Intermediate UNIX

Homework 3

Answers

I realize this homework assignment was somewhat garbled, and took that into account in the grading.  I have fixed some of the problmes in this doc.
1.
Write command(s) to set a variable named 'current_dir' to have the absolute path for the current working directory as its value.  (This must *always* work - something like 'current_dir=/export/home' is NOT correct).

current_dir=`pwd`
2.
Write command(s) to display the value of 'current_dir' (only).
echo ${current_dir}
3.
What command(s) would you use to set three variables 'current_month', 'current_day', and 'current_year' to the appropriate values?  (These must *always* work - in other words, something like current_time="19:00:00" is NOT correct.)  Year should be 2 digits, not 4.
current_month=$(date '+%m')

current_day=$(date '+%d')

current_year=$(date '+%y')
4.
Write command(s) to display the following line:

/*** Test run in <value of current_dir> on <value of current_date> at <value of current_time>.  ***/

current_time=$(date '+%H:%M:%S')

echo "/*** Test run in ${current_dir} on ${current_month}/${current_day}/${current_year} at ${current_time}. ***/"
Note double quotes very often give you the behavior you want.

I'd meant to have you set current_time, but forgot.  As long as you get the time in there somehow, I'm happy.
5.
Write command(s) to convert the value of variable current_year (the two-digit year) to a 5-digit year.  That is, "03" becomes "2003"; "86" becomes "1986".

This is the cool guaranteed-to-work way:
current_year=$(/usr/xpg4/bin/date '+%C%y')
But I ddin't really expect anyone to figure that out, so I expected something more like this:

wraparound_year=50

if [ ${current_year} -le ${wraparound_year} ] 
then

current_year=20${current_year}

else

current_year=19${current_year}

fi
Note the obvious problem with the above: Can you guarantee that you've picked a wraparound_year that will *always* work for any data your script might see?

6.
Write command(s) to convert the value of the variable 'current_month' (two-digit value) to the appropriate string, e.g. "11" becomes "November".

month_names[0]="$0: Bad month number '0'"

month_names[1]=January

month_names[2]=Febrary

month_names[3]=March

month_names[4]=April

month_names[5]=May

month_names[6]=June

month_names[7]=July

month_names[8]=August

month_names[9]=September

month_names[10]=October

month_names[11]=November

month_names[12]=December

OR
set -A month_names January Febrary March April May June July August September October November December

Then:

echo month_names[${current_month}]

Note the month_names[0] entry.

One could just use 0-11, and then have to 'remember' to always subtract one from current_month when indexing the array.  While this will work, it's bad pratice - setting a trap for the unwary person - probably you -  who will somewhere someday forget "you have to do that", and write a bug.  The simplest, least tricky, most straightforward way to do something is almost invariably the best

One could argue the we're wasting memory with element 0.  That's true.  But in reality very very VERY few people these days need to worry about saving memory.  Memory is cheap.  The amount of time you'd spend trying to figure out how to save those 4 bytes - and the extra complication you'd have to go through to do it - costs a lot more than 4 bytes of memory.  So don't worry about wasting memory.  Worry about wasting your time.
Putting the friendly helpful error message in element 0 is NOT a waste of time.
7.
Put the command(s) from #6 into a script called number_to_month, which accepts one numeric argument:
$ number_to_month 11

November

List the script here.

#! /usr/bin/ksh

#===========================================

# number_to_month month-number
#

# Converts numeric month-number to
# the English month name.

#

# The first letter of the month

# name is capitalized.

#

# month-number must be in the range 1-12.

#

# Result sent to stdout.

# ------------------------------------------
month_names[0]="$0: Bad month number '0'"

month_names[1]=January

month_names[2]=Febrary

month_names[3]=March

month_names[4]=April

month_names[5]=May

month_names[6]=June

month_names[7]=July

month_names[8]=August

month_names[9]=September

month_names[10]=October

month_names[11]=November

month_names[12]=December

echo month_names[${current_month}]

exit 0

One could get a lot fancier, do more checking, make it a filter, et cetera - but that's for the shell scripting class.
8.
Write command(s) to set variable 'sum' to the sum of the values of variables 'arg1' and 'arg2'.

sum=$(expr $arg1 + $arg2)

OR

sum=$(( $arg1 + $arg2 ))
OR

(( sum = $arg1 + $arg2 ))

9.
Write command(s) to set variable 'sum' to the sum of the values of the variables 'arg1', 'arg2', and 'arg3'.

sum=$(expr $arg1 + $arg2 + $arg3 )

OR

sum=$(( $arg1 + $arg2 + $arg3 ))
OR

(( sum = $arg1 + $arg2 + $arg3 ))

This was to get you to research (or at least think about) what syntax is legal for at least one of these forms.
10.
Write a script called 'showargs' that prints out the values of all of its arguments.  E.g., the output of

$ showargs 1 2 "Hello there"
# will be

Arg0 is "showargs"

Arg1 is "1"

Arg2 is "2"

Arg3 is "Hello thee"

Arg4 is ""

Arg5 is ""

Arg6 is ""

Arg 7 is ""

Arg 8 is ""

Arg 9 is ""

There are a total of 3 arguments to script "showargs".

List the script below.

#! /usr/bin/ksh
#==============================================

# showargs [ arg ...]

#

# Lists the values of the first 10 arguments,

# and the argument count.

#----------------------------------------------

echo Arg0 is \"$0\"
echo Arg1 is \"$1\"
echo Arg2 is \"$2\"
echo Arg3 is \"$3\"
echo Arg4 is \"$4\"
echo Arg5 is \"$5\"
echo Arg6 is \"$6\"
echo Arg7 is \"$7\"
echo Arg8 is \"$8\"
echo Arg9 is \"$9\"
echo There are a total of $# arguments to script \"$0\".

# These might be useful too.

echo '$* is "'$*

echo '$@ is "'$@

exit 0

I have one just like this that I use for debugging things I don't understand.  Simple is Good.
11.
Modify the script in #10 so that it only outputs lines for those args that were passed to the script.  E.g.., for 

$ showargs 1 2 "Hello there"

# the output would be

Arg0 is "showargs"

Arg1 is "1"

Arg2 is "2"

Arg3 is "Hello thee"

There are a total of 3 arguments to script "showargs".

List the script here.
#! /usr/bin/ksh
#==============================================

# showargs [ arg1 ...]

# Lists the values of all the argments,

# and the argument count.

#----------------------------------------------

echo Arg0 is \"$0\"
argcount=1

for arg

do

echo Arg${argcount} is \"${arg}\"
(( argcount += 1 ))

done

echo There are a total of $# arguments to script \"$0\".

# These might be useful too.

echo '$* is "'$*

echo '$@ is "'$@

exit 0

There are many other ways to do this. Here's an interesting algorithm  variation:

echo Arg0 is \"$0\"

argcount=0

until [ $# -eq 0 ]

do

        (( argcount += 1 ))

        echo Arg${argcount} is \"$1\"

        shift

done

echo There are a total of ${argcount} arguments to script \"$0\".

Note this destroys the arguments and $# though, plus it's harder to understand, and harder to modify.  Thus the first way is probably better.
12.
Write a scipt called "my_sum" that will take any number of arguments (which must be numbers) and produces the sum of all the argument.  E.g.:

$ sum 1 2 3 4 \

10
$
List the script here.

#! /usr/bin/ksh
#==============================================

# my_sum addend1 addend2 [addend3 ...]
#

# Sums all its args (which must be numeric).

# Sends sum to stdout.

#
# Note this works for one or zero args (which 

# returns 0).

#----------------------------------------------

sum=0
# Make sure we didn't inherit wacky val
for arg

do

sum=$(expr ${sum} + ${arg} )

done

echo ${sum}

exit 0

Lots of other ways are possible.  Again, the simplest is usually the best.
13.
Write a script called check_digit that checks its (single) argument to see if the argument is a actually digit.  The script should exit with status 0 if the argument is a digit, and 1 if it is not.  E.g.:
$ check_digit 5

$ echo $?

0

$

List the script here.

#! /usr/bin/ksh
#==============================================

# check_digit arg

#

# Checks to see if the arg is a single digit.
# Returns 0 if yes; 1 otherwise.

#----------------------------------------------

echo $1 | /usr/xpg4/bin/grep -q '^[0-9]$'
if [ $? -eq 0 ]; then


exit 0

else


exit 1

fi

Lots of other ways are possible.  Again, the simplest is usually the best.

# I cheated and made it so it checks that the

# arg is a number (not just a single-digit 

# number)

echo $1 | /usr/xpg4/bin/grep '^[0-9][0-9]*$'

...

Usage:

$ check_digit 5

$ echo $?

0

$ check_digit 55

$ echo $?

0

$ check_digit 5A

$ echo $?

1

$

14.
Copy the script from #12, calling it sum_single, and modify it so that each argument is checked to see if it is actually a digit.  Call your script check_digit to perform the check.  If an argument is not a digit, output an error message and terminate with an error status.  List the script here.

#! /usr/bin/ksh
#==============================================

# sum_single addend1 addend2 [addend3 ...]

#

# Sums all its args (which must be numeric).

# Sends sum to stdout.

#

# Note this works for one or zero args (which 

# returns 0).

#----------------------------------------------

sum=0
# Make sure we didn't inherit wacky val

for arg

do

if ! check_digit ${arg} ; then

echo $0: Arg ${arg} is not a number.

exit 1

fi

sum=$(expr ${sum} + ${arg} )

done

echo ${sum}

exit 0

Note check_digit can now be used like any other UNIX command.

Lots of other ways are possible.
15
Write a script called init_var that will accept the name of a variable.  If the variable does not exist or has no value, set its value to 0.  Then display its name and value.  List the script here.

I should have explained this better.  I'd intended init_var to be used at the beginning of some script, like so:
. init_var foo

. init_var bar

...

Thus it could be used in a script to initialize a bunch of variables.  It could also become much more sophisticated than I've asked for here.

I had this is mind:

: ${foo:=0}

Seemed simple enough.  But when you try to put this in a script, where you pass in the name via ${1}, you get this:

: ${${1}:=0}

But if you try it, you get:

init_var[7]: ${$1:=0}: bad substitution

The shell scans ${$1:=0}, expecting an identifier immediately to the right of the ${.  It finds "$1", which is not a legal identifier.  The shell does not do a "double-dereference" - it does a straight left-to-right one-pass parsing.  So something like this cannot be made to work.
But we need a way to do a double-dereference to make this work.
Nothing I'd talked about in class would tell you how to do this, so I expect no one was able to do it.  (Sorry about that).  The book mentions eval, but doesn't give a decent explanation.
But this situation is what the evalcommand is for.  As evalis a command, the complete command line is processed.  Then the resultant command (the argument to the eval command)  is executed just like any other shell command.

The eval command treats  all of its args as a single command line to be executed, then processes and executes that command line.

This means the RESULT of the first command line processing (for the eval comand line) is then executed (by eval) as a brand-new command line (minus the "eval")  - which means it is processed all over again, then the resultant command line is executed. Thus all the arguments to the eval command are processed twice - once as part of the eval command line, and again as part of the resultant command line which is the argument to the eval commnad.  This is better understood by example:

$ foo='$bar'

$ bar='$me'

$ me='Hello there!'

$

$ echo $foo

$bar

$ echo $bar

$me

$ echo $me

Hello there!

$

$

$ echo $foo

$bar

$ eval echo $foo

$me

$ eval echo $bar

Hello there!

$

So using eval, we get our double-dereference!

We can even get a triple dereference:
$ eval echo $(eval echo $foo)

Hello there!

$

More levels of nesting are possible, by multiple nesting of eval commands and command substitution.
So init_var could look like this:

temp='${'$1':=0}'

eval $1=${temp}
echo Var $1 has value $(eval echo '${'$1'}').
If we said:

. init_var foo

In init_var, temp gets the LITERAL value:  ${foo:=0}
The fully expanded  eval command line in init_var is thus:

eval foo=${foo:=0}
So eval now executes the command line:
foo=${foo:=0}

which is processed and executed in the usual way.
Likewise, in processing the echo command line,  executing the command substitution:
eval echo '${'$1'}'

yields:

echo ${foo}

which eval then processes and executes in the usual way, sending the following to stdout (assuming foo was unset when init_var was invoked):

0
which is inserted into the echo command line, yielding:
echo Var $1 has value 0.

eval now executes THIS command line, which is processed and executed in the usual way, yielding:
Var foo has value 0.
There is another method for implementing init_var, which introduces a useful technique.  Basically, if you cannot construct a command line which does what you want within your script, then construct a temporary script from within your original script, and then execute the tempory script.  E.g.:
temp_script=/tmp/${0}_temp_script

echo ${1}=\${${1}:=0}         >${temp_script}

echo echo Var ${1} has value '${'${1}'}' \







>>${temp_script}

. ${temp_script} ${1}

This is a very handy technique, and sometimes the only way to be able to do something.  While less elegant, it is probably easier to understand than using eval.
In general, techniques that construct and then execute command lines (or scripts) on the fly are considered Exotic and Hard and Nasty and Bad, and are to be avoided whenever possible.  But sometimes you have to.

This problem turned out to be vastly more difficult than I'd intended.  I didn't realize the double-dereference would be needed when I wrote the problem.
16.
Write command(s) that will create an array variable called days_per_month which contains the number of days in each month.  The first element is for January, the second is for February, and so on.  Ignore leap years. 

days_in_month[00]="$0: Bad index into days_in_month"
days_in_month[01]=31
# January
days_in_month[02]=28
# February (not leap yr)
days_in_month[03]=31
# March
days_in_month[04]=30
# April
days_in_month[05]=31
# May
days_in_month[06]=30
# June
days_in_month[07]=31
# July
days_in_month[08]=31
# August
days_in_month[09]=30
# September
days_in_month[10]=31
# October
days_in_month[11]=30
# November
days_in_month[12]=31
# December
count=0

while [ $count -lt ${#days_in_month[*]} ]; then

do

export days_in_month[${count}]

(( count = count + 1 ))

done

There is no purpose in using "01" etc. other than to keep things lined up nicely and thus make it easier to spot errors.  The shell doesn't care about the leading zeros.
Exporting the array was not part of the problem, but I wanted to demonstrate an easy and robust way to do that.

Note since our month_names array earlier started with 0, this one should too.  The value of consistency and obviousness cannot be overstated.

One could also do this using set -A:

set -a -A
\

"$0: Bad index into days_in_month" \

31 \

28 \

31 \

30 \

31 \

30 \

31 \

31 \

30 \

31 \

30 \

31

Note how much easier it is to export them all this way (just add -a).  But also note how much harder it is to figure out which entry is for which month.  You cannot put comments into any of the continuation lines, as that will cause all succeeding lines to become part of the comment.
I prefer the former method.
17
Put the command(s) from #16 in a script called days_in_month.  Then add code to check the environment variable "LEAP_YEAR".  If it is set, change the value for the February element from 28 days to 29.  The script should accept an argument which is a month name (e.g. "November") it should output the number of days in that month.  E.g.:

$ days_in_month November

31

$

List the script here.

#! /usr/bin/ksh

#==============================================

# days_in_month month_number

#

# month_number must be in the range 1-12.

# Sends the number of days in the month to

# stdout.

#----------------------------------------------

days_in_month[00]="$0: Bad index into days_in_month"

days_in_month[01]=31    # January

days_in_month[02]=28    # February (not leap yr)

days_in_month[03]=31    # March

days_in_month[04]=30    # April

days_in_month[05]=31    # May

days_in_month[06]=30    # June

days_in_month[07]=31    # July

days_in_month[08]=31    # August

days_in_month[09]=30    # September

days_in_month[10]=31    # October

days_in_month[11]=30    # November

days_in_month[12]=31    # December

if [ x"${LEAP_YEAR}" != x"" ]; then

        days_in_month[2]=29     # For leap year

fi

# Export the days_in_month array.

count=0

while [ $count -lt ${#days_in_month[*]} ]

do

        export days_in_month[${count}]

        (( count = count + 1 ))

done

# Output

# We can't do $(month_to_number $1), because

# parameter expansion happens *after* command

# substitution, so $1 would evaluate to nothing.

month_name=$1           export month_name

month_number=$(month_to_number ${month_name})

echo ${days_in_month[ ${month_number} ]}

exit 0
-------------------------------------------------------------------------------------

#! /usr/bin/ksh
#==============================================

# month_to_number month_name

#

# Sends the number of the month to stdout.

#

# month_name must be a valid month name, 

# lower case but with the first letter 

# capitalized.

#

#----------------------------------------------

if   [ $1 = "January"   ]; then

month_number=1

elif [ $1 = "February"  ]; then

month_number=2

elif [ $1 = "March"     ]; then

month_number=3

elif [ $1 = "April"     ]; then

month_number=4

elif [ $1 = "May"       ]; then

month_number=5

elif [ $1 = "June"      ]; then

month_number=6

elif [ $1 = "July"      ]; then

month_number=7

elif [ $1 = "August"    ]; then

month_number=8

elif [ $1 = "September" ]; then

month_number=9

elif [ $1 = "October"   ]; then

month_number=10

elif [ $1 = "November"  ]; then

month_number=11

elif [ $1 = "December"  ]; then

month_number=12

else

echo "$0: Bad month name '$1'."

exit 1

fi

echo $month_number

exit 0

A better way:

if egrep -s "[Jj]anuary|JANUARY" $1 ; then

...
An even better way (because it's more obvious and is less complex):

case $1 in

January|january|JANUARY)
month_number=1

;;

February|february|FEBRUARY)

...

*)
# Default - error

echo "$0: Bad month number '$1'."

exit 1

esac

...
Note how simple things become by using other scripts and tools - and because we chose to make our array indexes match our month numbers.

If you need to write some code that you might need elsewhere, by all means put it in its own little script that can be called from anywhere.

If there's any chance you'll ever need to do the same thing again anywhere, do this.  You'll save yourself reinventing the wheel.
18.
Write a script called 'day_of_year' that checks the environment variables current_month and current_day, and calculates the day-of-year from them.  (The day-of-year is athe number of days since December 31 of the previous year.  E.g, Jan 1 is 1, Jan 31 is 31, Feb 1 is 32, Feb 2 is 33, etc.).  The script should check the environment variable "LEAP_YEAR" and do the right thing if it is set.  List the script here.

#! /usr/bin/ksh

#==============================================

# day_of_year

#

# Calculates the day-of-year based on the

# current date, and sends it to stdout.

#----------------------------------------------

current_month=${current_month:?\


"$0: current_month is not set."}

current_day=${current_day:?\


"$0: current_day is not set."}

# Accumulate total days for all the full \

# months that have passed.

month_being_examined=1  # Start with January

total_for_whole_months=0

while [ ${month_being_examined} -lt \

                                ${current_month} ]

do

        month_name=$(number_to_month \

                        ${month_being_examined} )

        total_for_whole_months=$(( \

                total_for_whole_months + \

                $(days_in_month ${month_name} ) \

                                         ))

        month_being_examined=$((  \

                         month_being_examined + 1 





))

done

# Add on days for the current partial month.

(( day_of_year = $total_for_whole_months + \

                             ${current_day} ))

echo ${day_of_year}

exit 0
Note the subscript days_in_month takes care of the check for LEAP_YEAR, so we don't need to worry about it here.
------------------------------------------------------------------------------

#! /usr/bin/ksh

#==============================================

# number_to_month month_name

#

# Sends the name of the month to stdout.

#

# month_name must be in the range 1-12.

#----------------------------------------------

case $1 in

        1|01)

                month_name=January

                ;;

        2|02)

                month_name=February

                ;;

        3|03)

                month_name=March

                ;;

        4|04)

                month_name=April

                ;;

        5|05)

                month_name=May

                ;;

        6|06)

                month_name=June

                ;;

        7|07)

                month_name=July

                ;;

        8|08)

                month_name=August

                ;;

        9|09)

                month_name=September

                ;;

        10)

                month_name=October

                ;;

        11)

                month_name=November

                ;;

        12)

                month_name=December

                ;;

        *)      # Default

                echo "$0: Bad month number '$1'."

                exit 1

                ;;

esac

echo $month_name

exit 0
19.
Modify the script so that it uses (calls) your scripts number_to_month, sum, check_digit, days_in_month.  The script must set the values for current_day and current_month, but ONLY if they are not already set.  Output should look like the following:
$ day_of_year

September 11, 2001 is day <day of year>.

$
List the script here.
Note this is that same script as #19, except that sum_single is used, instead of using arithmetic expansion.

The hierarchy of subscripts this script calls calls all of the required scripts.

This idea if making small single-function building blocks (scripts, in this case) is central to UNIX, and has become the core concept of good programming. Thus each script is short, simple, easy to understand and maintain.   You should practice this.
#! /usr/bin/ksh

#==============================================

# day_of_year

#

# Calculates the day-of-year based on the

# current date, and sends it to stdout.

#----------------------------------------------

: ${current_month:=$(date '+%m') }

: ${current_day:=$(date '+%d') }

: ${current_year:=$(date '+%y') }

# Accumulate total days for all the full \

# months that have passed.

month_being_examined=1  # Start with January

total_for_whole_months=0

while [ ${month_being_examined} -lt \

                                ${current_month} ]

do

        month_name=$(number_to_month \

                        ${month_being_examined} )

        #total_for_whole_months=$(( \

                #total_for_whole_months + \

                #$(days_in_month ${month_name} ) \

                                         #))

        total_for_whole_months=$(sum_single \

                ${total_for_whole_months} \

                $(days_in_month ${month_name} ) )

        month_being_examined=$(sum_single \

                         ${month_being_examined}  1 )

done

# Add on days for the current partial month.

day_of_year=$(sum_single \

        ${total_for_whole_months} ${current_day} )

# Note this code affects the value of current_year

# for this process, and any of its children, as

# it is an environment variable.

wraparound_year=50

if [ ${current_year} -le ${wraparound_year} ]; then

        current_year=20${current_year}

else

        current_year=19${current_year}

fi

echo $(number_to_month ${current_month} ) ${current_day},\

        ${current_year} is day ${day_of_year}.

exit 0
