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O Exercise 5.7
Run Programb.3 for differentdirectories. Comparethe output with that from
running the | s shell commandfor the samedirectories. Why are they differ-
ent?
Answer:
The I s commandsorts filenamesin alphabeticalorder The r eaddi r func-
tion displays filenamesin the order in which they occur in the directory
file.

Programb.3doesnotallocateast ruct di rent variableto hold thedirectoryinfor-
mation. Rather r eaddi r returnsa pointerto a staticst ruct di rent structure. This
returnstructureimpliesthatr eaddi r is notthread-safePOSIXincludesr eaddir _r as
partof the POSIX: TSFExtensionjo provide athread-safalternatve.

POSIX only requiresthat the st ruct dirent structurehave a d_name membey
representinga string that is no longerthan NAME_MAX. POSIX doeshot specify where
additionalinformation aboutthe file should be stored. Traditionally, UNIX directory
entriescontainonly filenamesandinode numbers. The inode numberis an index into
a table containingthe other information about a file. Inodesare discussedn Sec-
tion 5.3.

5.2.1 Accessindfile statusinformation

This sectiondescribeghreefunctionsfor retrieving file statusinformation. Thef st at
functionaccesseafile with anopenfile descriptor Thest at andl st at functionsaccess
afile by name.

Thel st at andst at functionseachtake two parametersThepat h parametespec-
ifies the nameof afile or symboliclink whosestatusis to bereturned.If pat h doesnot
correspondo a symboliclink, both functionsreturnthe sameresults. Whenpat h is a
symboliclink, thel st at function returnsinformationaboutthe link whereaghe st at
function returnsinformation aboutthe file referredto by the link. Section5.4 explains
symboliclinks. Thebuf parametepointsto a usersuppliedbuffer into which thesefunc-
tionsstoretheinformation.

SYNOPSIS
#i ncl ude <sys/stat. h>

int Istat(const char *restrict path, struct stat *restrict buf);
int stat(const char *restrict path, struct stat *restrict buf);
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If successfulthesefunctionsreturn0. If unsuccessfulthey return—1 andseterr no.
Ther estri ct modifierontheargumentspecifieghatpat h andbuf are notallowedto
overlap. Thefollowing tablelists the mandatoryerrorsfor thesefunctions.

errno cause

EACCES searchpermissioronapat h componentenied

El O anerroroccurredwhile readingfrom thefile system

ELOOP aloop existsin resolutionof pat h

ENAMETOOLONG | thelengthof the pathnamexceedsPATH _MAX (I st at ),
thelengthof pat h exceedsPATH_MAX (st at ), or
apathnameomponents longerthanNAVE_MAX

ENCENT acomponenbdf pat h doesnot nameanexisting file

ENOTDI R acomponenbf the pathprefixis notadirectory

EOVERFLOW thefile sizein bytes,the numberof blocksallocatedo file
or thefile serialnumbercannotberepresenteth the
structurepointedto by buf

Thestruct stat structurewhichis definedin sys/ st at . h, containsat leastthe

following members.

dev_t st _dev;
ino_t st _ino;
node_t st _node;
nlink_t st_nlink;

uid_t st _uid;
gid_t st_gid;
of f _t st _size;

time_t st _atine;
time_t st_ntine;
time_t st _ctine;

B Example 5.8

/* device ID of device containing file */
/* file serial nunmber */

/* file node */

/* nunber of hard links */

/* user IDof file */

/* group 1D of file */

/* file size in bytes (regular files) */
/* path size (synbolic links) */

/* time of |ast access */

/* time of last data nodification */

/* time of last file status change */

Thefollowing functiondisplaysthetime thatthefile pat h waslastaccessed.

#i ncl ude <stdio. h>
#i ncl ude <tine. h>
#i ncl ude <sys/stat. h>

voi d printaccess(char *path) {
struct stat statbuf;

if (stat(path, &statbuf) == -1)
perror("Failed to get file status");

el se

printf("% |ast accessed at %", path, ctine(&statbuf.st_atine));

printaccess.c




