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Classy 10: I/O Redivection and Pipes

@ Thiyweek; we confiruie with two themey
o Featuwrey of the shell
¥ runining progroums, brogranining
b Intevbrocessy communication (ipc)
“exec()-augv(], exit)~wail()
¥ the erwirorunent

@ We shall focuy ovv

I/ O rvedivection ~ afeature of the shell
Pives - afeatuwe of the shell, AND
another exounple of IPC
o Owr method will (Tl and again) be

(o) What doey i€ do? () How does i€ do- 67
(c) Let's do it owwselves!




A shell Application: wadch fov usery

The probleny:
Yo hawve oo List of Duddies. Your wont ovprogromy ter
ety youl whewy aany of yeur Duddies Logie ov Legout,
Solutiory:

Yerar coudds w ife-ar C progr aave o reads ubmp, Dul o
shells scr Dt canv e wher awnds other tools:

logic sheld code

geb st of users (prew) wher | sovt > prew

sleep . sleep 60

et Vst of users (curv) wher | sovt > cunry

combow e listy
L pren, ol Gy ~»> oul comny ~23 brev Cury
v Cda v, vot prev-> s cewin ~13 brewv Cury

v CLia v prew WV CLAY Dren

v,




The shell version of watch demorstrates |

o power of shell scripty

b flexibility of softwowre tooly

c. wse and value of if o redivection
and pipes




IT. Focusy onRedivection and Pivesy: Basic Facty

1. Every unixprogrosy gety
three opervfile descr ptovy ok
st tp.

Oustdivg  1stdout, 2:stdery

2. These are ofters aftoched
terthetty.

3. Mot Ui tooly serds oults
bul ter stdout awnd provides
NO WAY tor sewrids oulput tor o

&, If yorni wownt tor sewnds cuatbul tor ovfiles wse
cmds > Flename  and the shell.redirecty




In Foct: ﬂ'@ﬁjﬂ%wnﬂfwmo{ﬂ’@

Goal: Understond how o redivection
works AND lecurnhow to-write

progromy that wse i

Method: writeprogramy that do

sort < dado abtochy std i tor s Fles
who > wserlist  altoche stdout teraafiles
who | sort btk st et ter stdins




Essentiol Foct fov Rediv and Pipey

Every process hawy anvouwrvowy of openfiles.
A flle descriptor iy on indey info-that
arvouy.

FACT: when youw
openafile, yow

ALWAYS GET the
lowest cvailable




File degeriptory 0,1,2
attrched ter fderytty

0 for reading

1 for writing
2 for writing-

2. clesel0)

If the precesy cleses
file descripter 0,
that enbry ity
array of ife chan~

3. b~ open("filel,0)

If the provess chens

FIRST FREE entry
tnwthe array of ifer
chuaiiels

stdivwenderl o



Method, 2 - operv .. close .. dud .. lose

dud () areates a M(MME:) corrwectiovy Cor

fd = open("data’) Aosed 0)




Methods 3: wses dup2( origfd, destfd)

operv.. dup2 .. Aose




IV. Redivecting IfO for Another Progrouwn

A movetypicol example iy o shells commuomna, likes
wher > uiser List

; chi i p Pﬂfﬂ%w

]

crealtl " userlist )
execd "wine)

A

\ka'!.caSE Thewy the ko proge oy
B rmmi‘@ citput
Tens ter stdorats, e fdo 1.
oPEN
Vs whetofiled




redivect stdout of o child, then runaprogromw

1) A procesy execiitestie
Forkd D svsteny cadls
(note: other obervfiles

e nat showntor
increase clasr ify.)

2) The.child process ine
heritythe operv filey of
Eypoarent. Here; Dothy
sends stiout tertie.
thew cleses /1 .

3) Theparent new hag
the sele covwectiontor
fite- £
Thechild obens o dif
ferent files G.

4) Invthechilds -1 ts
now aftached to-the
fleG.

Ay wrlte Jsto 1 goteor
exec(y o prograny

sl attoched te-file G.

thuwsy iy explained: who > G




Questiony to-Wrap Up I/O Redivection

1) How to implement >>

les
whor > > wiser Lloge

ANVAVEYX

fov class discussion.

2) How to redirect standard, input for a prograny




Progranmuwing Pipey. coding who | sort

Why? Pipesyalicw oneto comline softworetooly
e Draclicads sheciod~Durbose brogy s,

| Whae

A pibes it o crvie~wony dati
chawwels insthe kernel-with
G Vg v\ dnds o TG
e




How? Thesvstenvcall pipel intaf2] ) creates apide
ands covmecty it to-two filedescr iptovy. af0] iy
the file descr ptov of theveading end, and,
adf 1] iathefile descriptor of thewr g end.

in this exzample:
afd] = 3, a[l] = 4

writei(a[l],"hil!",37);

—

before




pipedemo.c

Thisprograny
creales a-pipes
therys uses thak
bipetor send daton

ter fEaedf

It ta owv o exs
aanples Dul i
dhews how avpipes

WO K.

Tybicadly, a-pipes
iy useds o sends
At frem crne
brocess Lo

aLetiner




pipedemo?.c  uwsing fork() to share a-pipe

ﬁw CHiLD Fohild v ites
' ' intortihebipes
thepowent
COW s ¥ e
these Dytes.

Notes: (1) Multiblewritersy ave ok
(20 Multipleveader y cousetroulle

We Are-Almest o winer | sevt:
(1) need - torvedirect: O awnd- T

(2) vieed tor execthese brogr oty







Technical Detaily about Pibes
1) readd) ona-pipe blocksy until datov
appear

2) write{ ) onovpipe blocksy until space iy
available inthe pipe

3) When adl writery close the writing end,

read: retuwrng 0 (e eof)

4 ) When all readery hove closes the reading
end, thenwrite{) couisesy SIGPIPE




