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

lots of

devices lots of

users

Last time we explored 'Wwho' {list current users) and satu:
- how to process the contents of files using
open, read, write, close. Iseek
- the importance of buffering to malke Z/0 more efficient

page002.html Properties of files 002

we explore 'Is’ {list current files) and shall see!

1) How to read a directory

2) Properties of files (size, owner, permission, fype..)
3) How file properiies are represented and
hot to process those representations

Butﬁrst -= One last comment about buffering

What is the difference befiween open/ fopen,
gete/ read, pute/write, and close/folose?

Answer: fopen, getc, ... are library functions
that provide buffering for open, read. Write, close.

Somewhere in /usr/include are the details of a FILE *
/usr/include/x86 64-linwe-gnu/bits/ types/ struct FILEh
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Writing ly (with owr 3-step method,)

1) What does ly DO?
AND displavyy information about files
Examples listy and
1s dir 1s -1 showy infor

¥
1s /tmp el ls -1 /ete

P
1ls hello.c ls -1 hello.c

type
-rw-r--r—- 1 1ih215 extlib 8415 2010-02-08 10:23 hello.c

permiss oliner group size modtime name
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Qther Is options

1s -a shows " filey

1s -a /

1s -lu showy access time
1ls -= showy sige inblocky

Note: arguments to s meay be:
nernes => show cuwivent directory
Flenamesy => show info- alrout filesy
diry =>  show directory contenty

s0, We need io learn:

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 Systemv
= Tree
The disk is crganized as atree of
Aivectovies;, each of which

to-explove o FILE SYSTEM.
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@ Sow.. wriking by should be easy:

open directory OD?
--> read entry =  ----- +
--- display entry |
close <---——---——-- +

Maybe it iy just like writing the
who- command.:

Iy a divectory like a file?
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[8{ @ what1s 4 Directory?

A-  Aspecial kind of file that confining
a-list of files and or other
directories.

Notes Evelfydufeow:'ycmmwﬁmex
" aw 3

@ Q: CanWe Use open; read; closeto
Rewd This List?

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

Aino. The readi2) system call retums -1 (see mar)
Let's Try: cat/; morve/lwmp; od -c/elc
Code demo: open_a_dir.c
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Ansg2. Even if you could, you don't Want fo, because
different types of disks have different directory
formats,

For example, Unix can read CDROMS, VFAT
Sfloppy disks, L4SE flash drives, each with a
different format of directory content. It is better
to rely on the kemel to know about formats.

I Zi! OK, How DO I Read: a Directory »

man -k direct
man -k direct | grep read

Ans.  opendir(), readdir(), closedir().
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Using these Directory Functiony

stk c{lr'e_s'\—h

#include <dirent.h>
opendir (name)

Creafey o-cornnectior.
Retfurng o DIR ¥

readdir (DIR *)
Gety next recovd-from
dir. Refuwrng o
syruct divend ¥
closedir (DIR *)
Closes the connection:
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Writing lsd.c

main {)}
opendir
while { readdir )
print d_name

closedir
raturn 0

Let'y compile and run the code: ..

Note how permission bits (rnux] affect opendir/readdir
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How Well Does lsi.c Work?
@) No coluwmny
b) Not sorted
solution: wse gsovt() onorroy
&) No -a option (Listy all files)
write ls1-nodots. to see how easy it is

d) No -l option

is this as easy as -a ?
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EJ How Do-We Add the -l Option ?

Note: Theother info-ig NOT inthe divectory
Q: WhatDoes - Digplay?

A modiine, size, owner, group, links,
type, permission...

Q:  Wheredowelearnaboul reading
these propevties?

A Seauch the manual
Resull: the stat() systemcall
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How Does stat Work?
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What Do-We Get From stat ?

st mode,
stouid,
st gidy
s stges
st links,

So-. We Just:

1) Read o dirent for the filermme;,
2) Use stk tor get file infor for that namne
3) Digplay the idems in the struct

(code: stntl.c)
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12 !J How'd We Do with stall.c?
filename? Perfect!

filesize? Perfect!

mod - time:  Use-ctime() orlocaltimet)
torconvert

owner, group. These awe stoved ay
ruisnlbery: We need
to- map nunberstor

FUAALE S,

type? 77 . i
£rmmﬂ o nihe
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Where/ArP/ Type and Permissions Stored?
A smode iy o 16-bift value: Fields are encoded,
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insectiony of thiy value:
Wb T I T (elwlefelw]efriv]x]
\__mv_._-__, e e o SN
type sidy sgid,  wser group  othery
. sicky
F bity
om;mzs Each permission iy
patierns: on or off, so-a
single 1 ov O will
Each file do:
Gpe hasy a
paitern.
page017.html

Programming for File Types and File
Permissiony -~ Subfield Coding
617-222-3333 phow

011-22-4567  social secuwily #
102.102.34.34  IP vuumber

* A compuler sovey inlegery oy o fring
of bity:

215
7

[co11010111|
[coocoo11010]

* Aswith telephone numbers, pecple define
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Programming for File Types and File
Permissions -~ Masgking to- Read Fields

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

Ex: [10313101001 value 991
&0 001311000 weuk omx
000 i01000] resuic 050 — octal
base 8

¥ The & operator comparesy values Uit by bit.
Ity result containg 1'y only where both ruwn-
bershavea 1.

¥ 1y inthe mosk allow avalue to *show thwough
* skill: expressing binary numbers in base 8: group by 3s
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Tesiing Permission Bily with Masks:

] _ ser gmu,plor:i»wy
Pictiwe! mode [1 0 1|1 0 1[0 0 1]
Enmeuk [0 0 0000 100 =004

COd& if { st mode & 004 )
pri;tf("readable by others™) ;
if | st_mode & 002 )
printf("writakle by others");
Testing File Type with Masks
vper user  group | othery
ol I I I I |
&Gmak 777000000000 000
octad o vadues 1 7 0 o] o 0

* Masks are in <sys/stat.h> and/or <bits/stat.h>
or <linux/stat.h> or somewhere else in /usr/include
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-nwxr-wr-w 2 dee-lib215 Domain Users 787 Feb 12 2020 Isl.c

{14} How Do We Cornwvert UID to- Name?

Check the manual, YWe learmn aboudt!
fete/passwd - tradifional Linix user database
but not good a network of machines
Idapsearch -x "wid=lib215)" | more
Asks a server on the network for user information

Fact: Unix identifies users by UID (userID) and
stores that value. The passwd and Idap databases
associate a string to a {ID number.

getpwuidi3) looks up user information given the UTD.

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

Use getgrgid(3) passing the GTD as an argument.
Get back a pointer to a struct group.
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{16} stat2.c Now Has Correct Tormat

type, permissions, linky, owner, group,
sige, mod time, neuned

{17 ] Writing ls2.c¢

Combine lsd .o to-get naumey with stat2.c
torget infor
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