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INTRODUCTION

This experiment involves working with redirection tools,
pipes, tees, and standard input and output. It focuses on
shell operations, input redirection, and output redirection.
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LABORATORY SHEETS

LABORATORY EXPERIMENT 111

Procedures

LEHMAN COLLEGE
of the City Univessity of New York

Experimert 3 Redirection, Pipes, Tees, and Standard 1O

I

Objeatives: To nudy the Linux command figw

Procedure:

Basic thll.ﬂpcmiun

Logan e I.he Linux s;mem &0 YOUr 0w mrhng directary.

T4sué the ﬁ;ll]umng :ommands :

A SRR . .
s [g-| Y - YIoaper
= dite

How were the commands isseed? What was used to enter the cormmands?
Where did the cupul appear an ezch of the commands?

Ouetpus Redireesion

Igsue the following commands:
» who >users

5] >in

= dale =now

Issue the commend 15—, ¢ . z
Do you see the files users, list, and day?

Tssue the “cat” command on each of the aforementioned files. Describe

what yeu saw in cach of the fles. Explain why the oulpa did not appear

on the screen, F.xplam the dcllm:lu =T
lszue the command; -

echo | am happy
Tssue lhemmnund

echo "l am Puppgr" ?x;.-'.;'-_ e

> continue on next page...
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D¥d the command appear on the screen at any time? Did the re sults appear
both times? Explsin in detail. Compare the echa command with the
Previous comrnands,

6. Create a file “testease™ using the i cditor. .
»  Enter data into the “testcase™ Ol (morg than oac ling),
= Sove the file “tesicase™.

7. Issue the commind “at testcase™ . )
B lssue the command “cat tesicase >mycose”. Fxplain the differcnce
teetween the two.

C. Ioput Redireciion

1. Tssue e command:
wit =l sers

z Tasuze the commans:
wi =1 <psers

3 Tzsue the command:
we -] tesicase

4, Tazus the command;
we -] <mycase

5. Analyze he resulis of the aforemeniioned and xplain, in detail, the resahs
of the commands. Explain and discuss the defimier “<™.

D. Fipes
1. Tsgue the command:
who | we -1

What can you say sbout the cutpid? Discuss Uhe °T" delimiter. Explain the
difference betvoren he pipe and redirestion delimiters

2, Tssue the command:
wha | sort >ordenasers

3 Tssue the command:
who |sam >ordenusers [we =|

4, I$5e the caommand:

wha |som >orderusers [we -1 >analyze

5. Explain the resulis, in detail, of the previous commands (ROTE: A new
comeand was infroduged),

E. Tees

1. Tszue the commands:
who [grep balor b hes classmates M—lbmmer!u.mzhd. .

2 Explain, in detail, the cutput matenumber. Explain, in detail, the file,
classmates.
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DATA SHEETS

LABORATORY EXPERIMENT 111

et Telnet comet.lehman.cuny.edu

[bruBSBcomet experiment3 1% who
A1

hruBds ptssB Apr 4 A8:24 {(cpe—66-65-10—48_nyc.res.rr.com?
[bruwdSBcomet experiment31d

Output 2-1 Results of the who command, displaying one user
currently logged-in to the system.

¢ Telnet comet.lehman.cuny.edu

[bruBS@comet experiment3 1% date
on Apr 4 A9:5%3:15 EDT 2685
[hruBSPcomet experiment3 1%

Output 2-2 Results of the date command.

¢+ Telnet comet.lehman.cuny.edu

[bruB5Ccomet experiment31$ 1s -1
total 12

1 bhrwBs students 131 Apr 4 B9:57 list
1 bruBh students 29 Apr 4 B9:57 now
1 brwBh students 68 Apr 4 B9:57 users

[hrwB5Bcomet experiment3 1%

Output 2-3 Results of the Is -1 command.

et Telnet comet.lehman.cuny.edu

[bruBSBcomet experiment3]f cat users
hrud5 pts/B fipr 4 @9:57 {cpe—66—65-18-48 .nyc.res.rr.com>
[brudSBconet experiment3 15

Output 2-4 Results of the cat users command.

cx Telnet comet.lehman.cuny.edu
[bruB5Bcomet experiment31$ cat list

1 bruBh students A Apr 4 168:16 list

1 brwBh students 27 Apr 4 @7:57 now

3 1 brwBs students 68 Apr 4 B?:57 users
[bruBSBcomet experiment31s

Output 2-5 Results of the cat list command.

o Telnet comet.lehman.cuny.edu

[brwBSPcomet experiment3 1% cat now
on Apr 4 @9:57:38 EDT 280%
[hrudSPcomet experimentd1s

Output 2-6 Results of the cat now command.

c Telnet comet.lehman.cuny.edu

brwB5Pcomet experiment31% echo I am happy

am happy
hrwBASEcomet experiment3 1%

Output 2-7 Results of the echo | am happy command.

o+ Telnet comet.lehman.cuny.edu

[bruBSPcomet experiment3 1% cat testcase
Thiz iz a test file for experiment 3.

Experiment 3 focuses on redirection,. pipes. tees,
nd standard input and output.
[hruBSBcomet experiment3 15

Output 2-8 Results of the cat testcase command after creating the
testcase file with vi.

Results

Below are results of the experiment, section-by-section;
additional remarks are in the Analysis section.

A test directory (experiment3) was created to perform the
procedures in this experiment.

Basic Shell Operation

Using telnet and keyboard input, who (Output 2-1), Is -I,
and date (Output 2-2) produced its output to the screen.

Output Redirection

After issuing the who > users, Is -1 > list, and date > now
commands, the Is -1 (Output 2-3) command does not
display the files—users, list, and day. Instead, it displays
the files—users, list, and now, in ascending order.*

Results of cat users, cat list, and cat now are show in
Output 2-4, Output 2-5, and Output 2-6.*

The echo I am happy (Output 2-7) command issues
output directly to the monitor. On the other hand,
echo "I am happy"* > xyz does not appear on the monitor.*

The difference between cat testcase (Output 2-8) and
cat testcase > mycase are discussed in the Analysis
section.

! See the Analysis section for an in-depth explanation and additional information.
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o Telnet comet.lehman.cuny.edu Input Redirection®
[brwBSPcomet experiment3 1% wc —1 users

1 users - - i
b5 Beanet experimentd 15 The wc -I users (Output 2 9)_ command displays the
number of lines in the users file.

Output 2-9 Results of the wc -l users command.

The wc -l < users (Output 2-10) command sends the
number of lines in the users file to the wc -1 command,

e+ Telnet comet.lehman.cuny.edu which in turn displays 'only' the line count.

[]Jl‘l-JEECDITIEt experiment3 1% wec -1 < users
[bruBSEcomet experiment31s The wec -l testcase (Output 2-11) command displays the
number of lines in the testcase file.

The we -1 < mycase? (Output 2-12)command sends the
number of lines in the mycase file to the wc -I command,
which in turn displays ‘only' the line count.

[brudS@comet experiment3]% wec —1 testcase
3 testcase

[brwBS@comet experimentd 15 I:’ipesl
Output 2-11 Results of the wc -l testcase command. Results of who | wc -l are shown in O_Utp_Ut 2'13-_ It
routes the results of who to wc -1, which in turn displays

¢+ Telnet comet.lehman.cuny.edu the number of lines generated by who.

[bruBSPcomet experiment3]% we -1 < mycase

The who | sort > orderusers | wc -I* displays results

3
[bruBSPcomet experiment3 15 shown in OUtpUt 2-14.

Output 2-12 Results of the wc -1 < mycase command. Tees

¢+ Telnet comet.lehman.cuny.edu The command
[bruBSPcomet experiment3]1% who | wc -1 Wholgrep ba(or bb)ltee classmateslwc -I>matenumber

4 ey
[bruBSBeonet experiment3 1S generates an error (Output 2-15)".

Output 2-13 Results of the who | wc -1 command.

¢+ Telnet cometlehman.cuny.edu
[hruwBSPcomet experiment31% who | sort > orderuser

[hruBSPcomet experiment3 15
4

Output 2-14 Results of the who | sort > orderusers | wc -1 command.

& Telnet cometehman.cuny.edu =[]

[hrwBSBcomet experimentd]? wholigrep bador bh)itee classmates iwc *1)natenunherl,
]

—hash: syntax error near unexpected token
[hrwA5Bconet experiment3 s

4 ld

Output 2-15 Results of the
whol]grep ba(or bb)|tee classmates]|wc -I>matenumber command.

! See the Analysis section for more details.
% The mycase file was created earlier with the cat testcase > mycase command.

Input and Output Control 2



3

ANALYSIS

LABORATORY EXPERIMENT 111

et Telnet comet.lehman.cuny.edu

[bruBSBcomet experiment3]f cat users
ts/8

hrud5 fipr 4 @9:57 {cpe—66—65-18-48 .nyc.res.rr.com>
[bruBSBcomet experiment3 15

Output 3-1 Results of the cat users command.

¢ Telnet comet.lehman.cuny.edu

[bruwB5Bcomet experiment31% cat list
1 hrwB5 4 18:16 list

4 @9:57 now

4 @?2:57 users

students
1 hrwBS students
1 brwBS students

[hruwAS5Pconet experiment3d1s

a8 Apr
29 Apr
68 Apr

4 @A2:57:=38 EDT 288%

on Apr
[hruBSPcomet experiment3 1S

Output 3-3 Results of the cat now command.

Explanations

This section discusses any discoveries, including new
commands, and solutions used to resolve any errors
encountered during the experiment.

The steps below refer to the step of the particular section
found on the lab sheets.

Basic Shell Operation

Discovery—Step 1

On the lab sheet, it appears as if who>users, Is-I1>list, and
date>now contain no spaces. After performing these
commands, with and without spaces, it is determined that
spaces are required between commands and options.
However, spaces are not required between commands and
delimiters, or delimiters and options. Therefore,
who>users and date>now function using both methods;
Is -1>list, on the other hand, requires a space between the
Is command and the -I option.

Output Redirection

Error—Step 2

After issuing who>users, Is -I>list, and date>now in

Step 1, the question "Do you see the files users, list, and
day?" after issuing the Is -l command was asked. The day
file did not appear in the list. Perhaps day could had been
mistaken for now.

Explanation—Step 3

The users file contains users who were logged in at the
time the command who>users was issued (Output 3-1).

The list file contains information on the directory
contents obtained from the Is -l command (Output 3-2).

The now file contains the day, month, time, region, and
year, obtained from the date>now command (Output 3-3).

Output from the cat command performed on the users,
list, and now files did not send information to the monitor
because the > delimiter was used.

The > delimiter functions as an output redirection tool. It
transfers the results of a command to a file.

Input and Output Control



ct Telnet comet.lehman.cuny.edu

brwdS5Rcomet experiment? 1% echo I am happy

am happy
brwB5Bcomet experimentd 1%

Output 3-4 Results of the echo | am happy command.

o Telnet comet.lehman.cuny.edu

[brudSBcomet experiment3 ]S cat testcase

Thiz iz a test file for experiment 3.

Experiment 3 focuses on redirection, pipes,. tees.
nd standard input and output.

[hruBSPcomet experimentd 15

Output 3-5 Results of the cat testcase command after creating the
testcase file with vi.

o Telnet comet.lehman.cuny.edu

[bruBSBcomet experiment3d]$ cat mycase
Thiz iz a test file for experiment 3.

Experiment 3 focuses on redirection, pipes. tees.
nd standard input and output.
[hruASPcomet experimentd 1S

Output 3-6 Results of the cat mycase command after issuing a
cat testcase > mycase command.

Analysis

Explanation—Step 5

The echo I am happy command sends output directly to
the monitor (Output 3-4).

The echo "'l am happy''>xyz command sends output to
the xyz file.

Below is a comparison between echo and cat as it
pertains to the experiment:

echo cat

Displays the contents of a file
to the screen

Sends information to the
monitor directly from
keyboard input

Can redirect output to a file  Can redirect output to a file

Cannot accept input Can accept input redirection

redirection

Explanation—Step 8

The cat testcase command displays the contents of testcase
(Output 3-5).

The cat testcase>mycase command redirects output from
cat testcase to the mycase (Output 3-6) file. It
overwrites mycase if it exists; otherwise, it creates
mycase. Thus, mycase contains the same information as
testcase.

The main difference between the two is that the first
command outputs to the monitor and the second to a file.

Input Redirection

Explanation—Step 5
The table below represents examples of input redirection:

Command* Explanation
wc -1 users Displays the line count of the users file
wc -l <users  Executes wc -l based on input redirection

from the users file, not the keyboard
wc -l testcase  Displays the line count of the testcase file

wc -1 <mycase Executes wc -l based on input redirection
from the mycase file, not the keyboard

The < delimiter represents input redirection. Instead of
using the keyboard for input, the command receives its
input from a file.

1 The results of these commands are on page 2.
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¢+ Telnet cometlehman.cuny.edu

[hruBSPcomet experiment3 15
4

Output 3-7 Results of the who | sort > orderusers | wc - command.

+ Telnet comet.lehman.cuny.edu

[hruB5@comet experiment3]$ cat orderusers
ptssq Apr 4 19:59 (g142)>
ptssd fpr 4 18:53 {(cpe-66-65-18-48 .nyc.res.rr.con?
ptss2 Apr 4 19:29 (g252>
» ptssl Apr 4 19:02 (148 84.39.
pts/8 Apr 4 17:18 (user 121c1(l1 cable mindspring.com?|
[bruB5@comet experiment31s

Output 3-8 Results of cat orderusers after issuing the
who | sort > orderusers command.

e Telnet comet.lehman.cuny.edu

[bruBSPcomet experiment3]1s we -1 ul*deru—-‘erf‘u
L orderusers
[hrwBSPcomet experimentd 1%

[hluBSEcomet experiment3 15

Output 3-10 Results of the who | sort < orderusers | wc -lcommand.

Analysi

Pipes

Explanation—Step 1

In who | wc -1, the results of who is transferred to wc -1,
which in turn displays the numbers of lines generated by
who.

The | delimiter delivers the results of one command to be
processed by another command.

Error—Step 3

The command who | sort > orderusers | wc -l produces 0
as a result (Output 3-7). However, this is an error because
who | sort > orderusers returns the results shown in
Output 3-8 and wec -l orderusers returns results shown in
Output 3-9. Therefore, both results combined should sort
orderusers in ascending order and display its line count.

Pipes normally work with commands. The first pipe—
who to sort works fine; however, the last pipe attempts to
take the sorted orderusers file and pipe it to the wc -I
command. To fix the problem, orderusers must be
redirected into sort, then sort can be piped with wc -
because the pipes are generated between two commands.

The correct syntax to achieve the desired result is,
who | sort < orderusers | wc -1 (Output 3-10).

Error—Step 4

Although an error message does not appear, the intended
purpose of the who | sort > orderusers | wc -I>analyze is
to transfer the results in Output 3-10 to the analyze file.
The same solution is applied as in Step 3.

The correct syntax to achieve the desired result is,
who | sort < orderusers | wc -1>analyze.

Tees

Error—Step 2

The who|grep ba(or bb)|tee classmates|wc -I>matenumber
command makes an attempt to search for the string 'ba’ or
'bb" in the resulting who command. It then pipes the result
in the classmates file. Finally, the tee results are piped to
wec -l, which in turn stores the line count of classmates to
matenumber.

The correct syntax to achieve the desired result is,
who|grep -E "balbb"|tee classmates|wc -I>matenumber*

! Unix Manual Page for grep: http://www.scit.wlv.ac.uk/cgi-bin/mansec?1+grep
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New Commands?

During the experiment, sort, grep, and tee were introduced.
Below is a brief explanation and syntax of each command:

Command Syntax Explanation

sort sort [option]... [file]... Writes sorted
information to standard
output

grep grep [option]... pattern [file]... Search for pattern in
each file or standard
input

tee tee [option]... [file]... Copy standard input to

each file, and to the
standard output

L The syntax and explanation for each command is found using the help
option in the Bourne Again Shell. Example: tee --help
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