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INFO1-CE9545 Section 1 Unix Operating System

Summer 2013 Handout 2

Message of the day: pp. 4, 64; login(1) pp. 2,5

1% cd /etc
2$ pwd

3% Is -l | more
4% Is -l motd

-rW-r--r--

5% cat motd

et cetera: the miscellaneous directory

List all the files in the current directory.
List the one file namedotd .
root sys 790 Aug 27 2012 motd

relative pathname

B HHH R HH R AR R

#

B e Message last updated [2012-08-20] --------------------

#

# \Welcome to i5.nyu.edu

6$ Is -l /etc | more Yau can list a directory withoutd'ing there: Handout 1, p. 10.
7$ Is -l /etc/motd Yau can list a file withoutd'ing to its directory.

8% cat /etc/motd full pathname: can read a file withoeod 'ing to its directory

Other interesting files to read

1$ cat /usr/pub/ascii p. 42; seascii (5). /usr/share/misc/ascii on Mac OS X

2$ more /usr/pub/ascii press space bal, or g
3$ Ipr -Pedlab /usr/pub/ascii

4$ more /usr/dict/words p. 104
5% grep -i atlantic /usr/dict/words case insensitivey on p. 85
6$ grep -i atlantic /usr/dict/websters ten times as many lines

7$ grep -n Toad "mm64/public_html/INFO1-CE9545/src/Shakespeare.complete

93399:AJAX  Toadstool, learn me the proclamation.
118425: | cannot tremble at it: were it Toad, or
151151:APEMANTUS Toad!

159867: Toad, that under cold stone
8% grep -in Toad "mm64/public_html/INFO1-CE9545/src/Shakespeare.complete | more

9% head -5 /usr/dict/words default is-10
10$ tail -5 /usr/dict/words pp. 19-20

Give wo aguments toawk; enclose the first iri single quotes (p. 75). See p. 116 fdlR pp.
116-117 fo=, and p. 120 fok&

11$ awk '159865 <= NR && NR <= 159873’ \
"mm64/public_html/INFO1-CE9545/src/Shakespeare.complete
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/etc/passwd (p. 53) and /etc/group (p. 54)

1% grep abc1234 /etc/passwd
root:x:0:0:root@i5:/root:/usr/bin/bash

daemon:x:1:1::/:

mm64:x:50766:15:Mark Meretzky:/lhomel/m/mm64:/bin/ksh

2% grep 15 /etc/group | more better yet;15:
root::0:

other::1:root

users::15:

v Homework 2.1: look at your line in /etc/passwd (not to be handed in)
On each machine where yowkamn account, look at your line in thietc/passwd  file. Does

1% finger abc1234

display the text in the fifth field of your line latc/passwd ? Can you change this text with the
passwd-f orchfn (“chow fun”) commands?

What is the name of your shell in thevamh field? Can you change it with tipasswd-s or
chsh commands? I§o, change it back.

What is the number of the group to which you belong? Look at the line for your group in the
letc/group  file. Whatis the name of the group? Do you belong tp @ther groups?

2$ grep abc1234 /etc/group

A
Unix shells: p. 100
exe- howto nameof it status
name cutable author lagy out login file variable website
Bourne sh | Steve Bourne exit .profile $?
Korn ksh David Korn exit .profile $? www.kornshell.com
Bourne Again| bash Brian Fox exit .pash_profile $? www.gnu.org/software/bash/
4 zsh Paul Falstad exit .zprofile $? www.zsh.org
C csh | Bill Joy logout .login $status
Tenex tcsh Christos Zoulas| logout .login $status  www.tcsh.org

bash andzsh have the most featuressh5 is a newer version afh.

Read other sections of the online manual: pp. 308-309
To read the manual pages for the filete/passwd  and/etc/group (and/etc/shadow ),

1% man -s 4 passwd manual for thepasswd file; other systems dameed thes .
2% man passwd manual for thgpasswd program

3% man -s 4 group

4% man -s 4 shadow Find out whee the passwords ardored.

because files are in Section 4 of the manual, programs in Section 1.

The nine sections of the manual

The manual has nine main sections, stored oguZedu in the subdirectories of the directories listed
in your SMANPATHariable.
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1$ echo $SMANPATH
/usr/apache?2/2.2/man:/usr/dtrace/DTT/Man:/usr/gcc/4.5/share/man:/usr/gnu/share/man:/usr/jdk/instances/jdk1.6.0/mar

To locate them on other systems, sggnman. To se our manual in PDF format, go to
http://i5.nyu.edu/ COmmé64/man/.

(1) Unixprogramswho, grep , Is .

(2) Unixsystem callsfork , exec, open,close . See pp. 201-231.

(3c) Cfunctions:printf , scanf , getchar ,strlen ,sqgrt . See pp. 171-200.
(3c++)C++ classes, objects, and functiorector |, iterator  , sort , greater

(4) Fileformats. Fer example,passwd (1) is the page for thpasswd command;passwd (4) is the
page for théetc/passwd file.

(5) Miscellaneousenviron (5) describes the environment variablesd QMESPATH etc.);
filesystem  (5) describes the most important directorigsr (4) in other systems).

(6) Gamesn the/usr/games directory:backgammon, banner , fortune

(7) Hardvare devices in thédev directory For example,termio (7i) for terminals,mtio (7i) for
magnetic tape 1/Oqull (7d) for/dev/null | etc. Also protocols:tcp (7p) for TCR etc. Seepp.
65-69.

(8) Systemadministration utilities used mostly by the superuser.
(9) Device drvers.
Each section has an introduction:

2% man -s 1 intro
3% man -s 2 intro
4% man -s 3 intro etc.; also sectionsm 9e, 9f , 9s

Copy a file: pp. 16-17

1$ cd /third/directory (This directory is imaginary.)

2% pwd Make aure you arrived thee.

3$ cp /old/directory/oldfile /new/directory/newfile

4% Is -l /new/directory/newfile Make aure you copied the file.

5% chmod the newfileif necessary ogive the-p (“preserve”) option tocp

If the /new/directory does not already exist, you must first create it wiktdir . cp will not

create it for you.You must haer permission for theldfile andw permission for the
/new/directory

As shown abee, the nev file does not ha © havethe same name as the old file, and does na ha
to be in the same directory as the old fi¥eu do ot have o be in éther of these directories when you per
form the cop. The following abbreviations arevalable.

(1) In the abge example, the old file was namedtifile and the ne& file was namedewfile
If both files hae the same name, you can omit the last slash and the name after it from the end of the com-
mand. er example, line 7 does the same thing as line 6. So does line 8, if you are already in the
/new/directory

Warning: if the directorynew already exists but the directohyew/directory does not, line 7
will create a cop of oldfile namednew/directory . To avoid this, write line 9.

6$ cp /old/directory/oldfile /new/directory/oldfile
7$ cp /old/directory/oldfile /new/directory

8% cp /old/directory/oldfile .

9% cp /old/directory/oldfile /new/directory/
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In ary Unix command, a single dot stands for the name of the current dirgoiras tw dots stand for
the name of the current directasydarent. Seélandout 1, p. 9.

(2) In ary Unix command, you can omit the name of the current directory from the front of the name
of either file. See Handout 1, p. Bor example, line 13 does the same thing as line 12.

10$ cd /new/directory
11$ pwd

12$ cp /old/directory/oldfile /new/directory/ newfile
13$ cp /old/directory/oldfile newfile

14$ Is -l newfile

In the next example, line 18 does the same thing as line 17.
15$ cd /old/directory
16$ pwd

17$ cp /old/directory/ oldfile /new/directory/newfile
18$ cp oldfile /new/directory/newfile

19%$ Is -l /new/directory/newfile
If both files are in the current directpgou can omit the name of the current directory from both names.
See thep example on p. 17.

(3) You can cop more than one file with a singlep command, if all of the copies are to be
deposited in the same directory and ifythee all to hae the same names as their originals.

20$ cd /old/directory for simplicity
21$ pwd

22$ cp oldfilel oldfile2 /new/directory Copy two files.
23$% cp * /new/directory Copy every file in your current directory.

24% Is -l /new/directory | more

But to put copies into different directories, you must type a sepewatemmand for each directorAnd
to male the nev filename diferent from the old filename, you must type a sepaateommand for each
individual file.

To copy entire directories, together with the files in them, seertheption ofcp.

Move and/or rename a file or directory

(4) mvis the same asp, except that the original file does not get left behind. This meansrhat
can mae a fle from one directory to anotheand also rename a filaMe will see thatn , p. 0, takes the
same arguments, too.

1$ mv /old/directory/oldname /new/directory/newname move and rename

2$ mv /old/directory/oldname /new/directory move without renaming
3% mv oldname newname rename without moving
4% mv * /new/directory move without renaming

(5) You can also me and/or rename a directory as well as a file:

5% cd
6% pwd
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7$ mkdir public-html Handout 1, p. 13. The dash should have been an underscor
8% Is -Id public-html Without-d we’d se the files, not the directory.
9% mv public-html public_html Correct the mistad

10$ Is -Id public_html

Remove a fie: p. 17

1% rm file Requireswv permission for files drectory; question if n@ permission for file.
2% rm filel file2 file3

3$rm* Remove all files in the current directory.

4% rm *.html Remove all files whose names end wtitinl

5% rm junk* Remove all files whose names begin yuittk .

6$ rm *junk* Remove all files whose names conjaik , not necessarily in the middle.
7% rm -- -filename Remove a file whose name begins with a dash.

8% rm™ Remove the file whose namé ipp. 26—29.

An additional hard link to the same directory: pp. 59-60

1$ cd
2% pwd
/homel/a/abcl1234

3% date > original
4% Is -l original
-FW-=----- 1 mm64 users 29 May 28 15:18 original

5% cat original
Tue May 28 15:18:10 EDT 2013

The line that connects each file or directory to the directory that contains it is chlet! lank. The
name of the file or directory is written along the link, rather than in the file or directory itself. Xphaine
why the size of a file or directory doeshange when you rename it. It also explainy wie root direc-
tory can hae o name: theres no Ink extending upwards from it.

directory

(0]
r
|
? hard link
n
a

Every file is born with exactly one link, leading to the directory that contairstiall times, the file
has at least one linkThere is no such thing as an unattached file floating on the desktop, because there is
no desktop.

To endow a file with another link, containing another name,
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6$ In original orig lowercase LN: natural logarithm

7$ Is -l original orig Now the file has two hddinks.

-rW------- 2 mm64 users 29 May 28 15:18 orig

-rW------- 2 mm64 users 29 May 28 15:18 original

8% Is -li original orig See the inode (“indenode”) numbes (p. 58).
273711328 -rw------- 2 mMm64 users 29 May 28 15:18 orig
273711328 -rw------- 2 mMmé64 users 29 May 28 15:18 original

9% cat orig

Tue May 28 15:18:10 EDT 2013

directory

o o

r{ r

il

ig g two had links

n

a

I

O file

10$ rm original
11$ Is -l orig orig is still there, kut now has only one hautink left.
-rW------- 1 mm64 users 29 May 28 15:18 orig

12$ cat orig
Tue May 28 15:18:10 EDT 2013

13$ rm orig
14$ Is -1 | more

Why would you want to give an additional name to a file?

1$ cd /usr/bin
2% Is -li emacs-x* | more
69273 -r-xr-xr-Xx 2 root bin 25233592 Jul 19 2012 emacs-x
69273 -r-xr-xr-Xx 2 root bin 25233592 Jul 19 2012 emacs-x-23.1
After we installecemacs-x-23.1 , we aeated an additional name for itdilhis:

3% cd /usr/bin
4% pwd
5% In emacs-x-23.1 emacs-x
6% Is -li emacs-x-23.1 emacs-x
After we installemacs-x-23.2 , we will say

7% cd /usr/bin
8% pwd
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9% rm emacs-x

10% Is -li emacs-x emacs-x-23.1

11% In emacs-x-23.2 emacs-x

INFO1-CE9545 Section 1

emacs-x-23.1

12% Is -li emacs-x-23.2 emacs-x

v Homework 2.2: hav many files ate there?

The directory'mm64/public_html/INFO1-CE9545/src
merely two hard links to the same file? Or areyh®o sparate files that happen toveahe same con-
tents, permissions, ownend date? What abobarry andlarry ? What aboued andfred ?

A

An additional hard link to a different directory

Unix Operating System

will still be thege.

containsike andmike . Are the

abc1234

public_html

cgi-bin

original isin”/bin ,orig isin"/public_html/cgi-bin

1% cd “/bin
2% pwd
/homel/a/abc1234/bin

3% date > original
4% Is -l original
-W------- 1 mmo64 users

5% cat original
Tue May 28 15:18:10 EDT 2013

6% cd ../public_html/cgi-bin
7$ pwd
/homel/a/abc1234/public_html/cgi-bin

8% In ../../bin/original orig
9% Is -l ../../bin/original orig

-rW------- 2 mmo64 users
-rW------- 2 mmo64 users
10$ cat orig

Tue May 28 15:18:10 EDT 2013

11$ rm orig ../../bin/original

Summer 2013 Handout"Zi5e o

your home directory

29 May 28 15:18 original

Go one level up and then two levels down; see below.

Go two levels up and then one level down.

29 May 28 15:18 ../../bin/original
29 May 28 15:18 orig
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You can break the alve line 6 into the follaving two separate commands, but wivould you vant
to?

12$ cd ..
13$ cd public_html/cgi-bin

A hard link will stretch only so far

A hard link cannot connect a file to a directory in another disk or filesystdmqubsysteni’on p.
67, i.e., disk partition):

1$ cd

2% date > junk

3% In junk /tmp

In: /tmp/junk is on a different file system

df shows which filesystefgunk and/tmp are on; see Handout 1, p. 3.

4$ df -k junk /tmp

Filesystem 1024-blocks Used Available Capacity Mounted on
iSpool/homel/m/mm64 2097152 1759364 337787 84% /homel/m/mm64
swap 8388608 733184 7655424 9% /tmp

A symbolic link to another file in the same directory

1% cd
2% pwd
/homel/a/abc1234

3$ date > original
4% Is -l original
-FW=-=----- 1 mm64 users 29 May 28 15:18 original

5% cat original
Tue May 28 15:18:11 EDT 2013

A symbolic linkis a one-line file that leads you to (i.e., contains the name of) another file or direc-
tory. It's like a $ortcut in Windows or an alias on a MacintosfThe nine bits of a symbolic link are

always ignored; th¢gre on all the time and do nothingds-| shavs you the one-line contents after the
arrow:

6$ In -s original orig Lowercase LN: createrig .

7$ Is -l original orig Why doe®rig contain eight bytes?

Irwxrwxrwx 1 mm64 users 8 May 28 15:18 orig -> original

-rW------- 1 mm64 users 29 May 28 15:18 original

8% cat orig

Tue May 28 15:18:11 EDT 2013

9% rm original Yau should have removeakig befole removingoriginal

10$ cat orig orig is now a dangling link.

cat: cannot open orig: No such file or directory

11$ rm orig
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A symbolic link to a file in a different directory
original isin”/bin ,orig isin"/public_html/cgi-bin

A symbolic link can lead you to a file in a f#ifent directory oren in a dfferent filesystemA hard
link, however, must lead you to a file in the same disk.

1% cd “/bin
2% pwd
/homel/a/abc1234/bin

3% date > original
4% Is -l original
-PW-=----- 1 mm64 users 29 May 28 15:18 original

5% cat original
Tue May 28 15:18:11 EDT 2013

6$ cd ../public_html/cgi-bin Go one level up and then two levels down.
7% pwd

/homel/a/abc1234/public_html/cgi-bin

8% In -s ../../bin/original orig Go two levels up and then one level down.
9% Is -l ../../bin/original orig

-rW------- 1 mm64 users 29 May 28 15:18 ../../bin/original

Irwxrwxrwx 1 mm64 users 18 May 28 15:18 orig -> ../../bin/original

When you follav a symbolic link containing a relate pathname, you start at the directory that con-
tains the symbolic link A . in a symbolic link therefore stands for the directory that holds the symbolic
link, and a.. in a symbolic link stands for the parent of the directory that holds the symbolic link.

10$ cat orig
Tue May 28 15:18:11 EDT 2013

11$ rm orig

We @an also hae a gmbolic link that contains a full pathname.

12$ In -s “/bin/original orig
13$ Is -l orig
rwxrwxrwx 1 mm64 users 26 May 28 15:18 orig -> /homel/m/mm64/bin/original

14$ rm orig ../../bin/original

A symbolic link to a directory
Usuallyls andls -l  output the same number of items. But

1$cd/
2% pwd

3% Is -l bin See the symbolic link itself.
Irvxrwxrwx 1 root root 9 Jul 5 2012 bin -> ./usr/bin

4% Is bin | head -3 See the files in théusr/bin directory
2to3

7z

7za
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v Homework 2.3: where do these symbolic links lead?

Do these symbolic links contain full pathnames (starting wjtbr relatve pathnames (not starting
with / )? SeeHandout 1, p. 9 for full vs. relag.

Do these symbolic links lead to a file or to a directory?
1 / bin
2 | dev/imsglog

3 /usr/man
4 [ usr/openwin/lib/rgb.txt

00O For space cadets onlyConsider

1$ cd /bin
2% pwd
/bin
3$ Is -l java
rwxrwxrwx 1 root root 16 Jul 11 2012 java -> ../java/bin/java

The .. takes us from the directorfpin up one leel to the root directory But then we disoger
that the root directory contains nothing nanmgd . Did the symbolic link therefore lead us to a ndae
tent place? Ditto fofbin/perl
A

Create a Kom shell alias:

1% alias g=grep Create an alias namegl. No pace around the equal sign.
2% alias g Verify that you created it.
3$ alias | more See all yousrlias ’s.

4$ g atlantic /usr/dict/words
atlantic
transatlantic

5% unalias g Remove the aliag.
6% alias g Veify that it's gone.

An alias that needs single quotes
An alias needs single quotes when it contains more than one word, i.e., when it contains white space:

1% alias g="grep -i’

2% alias g

3% g atlantic /usr/dict/words
Atlantic

atlantic

Atlantica

transatlantic

An alias also needs single quotes when it contains the name of more than one program, i.e., when it
contains a semicolon or pipe:

43 alias g="date; cal; who | grep abc1234’
5% alias g
6% 9
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Aliases vs. variables
An alias is easier to use than a variable: youtdwmveto type the dollar sign.

1$ alias g=grep Create an alias namegl
2$ g atlantic /usr/dict/words doesnt need a dollar sign
3% g=grep Create a variable namegl.
4$ $g atlantic /usr/dict/words needs the dollar sign

But an alias can be used only as firg word of a command, while a variable can be used anywhere in a
command:

5% cd $S45 The variablebS45 will contain a directory name.

Use an alias for the name of a command; use a variable for the name of a file or directory.

Korn Shell emacs mode ableviations to retrieve and repeat the previous commands

control-p means “press the controkl at the same time agu press th@”. Do not type the
dash.escape-. means “press and release the escaybkfore you press the dot’ Again, do not type
the dash. Seeémacs Editing Mode’ in ksh (1) pp. 28-32.

Line 1 puts you intemacs mode; sedsh (1) p. 48.

1% set -0 emacs Turn on the Korn Shekkmacs option; minus lowercase O

2% set -0 | more See all your options; verify that the above worked.

3$ control-p Go up to the pnvious command. Then preRETURN

43 control-p control-p control-p no space between tentrol-p  ’s

5% control-n Badk too far? Go down to next command, then pREFURN
6% fortune

7$ control-p Yau get a different fortune eadime.

8$ Ipr -Pedlab neuman no longer need name of printénanks toPRINTER variable

9% Ipq -Pedlab

10$ control-p Has the printer made any quyress?

Extra material can be appended ty ahthe abeoe. For example,

11$ s -l Too much output to fit on the screen!
12$ control-p | more

13$Is -l I wish I'd printed the output.
14$ control-p | Ipr -Pedlab

To position yourself for inserting and deleting characters, typerol-f (“forward’’) and control-b
(“back”) to move left and right across a command, either a command you're typim@mna previous one
retrieved with control-p

See the alias inksh (1) p. 4:

15% r Repeat the last command.

16 rgr Repeat the last command that started \gith

17$r 25 Repeat the 25th command.

18$ history See a numbered list of your most recent commands.
19% h Yau can useh as an abbevation for history
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The last word of the last command
escape-. is the last word of the previous command. Bke in ksh (1) p. 31. For example,

1$ cat supercalifragilisticexpialidocious
2$ Ipr -Pedlab supercalifragilisticexpialidocious
3% rm supercalifragilisticexpialidocious

4$ cat supercalifragilisticexpialidocious
5% Ipr -Pedlab escape-.
6% rm escape-.

Three ways to disc@er which shell youte using

The Bourne and Korn shellsesute the commands in a file namedofile when you login in,
but the C shell gecutes the commands in a file namémgin ~ when you login in (Handout 2, p. 2).
That's why you must knas which shell you're using. In either case, the file must be in your home directo-
ry.

ps is the Unix equiaent of right clicking on the bottom bar in Windows and selectiagk

Manager... - Processes (or going to theCommandPrompt and runningtasklist to see the
PID numbers).
1$ echo $SHELL
2% grep abc1234 /etc/passwd Look at the seventh field, p. 53.
3$ ps | more “ Process status™: list all the pgrams youre running p. 34.

Create a Kom shell .profile file: pp. 35-38

Your .profile file should be a cgpof the file
"mm64/public_html/INFO1-CE9545/src/.profile

1$cd Go to your home directory.
2% pwd Make aure you arrived thee.
3% Is -l | more all names except those that start with a dot
4% Is -la | more all names, including those that start with a dot (Los Angeles)
5% mv .profile old.profile Rename your existingrofile file, if you have one.
6% Is -la | more
Copy~“mm64/public_html/INFO1-CE9545/src/.profile into your current directorywhich is
now your home directory For the dot which is the secondgament of thecp, see Handout 1, p. 9The
other dot is merely part of the filenanpeofile ; it does not mean “the current directory”.

7$ cp "'mm64/public_html/INFO1-CE9545/src/.profile .
8% Is -la | more

cmp will give you dead silence if the twfiles are identical, p. 20:

9% cmp "mm64/public_html/INFO1-CE9545/src/.profile .profile
10$ exit The commands in youprofile will be executed when yougidadk in.

If you change the contents of youarofile file, you must log out and log back iffhe com-
mands in yourprofile are executed only when you log in, not when you put them into the file.

The contents of your Kom shell .profile file

No backslash is needed to split a long command immediately after a pipe (lines 81-83). See pp.
107-108.
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—On the Web at
http://i5.nyu.edu/ Omm64/INFO1-CE9545/src/.profile

#This file is named .profile
#The Korn shell executes the commands in this file when you log in.
#Page numbers in this file refer to the ksh(1) manual page.

#"export" (p. 41) creates an environment variable (pp. 23-24).

#Directories shell searches for executables: pp. 16, 27. gcc is C compiler.
export PATH=$PATH:/opt/gcc453/bin:.

O©CoOoO~NOOOUTA, WNPE

10 #The -t option of man makes man run this program.

11 # mmé64 is the full pathname of mm64’s home directory: pp. 4-5.

12 export TCAT="mm64/bin/tcat

13

14 #The editor to be invoked by mail, mailx, dbx, etc: p. 14.

15 export EDITOR=/bin/vi

16

17 #Make vi display the words INSERT MODE while you're in insert mode.
18 export EXINIT="set showmode’  #or export EXINIT="set showmode number’
19

20 #The name of the computer.

21 export HOST='hostname'

22

23 #The Korn shell will check this file for new mail every 10 minutes: p. 16.
24 export MAIL=/var/mail/SLOGNAME

25

26 #Default printer for the lpr, Ipg, lprm programs.

27 export PRINTER=edlab

28

29 #Source code directory on the web at http://i5.nyu.edu/"mm64/INFO1-CE9545/src/
30 export S45="mm64/public_html/INFO1-CE9545/src

31

32 #if necessary to make your screen editor (vi, emacs, pico) work properly
33 export TERM=vt100

34

35 #Make the command numbers in the prompt start at 1 each time you log in:

36 #p. 27 for .sh_history. " is t he full pathname of your home directory: pp. 4-5.
37 rm -f “/.bash_history

38

39 #Prompt string one.  See pp. 10-12 for chopping, p. 16 for !.

40 #The %%.* chops off the end of $HOST: i5.nyu.edu becomes i5

41 #The ##*/ chops off the beginning of $PWD: /homel/a/abc1234 becomes abc1234
42 PS1="! ${HOST%%.*}:${PWD##*/} $ '

43

44 #The following command must come *after* the export EDITOR=/bin/vi.

45 #otherwise the export EDITOR=/bin/vi would turn emacs mode back off (p. 12).
46

47 #Retrieve and edit previous commands with emacs, pp. 28-32.

48 #See pp. 46-50 for set.

49 set -0 emacs

50

51 #Make the 4 arrow keys work in emacs mode, pp. 28-32. Only in ksh93, sorry.
52 #/bin/loadkeys "mm64/public_html/INFO1-CE9545/src/loadkeys_set
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53

54 #Don't let control-d log you out (p. 48): must type "exit" (p. 41).
55 set -0 ignoreeof

56

57 #Don't let > destroy the existing contents of a file: pp. 22, 49.
58 set -0 noclobber

59

60 #For alias, see pp. 3-4, 39.

61 #"history" is itself an alias for "fc -I", pp. 4, 42.

62 alias h=history

63

64 #See all the jobs you're running, pp. 25, 43.

65 alias j=jobs

66

67 #/bin/mailx is better than /bin/mail. Used in line 81.

68 alias mail=mailx

69
70 #Turn off last 2 r and w bits of a newborn file. For example, date > newborn
71 #will create a newborn file whose bits are rw------- . The octal argument of

72 #the umask command has a 1 in each bit that should be turned off. See p. 55.
73 umask 077

74

75 #L et other people send you messages with the talk program.

76 #1t turns on the two rightmost w bits of your terminal.

77 mesgy

78

79 #See new and unread mail in alphabetical order of who sent it.

80 #Can use an alias (malil) as first word of command, and also after | && || ;
81 mail -e && mail -H |

82 grep ".[NU]..[0-97] |

83 sort +0.6f -0.25 +0.6 -0.25 +0.2n

84

85 #date

86 #cal

87 #who | grep def5678

88 #"mm64/bin/moon

The central mystery of Unix: pp. 29-33

terminal leyboard prog terminal screen
. il standard | scanf("%d", &i); standard / )
Input fle——< (: printf("hello\n"); output >—= output file
| |
prevous pogram/ N subsequent pgram
C C++ Ruby Java shelllanguage

standad output || printf( cout << puts| System.out.print( echo
standad input || scanf(  gin >>  gels System.in.read( read
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Rows and columns of output

1% who | more
esh322 pts/3

mm64 pts/1
elliott pts/4

mm64 pts/8
mm64 pts/9

INFO1-CE9545 Section 1 Unix Operating System

See p. 5. Other systems nedw -M for last column.

Apr 7 22:55 (172-26-196-152.dynapool.nyu.edu)
May 28 14:37 (3a_imac_03.ndlab.its.nyu.edu)

May 28 11:40 (njoerd.es.its.nyu.edu)

May 28 14:39 (3a_imac_03.ndlab.its.nyu.edu)

May 28 15:11 (3a_imac_03.ndlab.its.nyu.edu)

The -f amument ofps gives you verbose output, likthe-l argument ofls . With the-A argu-
ment (‘all’), ps will output a list of @eryone’s programs. Vithout the-A , it will output only your evn
programs. CombineA and-f to-Af .

2% ps
3% ps -f
4$ ps -Af | more
ub PID PPID C
root 2360 1655
root 2761 1655
yc801 12235 12228
root 2407 1655

Pipe examples

1$ ps -Af

2% ps -Af | more

3% ps -Af | sort | more

4$ ps -Af | grep ksh | more

5% ps -Af | wc -l
6% ps -Af | grep ksh | wc -
7$ ps -Af | grep abc1234 | wc -l

8% ps -Af | grep ksh | sort
9% ps -Af | grep ksh | sort | more

10$ ps -Af | sort | grep ksh | more
11% ps -Af | sort | wc -

12%$ ps -Af | Ipr
13$ ps -Af | sort | Ipr
14$ ps -Af | grep ksh | sort | Ipr

15% who | wc -I

p. 34.
STIMETTY TIME CMD
0 Mar 29 ? 0:01 /usr/sbin/sh /lib/svc/method/sve-dimgmtd
0 Mar 29 ? 1:14 /usr/lib/ssh/sshd
0  Apr08pts/7 0:03 /bin/ksh
0 Mar 29 ? 0:01 /sbin/sh /lib/svc/method/net-ipmgmt

p. 30; minus lowercase L
How many copies of the Korn Sheléaunning?
How many pograms isabc1234 running?

Why should you never do this?
Why should you never do this?

Ipr can accept pipe input as happily as file input.

16% cd "mm64/public_html/INFO1-CE9545/homework

17$ pwd
18% Is | wc -
19$ Is -l | lpr

20% cd /homel/a

21$ pwd

22%Is -l | grep "drwxr-xr-x’ | wc -
238% Is -l | grep "drwxr-xr-x" | Ipr
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Output all the “braes” in The Empest.

24% awk '120433 <= NR && NR <= 123831’ $S45/Shakespeare.complete |
grep -i brave Bravo!
With those that | saw suffer: a brave vessel,
PROSPEROMybrave spirit!
It carries a brave form. But 'tis a spirit.
And his brave son being twain.
And his more braver daughter could control thee,
GONZALO You are gentlemen of brave metal; you would lift
That's a brave god and bears celestial liquor.
STEPHANOObrave monster! Lead the way.
TRINCULOWhere should they be set else? he were a brave
He has brave utensils,--for so he calls them--
STEPHANQIs it so brave a lass?
And bring thee forth brave brood.
STEPHANOQOThis will prove a brave kingdom to me, where | shall
PROSPEROBravely the figure of this harpy hast thou
How beauteous mankind is! O brave new world,
Is tight and yare and bravely rigg’'d as when
PROSPERO[Aside to ARIEL] Bravely, my diligence. Thou shalt be free.
CALIBAN O Setebos, these be brave spirits indeed!

Output all the “hand$in Titus Andonicus: http://www.foxsearchlight.com/titus/

25% awk '123842 <= NR && NR <= 127608’ $S45/Shakespeare.complete |
grep -i hand

Output all the “deepsin Richad III:
http://www.mgm.com/title_title.php?title_star=RICHARD3

26% awk '13856 <= NR && NR <= 19631’ $S45/Shakespeare.complete |
grep -i deep

Output all the “dogs’in Timon of Athengwill never be nade into a movie):

27% awk '147983 <= NR && NR <= 151955’ $S45/Shakespeare.complete |
grep -i dog

Pipes: pp. 31-33
When you run tw programs with a pipe

progl | prog2
they start at the same time, end at the same time, and run side-by-side at about the sanmigusipeethe
course of their lies, one or both of the followingzents may happen gmumber of times (or maybe not at
all):

(1) progl may produce output faster tharog2 can accept it, causing the pipe to swell. When the

pipe holds 16,384 bytes of data in transit, the operating system witg@yt to sleep for a little while to
giveprog2 a dhance to drain the pipe.

1 /* E xcerpts from the file /usr/include/sys/fs/fifonode.h */
2 #define FIFOHIWAT (16 * 1024)
3 #define FIFOLOWAT ©)

FIFO is “first in, first out’. Othersystems use the madbiEFAULT_PIPE_SIZE in the file
/usr/include/sys/fifo.h .

(2) prog2 may process its input faster tharogl can provide it.In this case, the pipe will e
to empty out. When the pipe holds 0 bytes of data in transit, the operating system pritigiuitto sleep
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for a little while to gve progl a chance to put more data into the pipe.

It is possible for neither of these dvevents to happen.For example,progl may begin by out-
putting data into the pipeMeanwhileprog2 may hae a bt of internal work to do before it begins to
input data from the pipeWhenprog2 does bgin to input, there may already be an ample supply of data
in the pipe, so neither program is put to sleep.

To sum up: both programs begin to run simultanequesigl continue to run simultaneously except in
the cases where the pipe swells to its maximum size or empties completely.

The pig in the python

sort must receie every line of its input before it can begin to produce déine of output. This
restriction vas imposed by the author 6rt , not by the Unix operating systengrep labors under no
such restriction.

Write no space around the dash in the arguments ofThe character to the left of a dash in an
argument oftr must hae a bwer ASCII code than the character to the right of the dash. See3tw
code numbers iascii  (5).

1$ progl | prog2 | sort | prog3 | prog4

2$ progl | prog2 | wc -l | prog3 | prog4 p. 30 forwc -l ; minus lowercase L
3% progl | prog2 | grep 212 | prog3 | prog4

4% progl | prog? | tr '[A-Z]' '[a-z] | prog3 | prog4 p. 107 fortr
5% progl | prog2 | tr '[A-Z] [a-z]' | prog3 | prog4 needs 2 args

Not every program accepts standard input and/or produces standard output

Data aWays flows through pipes from left to righ# pipe must be preceded by a program that pro-
duces standard output and must be followed by a program that accepts standard input:

1$ who | sort okay
2$ sort | who sort receives no input frormho.

In a pipeline, the programs in the left circle can only be the leftmost program. In a pipeline, the pro-
grams in the right circle can only be the rightmost progr&or.example,lpr produces no standard out-
put; and althougmore does produce standard output, this output is usefully directed only to the screen.

The programs in theverlap are calledilters (p. 101). Thg can be used anywhere in a pipeline.

chmod
cp
mv
rm
In

produce accept neither
standad output  standad input

Redirect the output to a file: pp. 29-31

To redirect the output of a program to awnile, you must hee w permission for the directory in
which the file will be createdWheneer you mention the name of a file with no leading slash, the file is
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assumed to be in the current directory as a consequence of Handout 1, p. 9.

1$cd
2% pwd

3$ date > junk Yau se nothing on the screen.
4% Is -l junk

5% cat junk Now you see the outputddte .

6% rm junk
7$ Is -l junk Make sure you removed thgink file.

8% date > /another/directory/junk
9% Is -l /another/directory/junk

Overwrite vs. append: pp. 29-31

If the output file does not alreadyist, > and>> will both create it. If the file alreadyists, > will
overwrite it while >> will append extra data to the end of it without disturbing tkistieg contents.To
append the output of a program to an existing file, you mus wgermission for the file Make aure
theres no pace between the twes.

1$cd
2% pwd

3% date > junk

4% cal > junk Overwrite (i.e., destroy) the gvious contents glink .
5% cat junk

6% rm junk

7$ date > junk Let’s gart again from the beginning.

8% Is -l junk See how bigunk is.

9% cal >> junk Append to the end gink . No gpace between thes.
10$ Is -l junk junk got bigger, didn't it?

11$ cat junk

12$ rm junk

Protect a file from accidentally being @erwritten

You can dery yourself permission towverwrite one of your own files. See alsmclobber in
Handout 2, p. 13, lines 57-5&h (1) pp. 22, 49.

1$cd
2% pwd

3$ date > precious
43 Is -I precious
-FW-=----- 1 abcl234 users 29 May 28 15:18 precious

5% chmod 400 precious

6% Is -l precious
-[-------- 1 abc1234 users 29 May 28 15:18 precious

Summer 2013 Handout 2% o~ -18- hesenea ©2013 Mark Meretzky



3% Is -1d10
[rWXrwXxrwx

NYU SCPS INFO1-CE9545 Section 1 Unix Operating System

7$ cal > precious attempt to overwrite a write-protected file
precious: Permission denied messge ayone else would get, even though your file

Hardwar e devices disguised as files: pp. 65-69

The earliest Unix systems had all theivides in thedev directory so a ypical device name auld
be/dev/ttypa . But our system has the devices scattered inyrdmectories.

This semestemwe’re not alleved to see the underlying hardware because we’re in a Stans™.
But if we were the superuseve would be able to see the following disks.

Disks are hlock devices.

1% cd /dev/md/dsk filesystem (5) says this stands for “meta-disk”.
2% pwd
/dev/imd/dsk

Get disk names froaf (Handout 1, p. 3).
1 root root 37 Aug 9 18:04 d10->../../../devices/pseudo/md@0:0,10,blk

5% cd ../../../devices/pseudo
6% pwd
/devices/pseudo

7% Is -l md@0:0,10,blk
brw-r----- 1 root sys 85, 10 Aug 10 09:49 md@0:0,10,blk

Terminals are character devices.
pts stands for “pseudo-terminal”; sqes (7d).
1$ tty Whidh terminal ae you currently Igged in on?
/dev/pts/10

2% cd /dev/pts
3% pwd
/dev/pts

4%1s-109
crw--w---- 1 root root 36, 0 Mar2906:540
crw--w---- 1 mm64 tty 36, 9 May?2815:189

To e all the hardware devices (block and character) on a Unix machine,

5% find / (" -type b -0 -type ¢ ')’ -Is 2> /dev/null | more

Direct a program’s autput to a hardware device

It looks like we’re overwriting the file/dev/pts/9  , but actually we're sending the data to the ter
minal’s device driver.

1$cd
2% pwd
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3% who | more
mm64 pts/9 May 28 15:11 (3a_imac_03.ndlab.its.nyu.edu)

4% date > /dev/pts/9
5% echo hi there > /dev/pts/9

To prevent you from doing this, the victim canvgi the samavho command to see the name of the
terminal they’re using.

6% who | more

mm64 pts/9 May 28 15:11 (3a_imac_03.ndlab.its.nyu.edu)
7% cd /dev/pts
8% pwd
/dev/pts
9%Is-19
crw--w---- 1 mm64 tty 36, 9 May?2815:189
10% chmod 600 9 Yau can still get mail; everts torw--w---- when you logout
11$1s-19
Crw------- 1 mm64 tty 36, 9 May?2815:189

/dev/null: pp. 68-69

Seenull (7d).

1% prog > /dev/null Discard the output, e.gf you're interested only ipprog 's exit status.
2$ cp /dev/null empty Could also create empty file witthuch .

3% Is -l empty

-rW------- 1 abc1234 users 0 May 28 15:18 empty

4% cd /dev Let's examine/dev/null itself.

5% pwd

/dev

6% Is -l null

crw-rw-rw- 1 root sys 102, 2 May 28 15:18 null

How they programmed befoe they invented pipes: pp. 30-31

The pipe in line 1 is easier than the file redirections in lines o4 don't haveto decide what
directory to put the temporary file in, making sure the directory exists and yewt@ermission for it.
You don't haveto decide what to name the filejoiding names that alreadyist in that directory You
don't haveto male aire that the three separate commands in lines 2-4 all mention the same filename and
directory name.You don’t haveto worry about someone reading, removing, or tampering with your tempo-
rary file.

Theres rnothing to clean up afterwards if you use a pipe. And youtcan’out of disk space: a pipe
can transfer an indefinitely @ amount of information betweendywrograms. Se#e maximum size for
a ron-pipe file inintro  (2) pp. 5, 16.

1% progl | prog2
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2% progl > file
3% prog2 < file
4% rm file

Feed a program its standard input from the keyboard

Like any Unix program,bc can tale its standard input from an input file, a pipe, or tegbkard.
We illustrate leyboard input belw. PressRETURNMt the end of each line.

1$ bc “ binary calculator”

100/7 Space around is optional.

14

scale =5 Ask for five digits to the right of the decimal point; can ask for up to 99.
100/7

14.28571

3.14159 * (2.25 + .25) " 2

19.63493

control-d Tdl bc that no moe input will come from thegyboard.

2% The shell prompt reappears.

control-d does not kill a program

1$ sort or try this experiment witlvc -I

moe

larry

curly

control-d Yau type everything up to and including this line.
curly sort outputs everything from this line on.

larry

moe

2% The prompt reappears.

A common cause of freezing up

If you forget to specify where the input comes from, the input is assumed to come frosghibaré
and the program will wait indefinitely for you to type somethifghen you realize what has happened,
presscontrol-c (Handout 1, p. 20, 1 (3)) and try again witbamtrol-p  (Handout 2, p. 11).

1$ grep mania /usr/dict/words okay
2$ grep mania/usr/dict/words The computer seems to freeze up.

Syntax for I/O redirection

Unless you specify otherwise, the input of a program comes from the termybabkd. Insteadf
this defult, you can specify that the input should come from a file or through a pipe from another program.

Unless you specify otherwise, the output of a program goes to the terminal dorsead of this
default, you can specify that the output should go to a file or to another program through a pipe.

The word immediately to the right olamust be the name of an input file. The word immediately to
the right of & must be the name of an output file. The word immediately to the right ahast be the
name of a program that takes its input through the pipe.

1% progl
2% progl < infile E.g.,mail abc1234@mycompany.com < infile
3$ progl > oultfile For examplecal 5 2013 > outfile

4$ progl < infile > outfile
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5% progl | prog2 For example,cal 5 2013 | Ipr -Pedlab
6$ progl < infile | prog2 0 See below.

7$ progl | prog2 > outfile

8% progl < infile | prog2 > oultfile

9% progl | prog2 | prog3

10% progl < infile | prog2 | prog3

11% progl | prog2 | prog3 > outfile

12% progl < infile | prog2 | prog3 > outfile etc.

How not to redirect I/O
Mother-in-law, court-marshal, billet-doux.

1% prog < file > file Can't use same file for both input & output: p. 152.
23$ prog < file > temp Create a file with a different name.

3% mv temp file Rename the newly created file.

43 progl | prog2 < infile incorrect version of line 6 above

A Unix program is blind to I/O redirection

A Unix program doest’haveto worry about where its input comes from and where its output goes
to. For example, thgrep command in

1% ps -Af | grep ksh | Ipr

doesnt know the names of the programs that surroundnitfact, it doesn’even know that it is attached to
two pipes. Theonly part of the command line that it can see iswgs @ame and its own command line
argument(s):

grep ksh
Similarly, thegrep in

2$ grep ksh < infile > outfile
can see only the words

grep ksh

Who invented Unix
Unix was created in 1969-1974 by Ken Thompson and Dennis RitBhign Kernighan named it.
The languages C and C++ were created by Dennis Ritchie and Bjarne Stroustrup.

http://cm.bell-labs.com/who/ken/
http://cm.bell-labs.com/who/dmr/
http://cm.bell-labs.com/who/bwk/
http://www.research.att.com/ [bs/

Specify an input file name as a command line argument
Only one input file can be specified to the right of¢tsymbol:

1$ prog < infile good
2% prog < infilel infile2 bad
3$ prog < infilel infile2 infile3 bad
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In addition to the< symbol, there is another way to specify an input file for most Unix programs:
simply write the names of one or more input files as command line arguments, withgutNlog every
program allows you to do this, because narye program was written by an author who made tkteae
effort to provide this featureln line 5, the shell checks that thile exists and is readable, complain-
ing ifitisn’'t. Inline 4, these checks and complaintséh be performed by theat .

The man command will tell you if a gien program will accept input file names as command line
arguments.mail , tr andtee are the only commands in this course thaetaput but do not accept
input file names as command lingaments. @ feed a file intanail , tr , andtee , you will have b use a
<.

4% cat infile
5% cat < infile
6% cat infilel infile2 infile3

7% more infile
8% more < infile
9% more infilel infile2 infile3

10$ Ipr infile
11$ lpr < infile
12$ Ipr infilel infile2 infile3

13% grep abc1234 /etc/passwd
14% grep abc1234 < /etc/passwd
15% grep abc1234 /etc/passwd /etc/group

cat: p. 15
The command

1$ cat file

will display afile on the screenBut cat has no specific connection with the screen—at least, it has no
more connection than yriUnix program does.cat merely copies its input to its output completely
unchanged. Awvith ary Unix program, the input comes from the termingytdioard and the output goes to
the terminal screen unless you specify otherwise.

2% cat Typecontrol-d  when done.
3$ cat > outfile

4$ who | more Pick a victim.
mm64 pts/9 May 28 15:11 (3a_imac_03.ndlab.its.nyu.edu)
5% cd /dev/pts

6% pwd

/dev/pts

7$1s-19

crw-rw-rw- 1 mm64 tty 36, 9 May?2815:189

You can do the following tw commands if the thirgvbit of /dev/pts/9 is on:
8% cat > /dev/pts/9 intrusive

9% cat /usr/dict/words > /dev/pts/9 malicious
You can do the following tw commands if the third bit of /dev/pts/9 is on:
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10$ cat /dev/pts/9 Steal his or her typing.

11% cat /dev/pts/9 > outfile Make a permanent recat of it.

12$ cat filel file2 file3 Concatenate 3 files onto the screen.
13$ cat filel file2 file3 > bigfile Concatenate 3 files into one big file.
14$ cat filel file2 file3 | myprog Feed 3 input files into one of ourggrams.
15% Ipr filel file2 file3 Start eab file on a nev page

16$ cat filel file2 file3 | Ipr Don't start ead file on a n& page

How not to use cat
Remaore these threeat 's: they do mothing. Alsoremove the pipe in front of eacbat .

1% progl | cat | prog2
2% prog | cat
3% progl | prog2 | cat

O Don't usecat to input a single file into a program:

4$ cat file | prog Never do this.

5% more file | prog Or this.

6$ tail +1 file | prog Even worse.

7$ prog < file Yau can always do this instead.

8$ prog file Better yet, you can usually do this.

(] Mail a letter: pp. 8-9

If you had a file namebktter  containing a letteryou could mail it toabc1234 like this. mail
is nowv an dias formailx ; see Handout 2, p. 14, line 68.

1$ mail abc1234@mycompany.com < letter mail
2% mail abc1234 < letter Recipients host defaults to sendearhost.

Instead of mailing a file, you could feed inpuintail directly from the kyboard:

3% mail abc1234@mycompany.com

Subject: How to send mail

Type the letter, pressing RETURN each time you near the right edge
of the screen. Type a line consisting only of control-d to end the

letter. (The control-d must be at the start of the line.)

Press control-c twice to abort the letter.

control-d Tdl it that you're done typing input.

4%

5% mail abc1234@ibm.com def5678@un.org Send same letter to two or neqeople.

i4> mail abc1234@i5.nyu.edu Someone on another machine could type this.

Read your mail: pp. 8-9

The onlymailx commands you need anep, s, d, andq. Type them in response to tRgrompt.
O If you choose to ivestigate the ‘teply” command, be sure to type thein lowercase to\aid public
humiliation. Se. 13 ofmailx (1).

Usealpine instead ofmail to read a letter with attachments. It has a help menu. See
http://www.washington.edu/alpine/
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1$cd Make it ampler to save a letter later.
2% pwd

3% mail

Mail $Revision: 4.2.4.2$ Type ? for help.

"fusr/spool/mail/mm64": 3 messages 3 new

>N 1 abcl234 Mon May 28 13:41 8/172 "How to send mail"

>N 2 aen0000 Mon May 28 13:42 9/171 "MAD Magazine subscription”
>N 3 hsl5678 Mon May 28 13:44 7/162 "Dodsworth"

? pl Print letter 1 on the screen. Semilx (1) p. 8.
? p3
? p2
? s2 madmag Save letter 2 in a fileType one space after tis@.
? s3 / other/directory/lewis
? h “headers”: see the table of contents again.
? dl Delete letter 1.
? d2
? d3 ordl-3
?q Quit.
4% The shell prompt reappears.
X is just likeq, but it undeletes all the letters you deleted. See p. b@adk (1).
5% Is -l madmag Verify that you created a mefile namednadmag
6$ Ipr madmag or use theescape-. in Handout 2, p. 11.
7% rm madmag
8% Is -l madmag Verify that you removed the fileadmag

v Homework 2.4: mail a letter to yourself and read it (not to be handed in)

Mail two short letters with subjects, from your account ony&.adu to your account on iymedu.
and read them when therrive. How long did thg take to arive? Savethem into a file, and print and
remove the files.
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