: Date:
Name:
Title:
Role:
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Appendix A: References
The following table summarizes the documents referenced in this document.

Document Description Location
Name and
Version
Fork() and exec() Linux Shell internals http://www.bottomupcs.com/fork_and_exec.
html
Processes Linux Shell internals http://www.ucblueash.edu/thomas/Intro_Uni
x_Text/Process.html

Appendix

terms relevant to this document.

with in a
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