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UNIX

Tt Eival Aettovpyiko 20otnua;
['ott UNIX;

Hapairoyég Unix:
Linux, AIX, Solaris, Ultrix, Irix, Tru64,
FreeBSD
Sheli or GUI Shell or GUI X0pOKTNPIOTIKA: .
Application T Application I IToAAol yproteg Tavtdypova (multi-user)
Programs Utilities Programs Utilities TTodé ¢ epya Gis ¢ TOVT (r)x povol (multi-
System call library System call library taSklng)

Operating System

Operating Sysfem
Kermel

Keamel

Single processor
workstation with
128MB RAM,
16GB Hard Disk

Dual processor
server with
512MB RAM,
100GE RAID array

System A System B
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Eic000¢ Xt0 2X0oTNnua
Text-based (TTY) terminals:

User account:

e Username
e Password

e To UNIX eival case-sensitive dniodn 1o username Petros eivol 010popeTikd amd
Petros 1 PETROS

e Allayn tov password pe tnv evioin passwd

Remote Login ko Logout

e login <hostname>, ssh <hostname>
e 1.y. ssh cs4058.in.cs.ucy.ac.cy
e logout exit n CTRL-D
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To k€Avpoc (shell)
 Kéhvgog (shell)

e AwPalet T1c eVvTOAEC TOV YpNOTY,
e Tic epunvevel Kot
e ZeKvd ta mpoypdupato mov Oa T EKTEAEGOVV

e Hopadetypato keAVQ®V: sh, csh, bash, tcsh

e X Server: UNIX “windows” (tp€yel by default
TAEOV)

e ZeKvd e xinit

e Avoiyeic “mapdBupa’” pe xterm&

&1~ Department of Computer Sclence - Tufjua MAnpogopikijg
X | University of Cyprus - Navemomuio Kinrpou

[Tétpog TTavayn el 5




Opyavoon Apyelwv oto UNIX

AévTpo
e Koatdrioyog piCa (root directory): “/”
e KoatdAioyot (directories) kot vrokatdaioyot (sub-directories)

Baowkég evroiég:
pwd, Is, cd, mkdir, rm, cp, mv, cat, more

Aoxipaote T1c OAeC extoc rm * L m.y.: Is -1
Ewdkol cvppoiropot

Tpéyov xatdloyog (current dir)

Katdloyog mov mepiéyel tov tpéyov (parent dir)
~ Koatdroyoc tov ypriiot (user’s dir)
mw.y..cd../..,cd~/

I vo 0eite TIC EMAOYEC HLOG EVTOANG:
man <command>

M

google search: man <command>
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ATKO1OUOTO OPYELOV

AMAETE TO OTKOIMUOTO TOV KATAAOY®V Ko
apyeiov: chmod

AKOLONOTO:

r (avayvoon), w (eyypaon), X (eKtéleon)

u (ypnog), g (oudoa), o (vToOAOLTOL), a (OAOL)
I1.X. XPNOTAG peyeBog ovoua

>1s _ﬁu«u oTo npspopnvux
<::ﬁN—r——r—— CS r 16

-rw-r--r-- 1 userl cs 68020 Aug 13:45 x.txt

>chmod g+w X.cC

>Is —1 x.c

-rw-rw-r-- 1 userl cs 13710 Apr 16:54 Xx.c
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helloworld.c (~) - vIiM

Enecepyoocia Kewwevou

minal Tabs Help

e i Y va dncovue 16000

e ESC vyio va dwcovpue eVvioAEg
e h petakivnomn aplotepd

e | petaxivnon oe&ld

® j petaxivnomn Kdto

e Kk puetakivnon névo

® W save

"helloWorld.c" [New File] 0,0-1 ALL

e :q exit

File Edit Cptions Buffers Tools Help

|DBEXJH<¥ WinBRSxE

http://www.eandem.co.uk/mrw/vim/
usr_doc/doc_adc.pdf

Emacs €yet pevovo
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MetayAmttion Ipoypdupotog

>occ hello.c —o hello.out

petrosp@cs4030:~/EPL370/FALL2009>gcc —00 progl.c -0 a.out
petrosp@cs4030:~/EPL370/FALL2009>time ./a.out

X = 2255329744

6.289u 0.000s 0:06.28 100.0% 0+0k 0+01o0 Opf+Ow
petrosp@cs4030:~/EPL370/FALL2009>gcc -03 progl.c -0 a.out
petrosp@cs4030:~/EPL370/FALL2009>time ./a.out

X = 2255329744

2.594u 0.000s 0:02.59 100.0% 0+0k 0+01o0 Opf+Ow

https://ecc.gnu.org/onlinedocs/gcc/Optimize-Options.html

Getting the Assembly of your code.
gcc =S hello.c

less main2.s

as main2.s -0 a.o

gcc a.o -0 a.out
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Online Tools for gcc assembly generation

x/ W Unix history-simple - Hi= X Y =% Compiler Explorer

&« C {} | & Secure

C++source # m "

#1 C #1 with PowerPC gce 4.8 % a =

AlAlA|B e | & PowerPC gce 4.8 -

1 [ #include <stdio.h>

! Type you de here, or load an example

int main(void) {
int ij; .string "%d"
pa

scanf("%d",&1); 3| .LC1:

printf("Hello World %d™,i);

.string "Hello World %d"
} 5 main:

stwu 1,-48(1)
mflr 8

stw 8,52(1)

stw 31,44(1)

mr 31,1

addi 9,31,28
lis 18, .LCegha
la 3,.LCOE1(18)
mr 4,9

crxor 6,6,6

bl scanf

lwz 9,28(31)
lis 18, .LC1gha
la 3,.LC1@1(18)
mr 4,9

crxor 6,6,6

bl printf

1i 9,8

mr 3,9

addi 11,31,48
lwz ©,4(11)
mtlr @

Iwz 31,-4(11)
mr 1,11

blr

| A | powerpe-linux-gnu-g++-4.8 (Ubuntu 4.8 5-4ubuntu2)
485

- cached

https://godbolt.orqg/
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#1 'f'xllh X j X
¥86-64 gce 6.3 hd
11010 | 1ex U=l 2 A | A
.LCe:
.string "&d"
-kCI:
.string "Hello World %d"
main
push rbp
mov rbp, rsp
sub rsp; 16
lea rax, [rbp-4]
mow rax
mov edi, OFFSET FLAT:.Lce
mov eax, @
call scanf
mov eax, DWORD PTR [rbp-4]
mov esi, eax
mov edi, OFFSET FLAT:.LC1
mov eax, @
call printf
mov eax, @
leave
ret

| A |g++ (GCC-Explor

er-Build) 6.3.0 - cachea

O = | #1 with x86-64 gecc 63 x 0
¥86-64 gcc 6.3 b
) 11010 » AA O
.LCB:
.string "&d"
LC1:
.string "Hello World %d"
main
push rbp
mov rbp, rsp
sub rsp; 16
lea rax, [rbp-4]
mov rax
mov OFFSET FLAT:.LCe
mov eax, @
call scanf
mov eax, DWORD PTR [rbp-4]
mov esi, eax
mov edi, OFFSET FLAT:.LC1
mov eax, @
call printf
mov eax, @
leave
ret

| A |g++ (GCC-Explorer-Build) 6.3.0 - cachea
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Makefile

Bacikii Aopn https://www.gnu.org/software/make/manual/

target: dependencies
[tab] system command

Hopaostypo.:
all:

g++ main.cpp hello.cpp factorial.cpp -0 hello
Ko ng Dependencies:

all: hello

hello: main.o factorial.o hello.o
g++ main.o factorial.o hello.o -0 hello

main.o: main.cpp

g++ -c main.cpp Sample Makefile

projectl

projectl: data. o main. o 1o.0
cc data. o main. o io. 0 -0 projectl]
data. o: data.c data.h
cc -c data. o
ain.o: data. h 1o0.h main. c
CCo-C maln. c
io.0: 1o0.h 1o ¢
cc -c do. o

factorial.o: factorial.cpp
g++ -c factorial.cpp

hello.o: hello.cpp
g+t+ -c hello.cpp

clean:

rm -rf *o hello
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Maketile (2)
Meropintéc ko Xyomo

# 1 am a comment, and 1 want to say that the variable CC will be

# the compiler to use.

CC:g++

# Hey!, I am comment number 2. I want to say that CFLAGS will be the
# options 1*1l1 pass to the compiler.

CFLAGS=-c -Wwall

all: hello

hello: main.o factorial.o hello.o
$(CC) main.o factorial.o hello.o -o hello

main.o: mailn.cpp

$(CC) $(CFLAGS) main.cpp When Debugging TURN OFF

factorial .o: factorial.cpp Optimizations with -O0

$(CC) $(CFLAGS) factorial.cpp

hello.o: hello.cpp
$(CC) $(CFLAGS) hello.cpp

clean:
rm -rf *o hello
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Shell Scripts

[wati scripting?
e O&lhovue va tpéEovue TV 1010 diepyacia pe Tig 101ec pvbuicels aArd pe
TOALEC OLOUPOPETIKEC EIGOO0VE

e O&lovue va tpéEovue TNV 1010 Olepyacio pe pio €i6000 aAAE TOAAEC
OLaLPOPETIKEG pubuicelc

e O&lovue...

AV KAVELS TO 1010 TPAYUO TOALEC POPEC TOTE YPOWE
£va script vo To KAVEL Yo GEVQL
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Shell Scripts (2)

#1 /bin/csh

set APP = hello
set OUTPUT = hello.output

echo ""Running the program and redirecting output"

@ hello.outpD
$APP > SOUTPUT

echo "The End"
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Shell Scripts (3)

#1 /bin/csh

#
# Variables
#
set PROG = simulator
set CONFIG = "—-memory 512"
set OUTDIR = ~/ {
simulator -memory 512 g3.sgl >& ~/results/g3.out
set APPS simulator -memory 512 g6.sql >& ~/results/qg6.out
simulator -memory 512 gl12.sgl >& ~/results/qgl2.out
@1 =1

while ($1 <= $#APPS)

$PROG $CONFIG $APPS[$i1]-sgl >& $OUTDIR/SAPPS[$1].out
@ 1++
end
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Shell Scripts (4)

#1/bin/tcsh

#

# Variables

#

set SIM = "~/mysims/sim-alpha/sim-alpha'

set CACHESIZES =
set CACHELATENCY
set BENCHMARKS =

(16 32 64 128 256)
= (2 2 3 4 6)
(ammp gcc equake twolf)

foreach bench ($BENCHMARKS)
foreach cache ($CACHESIZES)
@ §++;
$SIM -bench $bench -size $cache -latency $CACHELATENCY[$i]
end
set 1 = O;

https://www.gnu.org/software/bash/manual/bash.pdf
http://www.tldp.org/LDP/abs/abs-quide.pdf
http://Iwww.tldp.org/HOWTO/pdf/Bash-Proqg-Intro-HOWTO.pdf
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grep/egrep
EvTomionog EKQpaonc LECH GE UPYELO KUl EKTOUTMWON
TIC YPOUUNG TTOV EVTOTMIGTIKE.
-n Displays the line number
-v negate the regular expression

--help for more help.

grep —n “Hello World” *.txt
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sed — Stream EDitor

s///
sed s/root/haha/ < /etc/passwd

Replace the first instance of root in a line with haha
root is a regular expression.

sed s/root/haha/g < /etc/passwd
Replace every occurrence of root in every line

For multiple exression use —e:

sed —e s/root/haha/ -e s/petrosp/root/ <
/etc/passwd > /etc/hacked
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hexdump and objdump

Get the CPU

cat /proc/cpuinfo

cat /proc/meminfo
Isys/devices/system/cpu/cpu0/cache/index0/size
Iscpu

Ispci

Read Binary Files

hexdump -C hello.out | less (/Hel [enter])
Look into the text Segment of our program.
objdump -d -j .text hello.out

Read the elf file

readelf -a hello.out | less
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Regular Expression Quick Reference v1.00
Copyright Gordon McKinney 2002-2009, All Rights Reserved. www.night-ray.com

Literal Characters Repetition

\E Form feed {n, 7:} Match the previous item at least n times but no more than m times.
\n Newline (Use ‘\p in UliraEdit for platform independent line end) {n, } Match the previous item n or more times.
N Carriage retumn {n} Match exactly n occurrences of the previous item.
\& Tab ? Match zero or one occurrences of the previous item. Equivalent to {0,1}
\v Vertical tab + Match one or more occurrences of the previous item. Equivalent to {1}
\a Alarm (beep) * Match zero or more occurrences of the previous item. Equivalent to {0,}
\e Escape { } ? Mon-greedy match - will not include the next match's characters.
\ ook The ASCII character specified by the octal number xxx 77 Mon-greedy match.
\xmn The ASCII character specified by the hexadecimal number nn +7 Mon-greedy match.
\cX The control character “X. For example, \cl is equivalent to \t and \cJ is equivalent to \n *7P Mon-greedy match. E.g. *(.*?)\s*3 the grouped expression will not include frailing spaces.
[ 1 Any one character between the brackets. g Perform a global match. That is, find all matches rather than stopping after the first match.
[*...1 Any one character not between the brackets. i Do case-insensitive pattern matching.
Any character except newline. Equivalent to [*\n] m Treat string as multiple lines (* and § match internal n).
\w Any word character. Equivalent to [a-zA-Z0-9_] and [[:alnum:]1_] s Treat string as single line (* and $ ignore \n, but . matches \n).
\W Any non-word character. Equivalentto [*a-zA-Z0-2 ] and [*[:alnum:]_] x Extend your pattern's legibility with whitespace and comments.
\s Any whitespace character. Equivalentto [ \t\n\r\f\wv] and [ [:space:]]
W5 Any non-whitespace. Equivalentto [ \t\n\r\f\v]l and [*[:space:]1] MNotelwl=\3
\d Any digit. Equivalent to [0-91 and [[:digit:1] { ..)  Comment,". " is ignorad.
\D Any character other than a digit. Equivalentto [*0-2] and [ [:digit:]] ) Matches but doesn't return ".."
[\b] A literal backspace (special case) Matches if expression would match "..." next
:11 alnum alpha ascii blank cntrl graph Matches if expression wouldn't match ".." next
lower print punct space upper Change matching rules (see options) midway through an expression.
\ Turn off the special meaning of the following character. (...} gg’gE'q“r?‘Cg;‘;‘iﬁ;ﬁ‘r’zgL'iﬁ'{gf;:;ﬁp“f;;“gg‘z Uwf:t':]tm; f?gfﬁ;:s:sd with *, +, 2, |, and so on, and remember
\n ;Zﬁi?\:;:eu:?;gmmed EgihepitinaieslpRenisiSasedbviiandiRnl=aunbegin i gt | Alternation. Match either the subexpressions to the left or the subexpression to the right.
& Reuse the text matched by the search patiem as part of the replacement pattern. \n :qu:?:::[:pez:;ﬁ: u::]t;[:i;ec::st:;}?: ::;?e?}a;g':::mwel‘:fmu[) number n was first matched. Groups are
- Reuse the previous replacement pattern in the current replacement pattern. Must be the only character in
the replacement pattern. (ex and vi).
3 Reuse the previous repla;ement pattermn in the current replacement pattern. Must be the only character in _
the replacement pattern. (ed).
\u Convert first character of replacement patten to uppercase. = Match the beginning of the sfring, and, in muliiline searches, the beginning of a line.
\O Convert entire replacement pattern to uppercase. -} Match the end of the siring, and, in multiline searches, the end of a line.
A\ Convert first character of replacement pattemn to lowercase. Y hMoa\.:Zr:t:r.w?\;dt Egrzﬁ;’;;hﬁ;s;ﬂ;;h} the position between a W character and a W character. (Note,
WL Convert entire replacement pattern to lowercase. “\B Match a position that is not a word boundary.
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