Class 3: Directories, File Info, Bit Operations
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Clasy 3: Directories, File Info; Bl Opy
Recall: i,

i
- R opend
& Sl
I7g Kevved ﬂ

Lot time, we looked at ways to- operode onthe
CONTENTS of afile:

opery read, write, lseek; close




But, there iy more to a file than
just contendy:

1) Properties
53, oWwhner, pesrmissior., type; ...

2 ) Location
o divectory tree

To learn about these:

We shall write o versionof Uy




Writing by (withy our 3-~step method)
1) What does lsy DO?
Ly listy the contenty of directories

AND disploys informadion aboul files:
Exaumples 1 :
div e showy infor
1ls EZ 1s -1
ls /tmp ls -1 /fetc
ls hello.c ls -1 hello.c

file




Other ly Optiony

1s -a shows "." flles

ls -a /

1s -1lu show y access time
ls -s showy sige inblocks

Note: Argumenty to- ly may be:

filenowmesy => show info-about filesy
dirvy => show directory confenty




= Brief Review of The File Systenv

== Tree

The disk iy organiged asy atree of
Aivectories, each of which

The conunandy cd, pwd, ly allow youw
to-explove v FILE - SYSTEM.




‘;!LjSﬂl-‘”rﬁﬁ*%? by shouwld be easy:

open directory EOD?
I——} read entry W -——-- +
-—-- display entry |
close A ——— i ————— +

Maybe it vy jusl like writing the
who- commana.

Is a divectory like a file?




E\S Q. What IS A Directory?
A speciald kind of file that confuing

o List of filey and ov other
Aivectories.
Note: Ev&f}’mc&mﬁw
Hents "7 and "
@ Q: CanvWe Use open,; read; close to-
Read This List?

A. Once, thereway noother way

Let’s Try:
cal /[ ; move /twmp; od -c/elc




Ans2 . Evenif yow could, yowdont’ want to,
pourticudorly since Uniy supporty oo
vauriety of different divectory formats.

For exaumple; other versiony of Univ and,
even disky fromother operoaling yystesny

‘ ZI! OK, How DO I Read a Directory

man -k direct
man -k direct | grep read

ANng  opendir(), readdir(), closedir().




Using these Dirvectory Functiony

s{oudd Jicent

#include <dirent.h> \

L

opendir (name)

Creales o connectior
Refuwrng o DIR ¥

readdir (DIR *)

Gety next recovd from

Aiv. Refurng ov

struckt divent *
closedir (DIR *) ])[QE

Closes the connectior j‘“‘"’l




Writing Ubsl.c

main {)
opendir
while { readdir )
print d name

closedir
return 0O

Let'sy compile and run the code:..




How Well Does ls1.c Work?
a;) No colvwmnyg
b) Not sorted.
soludion: wse qsort() on ooy
c) No -a option (listy all files)
solution simple string handling
d) No -l option




EKHW Do-WeAdd the - Option ?

Note: Theother infois NOt inthe divectory
Q: WhatDoes -U Disploy?

Q: Wheredowelearnabout reading
these properties?

A Seouwch the monual
Resudd: the stot() systemvcall




10

stat (name,ptr)

fetches info-

struct stot

How Doey '.&faf Work?

brocess




!J WW'D#W&GM‘FH}W stat ?

The struct confaing:

So-.. We Just:

1) Read o divent for the filenanne,
2 ) Use stak to- gel file info-fov that naune
3) Displawy the ifemy inthe struct

(code: stutl.c)




|72 “ How'd-We Do with statl.c?

filename? Peifect!
fidesize? Perfect]

mod times  Usectimel) to-corvert

numbers. We need.
to- map numbery to
NeINes:

tvpe? 77 ) 7
;’;Wﬂﬂ 77 inthe




i3

Where Are Type and Permissions Stored?

A stmode iy o 16-0if valuwe: Fields ave encoded

in sectiony of thiy value:
L { bl LE wlx e ¢ [viwl oy
tybe siids sgids,  wser group othery
_ sticksy
Fowur bity
patterns: on or off, 50 a
single 1 or 0 will
Each file do-
type has a

pailtern.




Programming for File Typesy and File
Permissions -~ Subfield Coding

617-222-3333 phone

011-22-4567 sociald secuw ity #
102.102.34.34 IP nuumber

* A compuder slovey integery ay av stving

of bity:

215 =

?

p—
p—

0011010111

Q000011010

* Ay with telephone rawumbery, peoble define
the sige and coding ineach regior




Programming for File Typesy and File
Permissions -~ Magking to- Read Fields

Q: How do I examine a bit or subfield?
A: Use "bitwise AND: & to- MASK the rest

Exs 101101001 valiie
&0 0 0 1 1 1 00 0O mosks
Q00101000 vesult

* The & operalor compawey values bit by Uik
Ity result containg 1'y only where both num-
bery howve o 1.

* 1'y inthe mosk allow avvalue to * show through




Testing Permission Bify with Masks:

, | wser Groud  others
Pictwre! wmode [1 0 1|1 0 1[0 0 1
& mouk [0 0 00 0 0 1 0 0] =004
Ctﬁi&f if ( st mode & 004 )
printf({"readable by others™)
if ( st mode & 002 )
printf{™writable by others"™) ;
Testing File Type with Masks
.{, ivbes wser  Groub  othery
Gmoske T3 7 7000000000000
octod vadue 1 7 0 9, #, .

* Masksy are in <yysfstal h>




{14 ] How Do We Corwert UID to- Name?

We check the maunual and learn of

fete/passwd,
and, ypoat passwd

The getpwuid() functionbrovides
accessy Tor user informalion.

The function retuwrng apointer to-av
struct that confoing information
aboul the wuger, just oy struct stod
conduing informoadionfor a-file

{15] How Do We Corwert GID to- Name?

Works very nuich like getpwuidd ),
Jjust o different fle and function




[16] statZ.c Now Hasy Covrect Format

tybe, permissions, links, owner, group,
siges, mod time, nouned

(17 } Writing 152.c

Combine U3l .c to gel naumesy with stol2.c
to get info:




