NYU SCPS INFO1-CE9545 Section 1 Unix Operating System

Summer 2013 Handout 3

He must have been using vi

The Moving Finger writes; and, having writ,
Moves on: nor all thy Piety nor Wit

Shall lure it back to cancel half a Line,
Nor all thy Teas wash out a Wat of it.

—Rubaiyat of Omar Khayydmuatrain 51

How to prevent [Using open mode] in vi

If you get the messad€singopenmode] when you entevi , type:quit!  and presKRETURN
to exit fromvi . Then put the wrd vt100 into the environmentariable$TERMIif it is not already there.
It should be there: we put it there in Handout 2, p. 13, lines 32-33.

1% echo $TERM See the contents of the variaBlEERM

2$ export TERM=vt100 Put vee tee one hundred iS®ERM No space around equal sign.
3% echo $TERM The contents STERMshould now bet100 .

vt100

and tryvi again.

Before you enter vi

Because it easier to practicei on an existing file than to create awene, copy the practice file
cremation to your home directory and namgubk . Then launchvi .

1$ cd Go to your home directory.
2% pwd Make aure you arrived thee.
3% echo $S45 Yau created this variable in Handout 2, p. 13, lines 29-30

/homel/m/mm64/public_html/INFO1-CE9545/src

4% cp $S45/cremation junk

5% Is -l junk Make aure you createdunk .
-f-mmmnee- 1 abc1234 users 4524 May 28 15:18 junk
6$ chmod 600 junk Give yourself permission to write as well as read it.
7$ Is -l junk Make aure thechmod worked.
-rW------- 1 abc1234 users 4524 May 28 15:18 junk
8% vi junk
vi should nev display the first 23 lines gtink . If not, or if you segUsingopenmode] , see the note
above.
Using vi

Now that youte invi , do rot pressSRETURNor Enter ) after the following commands unless indi-
cated. Wheryou do hae o pressRETURNdo ot type the space immediately before RETURN The
space is for legibility only.
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When in doubt irvi , pressESC It could never hurt.

Move the cursor
The four arrav keys hould mave the cursar If not, use

h left

j down
k up

I right

Hold the leys down to repeat. Othecorvenient lkeys ae

- up (the minus sign)
RETURN down

BACKSPACE left (or try[ <)
space bar right

To move he cursor to a gen line numbertype

15G Go to line 15; th&Gmust be uppercase.

1G Go to the first line.

G Go to the last line.

control-g See what line number the cursor is at.

:set number RETURN Display the line numbers; no space beftre RETURN
:set nonumber RETURN Don't display the line numbers.

Thewandb keys move the cursor to the next or previousnd (“‘word” and “back”). The”™ and$ keys
move the cursor to the start or end of the line.

To move he cursor to the next occurrence of a string (e.g., “trail”), type
ftrail RETURN

If you pressn after this,vi will repeat the search and find the next occurrence of the same £img.
larly,

?trail RETURN

will find the previoudrail , andn will repeat the search upwards.

Scroll
If the file is too big to fit on the screen at once, use these lowercase cegtrtd &roll:

control-u Scroll the pictue upwards half a screen; dartype the dash
control-d Scroll downwards half a screen.
control-y Scroll upwards one line.
control-e Scroll downwards one line.
Delete

To celete a characteam at it (i.e., place the cursor on it) and pressThis key repeats: it will suck
in text from the right as you hold it dm. (Natureabhors a acuum.)xxxx or 4x will delete four charac-
ters.

To delete a word, aim at the first letter of therd and typedw for “delete word”. A period will
repeat anyi command. Otype4dw to delete four words.

To delete a line, aim at grpoint on the line and typad. 4dd will delete four lines.
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To undo a deletion (or anything else), pressnmediately thereafter.

Re-insert the deleted text somewherdse

A buffer is a holding area or waiting roonEach chunk of deleted text will sit in theanamed
buffer until it is displaced by the next chunKo insert this tet back into your file somewhere else, aim at
the desired point and pregs Deleted word(s) will reappear after the cursod deleted line(s) will reap-
pear belar the cursor.

An uppercasé® will make the deleted text appear before orabine cursar You must use loer-
casep to male the deleted text appear after the last line in the file, and uppértaseale the deleted te
appear before the first line.

If you delete text and plan to re-insert it somewhere else, you must insert it before you perform
another deletionYou can, howeer, insert the same textyanumber of times.

Duplicate existing line(s)

To duplicate one line, aim at wipoint on the line and presy (for “yank”). Theninsert a cop of
the line whereer you wish by using thp or Pcommands as alse. 4yy will duplicate four lines.

Create new line(s)

Aim at ary point on the line immediately atse the place where you want to create the tiee(s).
Press a lowercase letterand an empty line will appear beidhe cursar You are nw in insert mode
(also known aspen modeor append modg Type whatger text you want to insert onto the neline(s),
pressindRETURNvheneer you wish to begin anotherwdine. ThenpressESCto get out of insert mode.

You can also press an uppercase leDéo enter insert mode and neatie empty line appeabove
the current line.Lowercaseo must be used to makhe empty line appear after the last line in the file, and
uppercas®©to male the empty line appear before the first line.

Insert new text in the middle of a line

Aim at the insertion point and preas You are nw in insert mode.Type whatger text you want to
insert, pressinRETURNvhene&er you wish to create anotherméine. ThenpressESCto get out of insert
mode.

The abee procedure inserts the weext to the right of where the cursor was just before yaueghe
a command: i.e., it inserts between the character you aimed at and the following character.

To enter insert mode and insertvngext to the left of the cursopressi instead ofa. a must be used
to insert n&/ characters after the last character on the line,iatalinsert nev characters before the first
character.

Insert mode

The letter®, O a, andi will make you enter insert mode. When in insert mode D& ETEor
BACKSPACKeys will erase typing errors, although the erased characters do not disappear until you type
new ones or exit from insert mode. The four avr&eys do rot work in insert mode.Yau rmust always
presseSCto exit from insert mode befoibing anything else To make the words INSERTMODEauto-
matically appear on the bottom line of the screen wieeny@u’re in insert mode,

:set showmode RETURN

If you put avi command into youEXINIT ervironment variable, it will bexecuted automatically when-
eve you runvi . See Handout 2, p. 13, lines 17-18.

Join and split lines

To join a pair of consecw lines into one long line, aim atyapoint on the first line and preds To
split a long line into tw lines, aim at the character you want to be at the end of the first line api@ss
enter insert mode, preRETURNo insert a newline, and preSSCto exit from insert mode.
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Global substitution
To se @ery line in the file that contains the word “trail”, type

:g/trail/p RETURN p. 325 forg, 321 forp
RETURN A :condRETURNnNakes the lines go away.

To change all the “golds to “silver’’s, type

:1,$s/gold/silver/g RETURN p. 321 for$, 323 fors andg
To make this change only on lines 10 through 20, type

:10,20s/gold/silver/g RETURN
To add the word “silver”to the start of lines 10 through 20, type

:10,20s/"/silver/ RETURN h means start of lingp. 34
To add the word “silver’to the end of lines 10 through 20, type

:10,20s/$/silver/ RETURN $ means end of ling. 24
Finally, to remove every word “gold” from lines 10 through 20, type

:10,20s/gold//g RETURN no space between the slashes
A leading colon in @ command makes the cursor jumpnaioto the bottom line of the screen. At the end

of the command, pre®RETURNo male the cursor go back up.

Write your changes back to the disk

When you entevi , it makes a cop of the file you are editing and displays the yop the screen.
All of your editing commands are applied only to theycophe original version of the file on the disk
remains unchanged until yowgithe “write” command:

‘w RETURN p. 327

This command writes the cpack onto the disk,w@rwriting the original version of the file. Get into the
habit of writing eery 10 or 15 minutes just in case the machine crashes or your connection is cut off.

If you say
:w otherfilename RETURN

the copy will be written into another file, creating the other file if it does not alreaidy. el often sae a
shapshotery 10 minutes.

:w otherfilenamel RETURN
:w otherfilename2 RETURN
:w otherfilename3 RETURN

Exit from vi
To quit fromvi , type

:q RETURN p. 320

For your own safetyvi will obey the:q command only if you hae previously given a:w command since
your last editing change. If you really do want to quit without writing your editing changes (i.e., if you
realize while editing that yowé anly made the file worse), type

:quit! RETURN with an exclamation point
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Create a new file

1$cd Go to your home directory.

2% pwd Make aure you arrived thee.

3% vi neuman Create a ne file namecheuman.

iCall me Alfred. Enter insert mode; dohpressRETURNafter thei ;

type anything; then pre$sSC

The column of tilde§ fills the part of the screen not occupied by your file.

What can go wrong

Theo, O, a, andi commands put you into insert modéou must not be in this mode whernviig
ary of the commands in this Handout. If you are in insert mode, preES@gvill always get you out of it.
If you are not in insert mod&SCgives you a reassuring beep and does nothing else. When in doubt, or if
vi seems to be confused or unrespamspresESC It couldn't hurt.

If the ESCkey doesnt work, try control-[

If every key responds in a way that is wildly wrong, neadire you haen’t pressedshift or Caps
Lock by mistake.

If you suspect that the screen is messed up, [E8€scontrol-| (lowercase L) to clear and
redrav the screen. This is called “refreshing the screen”.

Although it is possible, do not useé to create a line longer than 80 charact&kth a 90-character
line, most would terminals display the last ten characterswi@first 80, bt for all other purposes the 90
characters count as a single lirfeor example, oudpr program will print only the first 80 characters of
each line; a longer line will be truncated on paper.

vi shortcuts

Here are faster ways to do some of thevaltasks. Asalways, you must not be in insert mode when
you give the following commands.

r To replace one character by another without bothering to enter and exit from insert mode, aim at the

character you want to replac&€yper andone replacement character.

S s (for “substitute’) meansxi . In other words, delete the character that the cursor is pointing to and
then enter insert models will delete four characters and then enter insert mode.

cw “Change wrd” meansdwi . In other words, delete the word that the cursor is pointing to and then
enter insert mode4cw will change four words.

W)

Delete all the characters from the cursor to the end of the line. This is faster thartygegtedly.

C C (for “change line”) meanda. In other words, delete the rest of the line and then enter insert
mode.

%  Point to one of a pair dfparenthesgs [ square braakq , or { curly bracletg and pres® The
cursor will jump to the corresponding characterwill beep if there is no match. Press anotho
jump back to where you started.

viin a GUI
To runvi in a windav, you must first launch an X Windoserver.

(1) On Mac OS X, launch an X Wlow server such aX1l.app . In the xterm that X11.app
opens for you, log intéh.nyu.edu by saying

1% ssh -Y abc1234@i5.nyu.edu

(2) On a PC, you can download a free Xhdéw server if you dont already hae ane. For example,
download and instakming-fonts  and thenXming from
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http://sourceforge.net/projects/xming
LaunchXming after the fonts are installed. Then laumehty.exe

Putty Release 0.57PuTTY Configuration - Category — Connection - SSH - Tunnels
Putty Release 0.60PuTTY Configuration - Category — Connection - SSH - X11

and check “Enable X11 forwardirig'Thenlog into i5.nyu.edu.
(3) On either platform, launckim (improved vi, http://www.vim.org/ )ina GUI:

2% echo $DISPLAY
3% vim -g -geometry=80x36 filename
4$ alias v="vim -g -geometry=80x36’

You can select text with the mouse, delete it vdttand re-insert it withp or P.
vi bibliography
Print yourself a copof thevi manual page at
http://i5.nyu.edu/ Cmmé64/man/
Also sed_earning the vi Editgor6th ed.,by Arnold Robbins and Linda Lamb.

http://www.oreilly.com/catalog/vi6/

v Homework 3.1: make a plan and a .project (not to be handed in)
Finger yourself and finger me:

1$ finger | more no argument: finger everybody who igded in
2$ finger abc1234 your login name

3$ finger mm64 my login name

i4% finger mm64@i5.nyu.edu from another host (currently not allowed)

Then create tefiles namedplan and.project  in your home directoryTheir names must begin with
a dot; you'll have b sayls-la  to see them. Theplan file should say that

http://i5.nyu.edu/ Chbcl1234/ is your World Wde Web home pagelhe.project  file must be
no more than a single line.

Turn on all three bits of the.plan and.project files if they are not already onTurn on all
threex bits of your home directory if tlyeare not already on (Homerk 1.2). Thenfinger  yourself
again.

A

v Homework 3.2: ] customize the mailx program (not to be handed in)
Create a file in your home directory namexdilrc  containing these commands. Seailx (1).

set crt Press space bah, or g when reading a long letter.
set hold Don't delete any lettex unless | say so.

set keepsave Don't delete any lettex unless | say so.

A

v Homework 3.3: customize emacs (for emacs users only; not to be handed in)

In your home directorycreate a file namegmacs if you dont aready hae me, containing these
commands. Thehaveparentheses becauseyttaee written in the language Lisp.
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(setg-default auto-save-interval 600)
(setg-default require-final-newline 1)

A

The World Wide Web

The World Wide Web holds millions of files of information, calleajes, stored on computers all
around the wrld. You can display a page on the screen by running a program catkdal howser. Popu-
lar browsers include Apple Saf, Mozilla Firefox, and Microsoft Internet ExploreGreat browsers of the
past included Mosaic and Netscape.

Each page contains underlinedrds callechyperlinks,or links for short. When you click on a link,
the browser will display the page that the link leads¥ou can then pursue the links on the destination
page, or you can go back to the page you came from.

Instead of leading to a file of data, a link can also lead to a program cgl¢eWaay.A gatevay can
be written in ap language: the shell language, C, C++, Perl, etc. When you click on a link leading to a
gaeway, the qatavay will execute and display its outpuou can also feed input into atpvay by check-
ing checkboxes, pushing buttons, filling in the blanks, or popping up ménpage with these widgets is
called aform.

Configure the Apache Web Serer

When anyone in the world points their webveser at a web page stored on our host i5.nyu.edu, the
program on i5.nyu.edu that sends them ayagfghe page is called theeb serverThe name of this pro-
gram is/usr/apache/bin/httpd (“‘Hyperterxt Transport Protocol Deemdn’ Here are ecerpts
from its configuration fildetc/apache2/2.2/httpd.conf . The documentation for the direcs
in this file is at

http://www.apache.org/docs/mod/directives.html

#If a URL specifies no filename, try these filenames by default.
#If the directory has no files with these name, do an Is -I of the
#directory instead.

Directorylndex index.html

1
2
3
4
5
6
7 #In a URL, a user’s loginname with a ~ in front of it stands
8 #for the following subdirectory of that user's home directory.

9
10
11 #The following is automatically prefixed to the directory specified
12 #in a URL, unless the specified directory begins with a user’s
13 #loginname with a ™ in front of it.
14
15 DocumentRoot "/var/apache2/2.2/htdocs"
16
17 #In the URL of a gateway, the following short string stands
18 #for the much longer string.
19

v Homework 3.4: create a World Wide Web home page

Create a file nameddex.html  in thepublic_html subdirectory of your home directoryfou
can write your own, or cgpthe one irsS45/public_html and modify it.
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1% cd “/public_html
2% pwd

3% cp $S45/public_html/index.html .
43% Is -l index.html

5% chmod 644 index.html turn on all threer ’s: rw-r--r--
6% Is -l index.html

7$ vi index.html Chang it to describe yourself.

Do not write the line numbers or the blank after each line nunabenod yourindex.html  file to
rw-r--r-- . chmod your home directory and itsublic_html subdirectory tawxr-xr-x if they
do not already hee these permissions (Homverks 1.2 and 1.3).

Then tell your friends that your World Wideely URL ishttp://i5.nyu.edu/ Cabcl1234/
whereabc1234 is your i5.nyu.edu login name, and put a note to this effect in.ptarr  file. In Unix,
"abc1234 stands forabc1234 's home directory In aURL, "abc1234 stands for theublic_html
subdirectory ofabc1234 's home directory because of thiserDir in httpd.conf . The default file-
name in a URL isndex.html  because of thBirectorylndex in httpd.conf

If you display your home page with a tager and then re-edit it while the browser is still running,
press the browserReload button to update the display.

To e which machines i@ accessed your home page,

8% cd /var/apache2/2.2/logs

9% pwd

10%$ Is -l access_log How many characters?
-rw-r--r-- 1 root root 85596287 May 28 15:17 access_log

11% wc -l access_log How many lines? Be patient.

855124 access_log

12$ grep abc1234 access_log | more Be patient.
For the web pages of the other students in the class, see

http://i5.nyu.edu/ COmmé64/common/students.html class roster
http://i5.nyu.edu/ Omm64/INFO1-CE9545/00120132.html class photo

See the 10-minute guide to HTML in the HTML home page
http://www.w3.org/MarkUp/

—On the Web at
http://i5.nyu.edu/ Omm64/INFO1-CE9545/src/public_html/index.html

<HTML>
<HEAD>
<TITLE>These words are displayed in window’s title bar.</TITLE>
</HEAD>

<BODY>
<H1>These words are displayed in big letters in the window itself.</H1>

©CoOoO~NOOOUTA, WN P

<H2>Pairs of tags</H2>
10 <P>
11 Surround each tag with "less than" and "greater than" signs.
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12 Do not write these characters for any other purpose.
13 If you really must say "less than" and "greater than",
14 say &lt; and &gt; and don't forget the semicolons.

15 Write an ampersand as &amp;.

16 </P>

17

18 <P>

19 This is the start of a new paragraph.

20 The words within the tags are case-insensitive, except if they’re in quotes.
21 Most tags come in pairs.

22 The second tag of the pair always starts with a slash.
23 For example,

24 surround the entire page with a pair of HTML tags (lines 1 and 148).
25 Every page consists of a head and a body,

26 each enclosed by its own pair of tags.

27 </P>

28

29 <pP>

30 One tag that does not come in pairs

31is the HR tag that draws a horizontal rule (line).

32 <HR>

33 <!I-- A comment has an exclamation point, four dashes, and two spaces. -->
34 </P>

35

36 <H2>Headers</H2>

37 <P>

38 The H1 tags make a big header;

39 the H2 and H3 tags make smaller headers.

40 The TITLE tags enclose the title of the window that displays the page.
41 The TITLE should be shorter than the H1.

42 Put the TITLE tags in the head,

43 and the H1 tags in the body.

44 </P>

45

46 <H2>Special fonts</H2>

47 <p>

48 You can apply

49 <EM>emphasis</EM>,

50 <STRONG>strong emphasis</STRONG>,

51 or

52 <FONT SIZE = 7>size</FONT>.

53 </P>

54

55 <H2>Spacing</H2>

56 <P>

57 To make the file easier to edit,

58 put each phrase on a line by itself

59 and skip lines for legibility.

60 The browser will pack the text together

61 in civilized paragraphs when displaying it on the screen.
62 </P>

63

64 <P>

65 Use the "break" tag between lines of a poem:
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66 </P>
67
68 <P>
69 Two households, both alike in dignity,
70 <BR>
71 In fair Verona, where we lay our scene,
72 <BR>
73 From ancient grudge break to new mutiny,
74 <BR>
75 Where civil blood makes civil hands unclean.
76 </P>
77
78 <P>
79 "Preformat” text to preserve its indentation and relative position:
80 </P>
81
82 <PRE>
83 From forth the fatal loins of these two foes
84 A pair of star-cross’d lovers take their life;
85 Whose misadventured piteous overthrows
86 Do with their death bury their parents’ strife.
87 </PRE>
88
89 <H2>Lists</H2>
90 <UL>
91 <LI>Surround the entire list with a pair of UL tags.</LI>
92 <LI>Surround each item with a pair of LI tags.</LI>
93 <LI>To get numbers instead of bullets, change the UL’s to OL’s.</LI>
94 </UL>
95
96 <H2>Tables</H2>
97 <P>
98 Surround the entire table with a pair of TABLE tags (lines 105 and 123).
99 Within the table, surround each row with a pair of TR tags.
100 Within each row, surround each item of data with a pair of TD tags.
101 Before the first row and/or at the start of each row,
102 surround each table header with a pair of TH tags.
103 </P>
104
105 <TABLE BORDER>
106 <TR>
107 <TH></TH>
108 <TH>Column 1</TH>
109 <TH>Column 2</TH>
110 </TR>
111
112 <TR>
113 <TH>Row 1</TH>
114 <TD>row 1, col 1</TD>
115 <TD>row 1, col 2</TD>
116 </TR>
117
118 <TR>
119 <TH>Row 2</TH>
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120 <TD>row 2, col 1</TD>

121 <TD>row 2, col 2</TD>

122 </TR>

123 </TABLE>

124

125 <H2>Special Characters</H2>

126 <OL>

127 <LI>&uuml;mlaut, &ccedil;edilla</LI>

128

129 <LI>Arabic: "Haza modhish!" ("It's amazing!",

130 from the Berlitz Phrasebook)

131 <SPAN LANG = "AR">&#x0647;&#x0632;&#x0627;

132 &#x0645;&#x062F;&#x0647;&#x0634;</SPAN></LI>

133

134 <LI>Hebrew: "Kosher"

135 <SPAN LANG = "HE">&#x05DB;&#x05BC;&#x05B8;&#X05E9;&#x05C1;&#x05B5;&#x05E8;</SPAN></LI>
136

137 <LI>Russian: "winter forest"

138 <SPAN LANG = "RU">&#x0437;&#x0438;&#x043C;&#x043D;&#x0438;&#x0439;
139 &#x043B;&#x0435;&#x0441;</SPAN></LI>

140

141 <LI>Chinese characters for "up", "down", "stream":

142 <SPAN LANG = "ZH">&#x4EOQA; &#x4E0B; &#x5DDD;</SPAN></LI>
143 </OL>

144 </BODY>

145 </HTML>

Column1 Column 2
Row1l | rowl,0l1 | rowl, ool 2
Row2 | row2,0l1 | row2, ool 2

Accent marks, special characters, other character sets

For the Umlaut, cedilla, etc. (line 127), doforget the leading ampersand and trailing semicolon.
All the special characters are at

http://www.w3.0rg/TR/REC-html40/sgml/entities.html

Look up the four hexadecimal digit code for each foreign character in the code charts at
http://www.unicode.org/charts/
A

v Homework 3.5: create a file using vi (not to be handed in)

Go to your home directory and uge to create a file whose name is your last name (not your login
name) in all lavercase. Heris what goes on each line of the file:
Line 1: your login name
Line 2: your real name
Lines 3 and 4: your imaginary home address
Line 5: your imaginary home phone
Line 6: your imaginary work phone
Line 7: the section number (1 for Wednesday)
Line 8: the URL of your home page (if youMeame outside of this class),,@s a &st resort, your home
page that you created in this class
Line 9: your version of Unix at home or at work, & a &st resort, here db.nyu.edu
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Line 10: your version of the shell at home or at workaera &st resort, here db.nyu.edu
Line 11: the editor you use at home or at workaera &st resort, here db.nyu.edu :ed,vi ,emacs,
pico
Line 12: the programming languages you know

If you know no languages, create an empty line 12: the file must be at least 12 line¥tangan
write whateer you want on subsequent lineBon't type the line numbers or the space after each line
number:

abc1234

Alfred E. Neuman

1700 Broadway Don't type your real address.

New York, NY 10019-5905

(914) 234-5678 Don't type your real phone numbers.
(212) 876-5432

1

http://www.madmagazine.com/people/aen

Linux

10 Korn shell

11 vi

12 C, C++, Java, Perl

13 I have also taken the following courses ...
14 | saw the Grateful Dead twice ...

15 Robert Moses was a genius, but his ...

The letters in your login name must bevéscase. Baure that the first line contains nothingept
the characters of your login name: no blanks or tabs. Be sure thav¢hthdme contains nothingxeept
one digit: no blanks, tabs, or other characters. Do not write the words “Login haméSection num-
ber:”.

Be sure that your login name is on line 1: pnpaople accidentally create a blank line 1 and put the
login name on line 2If this happens, pre€sSCto male aure you're not in insert mode, tyd&s to move
the cursor to line 1, and typkel to delete that line.

Make ome deliberate errors while you're typing and then fix them. After yoa bdted fromvi ,
give the command

1$ cat -n neuman

to male aure all 12 pieces of information are on the correct lines.

Thenmv your file into the directorfmm64/public_html/INFO1-CE9545/bio . Put nothing
into this directory except your biograpfile: no shellscripts or other homerks. chmod your biograply
file to r--r--r-- . Do not hand in a printout of your biograpfile.

If the mv command gies you an error message, see i ibecause the directory already contains a
file whose name is your last name. If so, name your biographgan?2 and try again.
A

v Homework 3.6: split lines that ale longer than 80 characters.

Copy the file$S45/greatexpectations.txt to yourpublic_html directory and display it
on the web.

1% cd “/public_html
2% pwd

3% cp $S45/greatexpectations.txt .
43 Is -I greatexpectations.txt or use theescape-. in Handout 2, p. 12
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5% chmod 644 greatexpectations.txt r--r--r--
6$ Is - greatexpectations.txt

You will see that tw of the eight lines are longer than 80 characters.
Edit your copy of the file withvi :

7$ chmod 644 greatexpectations.txt rW-r--r--
8% Is -I greatexpectations.txt

9% vi greatexpectations.txt

Invi , it may be harder to see theedong lines. There are three ways to identify them.

(1) Move the cursor to the first line of the fil@then preslRETURNRETURNRETURN travel down
the file one line at a time. If one of tRETURMS kips a line, you h&e just passed a line that is
longer than the 80 characters that would fit on a single line on the screen.

(2) Pressspace bar space bar space bar teerize cursor to the end of the liné.the cursor maes to
the right edge of the screen and then continues to the ling, byelo are on a line that is longer than
the 80 characters that would fit on a single line on the screen.

(3) Comparehe printout with whavi displays on the screen. Our printer prints only the first 80 char
acters of each line.

Split each line that is longer than 80 characters intodwore lines of at most 80 characters each.
You can split a line by inserting RETURNcharacter into it. Then print the file and hand it Do not
change Dicknss 9elling, punctuation, or grammaYou get no credit if the printout contains the nonsense
wordswordsl ors.
A

Is can see whex its standard output has been directed

Is has the exceptional ability to detect whether its standard output has been directed to a terminal;
only then will it output multiple columns. Sésatty (3) and the shelit expression irksh (1) p. 20.

1$ cd /homel

2% pwd

3%ls

a e h | 0 S w

b expired i m p t X

c f j m ydata q u y

d g k n r % z

4% Is | we -l

28 indirect evidence thds output 28 lines
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5% Is > “/junk
6% head “/junk

xpired

- oQ ™" O Q0 T o

Build a pipeline

1$ cd "mm64/public_html/INFO1-CE9545/homework
2% pwd

3% s -l

total 49 He’s telling me moe and moe about some useless information supposed to

-r--r--r-- 1 pga7501 users 346 Oct 28 15:40 alevante
-r--r--r-- 1 jrb210 users 226 Oct 28 18:23 bruce
-r--r--r-- 1 cqb6429 users 404 Nov 5 12:32 burns
-r--r--r-- 1 sqcl065 users 299 Nov 20 03:50 choi
-r--r--r-- 1 jrb210 users 225 Oct 29 18:24 spruce

4% Is -l | tail +2

-r--r--r-- 1 pga7501 users 346 Oct 28 15:40 alevante
-r--r--r-- 1 jrb210 users 226 Oct 28 18:23 bruce
-r-r--r-- 1 cqb6429 users 404 Nov 5 12:32 burns
-r--r--r-- 1 sqcl065 users 299 Nov 20 03:50 choi
-r--r--r-- 1 jrb210 users 225 Oct 29 18:24 spruce

5% Is -l | tail +2 | awk {print $3}’
pga7501

jrb210

cqb6429

sqcl1065

jrb210

6% Is -l | tail +2 | awk {print $3}’ | sort
cqb6429

jrb210

jrb210

pga7501

sqcl1065

7% Is -l | tail +2 | awk {print $3}' | sort | uniq -d “ duplicate”
jrb210
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What the single quotes ae for: p. 75

1$rm* Remove all the files in the current directory.

28 rm ™ Remove the file whose namé jsHandout 2, p. 5.

3$ echo hello > junk Output the wordhello  to a file namegunk .

43 echo hello "> junk Output the three wordsello > junk to the screen.
5% echo $SHOME Output the full pathname of your home directory.

6% echo '$HOME’ Output the five characteBHOME

The bin directory that is a child of your home directory: p. 37

Put your shellscripts and othexrecutables(programs) in théin directory that is a child of your
home directory bin stands for'binary”, because in the early days of Unix ateeutable files were bina-
ries (i.e., compiled) rather than scripts (i.e., interpreted).

1$ echo hi there

hi there
2% echo $PATH Seeksh (1) pp. 13, 21.
/homel/a/abc1234/bin:/usr/bin:/local/bin:/usr/local/bin:/usr/sfw/bin:/usr/ucb:.

Write the ASCII code (Handout 2, p. 1) of the newline character as @2talith a zero in front of it (p.
43).

3% echo $PATH | tr : \012’ | cat -n | more

1 / homel/a/abc1234/bin

2 [ usr/bin binary. /bin is a symbolic link to this directory.
3 / local/bin

4 [/ usr/local/bin

5 [/ usr/sfw/bin Sun Feeware: http://www.sunfreeware.com/

6 / usr/ucb University of California at Berkeley

7 . your current directory: Handout 1, p. 9

If you run a program that is in one of the directories listed in $8&TH you do not hee © specify
the prograns full pathname.For example, you can getnay with

4% s -I
instead of
5% /bin/ls -I
because the directofgin is in your$PATH It's a ymbolic link to/usr/bin

6% Is -Id /bin
Irwxrwxrwx 1 root root 9 Jul 5 2012 /bin -> ./usr/bin

On the other hand, if you run a program that is not in one of these directoriesygdo §ecify the pro-
grams full pathname:

7% moon Handout 2, p. 14, line 88
ksh: line 1: moon: not found

8% "mm64/bin/moon
9% ./a.out for dot, Handout 1, p. 9; faa.out , Handout 3, p. 22
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Environment variables

The environmentvariables are the ones shared by all your prograBeeenviron (5). Theenv
command will output the name and contents of all your environment variables, inc&diidgiand
$HOME To s=e the environment variables innéfows, right-click onMyComputer ; thenProperties
- Advanced - EnvironmentVariables

The-d option tellssort to ignore underscores, apostrophes, and other punctuation riaredts
sort to ignore case (upper vswer). Combinghem to-df as in Handout 1, p. 3, line 61.

1% env | sort -df | more

which: pp. 141-143

Thewhich command outputs the full pathname of the file thatilel execute if you were to run the
specified command.

(1) which does not searctvery directory but only the directories in yoPATHfrom left to right in
the order listed.

(2) Itdoes noteen look at @ery file in these directoriesubonly at the files which you t@ permission
to execute—those whose bits are turned on.

(3) which stops as soon as it finds the firstautable file with the required name: it dogsw@cessarily
search through all the directories in y@IRATH Seefind (1) (Handout 10, p. 1) for a general-pur
pose searching program.

1$ which Is
/bin/ls

2$ which whoami Handout 1, p. 1, line 2
/binfwhoami

3% which gcc
/bin/gcc

Create a shellscript: pp. 80-82

Go to thebin subdirectory of your home directory; spyd to male sure you got there. Do not go
to the/bin directory at the top of the treé&lever name a shellscript (or grother program}est : a pro-
gram with that name alreadyists. Infact, alvays usewhich to see if there already is a program with the
name you plan to use. Other names that must not be used are thatia$ anin your .profile ,orofa
special command in pp. 27-38lath (1).

1% cd “/bin Go to thebin subdirectory of your home directorileed the tilde?
2% pwd
/homel/a/abc1234/bin

3% which ksh
/bin/ksh

4% Is -Id /bin
Irwxrwxrwx 1 root root 9 Jul 5 2012 /bin -> ./usr/bin

5% vi own2

Usevi (or ary other editoremacs, ed, €tc.) to create a file namedvn2 containing commands and
a comment saying what tlyedo. You get credit for a shellscript only if it contains the commefach
shellscript that you write for this course will be so simple that a single sentence fid#.sufsethe imper
ative tense for brevity:
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Indicative: This shellscript outputs the login name o&rgone who owns more
than one file in the current directory.

Imperative: Output the login name ofveryone who ans more than one file in
the current directory.

http://i5.nyu.edu/ COmm64/INFO1-CE9545/src/own2
#!/bin/ksh

#Output the login name of everyone who owns more than one file in the
#current directory.

#Sample use: own2

Is -1 | tail +2 | awk {print $3}' | sort | uniq -d

You can davnload a file from the web with the rudimentary webwmerlynx (with a lowercase L).

6$ cd “/bin
7% pwd

8% lynx -source http://i5.nyu.edu/ Cmm64/INFO1-CE9545/src/own2 > own2
9% Is -l own2

The “pound exclamation pointline is not a comment, although it looksdlitne. The#! must be
the first twp characters of the first line. Nothing can come before them, vsot & Hank or a comment.
Nothing can come alke them. Punho space between th#¢ and the/bin/ksh . Put nothing to the right
of the#!/bin/ksh . Seeexec (2).

Usechmod to turn on your shellscripg

read” and “execute’ bits.

10$ pwd

/homel/a/abc1234/bin

11$ Is -l own2

-rW------- 1 abc1234 users 181 May 28 10:09 own2

123$ which own2 Make aure there isn't already anotheiown2

no own2in  any of the directories in yoPATH

13% chmod 755 own2 Yau can saya+rx instead of755.
14$ Is -l own2
-rwxr-xr-x 1 abc1234 users 181 May 28 10:09 own2

15% which own2
/homel/a/abc1234/bin/own?2

16% cd "mm64/public_html/INFO1-CE9545/homework Okay let's try it.
17$ pwd

18% own2 Don't need to say “ruri’or ‘‘exec’.
irb210

19%

You can use this shellscript in all of the following ways because you did not specify in the shellscript
where thaunig-d  should direct its standard output:
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20% own2 to the screen of your terminal
21% own2 | wc -
22% own2 | Ipr $PRINTER eliminated the need for th@ option oflpr .

23%$ own2 > outfile
24%$ own?2 >> outfile

Create the file in the current directomyhosew bit must be on.
If the fileoutfile  already exists, itsvbit must be on.

25% own2 > /another/directory/outfile
263% own2 > /dev/pts/10
27% own2 > /dev/null

to the screen of someone efserminal
throw away the standdroutput ofown2

“ The symbolic codes & difficult to explain”—p. 56

read
chmod a+r own2
chmod a-r own2

chmod u+r own2
chmod u-r own2

chmod g+r own2
chmod g-r own2

chmod o+r own2
chmod o-r own2

write
chmod a+w own2
chmod a-w own2

chmod u+w own2
chmod u-w own2

chmod g+w own2
chmod g-w own2

chmod o+w own2
chmod o-w own2

execute
chmod a+x own2
chmod a-x own2

chmod u+x own2
chmod u-x own2

chmod g+x own2
chmod g-x own2

chmod o+x own?2
chmod o-x own2

all three

user (i.e., the owner)

group

other (i.e., everybody else)

v Homework 3.7: search for duplicates

Hand in exactly one of the following three shellscripteu get no credit for this assignment if you
hand in more than one, or if you fail to hand in the shellssrgptput on the same pag&ou dso get no
credit if you useaikH2 unnecessarilyor fail to use it when necessar@utput nothing except what | ask
for: no titles, explanatory sentences, etc.

(1) Write a one-line shellscript naméags that will output the login name ofveryone who is
logged in on more than one terminal. Use the method showm.atto does not output a header line, so
do not filter the output ofvho throughtail+2 . Instead, filter the output efho through anawk com-
mand to eliminatev@rything except the column of login namée¢ou get no credit fotogs if you useps,
finger , orw.

(2) Write a one-line shellscript nam@dns that will output the login name ofveryone who is
running more than one process. Remember taaibe? to chop of the first line output bys-Af
(Handout 2, p. 15). Then eliminateeeything except the column of login names.

(3) Write a one-line shellscript name@opulars  that will output the name ofvery program of
which more than one cggs unning. For example, chances are that maeople are running thedfn
Shell right nav. Useps-A-ocomm  to male ps output only the names of the programs without their
command line @uments. Remembeo usetail+2 to chop of the first line output bys. After you
have printed the shellscript and its output, write a checkmarky hand next to each program that is a
deemon. Th@ame of a deemon ends with a lowerads@ok up each candidate tnanto male aure.

A

Print a shellscript and its output all on one page
You get no credit for apshellscript unless you print the shellscript and its output on the same page.

1% cd “/bin Go to your persondbin directory.
2% pwd
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Instead of writing the wordigfile.txt over and over agan, use theescape-. in Handout 2, p. 11.
3$ cp own2 bigfile.txt Create a copy abwn2 namedbigfile.txt
4% Is -I bigfile.txt See how many bytesean bigfile.txt
5% own2 >> bigfile.txt Append the output @fwn2 to bigfile.txt
6$ Is -I bigfile.txt Did bigfile.txt get bigger?
7$ vi bigfile.txt Doctor bigfile.txt if necessary.
Then printbigfile.txt . You can print it from your web browser as in Handout 1, p. 15:
8% chmod 644 bigfile.txt Turn on all threer ’s: rw-r--r--

9% Is -I bigfile.txt

10$ mv bigfile.txt “/public_html
11$ cd “/public_html

12$ pwd

13$ Is -l bigfile.txt

Then point your browser at

http://i5.nyu.edu/ Cabc1234/bigfile.txt
After you print it, read-protect it so that no one canydtip
14% chmod 600 bigfile.txt Turn off the last twa 's: rw-------
Or you can prinbigfile.txt at an NYU computer center &khis:
153 Ipr bigfile.txt $PRINTER eliminated the need for th@ option oflpr .
16$ Ipg | more

17$ rm bigfile.txt

(1) If you are handing in more than one herokk, staple all of them together in order of ascending
homevork number Each computer center has a staplBrint your real name, login name, and section
number legibly on the first sheet. Better yet, write them in the comments.

(2) Write the homeork number on each shellscript.
(3) Do not hand in oger sheets or folders. Put theve sheets in the recycling bin near the printer.
(4) Mark a non-working shellscript as “non-working”.

Change the data by hand to test a pipeline

If the output of the first program in a pipeline (ewho, Is-I , ps-Af ) does not adequately test
the subsequent programs, doctor the output by hand before passing it on.

1% progl | prog2 | prog3 | prog4
2$ progl > tempfile
3% vi tempfile

4% prog2 < tempfile | prog3 | prog4
5% rm tempfile

Tee aonnections: pp. 72-73

1% progl | prog2 | prog3 | prog4
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2% progl | tee tempfile | prog2 | prog3 | prog4
3% cat tempfile
4$ rm tempfile

tee lets us hee nore than one alternaé in the diagram in Handout 2, p. 14. Direct the standard output
to a file and to the screen:

5% prog | tee outfile
Direct the standard output toaviiles but not to the screen:
6$ prog | tee outfilel > outfile2
Direct the standard output to three files and to the screen:
7$ prog | tee outfilel | tee outfile2 | tee outfile3
Direct the standard output to three other screens and to your own:

8% prog | tee /dev/pts/10 | tee /dev/pts/20 | tee /dev/pts/30

wall

1% awk '71176 <= NR && NR <= 71177’ $S45/Shakespeare.complete
DEMETRIUS It is the wittiest partition that ever | heard
discourse, my lord.

2% cd /usr/shin
33 Is -l wall “write all”; see set-uid bit in Handout 9, p. 11
-r-xr-sr-x 1 root tty 22476 Jul 5 2012 wall

whichwall ~ doesnt findwall because it looks only in the directories in y8®ATH whereis
will look in a few other directories as wellwhich will output at most only one full pathnamehereis
will output every full pathname it finds.find can searchwery direction that you ha permission to
search.

script
To make sparate transcripts of all the input and output,

1% tee infile | prog | tee outfile input from leyboard, output to screen

To interleave the two transcripts into one big file,

2$cd
3% script bigfile
Script started, file is bigfile

4% prog
(Your dialogue with the pgram prog takes place hex)
5% exit safer thancontrol-d

Script done, file is bigfile

6% cd

7$ pwd

8% Is -I bigfile Make sure you created the filbigfile
9% Ipr bigfile

10$ rm bigfile
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The -F option of awk: pp. 115-116
TheF (“input field separator”) must be uppercase.

1$ date
Tue May 28 15:18:34 EDT 2013

2% date | awk {print $5}’
EDT

3% date | awk {print $5}' | awk -F: {print $3}’

List the TCP port numbers currently in use:

43% netstat -an -f inet -P tcp | tail +5 | awk {print $1} |
awk -F. {print $NF}' | grep -v "\*$' | sort -n | uniq

22

25

80

111

3306

Let awk draw its standard input from a file

1% more /etc/passwd
root:x:0:0:root@i5:/root:/usr/bin/bash
daemon:x:1:1::/:

bin:x:2:2::/usr/bin:

Let’'s autput the loginname ofveryone who has an account on our machinke-F: option ofawk
tells awk that the fields of this file are separated by colons (pp. 115-5).doesnt need the< in line
2; see Handout 2, p. 23.

2$ awk -F: {print $1}' < /etc/passwd | more

3% awk -F: '{print $1}' /etc/passwd | more

root

daemon

bin

How mary people belong to group 15? The group number is the fourth field in each line of

/etc/passwd , so ell awk to print$4 instead off1.

5% grep 15 /etc/passwd | wc - would countabcl5 or group150 too
6146

6% awk -F: '{print $4}' /etc/passwd | grep "15%$’ | wc -I
6144

How mary people hae home directories that are descendantéiofmel ?

7% awk -F: '{print $6}' /etc/passwd | more

/homelivivrcl

8% awk -F: '{print $6}' /etc/passwd | awk -F/ {print $2}' | more

homel

You can split a long command after a pipe. See pp. 107-108; Handout 2, p. 14, lines 81-83; Handout 2, p.
16, lines 25-27.
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9% awk -F: '{print $6}' /etc/passwd | awk -F/ {print $2}' |
grep "homel$’ | wc -I

6144
comm: p. 107
mail andmailx store your letters in a file namédar/mail/abc1234 ; the SMAIL variable

holds the name of this fil&See Handout 2, p. 13, lines 23-24. If the fil@r/mail/abc1234 does not
exist then you hee ro letters waiting for you.

Theroster program outputs the loginname a@kgyone in the class:

1% "mmé64/bin/roster 45 | more
yb610

ic297

bc1478

sum208

mmo64

A ~ (tilde) in a shellscript is the full pathname of the home directory of the person running the
shellscript.

comm-12file1file2 outputs the lines that are in bdiltel andfile2 . You must alays
give exactly three command line argumentstomm The last tvo will be filenames.

You can remee wo o more files with a singlem. See Handout 2, p. 5.

http://i5.nyu.edu/ Onm64/INFO1-CE9545/src/recipients
#!/bin/ksh
#Output the login name of everyone in the class who has mail waiting
#for them.

#Sample use: recipients

“mm64/bin/roster 45 | sort > “/inclass
Is /var/mail > “/hasmail

comm -12 “/inclass “/hasmail
rm ~/inclass “/hasmail

After the folloving shellscript is finished, you'll still be in the same directory where you stafted.
cd in a shellscript does not drag you along with it.

http://i5.nyu.edu/ Omm64/INFO1-CE9545/src/recipients2
#!/bin/ksh
#Output the login name of everyone in the class who has mail waiting
#for them.

#Sample use: recipients2

cd
"mm64/bin/roster 45 | sort > inclass
Is /var/mail > hasmail

comm -12 inclass hasmail
rm inclass hasmail
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2$ recipients

awl312

ic297

mmo64

rz665

sum208

3% cd /tmp

4% pwd

5% Is -Id

drwxrwxrwt 46 root Sys 3765 May 28 15:18 .
6$ Is -ltr | head -5 Handout 1, p. 10 foit and-r
total 1248
-rW------- 1 webservd webservd 40 May 15 18:34 jCGztTAS8I2
-rW------- 1 webservd webservd 269257 May 15 18:34 QDa0OdtlhMd
-rW------- 1 mm64 users 0 May 28 15:18 18277.ps
-rW------- 1 mm64 users 0 May 28 15:18 18293

7$ date

Tue May 28 15:18:37 EDT 2013

See the process id number (PID): p. 33

http://i5.nyu.edu/ Omm64/INFO1-CE9545/src/pid

#!/bin/ksh
#Output the process id humber; see p. 146.

echo $$
echo $$  #the same number

—On the Web at
http://i5.nyu.edu/ Omm64/INFO1-CE9545/src/pid.c

/* T his program is written in C. */

#include <stdio.h> /* declaration for printf function */
#include <stdlib.h> [* definition for EXIT_SUCCESS macro */
#include <unistd.h>  /* declarations for getpid and getppid functions */

i nt main()

{
printf("%d\n", getpid()); /* my process id number, i.e. $$ */
printf("%d\n", getppid()); /* my parent’s process id number, p. 34 */

return EXIT_SUCCESS;

To compile (i.e., translate) and run a C program, use the mimesdase O option to tell the C com-
piler gcc (cc on other systems) to createeeutable file named/bin/pid . (Without the-o and the
following filename, the name of theeeutable file will default t@.out .)
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1% man gcc
2% gcc -0 “/bin/pid pid.c

3% Is - “/bin/pid Verify that you have permission to execute the file.
-rWX------ 1 mm64 users 7148 May 28 15:18 /homel/a/abc1234/bin/pid
4% pid Execute the nefile; direct its output to screen.
19419 the PID number of the C pgram
19418 the PID number of the parent of the @gnam

v Homework 3.8: find duplicate programs
We haveat least tw versions ofgrep :

1% Is -l /bin/grep /usr/xpg4/bin/grep
-r-xr-xr-x 1 root bin 21660 Jul 5 2012 /bin/grep
-r-Xr-xr-x 3 root bin 22348 Aug 27 2012 /usr/xpg4/bin/grep

Write a shellscript namevo that will output ®@ery name that is common to things in thetdirectories
/bin  and/usr/xpg4/bin . (In Handout 2, p. 17, we wathat two directories hae veasions oftr .)
There is no reason towg the-l option tols in this Homevork. Asof May 28, 2013, the correct output
is shown belo. To savepaper | split the shellscrips gdandard output into four columns by piping it into

pr-4-i"'l -t (Handout 4, pp. 1-2), but ddrdo that.
alias ed jobs sed
ar edit kill sh
at egrep In sort
awk env Is stty
basename ex m4 tail
batch expr more test
bg fc mv tr
cd fg nice type
chgrp fgrep nl ulimit
chown file nm umask
command find nohup unalias
cp getconf od vedit
crontab getopts patch Vi
ctags grep pfsh view
date hash pr wait
df id read who
du ipcs rm

A

Sample shellscript: delinquent

comm-23file1file2 outputs the lines that arefitel  but notfile2 . You can split a long
command after a pipe: see Handout 3, p. 21, line 9.
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http://i5.nyu.edu/ Onm64/INFO1-CE9545/src/delinquent

#!/bin/ksh

#Output the login name of everyone in the class who owns no file in
#the directory "mm64/public_html/INFO1-CE9545/homework.
#Sample use: delinquent

“mm64/bin/roster 45 | sort > “/inclass

Is -l "mm64/public_html/INFO1-CE9545/homework | tail +2 |
awk {print $3} | sort | uniq > “/didhomework

comm -23 “/inclass “/didhomework
rm ~/inclass “/didhomework

in A but in B but in A and
notin B notin A in B
3

1 2

Two requirements for every shellscript

(1) You get no credit for gnshellscript in which you accidentally maim the data with an unnecessary
tail-2  , or in which you accidentally process the header as a line of data because you faajbt the
+2.

(2) You get no credit for gmshellscript unless you can run it in your home directory
/homel/a/abc1234  as well as in the parent of your home directbigmel/a :

1$ cd
2% pwd
3$ classmates Runclassmates in your home directory.

4% cd ..

5% pwd
6$ classmates Runclassmates in the parent of your home directory.

v Homework 3.9: classmates

Write a shellscript namedassmates that will output the login name ofveryone in this class
who is currently logged in. When you run this program, it willagis output at least youmm login name,
and possibly others. Output nothing except what | ask for: no titles, explanatory sentences, etc.

Use the method shown ale Create tvo temporary files?/inclass will be a list of the login
names of geryone in the class, aridoggedin will be a list of the login names ol/&yone who is
logged in. You get no credit if you put gnname into/loggedin more than once. Feed theailes to
commto output the lines that are in both fildeRemare oth of your temporary files with a single. You

All rights
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get no credit if you uskénger , ps, or w.

O Extra credit. Write classmates  with only one temporary file and withoabmm Theres a
way to do tis using only the material wes mvered so &r. Your shellscript must output the correct result
evan if someone not in the class is usingtar more terminals.

You get no credit if you useat or < in this shellscript. Handout 2, p. 24, shonvs haw to avoid
them.

[0 For space cadets onlyWrite classmates  without ary temporary file and withoutomm
Use the parentheses on p. 72, but write no more pairs of parentheses than are strictly .n&eestzy
warning at the end of the previous paragraph.

You get no credit for Homeork 3.9 if you hand in more than onergion. Thereforgou can do
only one of the extra credievsions, and if you do so you can not hand in the non-extra ceggibn. Do
not use these extra credit algorithms iy etimher homevork—you will get no credit if you do.

A

head and tail: pp. 19-20

head andtail output a cop of part of their input.-10 is the default yument. Therare only
three possibilities because there isead+10 .

1$ head -10 Output only the first 10 lines; 10 is the default.

2$ tail -10 Output only the last 10 lines; 10 is the default.

3$ tail +10 Output every line from line 10 onvelw. Whydoestail +1  do nothing?
4% head /etc/passwd Output the first 10 lines of the file.

5% last abc1234 | head When wee the 10 last timeabc1234 logged in?
6$ dmesg | tail diagnostic mesgges from the operating system
7$ Is -It "mm64/public_html/INFO1-CE9545/homework | tail -1 List oldest file.
8% cd /var/apache2/2.2/logs

9% pwd

10$ tail access_log

11% tail access_log Different output; use the or control-p  in Handout 2, p. 11.
12% grep abc1234 access_log | tail Be patient.

Always gve the-n (or-nr ) option tosort when sorting numbers:

13%$ sort alphabetical sort by mistake
1

2

10

control-d

1

10

2

To e what goes wrong when you sort numbers alphabetitsllg-/dev/ptsimore
Output the size in bytes of the largest file in the current directory.

14$ Is -l | tail +2 | awk {print $5}' | sort -nr | head -1

Output the name of one of the largest files in the current direcBeey p. 116 for the comma in theyar
ment ofawk. Change$9 to $NF (p. 115). See pp. 19, 106, and Handout 1, p. 3, line 384for . Linux
Is has an uppercas8 option for size order; combine it with as-IS .
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15% Is -l | tail +2 | awk {print $5, $9}' | sort -nr | head -1 | awk {print $2}
163 Is -l | tail +2 | sort +4nr | head -1 | awk '{print $9}’

v Homework 3.10: chop off the header line(s) (not to be handed in)

How mary lines of header material does each of the following commands output before the lines of
data? Uséail to chop ofthe header without maiming the data.

1$ who
23 1s
3$Is -l
43% ps -Af
5% df
63w

7% cal 52013
8% Ipq

9$ /usr/shin/arp -a | cat -n | head see if thee are anpty lines
10$ netstat -f inet -P tcp | cat -n | head
11%$ nm -D /lib/libc.so | cat -n | head shared object file containing C Standaiibrary

A

v Homework 3.11: a shellscript that accepts standard input

The file$S45/localhosts contains the IP address of each host on our localonketwAt least it
contains the 126 IP addresses that could belong to the hosts on the&knédameof these addresses may
be currently unused.) Each address consists of foctets’, separated by three dot3he addresses are
listed in ascending numerical order.

1$ head -3 $S45/localhosts
128.122.109.1
128.122.109.2
128.122.109.3

The progran$S45/myping broadcasts ping (a request for a response) to the local network and outputs
the IP address of each host that answé&isy are listed in order of he promptly they answer with the
fastest on top. Segeing (1M).

2% $S45/myping | head -3
128.122.109.1
128.122.109.2
128.122.109.3

Write a shellscript namewbt_responding  that will output the IP addresses of the hosts that did
not answer the ping. This will be our first shellscript that accepts standard impuitl read a list of IP
addresses from the standard input, and will then output the ones that do not appear in the output of

myping .
3$ not_responding < $S45/localhosts | head -3
128.122.109.100

128.122.109.101
128.122.109.102

Like classmates , not_responding  will feed two lists of lines intacomm The first list will be
a temporary file namedlocals containing all the IP addresses in the standard input, one per line and
sorted into alphabetical ordethe second list will be a temporary file nam&dsponding containing
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all the IP addresses in the standard outpuatygding , one per line and sorted into alphabetical order.

Here is a sketch of the shellscripthe input fed into the shellscript in the command line that
launches the shellscript (tke$S45/localhosts in the aboe line 3) will be fed into the first program
in the shellscript that accepts standard input but whose source of standard input is not specified in the
shellscript (thesort in the following box).

#!/bin/ksh
#Output the IP address of every local host that did not answer a ping
#(every IP address in the input that is not in the output of myping).

sort >"/locals  #Sort the standard input and save it in a file.
create the other file, "/responding

feed “/locals and “/responding into comm

remove the two temporary files “/locals and “/responding

Do not say in the shellscript where the standard input comes from or where the standard output goes
to. You get no credit if the wordscalhosts |, $1, $*, or $@appear in the shellscript.

You get no credit if you useat in this shellscript. Handout 2, p. 24,shows hw to avoid it.

You can use this shellscript (oranther Unix program that accepts standard input) incdrthe fol-
lowing ways:

43 not_responding < infile Assumes the file is in the current directaryhit must be on.
5% not_responding < /another/directory/infile

6% prog | not_responding
7$ cat infilel infile2 infile3 | not_responding

8% not_responding
9% not_responding < /dev/pts/10
10%$ not_responding < /dev/null

You can also redirechot_responding 's standard output in all the ways shown in Handout 3, p. 17,
lines 21-28.

Two improvements:

(1) not_responding does not need to create and dastweo temporary files; it can get by with
only one. Lets get rid of /responding . Pipe the sorted output ofiyping dictionary directly into
comm and write a dash in place @fesponding as the last argument odbmm See the note about the
dash- in comn{3).

#before: #after:

progl > “templ progl > "/templ
prog2 > “temp2 prog2 |

comm -23 “templ “temp2 comm -23 “templ -
rm “/templ “/temp2 rm “templ

(2) The tw input files fed tocommmust be in alphabetical ordefThe output produced bgomm
will therefore also be in alphabetical ord@&ut the user wuld rather see these IP addresses in ascending
numerical order (If all the numbers hae the same number of digits, alphabetical order will just happen to
be the same as numerical ordBut you wont always be so luck)

Have not_responding pipe the output oEomminto the following pipeline.A numeric sort
would interpret the dots as a decimal points; \oic this confusion, the tatr 's temporarily hide and
restore them.

tr.’’ | sort +On +1n +2n +3n | tr '’ .

The output will nav always be in ascending numerical order.
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11% not_responding < $S45/localhosts | head -3
128.122.109.4
128.122.109.5
128.122.109.6

A

Uniform Resource Locators (URLS) in the World Wide Web

A resourceis a file that can be displayed or copied, a program that caretigted, etc.For smplic-
ity, we’ll assume that the resource is a fike.URL is a one-line string of characters that tells your web
browser har and where to get a resource for you.

Getting a resource from another host (i.e., computer on the Internet) requires the codperation of tw
programs. Therogram running on your host is called tiient, and the one on the host containing the
resource is called theerver. The client and server must agree onplatocol they will use, which is a set
of rules and formats for data communication. Each protocol has a htéme:(Hypertet Transport Pro-
tocol),ftp (File Transfer Protocol), etc.

The first part of a URL is the name of the protocol that the client and server will use when sending
the resource from the server to the client.

http://i5.nyu.edu i5.nyu.edu home g
ssh://i5.nyu.edu log in to i5.nyu.edu

After the protocol comes a colon,dwashes, the name of the host that holds the file, the name of the
directory that holds the file, and the name of the file.

(1) In a URL, a loginname with a tilde in front of it stands for the full pathname of the
public_html subdirectory of the home directory of that person. (The superuser sets this up with the
UserDir in Handout 3, p. 8; it may be different on other hosiEs) example, the URL

http://i5.nyu.edu/ Cabc1234/index.html

refers to the filéhomel/a/abc1234/public_html/index.html on the hosi5.nyu.edu

(2) If the name of the directory in the URL is not a loginname with a tilde in front of it, the prefix
/var/apache/htdocs/ is added to the name of the directofJhe superuser sets this up with the
DocumentRoot in Handout 3, p. 8; it may be different on other hoskEs) example, the URL

http://i5.nyu.edu/manual/index.html

refers to the filévar/apache/htdocs/manual/index.html on the hosi5.nyu.edu
If the URL contains no directory at all, the directory is assumed twdvgapache/htdocs
For example, the URL
http://i5.nyu.edu/index.html
refers to the filgvar/apache/htdocs/index.html on the hosi5.nyu.edu . (There are web
pages in manlanguages in that directory.)

(3) If the URL contains no filename, the filename is assumed todeg.html . (The superuser
sets this up with thBirectorylndex in Handout 3, p. 7; it may be different on other hoskE) exam-
ple, the URL

http://i5.nyu.edu/ Cabcl1234/ Can omit the trailing slash.
refers to the fildhomel/a/abc1234/public_html/index.html on the host5.nyu.edu , and
the URL

http://i5.nyu.edu/ Can omit the trailing slash.
refers to the filévar/apache/htdocs/index.html on the hosi5.nyu.edu
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(4) If the URL contains no filename and the directory contains no file nardes.html | the
browser will display afs-l  of the directory For example, the URL

http://i5.nyu.edu/ COmm64/INFO1-CE9545/src/ Can omit trailing slash.
will list the directory/homel/m/mm64/public_html/INFO1-CE9545/src on the host
i5.nyu.edu

A relative URL is lik e a Unix relative pathname.

(5) In a document whose own URL starts wittp://i5.nyu.edu , you can omit the leading
http://i5.nyu.edu from ary URL. For example, you can write either of the following in your home
pagehttp://i5.nyu.edu/ Chbcl234/ :

http://i5.nyu.edu/ COmm64/INFO1-CE9545/
/ Omm64/INFO1-CE9545/

In fact, in a document whose URL starts whttp://i5.nyu.edu/ Cabcl1234/ |, you can omit
the leadinghttp://i5.nyu.edu/ Cabcl1234/ from ary URL. For example, you can write either of
the following in your home paddtp://i5.nyu.edu/ Chbc1234/ :

http://i5.nyu.edu/ Cabc1234/hobbies.html
hobbies.html

v Homework 3.12: put links into your home page

Put links such as the following into youpublic_html/index.html file:
1 ike

<A HREF = "http://www.nyt.com/">The New York Times</A>

and

<A HREF = "http://www.wikipedia.org/">Wikipedia</A>.

| | ike The New York Times and Wikipedia .

A

v Homework 3.13: Look at the foreign language files

Look at the files in the directofyar/apache/htdocs . For example, to see the file
/var/apache/htdocs/index.html.es , point your browser at
http://i5.nyu.edu/index.html.es
A
O
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