CIS 90 - Lesson 11

Rich's lesson module checklist

Slides and lab posted
WB converted from PowerPoint
Print out agenda slide and annotate page numbers

Flash cards

Page numbers

1st minute quiz

Web Calendar summary
Web book pages
Commands

Lab tested and uploaded

Schedule tech file email for Lab 9 ready
Schedule lock/unlock turnin directory
Apache configured for student websites
Test(s) #2 available on Canvas

Backup slides, CCC info, handouts on flash drive
Spare 9v battery for mic
Key card for classroom door
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Shell
commands .
Permissions Secure logins
Navigate
Processes CIS 9_0 file tie -
Introduction to
Scheduling UNIX/Linux Files and
tasks directories
_ The Command Line -
Mail vi editor
Environment Run
variables programs/scripts
Filters Pipes

Student Learner Outcomes
1. Navigate and manage the UNIX/Linux file system by viewing, copying,
moving, renaming, creating, and removing files and directories.

2. Use the UNIX features of file redirection and pipelines to control the
flow of data to and from various commands.

3. With the aid of online manual pages, execute UNIX system commands
from either a keyboard or a shell script using correct command syntax. 2
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Introductions and Credits

Jim Griffin

« Created this Linux course

» Created Opus and the CIS VLab

 Jim’s site: http://cabrillo.edu/~jgriffin/

Rich Simms

« HP Alumnus

« Started teaching this course in 2008 when Jim went
on sabbatical

« Rich’s site: http://simms-teach.com

And thanks to:
« John Govsky for many teaching best practices: e.g. the
First Minute quizzes, the online forum, and the point
grading system (http://teacherjohn.com/) 3
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Student checklist for attending class
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1. Browse to:
http://simms-teach.com
2. Click the CIS 90 link.
3. Click the Calendar link.
4. Locate today’s lesson.
5. Find the Presentation slides for
the lesson and download for

Gree it fenein | Calendar easier viewing.
S Pt Tasky ~od 6. Click the Enter virtual classroom
(Y e Ve s link to join CCC Confer.
e R e 7. Log into Opus with Putty or ssh
e itk dok ' command.
W e N
Presentation slides (download) |~
( ) I 1 Note: Blackboard Collaborate Launcher only
iy : needs to be installed once. It has already
. B been downloaded and installed on the
o FOL classroom PC’s.
N N
| Enter virtual classroom ‘
; s
EREL T [ NS
T T IR T T O I T Y N = T S (TR e ‘.'»‘-.'\1111\\“1-\"-.' 4
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O Google

Q CCC Confer

| | Student checklist for suggested screen layout

QO Downloaded PDF of Lesson Slides

L - - Rch's Catwillo = = e v ~ z
Rich's Cabp
CIS 90 Calend] & CCC Confer -0 SMAMS VIRTUAL CLASSROOM

Fde Edit View Tools Window Heip
[ -

Q CIS 90 website Calendar page

Q One or more login
sessions to Opus




1) Instructor gives you sharing privileges

(%) CCC Confer — RICH SIMMS VIRTUAL CLASSROOM
File Edit View Tools Window Help
v AUDIO & VIDEO F

Start Sharing

2) Click overlapping rectangles

icon. If white "Start Sharing"

text is present then click it as
well.

Whea User Accousst Controt (UAC) 15 enebied an Vista, Applcston
Shating s Backdoard Collaborzie may be haeed sth et tanderd of

Gevated privieges. Elevated prvwioges are roquared 5 e
apphcations that yee slevetnd srivdeges

Elovaned praiieges are 2007 via Toals > Appicaton Sanng
» Fozsued Divvated Pradeges. They can be réingushed wa
Tooks > Appicaton Shanng > Yield Skvated Privieges [ratumng
you 1o standard grivieges). ¥ you are hosting en appiicason
Shanag seasien with Standard prviiges B pou (Or 3 parsos
remotely conroling your desdog ar agplcation) pertarm an
aiton thal requoes sevated priviegen, Vista wil grompt you
for Loosent wa & UAC consent Siakog, Tha wif cause the
appiication shyrng session (o tevmestate. Als, WitBZ sevened
Pravkiges, shaving of spsbcations will regqey e mofe heet OMU
time than sharng the deskdcp (38 of & or & regios)

¥ you 210 hasting an apphicatien sharieg seacian with ekewted
priviiages and po0 performy an action tht regures almaded
pradieges, VLA will (ot 2eompt yiu for commmet. Inabaaad, Uve
800N sutomatically sl be ather densed [f you e boxo on
on & tandard user) w1 sllowed (if pau are logged on e
ELE S T

Tiewer show s thulag agmis

=

3) Click OK button.

Select your deshkiop or 3n open AppRcaton you would e to share

W Mcrosolt Word {(winword.exs) "Virtual classroom (Jocked).docx

RICH SIMMS VIRTUAL ¢

(5) CCC Conder (Javiw, axe) ‘CCC Confar
+ Sbicky Note

" Mcrasaft PowerPoint {powsrpnt. &) ‘cis90lessonDl. ppbe - Mt

J C:Program Files (xb6 V\putty exs ‘smbenSO@osal ~'

4) Select "Share desktop"
and click Share button.

6
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[ ] Preload White Board

|
[ﬂ[ Load Content ] [ Record | @ |‘

[ ] Connect session to Teleconference

MAIN ROOM (2] SO HmH%

Session now connected ® Rich Simms
Moderator (You)

I--‘ ' l IW

ccc () Confer

G cccome - w0y e
| Fle ESt View Took Windww Help

:
v ARG & V0RO o ™ A
s Ung W0
Miszphzne Senngi.

Losabes Settngs

Manmies Sevatanes o Talter

ARpsit MO CORONE Lowe L

Agpuit Macropaone Leve Dewn y
§ ew—p— 1§ a—f— pguit SOEY Leved \lp P
Tk en 5 Adpart Spesar Leval Dewn "
1
Tarvt
- RATIGHANTS Carfigus Trkgnent Covlemnce
L Carnct Saviomn 15 Tobrantrreecs . |

Cormmen Semingr
Hanwir Sreuloneein Cameran
Mabe Vg Fabom Mederator Fonan

Vo Make Weeo Fafow Speabes

el ad o L

to teleconference :
—\> {% Teleconference Y <
[ ] Is recording on?
@ [ Load Content ] [ Recording () § @
X

Red dot means recording_)

» AUDIO & VIDEO L

Dutacn Panat
BN - .

[~

9

Should change
from phone
handset icon to
little Microphone

[ ] Use teleconferencing, not mic &

icon and the

%)

|
Should be grayed out— ¥ Tal | wieo [JQO] Teleconferencing ...

T e message displayed




— Rich's CCC Confer checklist - screen layout ceC(:) Confer

_..:',' B | 7 cisa0lesson07,pdf * - Foxit Reader B = ;—\g~ (or &
ik | Fie Edt Vew Tods C Forms  Shar = = = <
(el i) il = C' [I simms-teach.com/d =
~ _Hw I RISV e i
8% = | Part 1 - Flashc _ # (1 point each) )
— 5= E
® CCC Confer-0-RIC... [o @ 152 || 4] . C
File: Edit View Tools Window Help J S (Q1] What com: her users logged in to the computer?
= AL
v AUDIO & VIDEO P | -= 0 D (€ h il
name
P
e / {Q2] What environment variable is used by the shell to determine which directories to
= search when locating a command?
& S > (A2)
pciiialdl L2 boot etc sbin -

& —-{}— ) .—ﬁ_

tell= =]

[ Tak | @ )

gin as: simbenS0
en90@oslab.cabrillo.edu's password:

w PARTICIPANTS -2

8 RAdlSlmms RO # Current directory E
N [__’j . @ @ : () source
MAIN ROOM (3 SRALH "sr R } inati
2 Mﬁmm RO =
p & [Eenien 4 : What command copies th SRS
o= =2 Terminal type? [
= CHAT -= : 5;::1/1:;;3‘/’:1;;

AM)- B

= Teleconferance joned the Main Room. ( —
£:58 AM ) - -

A ZIFACIE

[ ] layout and share apps @
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() CCC Confer—0 - RICH SIMMS
File Edit View [Tools| Window Help

1}

. - T v = -

Application Sharing
Audio »
Breakout Rooms 4
Chat »
Graphing Calculator »

v AUDIO &

In-Session Invite 4
Interaction 4

Moderator »

[ ] Video (webcam)

& = Polling » ]
[ Tek | Profile b [ ] Make Video Follow Moderator Focus
‘ Recorder Y
v PARTICIPA Session Plan » E]
O Rich Sin Telephony 4183
Moderato e » .
B Video ) Camera Settings...
| Whiteboard ) Maximum Simultaneous Cameras...
MAIN ROOM (1) =TT =
‘ 5 v Make Video Follow Moderator Focus
() Rich Simms O]
OB 1iodostor (You Make Video Follow Speaker
Send Camera Snapshot To Whiteboard
s
i _n




CIS 90 - Lesson 11 :_ - N I l |W

Image Mate

Elmo rotated down to view side table

Run and share the Image Mate

Rotate
image
button

program just as you would any other

app with CCC Confer

X ﬁﬂox\
ccc () Confer 3
(N

| o | emore

s The "rotate image"
e button is necessary
— if you use both the
- | side table and the
e white board.
vl - Quite interesting
[ - ) that they consider
: g | you to be an
"expert” in order to
use this button!

board

b

Rotate
image
button
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Universal Fix for CCC Confer:
1) Shrink (500 MB) and delete Java cache

2) Uninstall and reinstall latest Java runtime
3) http://www.cccconfer.org/support/technicalSupport.aspx

Control Panel (small icons)

General Tab > Settings...

500MB cache size

~ oA B
;. )
i 3

s <
It :

Rich's CCC Confer checklist - universal fixes

Delete these
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Google Java download

| S
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Sound Check

Students that dial-in should mute their
line using *6 to prevent unintended
noises distracting the web conference.

Instructor can use *96 to mute all
student lines.

13
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Instructor: Rich Simms
Dial-in: 888-886-3951
Passcode: 136690
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Bryanda Nicole

Ema// me (risimms@-cabrillo. edu) a re/at/vely current photo of your face for 3 points extra credit
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First Minute Quiz

Please answer these questions in the order
shown:

Use CCC Confier White Board

email answers to: risimmsdcabrillo.edu

(answers must be emailed within the first few minutes of class for credit)
15
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vi editor
e Create and modify text files e Quiz

e Questions

e Test 2 Post Mortem

e Housekeeping

e grep workout

e Shell Six Steps (review)
e Signals (review)

e Target Practice

e Using &

e Job control (review)

Load balancing & scheduling (review)
Text editors

vi 101

® Vi

e Tangent on spell
e Assignment
e Wrap up 16
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Questions

17
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Questions?

| esson material?

Labs? Tests?

Who questions much, shall learn
much, and retain much.
- Francis Bacon

How this course works?

If you don't ask, you don't get.
- Mahatma Gandhi

: fE—EREE IAoESERF WAE—ERERAZ—E
Chinese {&mskiE,

Proverb He who asks a question is a fool for five minutes; he who does not ask a question
remains a fool forever.

18
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Post Mortem
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Test 2 — Results

Missed Q4 = 16 Missed Q18 = 8

Missed Q26 = 15 Missed Q20 = 6 Extra Credit
Missed Q30 = 13 Missed Q12 = 6 Missed Q31 = 15
Missed Q25 = 13 Missed Q19 = 5 Missed Q33 = 14
Missed Q29 =12 Missed Q9 =3 Missed Q32 =12
Missed Q24 = 11 Missed Q15 = 3

Missed Q22 = 11 Missed Q14 = 3

Missed Q21 = 11 Missed Q16 = 2 A7

Missed Q2 = 11 Missed Q10 = 2 — ey

Missed Q13 = 11 Missed Q8 =1

Missed Q27 = 10 Missed Q7 =1

Missed Q23 = 10 Missed Q6 =1

Missed Q11 = 10 Missed Q5 =1

Missed Q28 =9 Missed Q3 =1

Missed Q17 =9 Missed Q1 =0

For correct answers see test02.graded files in your home directory 20
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G

White Horse

Q16) There is a file in the /etc directory named passwd. This file has
information on all user accounts including usernames, UIDs, first
and last name, etc. What is the absolute pathname of this file?

Correct answer: /etc/passwd

o <

http://www.sodahead.com/united- http://kids.britannica.com/comptons/art-55428/General-George-Washington-and- http://www.mountvernon.org/content/revol
states/what-color-was-george-washingtons- his-staff-welcoming-a-provision-train utionary-war-princeton-white-horse

white-horse/question-636725/ 21
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. Don’t wait till midnight tonight
1. Lab 8 due tonight S to see if this worked! Submit
at 11:59pm « with an earlier time.
at> cat files.out bigshell > 1lab08
at> cp lab08 /home/rsimms/turnin/cis90/1ab08.S$LOGNAME

at> <Ctrl-D>

2. A checkS8 script is available for Lab 8.
3. Note: Lab 9 and five posts due next week.

4. You can still send me your photo for our class
page if you want 3 points extra credit.

5. You can still do the "your name in lights" extra
credit activity. See forum for details.

24
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Heads up on Final Exam
Test #3 (final exam) is MONDAY May 16 7-9:50AM

Test #3 (the final exam)

2
Time .
| + MONDAY 7:00AM - 9:50AM in Room 828] Extra credit

labs and
5 post
Monday| s5/ic |Materials ﬁ final posts
« Test (canvas) Lab X2 due by
CCC Confer 11:59PM

» Enter virtual classroom
e (Class archives

All students will take the test at the same time. The test must be
completed by 9:50M.

Working and long distance students can take the test online via
CCC Confer and Canvas.

Working students will need to plan ahead to arrange time off from
work for the test.

Test #3 is mandatory (even if you have all the points you want) 26
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Where to find your grades

Send me your survey to get your LOR code name.

The CIS 90 website Grades page
http://simms-teach.com/cis90grades.php

e

e it e

Ay

g g e T '

Points that could have been earned:
7 quizzes: 21 points

7 labs: 210 points

2 tests: 60 points

2 forum quarters: 40 points
Total: 331 points

Percentage | Total Points |Letter Grade|Pass/MNo Pass

90% or higher|504 or higher A Pass
80% to 89.9%| 448 to 503 B Pass
/0% to 79.9%| 392 to 447 C Pass
60% to 69.9%| 336 to 391 D No pass
0% to 59.9% 0 to 335 F No pass

At the end of the term I'll add up all
your points and assign you a grade
using this table

Or check on Opus

checkgrades codename
(where codename is your LOR codename)

Written by Jesse Warren a past CIS 90 Alumnus

grades codename
(where codename is your LOR codename)

3 RN A RS AR AN SN

TR
|

Written by Sam Tindell a past CIS 90 Alumnus.
Try his tips, schedule and forums scripts as well!

=T
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Home Page

Rich's Cabrillo College CIS Classes

Tess, Michael, and Paul are
CIS 90 Alumni.

Mike Matera is the other
Linux instructor.

I'm in there Mondays.

If you would like some additional
come over to the CIS Lab. There are
student lab assistants and
instructors there to help you.
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Stuck on something or just like some extra help?

O TR o I X If you would like some additional
TR0 = help come over to the CIS Lab.
L s Cabrific Coliege CIS Crasses There are student lab assistants and
rrerrary instructors there to work with you.

[T 0 SR

Takashi, Melissa, Josh and Andrew
are CIS 90 Alumni.

b

Chris is a STEM tutor and can help you
Mondays 3-3:30 & 5:30-9 and
Wednesdays 4-5 & 7-9.

Mike Matera is the other Linux
instructor.

VT e B R O W i R s BV 6T W
'
]
i f 1 i i £

I'm in there Mondays 10:00-12:30.
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grep
workout
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Some perfect times to use the grep command:

1) To search through the output of a command for some text

command | grep "text string"

2) To search inside one or more files for some text

grep "text string" filel file2 .. fileN

3) To search (recursively) inside all files in a branch of the UNIX
file tree for some text

grep -R "text string" directory

31
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grep usage - search output of a command

Is the CUPS daemon (print service) running right now?

/home/cis90/simben $ ps —-ef | grep cups
root 6251 1 0 Jul3l ? 00:00:04 cupsd -C /etc/cups/cupsd.conf
simben90 27027 26966 0 08:47 pts/3 00:00:00 grep cups

Yes it is, with PID=6251

32
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grep practice

Is the cronjob daemon (crond) running right now?

If so, type the crond PID into the chat window

33
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est. 1050 %

grep usage - search output of a command

Is the Apache web server (httpd) installed?

This shows all installed This searches for package
package names _\ f_ names containing "httpd"

/home/cis90/simben $ rpm -qa | grep httpd
httpd-tools-2.2.15-47.el6.centos.1686
httpd-2.2.15-47.el6.centos.1686
httpd-manual-2.2.15-47.el6.centos.noarch

Yes, version 2.2.15 has been installed

34
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grep practice

Has the mysql-server package been installed on Opus?

If so, type the version of mysql-server in the chat window

35
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grep usage - search output of a command

When were the last 5 times I logged in?

/home/cis90/simben $ last | grep S$LOGNAME | head -n5

simben90
simben90
simben90
simben90
simben90

pts/0
pts/6
pts/5
pts/4
pts/1

50-0-68-235.dsl.
10.64.25.2
10.64.25.2
10.64.25.2
50-0-68-235.dsl.

Mon Apr
Wed Apr
Wed Apr
Wed Apr
Wed Apr

23
18
18
18
18

05
12
12
12

:39

148
148
148
09:

06

still logged in
16:51 (04:02)
16:51 (04:02)
16:51 (04:03)
10:23  (01:17)

This scans the latest wtmp log file and lists your most recent five logins

to Opus

36
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grep practice

For the time period covered by the current wtmp log
file. What was the date of your earliest login?

Type your earliest login date into the chat window

37
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grep usage - search output of a command

[rsimmsQoslab ~]1$ ls /bin/*sh
/bin/bash /bin/csh /bin/dash /bin/ksh /bin/rbash /bin/sh /bin/tcsh

[rsimms@oslab ~]$ ksh

$ dash Look familiar? (lab 8) Shows how to compare shells
s sh by size and record the biggest one in a file.
sh-4.1$ csh

[rsimms@oslab ~]$ ps -1 E\Slze

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD
0 S 201 26146 26145 0 80 0 - 1700 - pts/3 00:00:00 bash
0 S 201 26337 26146 0 80 0 - 1429 - pts/3 00:00:00 ksh
0 S 201 26343 26337 0 80 0 - 524 - pts/3 00:00:00 dash
0 S 201 26346 26343 0 80 0 - 1314 - pts/3 00:00:00 sh

0 S 201 26348 26346 0 80 0 - 1332 - pts/3 00:00:00 csh
0 R 201 26362 26348 9 80 0 - 1220 - pts/3 00:00:00 ps

[rsimms@oslab ~]1$ ps -1 | grep bash
0 S 201 26146 26145 0O 80 0O - 1700 - pts/3 00:00:00 bash

[rsimms@oslab ~]1$ ps -1 | grep bash > bigshell

[rsimms@oslab ~]$ cat bigshell
0O S 201 206146 26145 0 80 0O - 1700 - pts/3 00:00:00 bash 38
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grep practice

Instructor note: add write permission to others on Benji's terminal device

Run bash, dash, ksh, sh and csh shells and use ps -l to
see which is the smallest.

Redirect the line of ps =l output for the smallest shell to Benji
Simmes's terminal: /dev/pts/??

Sign it with echo "From first name" > /dev/pts/??
Then exit each shell till your are back to just one bash shell

running.

39
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grep usage — search inside files

How many CIS 90 user accounts are there?

/home/cis90/simben $ grep :190: /etc/passwd | wc -1
35

/home/cis90/simben $ grep cis90 /etc/passwd | wc -1
35

/home/cis90/simben $ grep "*.\{2,6\}90" /etc/passwd | wc -1
35

There are 35

The third example is a "regular expression”. For more information see
the Resources page of the website.

only

40
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grep practice

How many CIS 72 accounts are there on Opus?

Type the number of CIS 72 accounts into the chat
window

41
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grep usage — search inside files

Example: What is my account information in /etc/passwd?

/home/cis90/simben $ grep S$LOGNAME /etc/passwd
simben90:x:1000:90:Benji Simms:/home/cis90/simben:/bin/bash

or

/home/cis90/simben $ grep simben90 /etc/passwd
simben90:x:1000:90:Benji Simms:/home/cis90/simben:/bin/bash

or

/home/cis90/simben $ cat /etc/passwd | grep $LOGNAME
simben90:x:1000:90:Benji Simms:/home/cis90/simben:/bin/bash

usernamevB < L Comment Q Home directory L Shell

Group ID (GID)

Note the field separator used

m,n

User ID (UID) in /etc/passwd is a ".

42

password (just a placeholder now)
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grep practice

Does your user ID in /etc/passwd match the uid output
by the id command?

Type your answer (yes or no) and your uid from the id
command into the chat window

43
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grep usage - search inside files in all or part of
the file tree

Where does the PS1 "prompt" variable get set?

/home/cis90/rodduk $ grep -R "PS1l=" /etc/bash* $HOME 2> /dev/null

/etc/bash completion.d/git:# PS1="[\u@\h \WS$( git psl "
(5s) ") J\S '
/etc/bashrc: [ "SPS1" = "\\s-\\v\\\$ " ] && PS1="[\u@\h \W]\\S "

/etc/bashrc: # PS1="[\u@\h:\1 \WJ\\$ "
/home/cis90/rodduk/.bash profile:PS1='SPWD $ '
/home/ci1s90/rodduk $

It is set more than once during login. We will learn in a
future lesson that the one in .bash_profile is done last and

is what you end up using. 44
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grep usage - search inside files in all or part of
the file tree

This time in color using --color option

¢~q

[L rodduk90@oslab:~

Dhome/c1s90/rodduk $ grep -R --color "PS1=" /etc/bash* $HOME 2> /dev/null ‘l
/etc/bash completion.d/git:# psi="[\u@\h \WS$(__git_psl " (%s)")]I\S$ '
/etc/bashrc: [ "$PS1™ = "\\s-\\v\\\$ " 1 s& BSi="[\u@\h \WI\\$ "

/etc/bashrc: # psi="[\u@\h:\1 \WI\\S "
/home/cis90/rodduk/.bash profile:PSIi="S$SPWD §$ '
/home/cisS0/rodduk $ Jj

45
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grep practice

Find the file in the /usr/lib portion of the file tree
that contains "hot pototo dance" (yes, potato is
misspelled).

Type the absolute pathname of the file in the chat
window.

46
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Shell
Six Steps
(REVIEW)
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Example Command

This is Benji’'s home directory

/home/cis90/simben $ ls -F

1968.egg class/ edits/ fun/ lab0l-collection log redhat/
africa/ dead.letter errors Hidden/ 1lab02-collection mbox sawyer
Apple/ debian/ etc/ HP/ lab04-mydata misc/ slackware/
basket/ Dell/ fl.graded island/ 1lesson7/ mylog stuff
bigfile Directory3/ f2.graded Jjobs/ letter normal uhistory
bin/ docs/ five L7-fun/ letter.bak poems/

/home/cis90/simben $

Benji wants to find some treats and types this command

/home/cis90/simben $ £ind / -name treat* 2> /dev/null

Write what you think will happen

in the chat window
48
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Example Command

/home/cis90/simben $ £ind / -name *egg 2> /dev/null
/home/cis90/bomnic/1968.egg

/home/cis90/cis/1968.egg

/home/cis90/cormax/1968.egg

/home/cis90/jorwes/1968.egg

/home/cis90/bownic/1968.egg

/home/cis90/rodduk/1968.egg

/home/cis90/tosbre/1968.egg

/home/cis90/jordan/basket/1968.egg NOte.' Benji haS a f//e
/home/cis90/tinsam/1968.egg . .
/home/cis90/milhom/1968.egg named 1968egg in his
/home/cis90/bancar/1968.egg home d[[‘ectory

< snipped >
/home/cis90/miljac/1968.egg
/home/cis90/stejad/basket/1968.egg
/home/cis90/simben/1968.egg
/home/cis90/hunbra/1968.egg
/home/cis90/specod/1968.egg
/home/cis90/temtyl/1968.egg
/home/cis90/watshe/1968.egg
/home/cis90/hawjus/1968.egg
/home/cis90/simreb/basket/1968.egg
/home/cis90/seasky/1968.egg
/home/cis90/brinic/1968.egg
/home/cis90/simben $
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Prompt Step

' &

Shell

System

Commands

Applications

Kernel

9. /- 2 @ Y ]

1) Prompt
2) Parse
3) Search
4) Execute
5) Nap

6) Repeat

52
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/home/cis90/simben $

C/ bash using your PS1 variable creates and outputs your
prompt which is written to your terminal device

» Benji is using the bash shell. There are many other shells such
as sh, ksh and csh. In /etc/passwd the last field in the line for
his account determines the shell that is run when logging in.

/home/cis90/simben $ grep SLOGNAME /etc/passwd
simben90:x:1001:190:Benji Simms:/home/cis90/simben:/bin/bash

+ The bash program resides in the /bin directory.

/home/cis90/simben $ 1s -1 /bin/bash
-rwxr-xr-x. 1 root root 874248 May 10 2012 /bin/bash

« The command prompt appearance is defined by the PS1
variable. You can output a prompt yourself using echo $PS1

/home/cis90/simben $ echo $PS1
SPWD $

/home/cis90/simben $ echo S$PWD $
/home/cis90/simben $
/home/cis90/simben $

53
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w9y Prompt Step

Note there is an invisible
<newline> metacharacter at
the end of the command )

/home/cis90/simben $ find / -name *egg 2> /dev/null

<

Benji types this find command in
response to the shell prompt

The prompt step is not complete until the user type the Enter/Return key

55
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@& Parse Step

' &

Shell

System

Commands

Applications

Kernel

CeS e » o ¢

1) Prompt
2) Parse

3) Search

4) Execute
5) Nap

6) Repeat
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os))

g Pa rse Ste p The shell must expand
filename expansion

The shell uses A\ ) \ﬁ characters and variables

during the parse step.
Note there is an
invisible <newline>
metacharacter at the
end of the command

spaces to separate | find / -name *egg 2> /dev/null
options, arguments

and redirection

Parsing RESULTS:

Command: find

This will be passed to the command
(if the command can be located on the

T

Options and arguments:

/ path)
-name
1968.egg |
This will be handled
Redirection: by the shell. The
Connect stderr to /dev/null (the "bit bucket") command, if loaded,

will not see this

Note: Because Benji had a
1968.egg file in his home directory,
the shell expands *egg to 1968.egg 58
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Search Step

' &

Shell

System

Commands

Applications

Kernel

9. /- 2 @ Y ]

1) Prompt
2) Parse
3) Search
4) Execute
5) Nap

6) Repeat
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Search Step

(uses PATH variable
Command: find

The shell now must search, in order, every directory on Benji’s
path to locate the first occurrence of the find command.

Benji’s path is defined by the value of his PATH variable

1st directory searched: /usr/lib/qt-3.3/bin

2nd directory searched: /usr/local/bin The shell locates the
3rd directory searched: /bin find command in the
4th directory searched: /usr/bin /bin directory

5th directory searched: /usr/local/sbin

6t directory searched: /usr/sbin

7t directory searched: /sbin

8t directory searched: /home/cis90/simben/../bin
oth directory searched: /home/cis90/simben/bin
10t directory searched: .

/home/cis90/simben $ echo $PATH
/usr/1lib/qt-3.3/bin:/usr/local/bin:/bin:/usr/bin:/usr/local/sbin:/usr/sbin:/sbin:/home/cis90/simben/../bin:/home/cis90/simben/bin:.
/home/cis90/simben $ type find

find is /bin/find
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Execute Step

206-0%°

Shell

System

Commands Applications

Kernel

9./-3® o

1) Prompt
2) Parse

3) Search
4) Execute
5) Nap

6) Repeat
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Execute Step

PID: 1570 PID: 1570
exec()
X
PPID: 1476
PID: 1476 PID: 1476 LE |
. L
fork() wait() >
YA
w —
S~
PPID: 1475 PPID: 1475 PPID: 1475

bash executes the find command by:

1) Cloning itself with a fork() system call to create a new child process.

2) With an exec() system call, the new child process is overlaid with the find code instructions.
3) bash sleeps by making a wait() system call while the find child process runs.

4) The child process makes an exit() system call when it has finished.

5) After that, the parent bash process wakes up and the child process is killed.
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Execute Step

/home/cis90/simben $ find / -name *egg 2> /dev/null

stdout | ‘
Args: / D
Options: -name 1968.egg /home/cis90/lovben/1968.egg
/home/cis90/wismar/basket/1968.egg
ONNNN\N\\\\ASLSLIT /home/cis90/perste/basket/1968.egg
/home/cis90/perste/1968.egg
b | /home/cis90/cis/1968.egg
" /home/cis90/paljay/basket/1968.egg
- - - < snipped >
=T PP
directory contents are
read using the kernel
) a /dev/null
stdin \

find: “/lost+found': Permission denied
Stderr find: “/var/empty/sshd': Permission denied
find: “/var/log/sssd': Permission denied

< snipped > 64
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A process:

(~ Is provided with
parsed & expanded
options and
arguments from the

/\ shell y

may read from stdin
may write to stdout
may write error
messages to stderr

and may get
interrupted from time
to time by a signal

The find process is running
66
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1) Prompt
Shell 2) Parse
chqsr;ean;ds Applications 3) Search
4) Execute
Kernel 5) Nap
L W N 6) Repeat
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o Nap Step
PID: 1570 PID: 1570
exec()
PPID: 1476 PPID: 1476

PID: 1476 PID: 1476

4 F The PS command shows
Benji’s find command is
10 W\ running as a child

) process while the parent
bash shell sleeps

PPID: 1475 PPID: 1475

Sleeping

[rsimms@oslab ~]$ ps -1 -u simben90

F S UID PID PPID C PRI NI ADDR S7Z WCHAN TTY TIME CMD

5 1001 1475 1470 0O 80 0 - 3392 2 ? 00:00:00 sshd Parent
0 1001 1476 1475 0 80 0O - 1308 2 pts/1 00:00:00 bash“/

0 1001 1570 1476 40 80 O - 1179 ? pts/1 00:00:00 findﬂ\

S
S
R
L Child
68
Running
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Repeat Step

- &

Shell

System

Commands

Applications

Kernel

e s » o » ¢

1) Prompt
2) Parse
3) Search
4) Execute
5) Nap

6) Repeat
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Repeat Step

PID: 1570 PID: 1570

exec()

PPID: 1476
PID: 1476 PID: 1476
fork()
PPID: 1475 PPID: 1475 PPID: 1475

The child process makes an exit() system call when it has finished. The parent bash process
wakes up, the child process is killed and we are ready to start the process all over again with
the next command.
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Process activity

« Start a second login session and see if you can illustrate the parent
sleeping while a child runs.

 In one session run: grep -r "pototo" /usr

« In the second session use repeatedly: ps -1lu $LOGNAME

« The ps output should show "parent" bash S=Sleeping while the "child"
grep command is either R=Running or in D=Uninterruptible sleep (I1I0)

N
EP simben90@oslab:~  p— ———————————— e B (S

Phsta) VSRRSO Ml rep —r "pototo” /usr/lib /usr/src
grep: /usr/lib/audit: Permission denied
/usxr/lib/perl5/Net/DNS/Resolver/Recurse.pm:# Purpose: Do that "hot pototo dance”
on args.

grep: /usr/lib/cups/backend/serial: Permission denied
grep: /usxr/lib/cups/backend/ipp: Permission denied

U~ | . 280V oLl - e o ST SRS
grep: /usr/lib/cups/backend/http: Permission denied 5 5 1001 8841 8820 0 80 J - 283939 2 2 00:00:00 =shd
lgzep: /usr/lib/cups/backend/dnssd: Permission denied 0S5 1001 8842 8841 0O 80 0 - 1308 ? pra/0 00:00:00 bash
grep: /usxr/lib/cups/backend/lpd: Permission denied 0@ 1001 8842 21 80 0 — 1369 2 pts/0 00:00:02 grep
grep: /us:/}lb/cups/backend/sdns: Permission denied /home/cis90/guest § ps -lu simbend0
g;ep: /?s:/le/cups{bgckend/nttps: Permission denied F 5 UID PID PPID C PRI NI ADDR 57 WCHAN TTY TIME CMD
/home/cis90/simben $§ §
N 4 5 1001 &283 &270 0 80 0 - 1308 2 ptsSfl 00:00:00 bash
i 5 5 1001 8841 8820 0 80 0o - 2885 2 ? 00:00:00 sshd
o8 1001 8841 © 80 O - 1308 ? pta/o 00:00:00 bash
. 0 D 1001 9032 8842 21 380 0 - 1369 ? pts/0 00:00:02 grep
Write your grep status /home/c1390/quest §
F 5 UID PID PPID C PRI NI ADDR 5Z WCHAN TTY TIME CMD
and PID II‘)l‘.’O t—he Chat 4 5 1001 6283 €270 0O 80 O - 1308 ? pts/l 00:00:00 bash
5(5) 1001 8820 0 80 0 - 2899 ? ? 00:00:00 sshd
- C1 0 5 1001 8842 8841 0 80 0 - 1308 2 ptsfo 00:00:00 bash
bq/l,7 C)bﬂ/ 0 R 1001 S032 8842 23 80 0 - 1368 ? pts/0 00:00:03 grep
Jhome/ciss0/guest £ 71
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PLATE 4

CbMMERCIAL CODE SIGNALS

EXAMPLES OF THE BEVERAL HOISYS

WHIOH O.
Tettars NAMS, of
begin or mnmmnom and on {ta 3rd coourrencs, 1t must begin or be In the Srd Hodsh,

URGENT & IMPORTANT S/GNALS | COMFPASS SIGNALS

3 FLAGS

COOE,
FLAG

P

t him abowrtoSait”

C00E Fias OvER 1Fipc 0r 2 FLAGSIENALS T :!
A

: Q
¥ oo Hor” E P
‘abandon ¥ Vesses" l N2E

]

WS srw

LATITUDE & LONGITUDE SIGNALS

CODE FLAG OVER 2 FLAGS

e Cewahas Skbias.

CAMTRAL SIGVAL

COOk,
Y Q cooc i T Q
31 GERE B = R
b,
ol x M| z
i Norih Latituds 23" Longituds Eas? Longitude
NUMERAL TABLE | GENERALVOCABULARY|[GEQSRAFHICAL SIGHALS
CODE FLAG UNDER 2 FLAGS J Fua.s‘/amc *FLAG NAL
A
Y. |
E
S|y X
I y !
CODE |
FLAG | " 7
; /0, 000 Tons of Cosl Glasgow, Scolland.
ALPHABETICAL SPELLING TABLE NAWES OF YESSELS.
"'_.!';e LING SICNAL e EAG N ls/q/wzas & FLAG S/icnAL
4 >
$° e
3 ]
g a] B -
&
S H D
N
n N N | f
': John ol ﬂrﬁ;g- of }I};,o:

JAMES BROWN & SON GLASGOW

Right turn

Slow or stop

Left turn
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ook like

A process:

» Is provided with
parsed/expanded
options and
arguments from the
shell

 may read from stdin

* may write to stdout

* may write error
messages to stderr

« and may get
interrupted from time
to time by a signal

A process is a program that has been loaded into memory
and is either running (executing instructions) or waiting to run 74
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The result of
sending a
signal to a
process:

e be ignored

e default action
(die)

e execute some
predefined
function

Signals

This running
process gets
signal 20

(SIGTSTP)

75
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SIGHUP
SIGINT
SIGQUIT
SIGILL
SIGTRAP
SIGIOT
SIGBUS
SIGFPE
SIGKILL
SIGUSR1
SIGSEGV
SIGUSR2
SIGPIPE
SIGALRM
SIGTERM

OVCONOTULDA,WNHKF

Signals

Hangup (POSIX)

Terminal interrupt (ANSI) Ctrl-C
Terminal quit (POSIX) Ctri-\
Illegal instruction (ANSI)

Trace trap (POSIX)

IOT Trap (4.2 BSD)

BUS error (4.2 BSD)

Floating point exception (ANSI)

Kill (can't be caught or ignored) (POSIX)
User defined signal 1 (POSIX)

Invalid memory segment access (ANSI)
User defined signal 2 (POSIX)

Write on a pipe with no reader, Broken pipe (POSIX)

Alarm clock (POSIX)
Termination (ANSI)

Use kill -1 to see all signals

76



SIGSTKFLT
SIGCHLD
SIGCONT
SIGSTOP
SIGTSTP
SIGTTIN
SIGTTOU
SIGURG
SIGXCPU
SIGXFSZ
SIGVTALRM
SIGPROF
SIGWINCH
SIGIO
SIGPWR

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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Signals

Stack fault

Child process has stopped or exited, changed (POSIX)
Continue executing, if stopped (POSIX)

Stop executing(can't be caught or ignored) (POSIX)
Terminal stop signal (POSIX) Ctrl-Z or Ctrl-F
Background process trying to read, from TTY (POSIX)
Background process trying to write, to TTY (POSIX)
Urgent condition on socket (4.2 BSD)

CPU limit exceeded (4.2 BSD)

File size limit exceeded (4.2 BSD)

Virtual alarm clock (4.2 BSD)

Profiling alarm clock (4.2 BSD)

Window size change (4.3 BSD, Sun)

I/O now possible (4.2 BSD)

Power failure restart (System V)

Use kill -1 to see all signals
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Signals

m Signals are asynchronous messages sent to processes

They can result in one of three courses of action:
1. be ignored,
2. default action (die)
3. execute some predefined function.

Signals are sent:

kill
command

[ i,;i'll’l'l".l—""' ’T‘K’:I'J,
SRR
EREERECE e R

Using the kill command: $ Kkill -# PID

« Where # is the signal number and PID is the process id.
« if no number is specified, SIGTERM (-15) is sent.

- Using special keystrokes

« limited to just a few signals
« limited to when you have control of the keyboard

Use kill I to see all signals 28
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Activity

1) Run the annoy program
2) Try sending it a SIGINT with Ctrl-C
3) Try sending it a SIGQUIT with Ctrl-\

4) Brlng up another terminal and try signals 1 through 64
Use ps —u $LOGNAME to find the annoy PID

Try killall -1 annoy
Try killall -2 annoy
Try killall -3 annoy
and so forth ...

Try kill -1 PID

Try kill -2 PID OR
Try kill -3 PID

and so forth ..

Write the signals that kill annoy into the chat window
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Using &

to run a command
in the background
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Job Control
Using & to run a command in the background

43 Applications Places System [>_ [Z) @ Wed Nov 10, 8:03AM T3 @ cis90 ) o)

File Edit View Terminal Help

cis90@eko:~$%

| © © © Ubuntu Start Page - Mozilla Firefox

File Edit View History Bookmarks Tools Help

After running c | @ | http:/start.ubuntu.com/10.04/ v | (2§ v ]| @
Firefox in the
foreground it's

fi5] Most Visited v (@) Getting Started []Latest Headlines v

not possible to @ Ubuntu Start Page o -
enter more

commands until

Firefox is closed RN

Google
| | Search

Done

=] cis90@eko: ~ #) Ubuntu Start Page - Mo... [Update Manager] = 82
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Job Control
Using & to run a command in the background

43 Applications Places System [>_|2) @ Wed Nov 10, 8:04 AM 13 @ cis90 () )

U

File Edit View Terminal Help

cis90@eko:~$ firefox
cis90@eko:~$|firefox &
[1] 1465 : ;
cis90@eko:~$ ps 2 @ @ Ubuntu Start Page - Mozilla Firefox
PID TTY TIME CMD File Edit View History Bookmarks Tools Help
1370 pts/0 00:00:00 bash .
1465 pts/0 00:00:00 firefox &‘ | @ | http://start.ubuntu.com/1 v | [*f v | &)
1470 pts/0 00:00:00 run-moz R

1474 pts/0 00:00:01 firefox|[EMostVisitedv [o]Getting Started [5)Latest Headlines v

1489 pts/0 _ 00:00:00 ps
cis90@eko:~$ [] @ Ubuntu Start Page o .

After running Firefox in
the background, it is Ty
still possible to enter i
more commands.

GO()gle

83

[Z] cis90@eko: ~ [Update Manager] ¥%) Ubuntu Start Page - Mo...
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& append to a command to run it in the background

Example 1

/home/cis90/simben $ grep -r pototo /usr /opt 2> /dev/null

D i S No prompt _ 15
For long running commands or scripts you must wait for the command to finish
before you type more commands

Example 2

/home/cis90/simben $ grep -r pototo /usr /opt 2> /dev/null &
e o a2 12 g

/home/cis90/simben $ date

Tue Apr 15 14:43:09 PDT 2014

Hit enter to get the prompt and continue working while the find command
runs in the background

84
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Job Control
A feature of the bash shell

& Append to a command to run it in
the background

bg Resumes a suspended job in the
background

fg Brings the most recent
background process to the
foreground

jobs Lists all background jobs

Use jobs, bg, fg to list and resume jobs in

the foreground or background 36
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When a process is running

Job Control
A feature of the bash shell

(status=R) the user can stop it
(status=T) and choose whether it

runs in the background or
foreground

cmd

Running in
. Foreground
Running in
Background

87
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Job Control
A feature of the bash shell

$ Command-------.__

$ Command & L
Running in

} Foreground

_ Ctrl-F (CIS 90 students)

Ctrl-Z (everyone else)

Running in
Background

Use the jobs command to view

stopped and background jobs 88
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Job Control

Find out with keystroke combination is configured
to suspend a process

/home/cis900l/simmsben $ stty -a
speed 38400 baud; rows 24; columns 80; line = 0;

intr = ~C; quit = ~\; erase = "?; kill = "U; eof = "D; eol = <undef>;
eol2 = <undef>; swtch = <undef>; start = *Q; stop = ”S; susp = "F; rprnt = "R;
werase = “W; lnext = "V; flush = "0; min = 1; time = 0;

-parenb -parodd cs8 -hupcl -cstopb cread -clocal -crtscts -cdtrdsr

—-ignbrk -brkint -ignpar -parmrk -inpck -istrip -inlcr -igncr icrnl ixon -ixoff
—iuclc -ixany -imaxbel -iutf8

OPE SiEi—elliGllcs— o CIEn L HOMGIN=one c E {noniliietir=efisll: - gfdel{fnd0=iarOistab O 3b s 0| §vE0=sHf0
isig icanon iexten echo echoe echok -echonl -noflsh -xcase -tostop -echoprt
echoctl echoke

/home/cis900l/simmsben $

In this case it is Ctrl-F that will be used to suspend a process

How is yours configured? 89
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Job Control
Managing jobs

/home/cis900l/simmsben $ sleep 120 Lets start up 3 sleep
Ctrl-Z or Ctrl-F (to suspend process) commands and Suspend
+

[1] Stopped sleep 120 each of them.
/home/cis900l/simmsben $ sleep 110
Ctrl-Z or Ctrl-F (to suspend process) Note: The sl eep
[2]+ Stopped sleep 110 command is a simple

| | way to run a command
/home/cis900l/simmsben $ sleep 100 that will take awhile to
Ctrl-Z or Ctrl-F (to suspend process) finish
[3]+ Stopped sleep 100 Inisn.
/home/cis900l/simmsben $ jobs sleep 120 will last 120
[1]  Stopped sleep 120 seconds before it is
[2]- Stopped sleep 110 finished.
[3]+ Stopped sleep 100

90
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Job Control
Managing jobs

/home/cis900l/simmsben $ jobs

[1] Stopped sleep 120
[2]- Stopped sleep 110
[3]+ Stopped sleep 100

/home/cis900l/simmsben $ ps -1

F S UIlD PID PPID C PRI NI ADDR SZ WCHAN
0 s 1082 5364 5363 0 75 0 - 1168 wait

O T 1082 5452 5364 0 75 0 - 929 finish
O T 1082 5453 5364 0 75 0 - 929 finish
O T 1082 5454 5364 0 75 0 - 929 finish
O R 1082 5459 5364 0 77 0 - 1054 -

TTY

pts/2
pts/2
pts/2
pts/2
pts/2

Note, all three processes are sTopped

00:
00:
00:
00:
00:

TIME

00:
00:
00:
00:
00:

00
00
00
00
00

CMD
bash
sleep
sleep
sleep

ps

91
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/home/ci1s900l/simmsben
[2]- sleep 110 &

/home/ci1s900l/simmsben
[1]- Stopped
[2] Running

[3]+ Stopped

/home/ci1s900l1/simmsben
[1]- sleep 120 &

/home/ci1s900l/simmsben
[1] Running
[2]- Running

[3]+ Stopped

/home/ci1s900l1/simmsben
sleep 100

Job Control
Managing jobs

$ bg 2

$ jobs

$ bg 1

$ jobs

s £fg 3

Let's resume job 2 in the background

sleep 120
sleep 110 &
sleep 100

Let's resume job 1in the background

sleep 120 &
sleep 110 &
sleep 100

Let's resume job 1 in the foreground

At this point we lose control of the keyboard again

until sleep 100 is finished

92
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Job Control
Managing jobs

/home/cis900l/simmsben $ jobs

[1]- Done

sleep 120 Background jobs are
[2]+ Done all done!

sleep 110
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Load Balancing

The at command:

« reads from stdin for a list of commands to run

« runs those commands at the specified time

« Any output from those commands will be emailed

« Use atq and atrm to manage scheduled commands

Use at to schedule commands to run in the future
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Load Balancing
Managing queued jobs

at now + 5 minutes
at now + 1 hour

at 7:58AM

at 7:47pPM 11/25/2016

at teatime

Ways to specify future times
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/home/cis90/simben $ atq

25
28
27
26
24

2011-11-12
2011-12-12
2011-11-19
2011-11-12
2011-11-12

/home/cis90/simben

/home/cis90/simben

25
28
277
26

2011-11-12
2011-12-12
2011-11-19
2011-11-12

14:09
03:00
12:10
16:00
12:14

(U U R

S atrm

$ atq
14:09 a
03:00 a
12:10 a
16:00 a

/home/cis90/simben $ jobs

CIS 90 - Lesson 11

~ oA 3
s :
»d 3

1 <
L 2

Load Balancing
Managing queued jobs

simben90
simben90
simben90
simben90
simben90

24

simben90
simben90
simben90
simben90

The atq command lists jobs
qgueued to run in the future

The atrm command is used to
remove jobs from the queue

Note: The jobs command lists processes
running or suspended in the background
and is NOT used for at commandes.
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Load Balancing

Try it yourself with your own terminal device and username:

[rsimms@oslab ~]$ tty

/dev/pts/x '\_/’/ These should match

[rsimms@oslab ~]$ at now + 2 minutes

at> echo "Take Benji for a walk" | mail/-s "walk the dog" $LOGNAME
at> echo "Read your mail" > /dev/pts/x

at> <EOT>

b -~ LB S G20 149 1505 rlise 02

[rsimms@oslab ~]$ atqg

1] 2o Le— TI#F 08 L1402 a TS TS

[rsimmsQoslab ~]$

Type what happens in the chat window:

98



18 R R R

text editors



CIS 90 - Lesson 11 : ‘l lw

There are lots of text editors ...

Windows
notepad
notepad++
textpad

Mac
TextWrangler

Lin

c

X
gedit
emacs
nano
Vi
jove

Thanks Maria!

Text editors and word processors are
different!

Word processors are used by many
different people to create documents
containing text and graphics.

Text editors are used by programmers

to develop software and web designers
to create web sites.
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est. 1959 %

WA e e C coeb®dsc - Motest Mod ren-tarrreiid ee ESE—=) s
Af rsimms@opusi~ !
" v rsat Pugy Layent Rergumy Mg Py e Sgpgm L ~ 9 0 = -
[ 4 o Wiy ' EVAS - 5 R g fbe) 1B It B! /bin/basn z
| &2 DU -k % EEAW s SAsBRCax ; AMBLCo AaBbCe | A\ # Grade Testl
foin: WA A0 eme b Tt [THeTheil. sategl L;:‘:' e
Y wton ¥ rant Pernyont Tty if $% -1t 1 ]
e — . = -
sl | SEEEXEAV FEIN EXEP EXAVEXZY FEIAFAEN KEEX FEEN VEEI RERT UEXF then =cho "usage: $0 username"
T - it 4
~ s e
3 T W " username=§1 ,_l
5 ,90’.!"""’t Lab E",‘-Y’fﬁ‘,” nomedirname=${usernamei90} # Strip 90 off the end
- ‘, 5 " o i In
24 submitted/Susername
,\.?”‘ued'“"g files W“"_Yi =graded/S$homedirname
( name=$ (cat /etc/passwd gr=p Susername cut -f5 -d':")
firsc=% (echo $name cut -fi -4' ')
if —x §file =
Laby'Or Editing Ries with vi hen 10 §file not found 3
In this lab you wil use the vi eaitor to create new files and edit existing fes xit 1
rorum =
.
" in
Orowse 101 DLLOLL000s, Catinlin sdudyoun/ vienfonam, pb 2l =40 o o
"
’ Chesk the fanam for sty I e Besskon, nems shout thes (. The fonam 18 alsn the alare ta oo ) . =z
M i | i{.'{;'vi'fi";""" | Y WY Y S S — 1,1 Top ~
e = = =

Word processors allow a Text editors use color to show the
rich set of formatting (fonts, language syntax

sizes, styles, color) and

graphics to be added to

documents.
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vi 101

102
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On Opus we are actually running VIM

/home/cis90/simben $ type -a vi
vi i1s aliased to “vim'

vi is /bin/vi
/home/cis90/simben $ type vim
vim is hashed (/usr/bin/vim)

History:

« The original vi code was written by Bill Joy for BSD Unix
 Bill Joy co-founded Sun Microsystems in 1982

« vi (for "visual™)

« vim is an enhanced version of vi
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/home/cis90/simben $
/home/cis90/simben $ vi dogbone Type this
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See this ...

f EP simben90@opus:~ . l = & lé
B :

t t t t t t t t t t t t t t t t t t t t t

"dogbone” [New File] 0,0-1 A1l -

Take your hands OFF THE MOUSE - don’t use it in vi!
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Tap the letter i key (for insert)

'd = t ‘ — = e
EP simben90@opus:~ l =)= lé

i~

i-

' ~

B~

il

|~
"dogbone” [New File] 0,0-1 A1l -

Keep your hands OFF THE MOUSE - don’t use it in vi!
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See this ...
f EP simben90@opus:~ ?j i l = & lé
& :
-
i~
i
i~
:— INSERT —-- 0,1 A1l -

Keep your hands OFF THE MOUSE - don’t use it in vi!
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Very carefully type these five lines

i EP simben90@opus:~ l = & lg i

echo —-n "What is your name? " -~
read NAME

echo —n "What is your favorite bone? "

read BONE

echo "Hi SNAME, your favorite bone is SBONE"

t t t t t t t t t t t t t t

—— INSERT -- 6,1 5 i

Keep your hands OFF THE MOUSE - don’t use it in vi!
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Have your neighbor check that your five lines are PERFECT

[ EP simben90@opus:~ l = & |g i

echo —n "What is your name? " -
read NAME

echo —-n "What is your favorite bone? "

read BONE

echo "Hi S$NAME, your favorite bone is $BONE"

t t t t t t t t t t t t t t
m

1 |

== JINSERT ‘== 6,1 21l

Keep your hands OFF THE MOUSE - don’t use it in vi!
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Tap the esc key

f £ simben90@opus:~ l = IQ

echo —n "What is your name? " -
read NAME

echo —n "What is your favorite bone? "

read BONE

echo "Hi SNAME, your favorite bone is S$BONE"

B TR TR R TR R R TR R R R R R R

Keep your hands OFF THE MOUSE - don’t use it in vi!
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Type a :

f £ simben90@opus:~ l = IQ

echo —n "What is your name? " -
read NAME

echo —n "What is your favorite bone? "

read BONE

echo "Hi SNAME, your favorite bone is S$BONE"

B TR TR R TR R TR TR B R R R R R
m

Keep your hands OFF THE MOUSE - don’t use it in vi!
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i EP simben90@opus:~ l =)= lg i

echo —-n "What is your name? " -~
read NAME

echo —n "What is your favorite bone? "

read BONE

echo "Hi SNAME, your favorite bone is SBONE"

t t t t t t t t t t t t t t
m

1 |

]

Keep your hands OFF THE MOUSE - don’t use it in vi!
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Tap the enter key

/home/cis90/simben $ vi dogbone
/home/cis90/simben $
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Add execute permissions and try your new script

/home/cis90/simben $ chmod +x dogbone

/home/cis90/simben $ dogbone

What is your name? Benji

What is your favorite bone? chicken

Hi Benji, your favorite bone 1s chicken
/home/cis90/simben $
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V4

COMMAND mode
INSERT mode
command LINE mode
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est. 195G "%

/home/cis90/simben $ cp letter myletter
/home/cis90/simben $ vi myletter

COMMAND mode

Lcndn

SHere I am ac Canp Granmada: TRings are very entertalning,
And they =ay we'll have some fun whenm it STopR raiming,

All the counselors hate the waiters, and the lake bas
alligeators, You remenber lecnard dkinoez? Ne goc }
I Ftonaine polisoning last night sftss dinmner. ‘

Slow 1 don'n VWADEt THA® KO 0GaIS yUU, DUT my bunk mate bas
laria, You resanber Jeffrey Herdy? Thals about tco i
organize & searahisg party. i

Tekw e bome, ch ¥Yother, Father, tads oe hose! I hate Goanada.

B'C leave me out in the forest where I might get eaten !
by a bear! Take me howe, I promise that I won's make noise, ¥
0T pAsR She house with other boys, oh plmaze don's mate ne

hlny == I've been here one whole day.

Deasruat Yathear, darling Mothes, Bow's my precious littlie

e er? I will come home 3L mise me. I will aven 3
iez Aunt Sertha hug and kiss me!
wiylettes® 391, 1086C 3,1 Top -

INSERT mode Command LINE mode
& nmeentBopus- T |

Briic Motnar

Nells Tazher! 1 Melic Moshar! MTells Tasher! -

Here I am ac Canp Grazada., TRings are very encercalining,
and they =ay we'll have sone fun when it Stope raiming,

-‘é!exe I am ac Canp Gramada: TRings are very encertalning,
mnd they ¥ w2'11 have some fun when it STope raiming,

All the counselors hate the waiters, and the lake 2as
alliigetors, You remenber leomard Jkinoez? Ne gas i
Ftonaline polsoning last night sftsr dimner. ,4

All the counselors hate the waicers, and the lake has
mliigetors, You remenber lecrmard dkinoez? Ne goc
conaine polaoning last night sftss dimner.

Siow 1 don'n WADt TNi® GO 0Gsre yOU, DUT By bunk mate bas
:ml.:zq. You rwzanber Jeffrey Herdy? Thals about to i
forganize s searching party

plow 1 don't want THis GO scsre you, Dbur my bunk mate bas
laria, You sszamber Jeffrey Hecdy? Thals about to
lorganize & searching par

Tekw e bome, ch ¥others, Father, tads oe Bose! I hate

fDan'c leave me out in the forest where I might get eatv
Y A4 bear! Tak= = howe, I promise that I wox rake noiae, F

'o: ne houen with other boys, oh plme 'S mAate e

buy == I'ye been here one whole day.

Tekw D bome, ch Mothers, Father, tads oe Bose! I hate Goanada.
TDan't leave me out in the forest whese I might get ecatven

Y A4 bear! Take m= howe, I promise that I won'ts make noise,
oF pese houen wizh other boy: oh pim
cetay »~ I've been here one whole

Deastuat Tathear, darling Mothes, Box's my preciocus Jittle
brerther? I will come home 3£ e xmise se. I will aven

ot Yathar, darling Mother, Bowx's my precicus litsliwe
her? I will come home 32 you mise pe. I will aven
ieT Aunt Sertha hug and kiss me! 116
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Vi
Moving around in a file

Use in COMMAND mode

h moves the cursor one character to the left Try typing a
j moves the cursor down one line number in front of
k moves the cursor up one line these commands
. and notice what
I moves the cursor one character to the right happens
Ad scrolls down 10 lines
Au scrolls up 10 lines
~f page forward one page
Ab page back one page

With vim (not vi) you can use arrow and
page keys instead of these letter commands
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Moving arovulnd in a file

Use in COMMAND mode

w moves the cursor one "word" forward
b moves the cursor one "word" back

Try typing a number in front
of these commands and
notice what happens

0 (zero) moves the cursor to the beginning of the line
$ moves the cursor to the end of the line

G moves the cursor to the last line in the file
1G moves the cursor to the first line in the file
105G moves the cursor to line 105
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Vi
Saving and Quitting

Use in command LINE mode

:w writes any changes to the file you are editing (like Save)

:q quits vi if you have saved your changes
:q! quits vi even if you haven’t saved changes

:w(q writes and quits
:wq! writes and quits vi even if you haven’t saved changes
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Reading in andVVIVriting out files

Use in command LINE mode

:w filename saves your file to a new name (like Save As)
:w! filename saves your file to a new name overwriting any previous data

:r filename reads in the contents of filename starting from the cursor position
:e filename replaces the current content with the content from filename

:%s /stringl1 /string2/g replaces all stringl with string2 in the file
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Vi
Entering INSERT mode

From COMMAND mode.

I Ready to insert characters immediately before the current cursor position
I Ready to insert characters at the start of the current line

a Ready to append characters immediately after the current cursor position
A Ready to append characters at the end of the current line

o Ready to input characters in a new line that opens up below the cursor
O Ready to input characters in a new line that opens up above the cursor
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Vi
Cut, Copy, Pasting Commands

Use in COMMAND mode

X Deletes the current character
r Replace the current character with the character you type next

dw Deletes the current word
dd Deletes the current line

D Deletes to the end of the line
yy Copies a line to the clipboard buffer

p Pastes whatever is in the clipboard buffer below the current cursor
P Pastes whatever is in the clipboard buffer above the current cursor

122



CIS 90 - Lesson 11 b, “ l I IW

Vi
Miscellaneous Useful Commands

Use in COMMAND mode.

Ag Tells you the filename you are editing and what line your cursor is on

u Undoes the last command you executed
Ar Undo the undo (redo)

. Repeats the last command you executed
/string Searches for the string of characters in the file
n Finds the next occurrence of the current search string looking down the file

N Finds the next occurrence of the current search string looking up the file

~ Changes the case of the current character
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Use vi to edit your edits/text.err file

This 1s line numberl. This is line number 1.
This is line number 1. This is line number 2.
Thi sis line line number 2. This is line number 3.
his is line number3.line number3. This is line number 4.
This is This is line #4. This is line number 5.
this number5 is line This is line number 6.
Here 1s line number 6. This is line number 7.
This 1is lamw number 7. This is line number 8.
Thi is line nunber?9. This is line number 9.
This is line This is line number 10.

numberl0.

Copy your corrected file into the chat window when finished

124



CIS 90 - Lesson 11 b " lw

http://vim.wikia.com/wiki/Main_Page

B 1 Google [ v i)

- .._—_L_f-____.ﬁ‘___ T—%_-H v X .
| *3 Google & Rich's C... O! (@ unrea... (@ Connect... « | [ CI590 La.. [ CIS90 La... B virefere.. ,/ { Vim Tips... \g\
/Main_Page P By &~

4 C N % hitp//vimwikia.com/\

< ° B e—— P —
wikia BN cst an account [
TECHNOLOGY v i 5

& Edt this page i i Article | Discussion I\

m

happy townss

Don't let the name fool you y TONIGHT 10|9C ch

[,3%3(,:h this wiki ,&] Welcome to the Vim Tips wiki

This wiki is about the editor Vim & We aim to exchange tips and tricks

Home
= with other Vim users. Please help by improving or adding comments to
Community portal any tip
To do ) : :
If you are new to Vim, we have plenty of tips that will help you get
Top content ) started.
Fokilng Category > We are currently editing over 1,592 articles.
i e k| || = About this wiki
& Create a new article = New lipS
Upload a new image = Policies and how to edit
Recentchanges Random page = Discussions and asking questions
Help Special pages = Create a new tip
il Information
1 ,592 articles on this wiki Featured tip for April view archive = Vim fiocumen_tatlon Lu.nks to gutdes.. books,
& Folding : > = tutorials, and information on other sites
5 hours ago by JohnBeckett We all know what a tab page is — each tab holds a different file. = Vim scripts Recent changes and
&’ Right click in Windows Actually, Vim te_lb.s_ are not like.thatA Instead, tab pages in Vim c_n‘fer dgscriptions of featured _script_s _
Explorer to open gvim in m_uch more ﬂex@lltyv and provide many features that are unavailable = Vim news News from this wiki and vim.org
explorer mode with standard editors. = How to report spam
A hours ano by lohnBeckett — i e Cpmr e — — lommadad tina and thaic midlacs b

<4 | Ill - - ‘ 3

Tips and tricks for VIM users 15
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The Mug of vi

@ The Mug of Vi - Mozilla Firefox = . - il 4 o =

P — - - __ —
File Edit View History Bookmarks Tools Help

@v c Q ( i;rhtrtpz,//nostarch.com/mug.htm R e Y’"“ p;

isable~ ookies™ | - [--] Forms+ 5| Images~ & Information~ ! Miscellaneous™ ..~ Qutline~ ;, esize” ‘f’ ools~ ; iew Sourcer -/ Options™ © ©
(© Disabler £ Cooki cssr 1R = ] @ Inf Miscell Outl LR Tools™ 12| View S 0 X © ©

| {0 The Mug of Vi

x

¢ VCabrillo College Home Page * | ¥ (0 unread) Yahoo! Mail, richsimms X ! Sams Publishing - Contact Us X B

@ NO STARCH PRESS

"the finest in geek entertainment”™ Home | Catalog | Where to buy | About | Jobs | Media | Blog | Cart _

The Mug of Vi

12 ouNCl @ agmouem wamaretn _ o W~ S T T
heavy-d e b Yww Fpery Soskmebs loos Help

- C A | § e iromanncominey_tag b -

|
$12.95 ; W Swsdder § Cochur 1 C¥  forrme # ivger ) ferrutions | Maseleresours . Outharr | | Sessee 0 Yoot | Veew Soures - Upsere” X 09
G Cabutb Suboge Moans Sape WP K rerat Vabund Nl oo binrern € Py Moy Lt = Swin Pubbibeny - Contat a
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/bin/mail and vi

/home/cis90/simben $ mail milhom90

Subject: Good Bones

Hey Homer,

I really appreciate thatbone you sent me last week.
Let me knwo if you want to go mark some fench posts
this weekend.

Later,

Ben

You are composing a message and you spot some typos ...
CRUD ... what can you do?

127



CIS 90 - Lesson 11

/bin/mail and vi

/home/ci1s90/simben $ mail milhom90
Subject: Good Bones

Hey Homer,
I really appreciate thatbone you sent me last week.

Let me knwo if you want to go mark some fench posts
this weekend.

Later,

Ben

~v

Well ... you could try the ~v command
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/bin/mail and vi

& simben%0@osiab= I e =0

I really appreciate that bone you sent me last week.
Let me know if you want to go mark some fencl posts
|this weekend.

Later,

Benji

~

5 E =
I S M (S MO TR M S M (At MO R R )

m

l

"/tmp/ReJZQRnV" 6L, 143C written

The message is loaded into vi where changes or additions can
be made. :wq is used to save and quit vi
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/bin/mail and vi

/home/cis90/simben $ mail milhom90

Subject: Good Bones

Hey Homer,

I really appreciate thatbone you sent me last week.
Let me knwo if you want to go mark some fench posts
this weekend.

Later,

Ben

~v

(continue)

EOT

/home/cis90/simben $

The earlier text with typos is still showing, however the
corrected version is what is actually sent.
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/bin/mail and vi

/home/cis90/milhom $ mail
Heirloom Mail version 12.4 7/29/08. Type ? for help.

"/var/spool/mail/milhom90": 157 messages 5 new 155 unread
>N157 Benji Simms Mon Nov 10 14:05 25/952 "Good Bones"
& 157

Message 157:

From simben90W@oslab.cis.cabrillo.edu Mon Nov 10 14:05:20 2014
Return-Path: <simben90@oslab.cis.cabrillo.edu>

From: Benji Simms <simben90@oslab.cis.cabrillo.edu>

Date: Mon, 10 Nov 2014 14:05:20 -0800

To: milhom90@oslab.cis.cabrillo.edu

Subject: Good Bones

User-Agent: Heirloom mailx 12.4 7/29/08

Content-Type: text/plain; charset=us-ascii

Status: R

Hey Homer,

I really appreciate that bone you sent me last week.
Let me know if you want to go mark some fence posts
this weekend.

Later,

Benji The message Homer reads has all the
typos fixed.

&
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Fix an email message before sending

/home/cis90/simben/edits $ mail rsimms
Subject: test of vi
sdkfjas;dflkjas; 1lkdf]

~7 In vi:

(continue) * Use i to enter insert mode
+ make changes

ﬁOT * save with <Esc>:wq

/home/cis90/simben/edits $
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spell command

/home/cis90/roddyduk/edits $ cat text
Welcome to the CIS 90 class !!

/home/cis90/roddyduk/edits $ spell text
CIS

spell command flags CIS as misspelled word.

How can we add CIS to the dictionary?
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spell command

/home/cis90/roddyduk/edits $ cat text
Welcome to the CIS 90 class !! How can we add CIS

/home/cis90/roddyduk/edits $ spell text to the dictionary?
CIS

/home/cis90/roddyduk/edits $ man spell Hmmm. No man page
No manual entry for spell for spell ??2?222222222?

/home/cis90/roddyduk/edits $ type spell

spell is hashed (/usr/bin/spell)
/home/cis90/roddyduk/edits $ file /usr/bin/spell
/usr/bin/spell: Bourne shell script text executable
/home/cis90/roddyduk/edits $ cat /usr/bin/spell
#!/bin/sh

# aspell list mimicks the standard unix spell program, roughly.

OK, the actual

cat "$@" | aspell list --mode=none | sort -u .
command is aspell

/home/cis90/roddyduk/edits $ 135
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spell command

ASPELL (1) Aspell Abbreviated User’s Manual ASPELL (1)
NAME

aspell - interactive spell checker
SYNOPSIS

aspell [options] <command>

DESCRIPTION

aspell 1is a utility that can function as an ispell -a replacement,
as an independent spell checker, as a test wutility to test out
Aspell features, and as a utility for managing dictionaries.

COMMANDS
<command> 1is one of:

-?,help
display the help message

-c,check file
to spell-check a file

There must be a way to add CIS .... but ... lets try google
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spell command

x;:uﬂ\

SABALOES « SO0 « YEN - NELOG

Creating your own personal aspell dictionary

Br SAMAT JAN

Noveseen 2 2008 . 4 25w

Somesting hart s bohonsd e forever (5 Dot appdcanons hat wmo Ga aped for spell chedang kept
makng my ame as a messpeling I'm locking it rou, KMal) Most rort-ond appicatons don' provido
2 wiry For you to add your own custom words

Acpaimty, T9AL0g YOUr AT DRSO A0 5 DA Sa5Y mil 23pas

¥ youy Banguagn = EnGheh creade & 15 10 yOur homs drectiy Calad * azped &0 pws

T T

Th TR Bow 16 A 1eQuared header Fwary GRGHUSNE Ia 16 & Word you waed 1o and 10 your gkcsonary |

How to add words
to your dictionary

cant bebeve Tve bt this 5t for 5o long Because 11's 2 noe tead e, syncing thes He hebwoen machines 1o
Lk your

wew If your language is English, create a file in yvour home directory

Gies| called ".aspell.en.pws™:

To stiy o |
updaes on|

LTy oty

personal w3-1.1 en 0

Samat

quasirhombicosidodecahedron

Googling "linux aspell personal dictionary" yields this page

Bingo! Thank you Samat Jain
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spell command

/home/cis90/roddyduk/edits $ ed

/home/cis90/roddyduk $ echo "personal ws-1.1 en 0" > .aspell.en.pws
/home/cis90/roddyduk $ echo "CIS" >> .aspell.en.pws
/home/cis90/roddyduk $ cd edits/

/home/cis90/roddyduk/edits $ spell text

This is how you would add your own custom
dictionary to be used with spell checks
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/home/cis90/simben $ cat edits/spellk
Spell Check

Eye halve a spelling chequer

It came with my pea sea

It plainly marques four my revue
Miss steaks eye kin knot sea.
Eye strike a key and type a word
And weight four it two say
Weather eye am wrong oar write
It shows me strait a weigh.

As soon as a mist ache is maid
It nose bee fore two long

And eye can put the error rite
Its rare lea ever wrong.

Eye have run this poem threw it
I am shore your pleased two no
Its letter perfect awl the weigh
My chequer tolled me sew.

/home/cis90/simben $ spell edits/spellk

chequer

How would you add "chequer"
(the British spelling) to your
personal dictionary?

Copy the commands used into
the chat window when finished

139



— Ty e

s ST

nr.‘,."-
i‘,i-."'tl‘:;.l :‘"}.{ ‘;.ﬁ-'[ . ! Y [ . - ;
e N .' ": bt Y \ : :

.:.‘-"r'lé. :' |

\
AL
- . -
X » -
: i J ’
. N W oo ! N
o hha bt " )
; 2 ' » \l"‘“;z)'“'- ) <
| Y
. ol Y !
\ 120
A g
‘ 3 . .
™ 1 ey - by / ’
y LN \‘l" Y

pou a8 -
y : y. & |
5 y
Q, : < :
. o - -
if
: : '
. Ay S
Iy -
AN R ) 1) .



CIS 90 - Lesson 11 : ‘l lw

SRATER RSk
s 1t ,q \.- 1

W
ml\?v.m\ ww«.\\w T '} Pl
\:‘:, 1anb .\fnam (A
\ {._‘ aw h o
~ u.‘\ &

e ‘\SS’L. ,.éiﬁtj- 5 i
IR e Lab 9 will help

; you start building
your vi skills!

ro
Wm0 B s stk At an can s b E X 4R

Uk thon bowwm Sor sy Lion Srsaboy ormes damn S i, St bere i s des alaom oe o
e e L T e e e

o : Instructor: remember to mail students the tech file!

''''' Mown o dar e dwer 4 vrmenarnd fevs e @y vrvee. Chempe vy
o . e -

e e e . ~/cis90/1ab09/mail-tech-all

Flaw
A Ty L T ey Sr—

% e e chemed comrmen) e S spremen e B, beme w var ar

L S Sor owereoon] Rrewre ek o fn Sommrene. 3€ s yow weekd s & Or

" M‘h-ﬁi-wﬂfu“l‘“"rn.h.vw,
T g ey us E e wrpwhre o the op s
Congraniiborss v lovea el e —.-M >~ e

s S . at4pm
K. o o P oo ety e 8 e - at> /home/rsimms/cis90/1ab09/mail-tech-all
. at> <Ctrl-d>

[ — Y — v e E RAETE A S € e S e e— e e v
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New commands:
Vi Run vi editor

New Files and Directories:
na na
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RARR

Next Class

Assignment: Check Calendar Page on web
site to see what is due next week.

v@® @O@@

@é@@

Quiz questions for next class:

* How do you send a SIGKILL to one of your own
processes?

« What vi command is used to exit vi without saving any of
the changes you made?

« What vi commands are used for copy and paste?
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The mystery
of Ctrl-Z vs
Ctrl-F
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Signals
Special keystrokes

/home/cis90/roddyduk $ stty -a

speed 38400 baud; rows 26; columns 78; line = 0;

~“C; quit = "\; erase = "?; kill = ~U; eof = "D; eol = <undef>;

<undef>; swtch = <undef>; start = *Q; stop = *S; susp = "F; rprnt = "R;
~0; min = 1; time = 0;

intr
eol?2
werase = “W; lnext = *V; flush =

[rsimms@opus ~]$ stty -a

speed 38400 baud; rows 39; columns 84; line = 0;
= "~?; kill = ~U; eof = "D; eol = <undef>; eol2 = <undef>;

intr = ~C; quit = "\; erase = =
swtch <undef>; start = "Q; stop = 7S; susp = "Z; rprnt = "R; werase = "W;
lnext ~V; flush = *0; min = 1; time = 0;

Why does the keystroke to send a Suspend (SIGTSTP or
20) signal differ between roddyduk (~F or Ctrl-F) and

rsimms (~Z or Ctrl-Z2)?
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Job Control
A feature of the bash shell

m “ Ctrl-Z or Ctrl-F (sends SIGTSTP 20 signal)
« Stops (suspends) a foreground process

N - Ill._
e

(retmmsGopus ~]s sieep Ctrl-Z is tapped which
[11+ Stopped sleep 5 stops the S/eep
command

[rsimms@opus ~]$ ps -1 -u rsimms

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD

5 S 201 5368 5365 0 75 0 - 2460 - ? 00:00:00 sshd
_PID 7728 0 S 201 5369 5368 0 76 0 - 1165 wait pts/0 00:00:00 Dbash
IS Stopped 5 S 201 6203 6200 0 75 0 - 2491 - ? 00:00:00 sshd

0 S 201 6204 6203 0 75 0 - 1165 - pts/6 00:00:00 bash

0T 201 7728 6204 0 75 0 - 926 finish pts/6 00:00:00 sleep

0 R 201 7730 5369 0 78 0 - 1062 - pts/0 00:00:00 ps

[

rsimms@opus ~1$
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Job Control
A feature of the bash shell

bg command
Resumes a suspended job in the background

[rsimms@opus ~]$ sleep 5

]+ Stopped sleep 5 bg resumes the sleep command

[1

[rsimms@opus ~]$ bg
[1]+ sleep 5 &
[rsimms@opus ~]$

[rsimms@opus ~]$ ps -1 -u rsimms

F S UIlD PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD

5S 201 5368 5365 0 75 0 - 2460 - ? 00:00:00 sshd
'I_DID 7728 0S 201 5369 5368 0 76 0 - 1165 wait pts/0 00:00:00 bash
IS gone 5 S 201 6203 6200 O 75 0 - 2491 - ? 00:00:00 sshd

0S 201 6204 6203 0 75 O - 1165 - pts/6 00:00:00 bash

0 R 201 7742 5369 0 78 0 - 1061 - pts/0 00:00:00 ps

[rsimmsQopus ~]$
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Signals
Jim's app script

= =gy ~uf o= aem e . c -t

e —
@ rsimms@opus:/home/cis90/depot
#!/bin/sh A

app — script to
Usage: run app

Send signals to

Notes:
stty —-echo stop

demostrate use of signals
with no options or parameters

it with keystrokes or kill command

the display of characters typed

stty echo makes typed characters visible again
stty susp "Z sets suspend keystroke to Ctlr-Z (to stop forground processes)
stty susp @ sets suspend character to @ (to stop foreground processes)

T A A e e A e e A A A

) 2 #Ignore SIGINT
trzp 'echo -n quit it!' 3 #Handle SIGQUIT

‘stty echo susp “Z;echo ee; echo cleanup;exit’
clear
banner testing
stty —echo susp @
sleep 1
=cho one
sleep 1
=cho "two
sleep 1
=cho —-n thr

15 #Handle SIGTERM

L This is why Ctrl-F (suspend) stopped
working and we had to use Ctrl-Z

m

o sleep 1

- 13,1 A1l ~ 150
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Tangent on
bg and
SIGCONT



What is
signal
18?7

Running
process
gets a

signal
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Signals

SIGSTKFLT 16 Stack fault

SIGCHLD 17 Child process has stopped or exited, changed (POSIX)
SIGCONT 18 Continue executing, if stopped (POSIX)

SIGSTOP 19 Stop executing(can't be caught or ignored) (POSIX)
SIGTSTP 20 Terminal stop signal (POSIX) Ctri-Z or Ctri-F
SIGTTIN 21 Background process trying to read, from TTY (POSIX)
SIGTTOU 22 Background process trying to write, to TTY (POSIX)
SIGURG 23 Urgent condition on socket (4.2 BSD)

SIGXCPU 24 CPU limit exceeded (4.2 BSD)

SIGXFSZ 25 File size limit exceeded (4.2 BSD)

SIGVTALRM 26 Virtual alarm clock (4.2 BSD)

SIGPROF 27 Profiling alarm clock (4.2 BSD)

SIGWINCH 28 Window size change (4.3 BSD, Sun)

SIGIO 29 1I/0 now possible (4.2 BSD)

SIGPWR 30 Power failure restart (System V)

Signal 18 continues a stopped process ... isn’t that what bg does?
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The bg command is used to resume a stopped process

/home/cis90/roddyduk $ sleep 60

Ctrl-F (or Ctrl-Z) typed here

[1]+ Stopped sleep 60
/home/cis90/roddyduk $ bg

[1]+ sleep 60 &

/home/cis90/roddyduk $ jobs

[1]+ Running sleep 60 &
/home/cis90/roddyduk $ jobs

[1]+ Running sleep 60 &
/home/cis90/roddyduk $ jobs

[1]+ Done sleep 60

/home/cis90/roddyduk $

bg resumed the stopped process which runs till it is finished
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Instead of using bg to resume a stopped process in the background, lets
try a SIGCONT (signal 18) instead

/home/cis90/roddyduk $ sleep 60
Ctrl-F (or Ctrl-Z) typed here

[1]1+ Stopped sleep 60

/home/cis90/roddyduk $ ps -l

F S UID PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD

0 S 1000 10705 10704 O 76 0 - 1165 wait pts/0 00:00:00 bash
0 T 1000 10743 10705 0 75 0 - 926 finish pts/0 00:00:00 sleep
0 R 1000 10744 10705 0 78 0 - 1051 - pts/0 00:00:00 ps

/home/cis90/roddyduk $ jobs

[1]1+ Stopped sleep 60
/home/cis90/roddyduk $ Kkill =18 10743
/home/cis90/roddyduk $ jobs

[1]+ Running sleep 60 &
/home/cis90/roddyduk $ ps -l
F S UIlD PID PPID C PRI NI ADDR SZ WCHAN TTY TIME CMD
0O s 1000 10705 10704 0O 75 0 - 1165 wait pts/0 00:00:00 bash
0 Ss 1000 10743 10705 0 85 0 - 926 322800 pts/0 00:00:00 sleep
O R 1000 10746 10705 0 77 0 - 1050 - pts/0 00:00:00 ps
/home/cis90/roddyduk $ jobs
[1]+ Running sleep 60 &
/home/cis90/roddyduk $ jobs
[1]+ Running sleep 60 &
/home/cis90/roddyduk $ jobs
[11+ Done sleep 60
Note sending a 18 signal or using the bg command will 155

resume a stopped process



