E&»Jing %

WT/O in C

'E\I‘&“’b‘ an\'n\«j Groyrums &8‘"5 with ‘H«n&e default '/1‘/0 strems

O: <stdin
4 stout
A Stderr

’ DFF?A‘CW{' ?luccho\()m La P::nH‘(_'):

%f, %g: placeholders for a float or double value

%d : placeholder for a decimal value (char, short, int)
%uU : placeholder for an unsigned decimal

%C : placeholder for a single character

%S : placeholder for a string value

%p : placeholder to print an address value

%1d: placeholder for a long value

%lu: placeholder for an unsigned long value

%11d: placeholder for a long long value

%1lu: placeholder for an unsigned long long value

%X : print value in hexadecimal (base 16)

%0 : print value in octal (base 8)

%d : print value in signed decimal (base 10)

%U : print value in unsigned decimal (unsigned base 10)
%e : print float or double in scientific notation

(there is no formatting option to display a value in binary)
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° Reme’mlrc,r ‘?i'l. yoiﬂ."'&f‘s ;

FILE winfle;

infile = Topew (“inpet. txt", ") ;

0 (inble== WuLL)$
et £ ( "Eeror™ )]

€xt (i) I'
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i Q&Weﬂ»lﬂ—/‘ to cloce files  via Frese ).

\ ‘ \
. (‘ewinJ (m(-\:\e:) tesets  current Posz‘}.'gn + b‘—yn‘ﬂn-'wj of Lle
. ‘ﬁsee,K(.)‘ allows Wo o move h 4, specific Jocaton in oo Lle
la ' ‘PSeeK(FILE *r: }0'5 OH:S&"', int Whewce)}'

L> Pocek (‘e, 3, SEE/{_C“(E) /’\ = Seel 3 s Brwad Fom cCurvent

pos: Fion

Lo Rooek (F, -3, SEEK-EWD); > seck 3 chas buck from dhe el of tue ble

. ‘Fsamp() (?luce,\wlders .

%d integer

%f float

%1f double

%c character

%s string, up to first white space

%[...] string, up to first character not in brackets
%[0123456789] would read in digits g;mi\w Yo reye¥s
%[A...] string, up to first character in brackets
%[*\n] would read everything up to a newline
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I Files and Directories

! Q {3.‘\& is simply q linear osray. of bytes | each of which You Cun read or wrthe.

L"Hu low -lewel pume of a {'\llﬁ is often pefered tv as ik inode pumber Li’"“’"‘l"f‘)-

o 'l' H \ Al \ \
Extessions Such as vk or € are  Comvention —, Here s ususlly

no en{-‘orccﬂen‘f‘ 'Hm{' ‘H-l_ Jﬂ.‘l‘lt wni-u:ued m a 'P"k- nameJ ,main.c‘ is ‘mJe.eJ

C Source (Code.

’%\’&S'&-QYW C%“ +D Crente pﬂb h‘ﬁ.ﬁ“ n Current 8W‘CC‘|'D/‘\}:

)
Vb £ = open (0", O CREAT | O_uRonLY| TRWAC | S TRUSE | S Tiuse),

N

CDY\bsnmj 'F\"\35 Vig,

Litwise or

O- CPEAT —= et file iF it Joesn't exist
O,. \"JV’ONLY - OPCq n wc:‘\c 0‘1)\3, ﬂw(k

O-TRV"‘UC— ~> eruse cantents if Lile already exisis

° Ofé"l(-) ceturas o Lol descriptor .

L e wteyer | eovale por process used b aceess $iles
L You cam Olse Hinkh of i+ as a gonter b g obect of rype file

LD-H-;n gou can  Call other ”Y\I»MS" like Vread()' or ‘wr.‘k()\

o H’ Simple arloy indexe) Lq} Yoo £e descripter  trachs which files ane opesed on @

g e - frocess basis. Eadh eatry of the army is just 4 purter 1o Stack fie'



- use Strace o ruch all P Spstem calls o process mabes .

L it Was gone hody.  oryuments (heck man pege ).

'@ l/tsinb sﬁhce,

prompt> strace cat foo

{-\;\L Jf%r!p”p/‘

Wﬂfw*ﬁ open ("foo", O_RDONLY|O_LARGEFILE) = BéJ
e read (3, "hello\n", 4096)c size of Lulfe, = 6}1*:" bytes
red = write(1l, "hello\n", 6) = g red/umie

rose! hello |

_,read(3, "", 4096) = Ob“”ﬁk
oD close (3) -0
prompt>

’ \ASQ \Seék() S\a.%‘\'e.w call \'o ldr v oa ‘ym*iwlur \OCc.h'OM Using  on
OHSU}-

'(PM&VI" PoolesSes  Com  Create chidren processes  vin  Sck()  gusten call.

. *\\e_ ()\AFL.) call  allows o grocess bo crente o new @;\¢, c)esu.‘ybr‘ ""hu‘l’ refers b e

Sane \A.m)erl-,fv open J(3:l¢ us an e¥-‘sifn) descriphor.

Towhen wou use  wekel) Here is 4 gmaliish delay bt  dub g acwally out inh  pegshmt

Jukn.

L yon can use Csanch OO abler Latel) b wplnke the  posisiut datm  inshutamcously.

‘v CoMnaw; mahes Sy stem call +o rename ().

b rename) is an abpic call meaning i€ Yhe Systen crmhes durmg renaming, the Pile Ll gither

be name) e ol) amme o new Name, no 00 i1-behween shite can arise.



o To wcess Mmetudutn we can make Hhe Rt or fstated system  calls.
e tmocalls wlihl) b oo o e

mkdic pabes o call b ahdir(C)
L

ol o pgly creahsd Jinchry is emply ,ithes D cutres
4. entry Hot refes fo itself
Q. entey Hat rdes b its gurens

«\Whey \a.olq Create o -@;le tgou do 2 M:nasf

i. mwhiﬂj o Strecture (-H:t inoce)  Fhat wrll 4ck u:o{w,ll7 Uy relevnt info abowd

He file

2. l.‘nh.‘y 0 human - revdsble name b e file , nd puttny Hot bk inby o e)nea‘wy

. Snmlmh‘c lnks  ere pvrwo, b‘? holdin HM_ Pﬁd"m«me ol e |mhed - fo -(:\sle as
‘HM. CJQ""I QF 'HIIL I,‘nh 'p:le

) Hw‘J links  peler do the sume inode yumben of the oagsl file.
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¢ Su\,m marg

ASIDE: KEY FILE SYSTEM TERMS

¢ A file is an array of bytes which can be created, read, written, and
deleted. It has a low-level name (i.e., a number) that refers to it
uniquely. The low-level name is often called an i-number.

e A directory is a collection of tuples, each of which contains a
human-readable name and low-level name to which it maps. Each
entry refers either to another directory or to a file. Each directory
also has a low-level name (i-number) itself. A directory always has
two special entries: the . entry, which refers to itself, and the . .
entry, which refers to its parent.

¢ A directory tree or directory hierarchy organizes all files and direc-
tories into a large tree, starting at the root.

* To access a file, a process must use a system call (usually, open ())
to request permission from the operating system. If permission is
granted, the OS returns a file descriptor, which can then be used
for read or write access, as permissions and intent allow.

* Each file descriptor is a private, per-process entity, which refers to
an entry in the open file table. The entry therein tracks which file
this access refers to, the current offset of the file (i.e., which part
of the file the next read or write will access), and other relevant
information.

e Calls to read () and write () naturally update the current offset;
otherwise, processes can use 1seek () to change its value, enabling
random access to different parts of the file.

¢ To force updates to persistent media, a process must use £sync ()
or related calls. However, doing so correctly while maintaining
high performance is challenging [P+14], so think carefully when
doing so.

¢ To have multiple human-readable names in the file system refer to
the same underlying file, use hard links or symbolic links. Each
is useful in different circumstances, so consider their strengths and
weaknesses before usage. And remember, deleting a file is just per-
forming that one last unlink () of it from the directory hierarchy.

* Most file systems have mechanisms to enable and disable sharing.
A rudimentary form of such controls are provided by permissions
bits; more sophisticated access control lists allow for more precise
control over exactly who can access and manipulate information.



