csci-e215
Assignment 5: small shell

Introduction

A Unix shell is a tool that alles users to manage processeksing a shell, a person can run programs,
control input and output, and create pipelines.

Unix shells do more than launch prograniost shells are comprehemsiprogramming languagesThe
shell programming language includesriables (local and global), functions, and a full range of control
flow syntax, includingif statements andhile loops. Programsvritten in a shell programming language
are called shell scripts.

The sample shell deloped in class implements about half of the features of a typical $helins pro-
grams, it allvs some control of eironment \ariables, bt it has no control flw, nor does it allev one to
use the shellariables in statements.

For this assignment, you will use the ideas and some of the code from class anxt thereate a more
sophisticated shellBy adding mechanisms to input and reteiehell variables, by adding an ‘iktate-
ment, and by alling the shell to read scripts in addition to standard input, you wél fge shell enough
structure to be programmed.

TheBig Picture

In its simplest form, a shellkecutes programs on requesfou type the name of a program, the shell cre-
ates a n& process, and then the shell runs the requested program invih@awess. Wheithe program
ends, the shell akes up andwaits the n&t request.

The main loop for a shell is:

set _up(); /* initialize things */
while ( get_next_conmmand() )
par se_conmmand()
if (! built_in_command() )
execut e_commrand() ;

The Story So Far

In the simple shells presented in class ( pshl, psh2, and smshl), ‘set_up’ consists of initializivigptire en
ment. The'get_net_command’ function reads a line from standard inpparse_command’ splits the
input line into white-space separated stringihe ‘built_in_command’ operation is a set of strcmpghd

ifs and elseslf the command is adilt-in command, the shell calls an internal function to do thekwIf

the command is notuit-in, then the shell tries to fork() andeevp() it.

Whereto Go from Here

There are lots of ays to &pand a shell. The textbook presents another approach to writing a shieis a
good idea to understand the structure of tkatple. Bycomparing the xample from class to the one in
the tet, you can form yourwn ideas about Woyou think a shell should beganized. You do not need to
follow the basis from the clasgample, nor do you need to gothe \ersion in the tet. Thereare may
approaches to writing a program, you may selegt raathod that mads sense to you and meets the
requirements of the assignment.
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smallsh

For this assignment, you will write a shell that includes the features fronxdmepde in class plus specific
additions. Thespecific additions you will makare:

1) Alternate Input Smshl reads commands from standard inpiis is the interacte mode: the user
types a command, the sheleeutes it. The real shell can also read commands from a Til@s is
the scripted mode: the user prepares a file that contains commands and then passes the name of that
‘script file’ to the shell as a command lingament. Br example:snsh fil e. of . commands

Your program, smsh2, should check the command lihthere is an agument, your smsh2 should
use that file as a shell scriptvhen reading from a script, your shell should not print prompts before
each line.

2) The cd built-in The shell gecutes the change-directory command (cd) directly; it does not call a
program to do thisBe sure to understand withe shell cannot call a program to do thihen add
cd to smsh2.

3) Theexit built-in The it command causes the shell tate If ext is given a rumeric agument, the
shell passes thealue of that ayjument to the»at() system call. The &it command is particularly
useful in shell scriptsAdd this feature to your shell.

4) Input Implement a n& built-in command ‘read’ that wrks sort of lile the Bourne shell read com-
mand. Thaead command tas one ggument: the name of thasable into which the input is read.
The shell reads one line from standard input (not from the script) and stores that lineariatbie.v
It therefore is the equalent of C’s gets() function, Pe<STDIN>, and BASIC's input command.

5) \Variable Subgtitution Consider this fragment: DIR=/usr/bin ; |Is $DR $DIRold it
assigns a string to theawable DIR and then uses thatriable in another commandhe program
‘Is’ sees the gyuments /usr/bin and /usr/bin.old, not the strings $DIR and $DIRAdd. this feature
to smsh2.Where does this substitution eaklace? Duringreading in the line? During parsing the
line? Theway you add wariable substitution to your progranfeafts the design of your input and
parsing sections.

Think through this carefullyWhen the shell sees a dollar sign, it reads theviiolig characters as
the name of aariable. Hav does it knav where the ariable name endsPhe shell looks for upper
and laver case letters, digits, and the underscéwmy sequence of those characters is gdl@ari-
able name, as long as the first character is not a dibits, in$DI R. ol d the \ariable name iBI R .

Your program, therefore, will consider thariable name to end when it encounteng @raracter not
in this set. Make aure you modify the assignment statement so that the user is weedto create
variables with illegd characters.

6) Quoted Characters What if you want to include a real dollar sign in your command, and you do not
want your shell to try to substitute anable alue? Assoon as you introduce special characters, you
need to create a mechanism for un-specialing th€he Unix tradition is to use the backslash in
front of each special character that yoanivtreated ‘as is.Add this feature to your shelMore
sophisticated quoting (using " and ’) is not required.

7) Theif command The hallmark of a programming language is the if commafadir shell should be
able to process this:
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echo Name to | ook up\?
read NAME
if grep $NAME $HOVE/ phonel i st
t hen

echo there is the nane
el se

echo cannot |ocate $NAVE
fi

The wordif is followed by a command and itggaments. Theahell runs the command normally and
keeps track of thexat status of the commandf the command xts with status 0, the lines after the
‘then’ line are gecuted by the shelllf the command xdts with non-zero status, then the lines after
‘else’ (if there be ay) are eiecuted. Thaf command is terminated by a line consisting of therdv
fi'. The other leywords ‘then’ and ‘else’ must appear on thewmplines. The else clause is
optional. You are not required to get nested ifs tarky but it is interesting, and not that filiult.

Getting Started

The sources from class are in “lib215/lectures/lect09/5_ Caeious supporting documents and code are
in “lib215/hw/smsh .Copy what you vant to play with to your account and test out the sh@#t smshl
working with fork() and signal() so it does the basic operatiokdd chdir() just to get startedt is not

tricky.
Think about ariable substitutionThere are tw popular approaches to this problem.

One method reads the entire input line into an array then calls a functiorytchemacters from that array
to a nev one, replacing each instance ofa$wvith its \alue. Thistranslation program also tek care of
backslashes.

The other method performanable substitution as part of a wrapper to gettigually, getc() returns the
next character from the current input streahote, to support item (1), your shell will not just read from
stdin. Itwill read from stdin or from a scripfThis getc wrapper will read the xtecharacter If it is a lor-

ing characterthat is neither backslash nor dollar sign, the function will pass that character to its caller

On the other hand, if the character is a backslash or dollar sign, the function will need to do something
fancier in order to return the xiecharacter to its caller

Regardless of hw you handle ariable substitution, you need to neature you are splitting the input
stream into separategarments.

Plan out the ‘if command implementationThe command after theosd ‘if’ run normally but the «it sta-
tus afects hav the shell processes subsequent lin¥su could use recursion or you coulddp some state
variables. Inthe latter case, theelwords ‘else’ and ‘fi’ sere & date transitions.

Your shell is a subset of the standard Bourne shell (sh), so veshings are supposed tavk under sh.

What to Turn In

[1] Full source, Makfile, a clean gcc -@, and a sample runYou must test the script praded in
“lib215/hw/smsh/test.smshOther samples of itsxecution are welcomeAlso, you need to turn in

[2] Electronicversion of source and doc€d into your smsh arking directory and
type “lib215/handirsmsh
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