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Classy 9: Shell Programming & the Evwivovunent

@ A Lwins shells rums brogromiy AND iy avprogramniing
languioge: Lost times we sow how ov shells rung ovproge
rouvy, Thistimes welook at shellsbrogramming:

Fealwring:
T s o Shell scripty: what + why
ik o shell variables: what + why
o exit value, what + why

o Erwirorunent: what + why

L ser
Genevol Rewmorky
v A complenstasks con Des solved Uy combining

severads sepowale brogy iy,
U The shell brovides oo lowguagetor contirols exs
eCtELovy A commuinications of brograsms.
1 Thesresadt Ly ar brogy aaiming ervirovunent




Goal: Understond shell scripty
Under stowds hew the shellsprocesses scr bty

Method: o. Write and study seme shells scripty
U Idewrtify theunderyivig ober aliovy
o Desigry datostyuctiires omnds Logic

@ Shell scripty: what and why

Svipll | # comment here

# ALY SOHLE COMLOAA Y

La

echertine cusrenit daiodTime ia
A.cfe

echer [ anvy

volruer cuv O

tor o i

$ shvscripts OF § chwnods +w scriptl <~ set executole it
$ scriptd <~ VLEAWY, Fuay B
¥ soriptl <~ oVer X cver




soripty can be move than o bodch of conunands

script2 | #lbindsh
s siplephomedoek seor cher

BOOK = HOME/phoviebook.dato.
echer Finds whak viaave ns bheveoeks
reod NAME
i grep SNAME $BOOK > /tmp/pLtmp
ther

eche-Entriesfor $NAME

cak [mp/pltwmp
edges

echer Nerentr les fov SNAME
o
v ST /P Utnp

A, Vo iodles

Or wser npul

¢ celbrels structiires ( 05 whda Colges.)
A VLN Ly COmMLO AL




qujt}mpwvwmmmwwbyby seiting
WWVWM{&&/

script3 | #/bindsh

# wew L cleck progeaavy

brintt 'Time i Bostons
TZ=EST5EDT ; expent TZ ; dokes

brivif "Time v Chicage "
TZ=CSTECDT ; date

brintt "Tine n LA "
TZ=PST8PDT ; date

notes:  oav export’ mowky o vou lolrlesos glolads
b these erwircnment voriadles arepassed”
Cor prograuvsy the shells calls
Ct These Dr ogv daviy CONV LLserer Wi cvnies
vow o es ay appropr lake
di. e SHOME, $PATH, JUSER, SMALL




Adding these Featwwes to- Our Shell

The story so-fouwr
Ivvour Last episcdes we saaw how torwr e ow shell that
wsed fork( D, execnp (), and wait) tor vy conimonds.

It wos pretty lames thenighe Thewser had to-type
o guimient evvow sebowateline [T would be nices
for thes shell tor baw se ou Lives inbor o guines Ly,

sghd o avshell that pawses

sshd .o i thefirst really decent versiovs. Theuser
cowtype g -l Oy fusr/Ovp  and the shellwills
UL that inter four ow guaventy ands v uvvthe come
o

what next?

We shall gradually enhowce this shells dur ing
the clasy and for hemewerk.




Review of fork(), exec(), wait() : focusy onwait

ALY )

e R D

s ENELA @g

O Liser Types ins o Commomnds
Un shelds splity the Line intor aw guimenty
. shelds vises forkd ) Torcreate ar new procesy
dr Irvthechildsprocess, the shells uses exec()
Tor v uins e Ve Droge oy ( saunvie by ocess,)
e: Powert process waity for child terfinisi
£ Chitd finishes by
L cally exit(vy) OR
i dies Dy receipt of signals (SIGINT, SIGALRM, ...)
G Pawent leawrvis HOW the child finisdhed.

exouwiples forkauigd .o shows how (g) works




Iﬂwwgmwmmfﬁ:rwm?f() i apointer to-an int |

@ eniti) sends o
valduetertheker -
nel. Thekernels
copies thak vadiies
tor o vou iadrle nv
the wadting
bowesrt

[ ]

¢ fthechidd iwkilled; the signals
vudnloer Ly cobied ter the vou io-
Dle irvtheparent.

(smash2. o puity this to werk,)




Control Flow inthe Shell : why and how

Wer shadds now Degins our works of endnowncing our shells
ﬁfmwmprogrmw nor e Py o Gailintings
Lo guimces

First, welook ot the o comumand,

why?  wsefulfor  f date] grep Fri
sudF Likes  thewy

echertimefor Dackup

fir

how?  ox shell vung conmmaond after " i
U shellrexamines exit]) vadie
i MG‘) = E}Ki‘
o~ ger o ey NOT OK
. Unix commondsy adheretertihiy corvention:
seemaowpogetfor grep, ddf du, sty ...

Efor hemeweric (shell hagwhileloops)




| Vawiabley inthe Shell:

exawple
F veow=1630
¥ vead name

§ echo §yvear+§ veor
§ echohello; $vanes how are your

¥ vi Friasec

why? ity arprgrasuming lavguages; silly

technicol defoils
assigrament. vow=vadue  (nospoces!)
wser pult:  reodsvou (ev readsvi v2 ...)
vederevices  $vaw
Lish ald-vawry:  seb

VO aanes:  A-Zosz0-9_  neoleading digit
VALLAEA A€ AALs ST g, VLo Vurner Loads vadiies




Adding Vowriables to- Owur Shell

Our shells needs tor havevor iadres. We need oo systen
for stov rug these vioaneavalueDair g dwidiwes needs ds
seb of fumctiovs tor

au stevevalues s vow iales

b retirieve the value stoved, i o vowr Lol e

cr List vowr iadres

the ot oct nuerdels iy

MLEAMLE fred.
Lok phevelbook: dat
HOME Juider /A2 15

TERM Vi1 02
The implementotioyy
Conidd, besow Linked, List, a-lhoghindes ootirees adwmuost

arwthing: The varlibe fille has o simples usefiids
Aok structuye ands metieds.




Inplementaiionof the Variable Table invowrlil.c

The set of sihells vaw Lom
Wes iy stoveds v oay nanesfred.
Aoy of stricty. Eachy TERM=VEL 00
st o e mesmlDer y

= d-poinier Torov dv g
ofthefov ny vow =vads

Vistevel chow ®vaw, chow *valy)  adds/updates fteny
Vileokup( chaw ®vow ) ety ienes Vo ialoles
Visert ) Listy tolletor stdait




Adding Vawriabley Requivey Changing the Logic

Before
e AEET COULOA LA

|

sOUE_ Dnlor o gs

fot

av. Thepativiromfork() dewvy iy called "executel )’
O g3 .o uses vour libue aunds supporty = awds set
e Actuadly replacing § vaw withevadue i for hemewer ko




We're Making Fine Progvess
@ Weknow hew the if stotement works, and we shalls

@ Wehawve o yysten for stor ing shells vow ialoles andswe
hawes added, awv assigrument stotesment onds " set’
comumandstorour shells NOTE: thesevow taldles ave alls
local torthe shell, they ave stored, invthe datow shace of

Sy Drocess.

\_

vou ladles: settivigs thal conbepassed tor other brogr o,




Globod Vaurtabley inthe Shell: the Ernwirorunent
Whyy?

Seme settings define o login sessions Things like
Lognanmes terminaldiypes timegovie; pathy editor,
Lawnguiniges affect mawwy brogramy. 1T would Des
niceter seb these var iod.es and, make Ohesy aaoils
ale e all brogr oy

The Enwirorunent Does Just That

The envirovument iy or List of nameevalueboiry
that iy cuiomaticodly passed frowy ovieprogronyto
anetier vicsexecl ).

Commands to- work with the enviroviment
£ Liaty curvenl seblivigs
VI = ViR A e v iaddles
expert vow  modkes vou bouwt of theerwirovument




Access to-the Evwiroment from C Progroung

A C progr oy mawy cadls geterv(chow ®vow ) torfetchy
thevaldue of enwvirovanent vayiolie “vow' . Seethe
VLLCEs AN AL D AL

What *is* the Ernwvirorument? How's it work?

The ervirovument Ly owy owv o of strings, fust Likes
awgvl]. Eackystring iy of theformy vow =voduie

The address of the owvay iy stoved inthe globals
vou Loles

EX VAV OF s |7—_|
- HOME= /L T2 15 |

T TERM=12.00 |
PV ) P m— |

erWirevy Ly ovchow ™%, I8 beintyter ar List of chaw ®'y
See sheowerw.o ands erwvchangec for demoy




How is this List of strings possed, to- other programs?

Arvg: Thekervel cobles thetollewhen iE berfor ms the
exes ywsten call. Thekernel looks for the voar ialie
colleds evwirovyand cobies what (& pointyto INTO
the datow spoce of the NEW PROGRAM.

exec( )

P
ﬁw%\ S,
A

LULLEREEL

vebloce
rebloace

mmp_}.r J—

ferk( ) cebley alls code;
At L erviecrwmenit
frovybarent tor create
child brocess

FLELL prﬁgrm

f

n&wmdéx
VLEd AL
TRy

exac( ) todes cut code and, Aot
of callivg bregranwy reploces
thewny With code and. dafa of new
brogrant bt COPIES old envivovy




Copying the Envivorunent acrosy exec()

Remenler: exec iy o Dvadivvtrassplont! It removes adds
the code owds Aot fromythe callingprogramu It
makes o exceptiovy thoughys awd copies theerwirovy
intorthebrocesy after thetroavsblownt ix dore

After exec()




Adding the Erwivornument to- Owr Yariable Talle

The shells cob les the erwviroviment var iaDlesy inter ity
List of vaw taloles whervthe shell stowty up. Beforethe
shell-execd Dy avview brogramvy, it coplesthe " globul
v Lales’ Docks intorthes ervirovument.

Our shells cowv dor that Uy wsing vawlibcfunctions. See
the codefor detnils.

We-alser add the export command tor o shells

sshA .o sty reports
feaiiive MDD Ty
CONUNOMAE NS DY Oy davy
v iodles =, seb




The Outline of smmsht.c

Lo Vow s 1 v ex\Vir oy




