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Clasy 3: Directories, File Info, Bit Opy
Recall:

lots of
debices

lots of files

Last time Wwe explored Wwho’ (list current users) and sau
- how to process the contents of files using
‘open, read, write, close, lseek
- the importance of buffering to make I/0 more efficient
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we explore 'ls’ ({list curvent files) and shall see:

1} How to read a directory
2) Properties of files (size, oWwner, permission, fype..}

3) How file properties are represented and
holl to process those representations

B utﬁrst -~ One last comment about buffering

What is the difference betiveen open/ fopen,
gete/read, pute/ Write, and close/fclose?

Answer: fopen, getc, ... are lthbrary functions
that provide buffering for open, read, write, close,

Somewhere in /usr/include are the details of a FILE *
/usr/include/x86_64-linux-gnu/ bits/ types/struct FILE h
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page003.html Files and Directories
Writing lsy (with our 3-step method)

1) What does Uy DO?

AND displayy information about files:.

Exounples
/.Lé;s{:sf ol

1s div 1s -1 showsy infor
1s /t M 1 1 /et

s ftmp y s -1 /etc

file
ls hello.c ls -1 hello.c

type
-rw-r--r-- 1 1ib213 extlib 8415 2010-02-08 10:23 hello.c

permiss otner group sfze modifme name

003
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Other [s options
1s -a shows "." filey
ls -a /
1s -1lu showy access time
1ls -s showy sige inblocky

Noate: argquments to Is may be:
none => show cuurent dirvectory
filenaumes => show info-about files
diry => show directory contenty

so0. We need to leaun:

How to read a list of files from a directory
How to get info about files
How to present info about files
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Brief Review of the File Systewv

Tree

The disk iy organiged ay avtree of
Aivectories, each of which

to-explove o FILE SYSTEM.
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So-.. writing ly should be easy:

open directory EOD?
I——> read entry ----- +
—-—-— display entry |
close <--—-—————————- +

Maybe it iy just like writing the
who- command.

Is o divectory like a file?
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page007.html Reading Directories

E\E Q. What IS A Directory?
A- A special kind of file that containg
a List of filey and or other
divectories:

Note: Everydirvectory confoingthe
.ﬂf ||. n i '|'|..'||

@ Q: CanWe Use open; read; close to
Read This List?

A yes. The open(2) system call can open a dir
But...

Al no. The read(2) system call refurns -1 (see man)
Let's Try: cat/; move/tmp;, od -c/efc

Code demo: open_a_dir.c
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Ans2 ;- fven if you could, you don't want to, because
different types of disks have different directory
Jormats.
For example, Linix can read CDROMS, VFAT
floppy disks, USB flash drives, each with a
different format of directory content. Tt is better
to rely on the kemel to know about formats.
‘ yii ! OK, How DO I Read a Dirvectory
man -k direct
man -k direct | grep read
ANS.  opendir(), readdir(), closedir().
page009.html 009

Using these Dirvectory Funcliony
struck dirent

#include <dirent.h> \

opendir (name)

Creatfes o covrunection:
Refuwrng o DIR ¥

readdir (DIR *)

Gety next recovd fromw

Air. Returng a

struct divent ®
closedir (DIR *)

Closes the connectioru
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Writing bsl.c

main ()
opendir
while { readdir )
print d name

closedir
return 0O

Let's compile and ruw the code:..

Note how permission bits (rwx) affect opendir/readdir
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How Well Does lsi.c Work?
a) No- columns
o) Not sorted.
soludion: wse gsovt() onarrowy
c) No -a- option (listy all files)
solution: simple string handling
write ls 1-nodots. to see how easy it is

d) No -l option

is this as easy as -a ?
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[9][ #ow Do We Add, the -1 option 7

Note: Theother info iy NOT inthe directory
Q: WhatDoes -U Digplay?

A:  wodiime, sige, owner, group, links,
type, permisgsion;...

Q: Wheredowelearnabout reading

these properiies?
A Seouwch the monwal
Resudl: the stot() yystenmvcall
page013.html 01 3

brocesy

10| How Doe«y'stat Work?

struct stot

stat (name,ptr)
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What Do We Get From statl ?
st mode;
suwid,
st_gid;
st_sige,
st links,
So.. We Just:
1) Read o divent for thefilenaume,
2) Use stk to- gel file info-fov that naume
3) Display the itewy inthe struct
(code: stutl.c)
page015.html 01 5

12 “ How'd - We Do with statl. c?
filename? Perfect!

filesige? Perfect!

mod times U se ctimed ) or localtimet )
torconvert

owner, group. These ave stoved oy
ruivmbery We need.
tor mop nunbers tor
neves:

type? 2 ,
i)yé:f'HMMﬂ/? 2o T
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13Where Are Type and Permissions Stoved?
A st mode iy o 16-Uit value: Fieldsy owve encoded,

in sections of thiy value:
| | [ehwlx ! el x Frlw]x
Sy e e _ Lo o SN
type suwidssgid, wser group othery
. sticky
Fowr bity
meansy 16 Each permission is
patterns: onor off, soa
single 1 or O wild
Each file do-
type hay a
paiiern.
page017.html 01 7

Programming for File Types and File
Permissiony -~ Subfield Coding

617-222-3333 phone
011-22-4567  sociad secunily #
102.102.34.34 [P number

*Aoomm@mmtegwymwmm
215 =001 1010111|
=|loocoo0oo0o11010]

¥ Ay with telephone naunbers, people define
the: sige-and, coding ineach region
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Programming for File Types and File
Permissiony -~ Masking to- Read Fields

Q: How do I examine a bit or subfield?

A: Use "bitwise AND: & to- MASK the rest

Ex: [1 01
&[0 0 O
0 00

| value 551
| magk 070\

| result 050 — octal

base 8

Bt ] Bt b=t

01001
11000
01000

¥ The & opervator compawes values bit by bik.
Ity resudt confoing 1'y only where both num-
bershoavea 1.

¥ 1'y inthe mask allow a-value to *show thuough
* skill: expressing binary numbers in base 8: group by 3s

page019.html 0 1 9

Testing Permission Bidy with Masks:

) . uaer  Group cthery
Pictwre! mode [1 0 1|1 0 1[0 0 1]

& mask [0 0 00 0 0 1 0 0] =004

Ccmief if ( st mode & 004 )
printf{"readable by others™)
if ( st mode & 002 )
printf{"™writable by others™)
Testing File Type with Masksy
Cvber viser Group  othersy
mode | I |
Gmoask T 17 7000000000000
octods vadue 7 0 0 0 0

* Masks are in <sys/stat.h> and/or <bits/stat.l>
or <linux/stat.h> or somewhere else in fusr/include
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-rnwxr-wr-w 2 dee-lib215 Domain l{sers 787 Feb 12 2020 Isl.c

{14 ] How Do We Convert UTD to- Name?

Check the manual., We leaim about:
Jete/passwd -+ taditional Linix user database
but not good a nefwwork of machines -
ldapsearch -x "{uid=lib215)" | more
Asks a server on the network for user information

Fact: Unix identifies users by UID (userID) and
stores that balue, The passwd and ldap databases
associate a string to a LD number.

getpwuid(3) looks up user information given the LID,
[{15] How Do We Conwvert GID to- Name?

Lise getgrgid(3) passing the CTD as an amgument.
Get back a pointer to a struct group.
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[16] stat2.c Now Hay Correct Tormat

type, permisgsions, links, owner, group,
siges mod time, nawe!

{17 ] Writing ls2.c

Combine lsl.c to-get naumes with got2.o
o gel info:




