Intermediate UNIX

"test" and "if" commands
Answers

Make sure to test your answers by typing them in on the command line, or in a script.

If you don't I can virtually guarantee you'll do something wrong.  Likewise you should test all cases to make sure they work as expected.

1.
Write if statement(s) that tests $?, and if it is zero send the string "true" to standard output, and if it is nonzero send the string "false" to standard output.

if [ $? -eq 0 ]; then

echo true

else

echo false

fi

2.
Modify the statement(s) from #1 so that it displays "TRUE" or "FALSE" (depending on the value of $?) if the variable "uppercase" is 'Y', and displays "true" or "false" if the value of "uppercase" is anything other than 'Y'.

if [ $? -eq 0 ]: then


if [ ${uppercase] = 'Y' ]; then

echo TRUE

else

echo true

fi

else

if [ ${uppercase} = 'Y' ]; then

echo FALSE

else

echo false

fi

fi

Note how the indentation makes it much easier to follow the logic.  Also note you should use '-eq' since you are comparing numbers.
3.
Write if statement(s) to check the value of a variable "foo", and if it is not set, set its value to "Default".

: ${foo:="Default"}

OR

if [ "$[foo}" = "" ]; then

foo="Default"

fi

Note that the arguments to the ':' command are expanded - and any side effects (in this case setting variable foo to a default value if it's not already set) take effect.  The resultant arguments are ignored by ':' - but the value for foo has already been changed.

4.
Write if command(s) that will check the variable "total_percent", and set the variable "grade" based on the following:

- If total_percent is greater than or equal to 56, set grade to "CR"

- If total_percent is less than 56, set grade to "NC"

CREDIT_CUTOFF=56

grade="CR"

if [ ${total_percent} -lt $CREDIT_CUTOFF ]; then

grade="NC"

fi

5.
Write if command(s) that will check the variable "total_percent", and set the variable "grade" based on the following:

- If total_percent is greater than or equal to 99, set grade to "A+"

- If total_percent is between 98 and 90, set grade to "A"

- If total_percent is 89, set grade to "A-"

- If total_percent is 88, set grade to "B+"

- If total_percent is between 87 and 79, set grade to "B"

- If total_percent is 78, set grade to "B-"

- If total_percent is 77, set grade to "C+"

- If total_percent is between 76 and 68, set grade to "C"

- If total_percent is 67, set grade to "C-"

- If total_percent is 66, set grade to "D+"

- If total_percent is between 65 and 57, set grade to "D"

- If total_percent is 56, set grade to "D-"

- If total_percent is less than 56, set grade to "F"

# total_percent is guaranteed to have a non-null value by now

# Define ranges

max_possible=100

a_cutoff=89

b_cutoff=78

c_cutoff=67

d_cutoff=56

# A range

if [ ${total_percent} -ge $( expr $max_possible - 1 ) ]; then

grade="A+"

elif [ ${total_percent} -gt $a_cutoff ]; then

grade="A"

elif [ ${total_percent} -eq $a_cutoff ]; then

grade="A-"

# B range

elif [ ${total_percent} -eq $( expr $a_cutoff - 1 ) ]; then

grade="B+"

elif [ ${total_percent} -gt $b_cutoff ]; then

grade="B"

elif [ ${total_percent} -eq $b_cutoff ]; then

grade="B-"

# C range

elif [ ${total_percent} -eq $( expr $b_cutoff - 1 ) ]; then

grade="C+"

elif [ ${total_percent} -gt $c_cutoff ]; then

grade="C"

elif [ ${total_percent} -eq $c_cutoff ]; then

grade="C-"

# D range

elif [ ${total_percent} -eq $( expr $c_cutoff - 1 ) ]; then

grade="D+"

elif [ ${total_percent} -gt $d_cutoff ]; then

grade="D"

elif [ ${total_percent} -eq $d_cutoff ]; then

grade="D-"

# F range

elif [ ${total_percent} -lt $d_cutoff ]; then

grade="F"

fi

Note that arranging the tests this way means I never need to check "greater than this and less than that".  It also makes the code easier to read and modify - should I need to change the ranges.

6.
Merge #4 and #5 into one (set of) statements, based on the value of the variable "enrollment_status".  If "enrollment_status" is "CR/NC", perform #4; if "enrollment_status" is "LG" perform #5.
# enrollment_status is guaranteed to be non-null by now.

# total_percent is guaranteed to have a non-null value by now.

# Handle CR/NC.

if [ $enrollment_status = "CR/NC" ]; then

CREDIT_CUTOFF=56

grade="CR"

if [ ${total_percent} -lt $CREDIT_CUTOFF ]; then

grade="NC"

fi

fi
# End of CR/NC section

# Handle LGs (Letter Grades).

if [ $enrollment_status = "LG" ]; then

# Define ranges

# Note currently 11% per grade point.

max_possible=100

a_cutoff=89

b_cutoff=78

c_cutoff=67

d_cutoff=56

# +/- suffixes for values within 1 point of the boundaries.

# A range

if [ ${total_percent} -ge $( expr $max_possible - 1 ) ]; then

grade="A+"

elif [ ${total_percent} -gt $a_cutoff ]; then

grade="A"

elif [ ${total_percent} -eq $a_cutoff ]; then

grade="A-"

# B range

elif [ ${total_percent} -eq $( expr $a_cutoff - 1 ) ]; then

grade="B+"

elif [ ${total_percent} -gt $b_cutoff ]; then

grade="B"

elif [ ${total_percent} -eq $b_cutoff ]; then

grade="B-"

# C range

elif [ ${total_percent} -eq $( expr $b_cutoff - 1 ) ]; then

grade="C+"

elif [ ${total_percent} -gt $c_cutoff ]; then

grade="C"

elif [ ${total_percent} -eq $c_cutoff ]; then

grade="C-"

# D range

elif [ ${total_percent} -eq $( expr $c_cutoff - 1 ) ]; then

grade="D+"

elif [ ${total_percent} -gt $d_cutoff ]; then

grade="D"

elif [ ${total_percent} -eq $d_cutoff ]; then

grade="D-"

# F range

elif [ ${total_percent} -lt $d_cutoff ]; then

grade="F"

fi

fi
# End of LG section

7. Write commands which will output "Time for Backup!" if you run them on Mondays, Wednesdays, and Fridays at 4:30 PM. and output nothing otherwise.

#! /bin/ksh

backup_time='16:30'

# - Capture the date and time so they don't change.

# EAT DEBUG: comment out so I can set this to whatever I need for testing.

### date=$(date)

day_of_week=$( echo ${date} | cut -d' ' -f1 )

time_of_day=$( echo ${date} | cut -d' ' -f4 | \

                                   cut -d':' -f 1-2 )

## echo DEBUG: \$time_of_day = \"${time_of_day}\"

# - Check for obvious errors

if      [ \
        -z ${day_of_week}       -o
\
        -z ${time_of_day}              \

]

then

        echo "Error parsing the date string" \

             "\"${date}\""

        exit 1

fi

# - Time for backup?

if      [                                          \

        \(                                         \

                "${day_of_week}" = "Mon"        -o \

                "${day_of_week}" = "Wed"        -o \

                "${day_of_week}" = "Fri"           \

        \)                                         \

                                           -a      \

                "${time_of_day}" = ${backup_time}  \

        ]

then

        echo "Time for backup!!"

        # run backups ...

fi

exit 0

Of course you have to test it various ways:

/export/home/unex/faculty/theis> date="Mon Mar 17 16:30:55 PST 2005"

/export/home/unex/faculty/theis> export date

/export/home/unex/faculty/theis> backup_check

Time for backup!!

/export/home/unex/faculty/theis> date="Wed Mar 17 16:30:55 PST 2005"

/export/home/unex/faculty/theis> backup_check

Time for backup!!

/export/home/unex/faculty/theis> date="Fri Mar 17 16:30:55 PST 2005"

/export/home/unex/faculty/theis> backup_check

Time for backup!!

/export/home/unex/faculty/theis>

You must ALSO check the other side:

/export/home/unex/faculty/theis> date="Thu Mar 17 16:30:55 PST 2005"

/export/home/unex/faculty/theis> backup_check

/export/home/unex/faculty/theis> date="Fri Mar 17 16:31:55 PST 2005"

/export/home/unex/faculty/theis> backup_check

/export/home/unex/faculty/theis>
8. Write commands which will output:

- "Running on Solaris x86" if you are running on a Solaris PC system;

- "Running on Solaris SPARC" if you are running on a Solaris SPARC system;

- "Running on Linux x86" if you are running on a Linux PC system;

- "Running on Linux (unknown)" if you don't recognize the hardware type.

Hint: uname(1).

Note that you need to deal with the fact that uname(1) works a little differently on Linux than Solaris.

This is how I did it.  There are a multitude of ways.

#! /bin/ksh

# Strings uname(1) uses.

os_sunos="SunOS"

os_linux="Linux"

hw_i86pc[0]="i86pc"

hw_i86pc[1]="i386"

hw_sparc="SPARC"

# Strings we use to output to the user.

os_sunos_string="Solaris"

os_linux_string="Linux"

hw_i86pc_string="x86"

hw_sparc_string="SPARC"

os_text="<unrecognized OS>"

hw_test="<unrecognized H/W platform>"

os_name=$( uname -s )

echo DEBUG: \$os_name = \"${os_name}\"

hw_name=$( uname -i )

echo DEBUG: \$hw_name = \"${hw_name}\"

if [ "${os_name}" = ${os_sunos} ]; then

        os_text=${os_sunos_string}

fi

if [ "${os_name}" = ${os_linux} ]; then

        os_text=${os_linux_string}

fi

if [ "${hw_name}" = ${hw_i86pc} ]; then

        hw_text=${hw_i86pc_string}

fi

for possible_hw_name_string in ${hw_i86pc[*]}

do

        if [ "${hw_name}" = ${possible_hw_name_string}  ]; then

                hw_text=${hw_i86pc_string}

                break   # not strictly necesary

        fi

done

echo "Running on ${os_text} ${hw_text}."

exit 0

9. Write commands which will determine if the value of the variable "$value" *contains* the string "grok".  If not, output "No grok.".

If so, check to see if the variable's value contains the string "Valentine"; if it does, output "Stranger in a Strange Land".

If not, check to see if the variable's value contains either the string "Jubal" or the string "Debra".  If so output "Friends.".

If not, check to see if $fullness is set (has a non-null value).  If so, output "Grok in fullness.".

Otherwise output nothing.

A major purpose of this exercise is to present a precise definition of the problem,which requires nested "if"s,  and to give you practice at turning such into a script
You almost never will get such a clear description of the problem from the customer.  But you must strive to develop such a clear definition, BEFORE you start coding!  Otherwise you are doomed to thrashing and endless changes, which get uglier and uglier.
# It's usually cleaner to handle the smaller cases

# first, to get them out of the way.  Otherwise

# they end up buried deeply in nested code, which

# makes them hard to find.

if

# Parens are not actually needed, but help

# with clarity.

!  \( echo $value | egrep -s 'grok' \)

then

echo "No grok"

else

if

# Use egrep, so we don't need

# /usr/xpg4/bin/grep.

# GNU/Linux grep does have the -q

# option - but you should NOT

# write code that will only work

# on ONE type of UNIX system.

# This is called 'non-portable', 

# and is uniformly frowned upon.

echo $value | \

egrep -s 'Valentine'

then

echo "Stranger in a Strange Land"

else

if
echo $value | \

egrep -s "Jubal|Debra"

then

echo "Friends"

elif

[ "$fullness" != "" ]

then

echo "Grok in fullness"

fi

fi

fi

Note how proper indentation becomes crucial to being able to easily understand the code.
10.  (Hard) You have a set of commands which must be performed in sequence:


cmd1


cmd2


cmd3


cmd4


cmd5


cmd6


cmd7


cmd8


cmd9


cmd10

Each of these commands depends on the previous one, they must be done in sequence.

Similarly, each of the commands has a corresponding "undo":


undo_cmd1


undo_cmd2


undo_cmd3


undo_cmd4


undo_cmd5


undo_cmd6


undo_cmd7


undo_cmd8


undo_cmd9


undo_cmd10

The "undo_*" commands must only be executed in reverse order.  E.g., "undo_cmd6" must always be run before "undo_cmd5", and so on.

Running an "undo_*" command when its corrsponding "cmd*" has not been run successfully is disastrous.  In other words, you can only run "undo_cmdx" if "cmd_x" has been run successfully.

If any "cmd*" fails, you must undo the effects of each of the previous commands in reverse order.  In other words, if "cmd4" fails, you must.run "undo_cmd3", "undo_cmd2", "undo_cmd1".

Any of these commands ("cmd_*" and "undo_cmd*") can fail.  You must check the exit status of each command.

If a "cmd*" fails, you must undo all the preceding commands.

If "undo_cmd*" fails, issue an error message saying what happened, then continue to undo all the previous commands.

Write commands to do this.

Suggest you create simple scripts for "cmd1" etc., and "undo_cmd1" etc. which simply tell you when they run, and request the exit status to use from you..

Do not use lines longer than 80 characters.

Hint:  Probably your first attempts will be messy, ugly, and hard.  This can be done in a clean, simple, straightforward fashion.  It takes some thinking.  Suggest you think first (with pencil and paper).  If it's ugly on paper, it will surely be ugly in code.

Comment: I worked on a device driver once with a similar situation - except there were 17 steps to go through.  This sort of situation comes up all the time.  You need to work out a clean way to deal with it.

Knowing that in real life the number of the steps, the names of the steps, and the order of the steps are guaranteed to change, I wrote this so that the only changes necessary to accomodate those changes would be changes to the number, order, and values of the array elements.  These are trivial to change, and do not require changes to (and debugging of) the 'work' code.

This code will work regardless of how many steps (commands) are used.  If a step has no "undo" action, simply define that array element as "".

This approach is called "data-driven" or "table-driven" code.  It is a Good Thing.  You should try to do this wherever it makes sense.
#! /bin/ksh

# Define the work.

# Leading zeros are just so things line up nicely.

# Notice I chose to start the arrays at index 1

# rather than zero, which makes the lower code

# simpler.

commands[01]='cmd1'

undo[01]='undo_cmd1'

commands[02]='cmd2'

undo[02]='undo_cmd2'

commands[03]='cmd3'

undo[03]='undo_cmd3'

commands[04]='cmd4'

undo[04]='undo_cmd4'

commands[05]='cmd5'

undo[05]='undo_cmd5'

commands[06]='cmd6'

undo[06]='undo_cmd6'

commands[07]='cmd7'

undo[07]='undo_cmd7'

commands[08]='cmd8'

undo[08]='undo_cmd8'

commands[09]='cmd9'

undo[09]='undo_cmd9'

commands[10]='cmd10'

undo[10]='undo_cmd10'

# Do the work.

cmd_exit_status=0

success_status=0

stage=1

while true

do

        ${commands[ ${stage} ]}

        cmd_exit_status=$?

        # See if we're done.

        # Use -ge due to paranoia.

        if [ $stage -ge ${#commands[*]} ]; then

                break;

        fi

        # Bail out if it failed.

        if [ $cmd_exit_status != $success_status ]; then

                break;

        fi

        stage=$(expr $stage + 1)

done

# Note "stage" contains the index of the last

# command we attempted.

# If nothing failed - we're done.

if [ $cmd_exit_status = $success_status ]; then

        exit 0

fi

# Something failed.

echo "\"${commands[ ${stage} ]}\" failed " \

     "with status \"$cmd_exit_status\"."

# Undo the work and clean up.

# We start unwinding with the command *before* the

# one that failed.

stage=$(expr $stage - 1)

undo_exit_status=0

while [ $stage -gt 0 ]

do

        echo "Undoing command $stage by running" \

             "\"${undo[ ${stage} ]}\"."

        ${undo[ ${stage} ]}

        # Note if this "undo" command is null, the

        # status will be that of the 'echo' above

        # - which always succeeds.

        undo_exit_status=$?

        if [ $undo_exit_status -ne \
             $success_status ]

        then

                echo "\"${undo[ ${stage} ]}\" " \

             "failed with status "\

             "${undo_exit_status}."

        fi

        stage=$(expr $stage - 1)

done
I created a test file called cmd1:
#! /bin/ksh

echo "Running $0: Exit status? [01] [0] : \c"

read status

if [ "$status" = "" ]; then

        exit 0

fi

exit 1
Then I cloned it:
$ for i in 2 3 4 5 6 7 8 9 10

> do

> cp cmd1 cmd$i

> cp cmd1 undo_cmd$i

> done

$ chmod +x cmd* undo_cmd* sequence

Then I tested!

$ sequence

Running cmd1: Exit status? [01] [0] :

Running cmd2: Exit status? [01] [0] :

Running cmd3: Exit status? [01] [0] :

Running cmd4: Exit status? [01] [0] :

Running cmd5: Exit status? [01] [0] :

Running cmd6: Exit status? [01] [0] :

Running cmd7: Exit status? [01] [0] :

Running cmd8: Exit status? [01] [0] :

Running cmd9: Exit status? [01] [0] :

Running cmd10: Exit status? [01] [0] :

$
$ sequence

Running cmd1: Exit status? [01] [0] :

Running cmd2: Exit status? [01] [0] :

Running cmd3: Exit status? [01] [0] :

Running cmd4: Exit status? [01] [0] :

Running cmd5: Exit status? [01] [0] :

Running cmd6: Exit status? [01] [0] :

Running cmd7: Exit status? [01] [0] : 1

"cmd7" failed  with status "1".

Undoing command 6 by running "undo_cmd6".

Running undo_cmd6: Exit status? [01] [0] :

Undoing command 5 by running "undo_cmd5".

Running undo_cmd5: Exit status? [01] [0] :

Undoing command 4 by running "undo_cmd4".

Running undo_cmd4: Exit status? [01] [0] :

Undoing command 3 by running "undo_cmd3".

Running undo_cmd3: Exit status? [01] [0] :

Undoing command 2 by running "undo_cmd2".

Running undo_cmd2: Exit status? [01] [0] :

Undoing command 1 by running "undo_cmd1".

Runningundo_cmd1: Exit status? [01] [0] :

$
$

$ sequence

Running cmd1: Exit status? [01] [0] :

Running cmd2: Exit status? [01] [0] :

Running cmd3: Exit status? [01] [0] :

Running cmd4: Exit status? [01] [0] :

Running cmd5: Exit status? [01] [0] :

Running cmd6: Exit status? [01] [0] :

Running cmd7: Exit status? [01] [0] : 1

"cmd7" failed  with status "1".

Undoing command 6 by running "undo_cmd6".

Running undo_cmd6: Exit status? [01] [0] :

Undoing command 5 by running "undo_cmd5".

Running undo_cmd5: Exit status? [01] [0] :

Undoing command 4 by running "undo_cmd4".

Running undo_cmd4: Exit status? [01] [0] : 1

"undo_cmd4"  failed with status  1.

Undoing command 3 by running "undo_cmd3".

Running undo_cmd3: Exit status? [01] [0] :

Undoing command 2 by running "undo_cmd2".

Running undo_cmd2: Exit status? [01] [0] :

Undoing command 1 by running "undo_cmd1".

Runningundo_cmd1: Exit status? [01] [0] :

$
