Daniel Warner

IS 3513 Lab 4

Perl Scripting in Cygwin
Purpose

To familiarize ourselves with the Cygwin system and Unix environments in general, as well as the Perl scripting language.
Materials and Procedures

For this lab we need to install the Cygwin system. Cygwin provides a Unix-like environment that runs as a program on top of Microsoft Windows. We will also need to run the Perl language on Cygwin. The Cygwin setup program can be downloaded from http://www.cygwin.com/. The setup program merley contains a list of packages and servers to download them from. Cygwin has no built-in package manager, so the setup can be run later to add necessary packages. I elected to download and install all of them because I was not sure of the exact requirements to run Perl. A full Cygwin installation contains quite a few programs, and the resulting install took approximately 4 gigabytes of hard drive space.
Results

In this lab we were required to write a perl script to read a list of files and output a count of the number of files along with average file size. Here is the script that I came up with to accomplish this. 

#!/usr/bin/perl

open(REPORT, "files.txt") || die("unable to open files.txt\n");

while ($line = <REPORT>) 

{   

($date, $time, $ampm, $size, $filename) = split(" ", $line);

print($size,"    ", $filename, "\n");

$counter++;

$total_size+= $size;

}

$average = sprintf("%.0f",  $total_size / $counter);

print("\n\nTotal Files: ", $counter, "  Average File Size: ",$ average,  " bytes\n\n");

close(REPORT);

The first line tells the shell that we will be using the perl scripting language. The next line opens the file “files.txt “ that contains the information that we will parse in order to determine the average file size. The while statement is a very simple way to read the file line-by-line until it reaches the end of the file. The next line will separate the columns of the report by splitting the lines anytime it encounters a space. The script will separate the line into five different variables, though for this application we will only need two. The next line will print out the information that we are interested in. Counter++ will accumulate the running total of iterations which will be used in the final average calculation. The next line, $total_size += $size, will add the value, $size, that we have parsed from the report and accumulate it in $total_size. I added the next line after I had completed the script. When I first ran the script it worked, but it gave me the average file size as a floating point number with a lot of decimal places, which makes little sense if we are working in bytes, because bytes are the smallest unit of memory on a computer and you cannot have a fractional value of a byte. The line, “$average = sprintf("%.0f",  $total_size / $counter)”, will determine the average within the sprintf function and store that average in the new variable $average. The sprintf function will round the answer to match the number of decimal places in the first argument, which I set to zero in order to round the result to a whole number. Finally we have the statement that prints out the results. Then the last step is to close the file.

Discussion
Cygwin provides a Unix-like interface to a Windows operating system. There are many possible applications for a system like this. Cygwin cannot run programs that were compiled for real Unix operating systems, but Unix programs that have been re-compiled for Cygwin are able to run. Cygwin also has a directory called cygdrive that allows access to the windows file system. If a user wants to access a file on their C: drive, the Cygwin location is /cygdrive/c/. The cygdrive maps the Windows file structure so that it may be called by the Cygwin/Unix programs. This gives users flexibility to use the strengths of a Unix system to manipulate files on their Windows computer. While modern Windows operating systems do include a command-line shell for doing simple scripted procedures, it is woefully lacking compared to the large number of commands available in a Unix shell.
One example of the usefulness of Cygwin is the ability to run the Perl scripting language as we did in this lab. Perl is often called the "swiss-army knife" of scripting languages because it focuses more on overall usefulness at the cost of some efficiency. It is also often referred to as a "glue language" because it is often used to call other programs and put the results together. Perl does this by providing simple commands to call other programs, and also making it easy to issue commands to the bash shell. Perl is also designed to be very forgiving. It will ignore some syntax errors and it uses weakly typed variables. In the above script I did not have to define variable types which made for very simple code. It would have been much harder to implement in C++ because C++ used strongly typed variables. When the script read the line from the text file it stored it in the variable $line. At that point $line stored it as a character string. Then it was split into variables $filename and $size. I was able to use mathematical operations on the variable $size even though it had started as a string. The Perl language transparently switched it to a floating point number without any intervention on my part. 
Another potential application for Cygwin is to run Unix server daemons on a Windows system. There are many times that I have wanted to access files on my home Windows computer, but I have been hesitant to set anything up in the past. I have toyed with the idea of setting up an FTP server, but there are many possible security issues that concern. Some ftp servers allow anonymous connections by default and some allow FTP reflection, where an attacker uses an FTP server to send requests to other servers in order to proxy port scans of other hosts. I could set up VNC so that I would have remote control of my computer, but VNC does not encrypt sessions and there are security concerns there as well. There are commercial applications like GoToMyPC by Citrix, that provide secure desktop access as well as file transfer, but they provide functionality that I am not particularly interested in; I do not need a full graphical user interface with mouse input. GoToMyPC also costs a considerable amount. Even a personal license is $20 per month at the time of this writing. There are free Unix utilities that I am familiar with that will accomplish the same objectives that I am familiar with and secure. Using open SSH on Cygwin seems like the ideal way of providing remote access to a windows system. It will provide remote control of the computer through the shell. OpenSSH also implements the Secure Copy and SFTP protocols which allow you to transfer files in an encrypted mode through the SSH tunnel.
There are many other server applications that one may want to run on Cygwin. Often times I have needed to quickly connect two windows machines over a network, however I have to manually configure IP addresses in order to get them to communicate. I would much prefer to run a DHCP server in Cygwin on one system. It would also be possible to run FTP servers, the Apache web server and others on a Windows Machine.

Appendix A: Output from Perl script
86016    a2p.exe

393    avgfsznew.pl

38124    c2ph.bat

5484    config.pl

1338    configPPM.pl

647    crc32

1065    crc32.bat

24448    dprofpp.bat

39723    enc2xs.bat

3265    exetype.bat

0    files

3356    files.txt

24628    find2perl.bat

14797    GET

15215    GET.bat

24265    h2ph.bat

59712    h2xs.bat

14797    HEAD

15215    HEAD.bat

2173    IISScriptMap.pl

16852    libnetcfg.bat

6371    lwp-download

6789    lwp-download.bat

2519    lwp-mirror

2937    lwp-mirror.bat

14797    lwp-request

15215    lwp-request.bat

15263    lwp-rget

15681    lwp-rget.bat

20480    perl.exe

20480    perl5.8.0.exe

757760    perl58.dll

38479    perlbug.bat

20103    perlcc.bat

23200    perldoc.bat

41023    PerlEz.dll

1642    perlglob.bat

16384    perlglob.exe

36931    perlis.dll

12506    perlivp.bat

24576    PerlMsg.dll

65603    PerlSE.dll

5046    piconv.bat

13634    pl2bat.bat

5314    pl2pm.bat

2898    pod2html.bat

9132    pod2latex.bat

20474    pod2man.bat

8151    pod2text.bat

3842    pod2usage.bat

3879    podchecker.bat

2988    podselect.bat

14797    POST

15215    POST.bat

45305    ppm

45723    ppm.bat

34915    ppm2

35333    ppm2.bat

144843    ppm3-bin

145261    ppm3-bin.bat

108    ppm3-bin.cfg

55100    psed.bat

38124    pstruct.bat

6415    ptked

6833    ptked.bat

18149    ptksh

18567    ptksh.bat

3914    reloc_perl

4332    reloc_perl.bat

2434    runperl.bat

55100    s2p.bat

57020    search.bat

3294    SOAPsh.bat

2876    SOAPsh.pl

15930    splain.bat

1144    stubmaker.bat

726    stubmaker.pl

18093    widget

18511    widget.bat

20480    wperl.exe

3296    XMLRPCsh.bat

2878    XMLRPCsh.pl

51511    xsubpp.bat

Total Files: 83  Average File Size: 30263 bytes
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