UNIX Homework
Utilities
Answers

Refer to the directory:

/export/home/unex/unix/UNIX_Intermediate/Homework_1
on the class server.
You have inherited somebody else"s project.

That person was not very diligent.

The project has (among other things) a bunch of functions (program pieces) that another programmer can use.

The functions are all in files named "ddl_*.c" in directory "source_files".

Each function is supposed to have an associated man page.

The man page files are all in files named "ddl_*.1" or "ddl_*.1DDL" in the directory "man_page_files".

Also, each function is supposed to be documented in the User"s Guide.

The file "UG_function_list" contains a list of all the functions that are documented in the User"s Guide.

From a casual inspection of the three places, you notice that things are not as they should be.  There are obvious discrepancies; some things are documented in one place and not the other, and so on.

For each problem on this assignment please provide:

- The complete set of command you used to arrive at the list

- The complete list of names you found.

Feel free to use temporary files - or refer to temporary files you created in previous steps.

Note there are multiple ways to solve these problems - although all of them involve using sort, comm, and uniq.  There is no one "right way".  I have listed the way I chose to do it.

In many cases you can do multiple steps in a single command using a pipeline.   But when I'm working my way through something I rarely do this, as I often make mistakes and then need to redo things.  If you do things one small step at a time, and leave a trail of intermediate files, it's much easier to find and fix a problem - and not have to redo everything.  I usually find it's faster, too.
Your task is to use UNIX commands to produce some lists:

1.
List all the function names which exist, have a man page, and ARE documented in the User"s Guide.  In other words, list all the functions which are properly documented.

First, copy the data you wish to examine over to a temporary directory, so you don't accidentally destroy the data you need.  Always Do This.

$ mkdir hw1_tmp

$ cd hw1_tmp

$ cp -r \

> /export/home/unex/unix/UNIX_Intermediate/Homework_1/* \

> .

$
The first thing we need is a list of all the functions:

$ cd source_files

$ ls -1 ddl_*.c >list_of_function_filenames

$ mv list_of_function_filenames ..

$ cd ..

$

Note the descriptive filename.  This is a very, very good habit to get into.
We have a list of -filenames-, but what we need is a list of -function names-.  All the filenames end in ".c", which we need to remove.

$ cat list_of_function_filenames | \
> cut -d'.' -f1 >list_of_functions
$
Note we are not destroying any of our temporary files along the way.  That way we can go back and check their contents if something unexpected happens.  It also prevents us from having to redo the work if we need to repeat a step for debugging, et cetera.

Now we need a list of which functions have man pages.

$ cd man*/*

$

This works because "man*" can only expand to "man_page_files", and there is only one file in that directory, so the "*" expands to "man1DDL".

$ ls -1 *.1 *.1DDL >man_page_files
$
Note without the "*.1 *.1DDL" the filename "man_page_files" would be in the list.  This is because the output redirect creates the file BEFORE the command actually runs.

Now we need to extract just the function names from the file names.

$ cat man_page_files | cut -d'.' -f1 \

> >list_of_man_page_functions

$ mv list_of_man_page_functions ../..

$ cd ../..
$
We should check that UG_function_list has just the info we need:

$ cat UG_function_list
Funcs Doced ONLY in UG

----------------------

ddl_complement

ddl_crc

ddl_fill

ddl_skip

ddl_ramp

ddl_sawtooth

ddl_triangle

ddl_segment

ddl_rs

ddl_read

ddl_write

ddl_get

ddl_inc

ddl_bin_time

ddl_day_of_yr

ddl_get_sclk

ddl_inc_sclk

ddl_get_rsck

ddl_inc_rsck

ddl_shift_left

ddl_shift_right

ddl_mo_crc

$
...and we discover it has a header we need to remove.  You could do this with vi(1), or grep(1):

$ grep  '^ddl_' UG_function_list >list_of_UG_functions

$ cat list_of_U*
# check the file...
$
Now you need to think about how to compare these lists.  It's hard to compare three lists at once - besides UNIX has no commands to do that.  So think about comparing just two lists at once for common elements.
The UNIX comm(1) command works nicely for this.

BUT, you must remember that each of input files to comm(1) *must* be sorted.  You cannot be certain what order the files are in unless you sort them.  Checking that they are 'by eye' is unreliable.
$ sort list_of_functions >list_of_functions_sorted
$ sort list_of_man_page_functions \

> >list_of_man_page_functions_sorted
$ sort list_of_UG_functions >list_of_UG_functions_sorted

$
Now we can start comparing the lists.  Let's find out what function names exist, and DO have man pages.
$ comm -12 list_of_functions_sorted \

> list_of_man_page_functions_sorted >funcs_with_man_pages

$ cat funcs_with_man_pages

ddl_airs_chksum

ddl_amsu_chksum

ddl_cas_pkt

ddl_cas_tf

ddl_ccsds_tf

ddl_cdsse_seq_date_time

ddl_complement_element

ddl_di_tf

ddl_float_32

ddl_get_dsntm

ddl_get_gll_rim20_sclk

ddl_get_gll_sclk

ddl_gll_get_sclk

ddl_gll_inc_sclk

ddl_golay

ddl_inc_dsntm

ddl_mer_chksum

ddl_mhs_crc

ddl_mmt_tf

ddl_modulo

ddl_mpf_tf

ddl_rs_inline

ddl_shift_stream

$

Now let's find out what function names exist, and DO have UG entries.
$ comm -12 list_of_functions_sorted \

> list_of_UG_functions_sorted >funcs_with_UG_entries
$ cat funcs_with_UG_entries

ddl_bin_time

ddl_complement

ddl_crc

ddl_day_of_yr

ddl_fill

ddl_get

ddl_get_rsck

ddl_get_sclk

ddl_inc

ddl_inc_rsck

ddl_inc_sclk

ddl_mo_crc

ddl_ramp

ddl_read

ddl_rs

ddl_sawtooth

ddl_segment

ddl_shift_left

ddl_shift_right

ddl_skip

ddl_triangle

ddl_write

$
We've done most of the work for the entire homework.  Notice that since the input to generate both of these files was sorted, the resultant files are sorted as well.
Now if we find the intersection (set of things in common) of files funcs_with_man_pages and funcs_with_UG_entries we have answered the first question.

$ comm -12 funcs_with_man_pages funcs_with_UG_entries
$

So -none- of the functions are properly documented!
2.
List all the functions which exist, have a man page, and are NOT documented in the User"s Guide.  In other words, list all the functions that need to be added to the User"s Guide.

The functions which exist and have a man page are already listed in the file funcs_with_man_pages.  We need to compare funcs_with_man_pages and funcs_with_UG_entries, and find out what function names appear in the first file but NOT in the second.  In other words, we need to list lines which are unique to the file funcs_with_man_pages.
$ comm -23 funcs_with_man_pages funcs_with_UG_entries
ddl_airs_chksum

ddl_amsu_chksum

ddl_cas_pkt

ddl_cas_tf

ddl_ccsds_tf

ddl_cdsse_seq_date_time

ddl_complement_element

ddl_di_tf

ddl_float_32

ddl_get_dsntm

ddl_get_gll_rim20_sclk

ddl_get_gll_sclk

ddl_gll_get_sclk

ddl_gll_inc_sclk

ddl_golay

ddl_inc_dsntm

ddl_mer_chksum

ddl_mhs_crc

ddl_mmt_tf

ddl_modulo

ddl_mpf_tf

ddl_rs_inline

ddl_shift_stream
$

23 functions are not documented in the User's Guide.
3.
List all the functions which exist, do NOT have a man page, and ARE documented in the User"s Guide.  In other words, list all the functions for which a man page needs to be written.
First, we need a list of functions that do NOT have a man page.
$ comm -23 list_of_functions_sorted \

> list_of_man_page_functions_sorted \

> >funcs_with_no_man_page

$ cat funcs_with_no_man_page

ddl_aos_tf

ddl_bin_time

ddl_bld_vcdu

ddl_cas_fhp

ddl_chk_gll_mro

ddl_chk_ph2_mro

ddl_complement

ddl_crc

ddl_crc_inline

ddl_dawn_tf

ddl_day_of_yr

ddl_dtsa

ddl_dummy

ddl_ex_ert

ddl_example

ddl_fill

ddl_future_tm

ddl_gairs_sclk

ddl_gcas_sclk

ddl_gcas_timetag

ddl_gds1_sclk

ddl_get

ddl_get_blk

ddl_get_dblk

ddl_get_ddt

ddl_get_dir

ddl_get_dlen

ddl_get_dnat

ddl_get_dtype

ddl_get_fac

ddl_get_rsck

ddl_get_scid

ddl_get_sclk

ddl_get_seq

ddl_get_sfac

ddl_get_src

ddl_get_tm

ddl_gll_get_rj_sclk

ddl_gm98_sclk

ddl_gmmt_sclk

ddl_gsdu_sclk

ddl_inc

ddl_inc_rsck

ddl_inc_sclk

ddl_inc_tm

ddl_missionid

ddl_mo_crc

ddl_mo_crc_inline

ddl_mro_tf

ddl_nap

ddl_pseudo_randomize

ddl_ramp

ddl_read

ddl_rs

ddl_sawtooth

ddl_segment

ddl_set_comp

ddl_shift_left

ddl_shift_right

ddl_skip

ddl_table

ddl_tlm_ddt

ddl_triangle

ddl_tsa_eof

ddl_turbo_encode

ddl_utils

ddl_write

ddl_year
$

Now we need the intersection of this file with funcs_with_UG_entries.

$ comm -12 funcs_with_no_man_page funcs_with_UG_entries \

> >funcs_no_man_with_UG

$ cat funcs_no_man_with_UG

ddl_bin_time

ddl_complement

ddl_crc

ddl_day_of_yr

ddl_fill

ddl_get

ddl_get_rsck

ddl_get_sclk

ddl_inc

ddl_inc_rsck

ddl_inc_sclk

ddl_mo_crc

ddl_ramp

ddl_read

ddl_rs

ddl_sawtooth

ddl_segment

ddl_shift_left

ddl_shift_right

ddl_skip

ddl_triangle

ddl_write
$
22 functions need to have man pages written.
4.
List all the functions which exist, do NOT have a man page, and are NOT documented in the User"s Guide.  In other words, list all the functions for which a man page AND a User"s Guide entry must be written.

We need to compare funcs_with_no_man_pages and funcs_with_UG_entries, and list entries which appear in the first file but not the second.
$ comm -23 funcs_with_no_man_page funcs_with_UG_entries \

> >funcs_no_man_no_UG

$ cat funcs_no_man_no_UG

ddl_aos_tf

ddl_bld_vcdu

ddl_cas_fhp

ddl_chk_gll_mro

ddl_chk_ph2_mro

ddl_crc_inline

ddl_dawn_tf

ddl_dtsa

ddl_dummy

ddl_ex_ert

ddl_example

ddl_future_tm

ddl_gairs_sclk

ddl_gcas_sclk

ddl_gcas_timetag

ddl_gds1_sclk

ddl_get_blk

ddl_get_dblk

ddl_get_ddt

ddl_get_dir

ddl_get_dlen

ddl_get_dnat

ddl_get_dtype

ddl_get_fac

ddl_get_scid

ddl_get_seq

ddl_get_sfac

ddl_get_src

ddl_get_tm

ddl_gll_get_rj_sclk

ddl_gm98_sclk

ddl_gmmt_sclk

ddl_gsdu_sclk

ddl_inc_tm

ddl_missionid

ddl_mo_crc_inline

ddl_mro_tf

ddl_nap

ddl_pseudo_randomize

ddl_set_comp

ddl_table

ddl_tlm_ddt

ddl_tsa_eof

ddl_turbo_encode

ddl_utils

ddl_year
$

46 functions have neither a man page nor a User's Guide entry.  Looks like I have a lot of work to do.  <*groan*>
5.
List all the functions which do NOT exist, BUT which DO have a man page.  In other words, list all the man pages which are old and should be deleted.

We must compare list_of_functions_sorted and list_of_man_page_functions_sorted, and find the entries which are unique to the second file.
$ comm -13 list_of_functions_sorted \

> list_of_man_pages_sorted >man_pages_with_no_func

$ cat man_pages_with_no_func

ddl_build_vcdu

ddl_check_gll_mro

ddl_check_ph2_mro

ddl_get_airs_sclk

ddl_get_cas_sclk

ddl_get_cas_timetag

ddl_get_ds1_sclk

ddl_get_m98_sclk

ddl_get_mmt_sclk

ddl_get_sdu_sclk

ddl_key_first_array_sclk

ddl_key_first_array_timetag

ddl_key_first_dsntm

ddl_key_first_sclk

ddl_key_first_timetag

$

15 man pages can be deleted.  Well that's easy, at least.
6.
List all the functions which do NOT exist, BUT which have a User"s Guide entry.  In other words, list all the User"s Guide entries which should be removed, because the functions no longer exist.

We must compare list_of_functions_sorted and list_of_UG_functions_sorted, and find the entries which are unique to the second file.

$ comm -13 list_of_functions_sorted \

> list_of_UG_functions_sorted >UG_entries_with_no_func

$ cat UG_entries_with_no_func

$

So there are no entries in the UG that should be removed.
7.
(Extra credit).  What command could you use to search through a tree of files and directories, to see if any of the files contain a call to the function "ddl_read"?  A call to such a function will look like the following:

<something> = ddl_read(<parameters>);

"<something>" and "<parameters>" can be any string of characters.  There may be any number of spaces or tabs around the '='.  The string we should search for is 

" = ddl_read(".
There are two parts to this problem.

First, how to search for a string (" = ddl_read(") in a file.  To do this, use grep(1).

$ grep \

> '[ 
]*=[ 
]*ddl_read(' \

> filename

(There is a single space and tab character between each set of square brackets).

Second, how to look at every file in a directory tree.  To do this, use find(1).
$ find directory_to_search -type f -print

Now the hard part: How do you combine the two?  You could use a pipeline:

$ find directory_to_search -type f -print \

> | xargs grep

...but the output is really ugly.  A little research shows that find(1) can do this:

$ find directory_to_search -type f \

> -exec grep \

> '[ 
]*=[ 
]*ddl_read(' {} \; \

> -print

The exec runs the grep command on every file.  Whenever the grep 'succeeds' (finds a match in the file), find continues along the predicate and runs the -print part.  Thus you will see a list of lines that match, *followed by* the path to the file the matches were found in.  This is a very common use of find and grep.
You can also just list the files containing a match, without listing every line that matches.  A trip to the grep(1) man page shows that /usr/bin/grep has no option to do this. but /usr/xpg4/bin/grep has a -s (for 'silent') switch.

$ find directory_to_search -type f \

> -exec /usr/xpg4/bin/grep -s \

> '[ 
]*=[ 
]*ddl_read(' {} \; \

> -print

will just list the path/files which contain a match.  This is another common use of find and grep.

You can do the same thing with a script without using find(1), but it's much more work.   find(1) is a powerful tool.

