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Getting Info About a File
#include#include#include#include <sys/stat<sys/stat<sys/stat<sys/stat....h>h>h>h>

intintintint stat(charstat(charstat(charstat(char *pathname,*pathname,*pathname,*pathname, structstructstructstruct statstatstatstat *buf)*buf)*buf)*buf);;;;

intintintint lstat(charlstat(charlstat(charlstat(char *pathname,*pathname,*pathname,*pathname, structstructstructstruct statstatstatstat *buf)*buf)*buf)*buf);;;;

intintintint fstat(intfstat(intfstat(intfstat(int filedes,filedes,filedes,filedes, structstructstructstruct statstatstatstat *buf)*buf)*buf)*buf);;;;

//////// **** getsgetsgetsgets informationinformationinformationinformation aboutaboutaboutabout aaaa filefilefilefile (struct(struct(struct(struct stat)stat)stat)stat) givengivengivengiven aaaa

DCC-FCUP # 1

//////// **** getsgetsgetsgets informationinformationinformationinformation aboutaboutaboutabout aaaa filefilefilefile (struct(struct(struct(struct stat)stat)stat)stat) givengivengivengiven aaaa

//////// pathnamepathnamepathnamepathname (stat()/lstat())(stat()/lstat())(stat()/lstat())(stat()/lstat()) orororor aaaa filefilefilefile descriptordescriptordescriptordescriptor (fstat())(fstat())(fstat())(fstat())

//////// **** lstat()lstat()lstat()lstat() avoidsavoidsavoidsavoids symbolicsymbolicsymbolicsymbolic linkslinkslinkslinks returningreturningreturningreturning informationinformationinformationinformation aboutaboutaboutabout

//////// thethethethe symbolicsymbolicsymbolicsymbolic linklinklinklink itself,itself,itself,itself, notnotnotnot thethethethe filefilefilefile referencedreferencedreferencedreferenced bybybyby itititit

//////// **** returnsreturnsreturnsreturns 0000 ifififif successful,successful,successful,successful, ----1111 onononon errorerrorerrorerror
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Getting Info About a File
//////// **** thethethethe definitiondefinitiondefinitiondefinition ofofofof ‘struct‘struct‘struct‘struct stat’stat’stat’stat’ cancancancan differdifferdifferdiffer amongamongamongamong systems,systems,systems,systems,

//////// butbutbutbut thethethethe mostmostmostmost importantimportantimportantimportant fieldsfieldsfieldsfields couldcouldcouldcould looklooklooklook likelikelikelike followsfollowsfollowsfollows

structstructstructstruct statstatstatstat {{{{

dev_tdev_tdev_tdev_t st_devst_devst_devst_dev;;;; //////// devicedevicedevicedevice numbernumbernumbernumber (file(file(file(file system)system)system)system)

ino_tino_tino_tino_t st_inost_inost_inost_ino;;;; //////// iiii----nodenodenodenode numbernumbernumbernumber (serial(serial(serial(serial number)number)number)number)

mode_tmode_tmode_tmode_t st_modest_modest_modest_mode;;;; //////// filefilefilefile typetypetypetype &&&& modemodemodemode (permissions)(permissions)(permissions)(permissions)

DCC-FCUP # 2

mode_tmode_tmode_tmode_t st_modest_modest_modest_mode;;;; //////// filefilefilefile typetypetypetype &&&& modemodemodemode (permissions)(permissions)(permissions)(permissions)

uid_tuid_tuid_tuid_t st_uidst_uidst_uidst_uid;;;; //////// useruseruseruser IDIDIDID ofofofof ownerownerownerowner

gid_tgid_tgid_tgid_t st_gidst_gidst_gidst_gid;;;; //////// groupgroupgroupgroup IDIDIDID ofofofof ownerownerownerowner

off_toff_toff_toff_t st_sizest_sizest_sizest_size;;;; //////// sizesizesizesize inininin bytes,bytes,bytes,bytes, forforforfor regularregularregularregular filesfilesfilesfiles

time_ttime_ttime_ttime_t st_atimest_atimest_atimest_atime;;;; //////// timetimetimetime ofofofof lastlastlastlast accessaccessaccessaccess

time_ttime_ttime_ttime_t st_mtimest_mtimest_mtimest_mtime;;;; //////// timetimetimetime ofofofof lastlastlastlast modificationmodificationmodificationmodification

blkcnt_tblkcnt_tblkcnt_tblkcnt_t st_blocksst_blocksst_blocksst_blocks;;;; //////// numbernumbernumbernumber ofofofof diskdiskdiskdisk blocksblocksblocksblocks allocatedallocatedallocatedallocated

............ }}}};;;;
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File Types

� We can determine the file type by using the macros:

� S_ISREG() for regular files

� S_ISDIR() for directory files

� S_ISCHR() for character special files

� S_ISBLK() for block special files

� S_ISFIFO() for pipes or FIFOs

DCC-FCUP # 3

� S_ISFIFO() for pipes or FIFOs

� S_ISLNK() for symbolic links

� S_ISSOCK() for sockets

structstructstructstruct statstatstatstat bufbufbufbuf;;;;

ifififif ((((lstatlstatlstatlstat(pathname,(pathname,(pathname,(pathname, &&&&bufbufbufbuf)))) <<<< 0000)))) {{{{ /*/*/*/* lstatlstatlstatlstat errorerrorerrorerror */*/*/*/ }}}}

............

ifififif ((((S_ISREG(S_ISREG(S_ISREG(S_ISREG(bufbufbufbuf....st_modest_modest_modest_mode)))))))) printfprintfprintfprintf("regular("regular("regular("regular filefilefilefile\\\\nnnn""""))));;;;
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File Access Permissions

� We can determine the file access permissions bits by using the macros:

� S_IRUSR owner has read permission

� S_IWUSR owner has write permission

� S_IXUSR owner has execution permission

� S_IRGRP group has read permission

� S_IWGRP group has write permission

DCC-FCUP # 4

� S_IWGRP group has write permission

� S_IXGRP group has execution permission

� S_IROTH others have read permission

� S_IWOTH others have write permission

� S_IXOTH others have execution permission

............

ifififif ((((bufbufbufbuf....st_modest_modest_modest_mode &&&& S_IRUSRS_IRUSRS_IRUSRS_IRUSR))))

printfprintfprintfprintf("owner("owner("owner("owner hashashashas readreadreadread permissionpermissionpermissionpermission\\\\nnnn")")")");;;;
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File Mode Creation Mask
#include#include#include#include <sys/stat<sys/stat<sys/stat<sys/stat....h>h>h>h>

mode_tmode_tmode_tmode_t umask(mode_tumask(mode_tumask(mode_tumask(mode_t cmask)cmask)cmask)cmask);;;;

//////// **** setssetssetssets thethethethe filefilefilefile modemodemodemode creationcreationcreationcreation maskmaskmaskmask forforforfor thethethethe processprocessprocessprocess andandandand

//////// returnsreturnsreturnsreturns thethethethe previouspreviouspreviousprevious valuevaluevaluevalue (never(never(never(never returnsreturnsreturnsreturns anananan error)error)error)error)

//////// **** receivesreceivesreceivesreceives asasasas argumentargumentargumentargument thethethethe bitwisebitwisebitwisebitwise OROROROR ofofofof anyanyanyany ofofofof thethethethe ninenineninenine

DCC-FCUP # 5

//////// **** receivesreceivesreceivesreceives asasasas argumentargumentargumentargument thethethethe bitwisebitwisebitwisebitwise OROROROR ofofofof anyanyanyany ofofofof thethethethe ninenineninenine

//////// filefilefilefile accessaccessaccessaccess permissionspermissionspermissionspermissions bitsbitsbitsbits

//////// **** tttthehehehe filefilefilefile modemodemodemode creationcreationcreationcreation maskmaskmaskmask isisisis usedusedusedused wheneverwheneverwheneverwhenever thethethethe processprocessprocessprocess

//////// createscreatescreatescreates aaaa newnewnewnew file/directoryfile/directoryfile/directoryfile/directory.... AnyAnyAnyAny bitsbitsbitsbits thatthatthatthat areareareare onononon inininin thethethethe

//////// filefilefilefile modemodemodemode creationcreationcreationcreation maskmaskmaskmask areareareare turnedturnedturnedturned offoffoffoff inininin thethethethe file'sfile'sfile'sfile's modemodemodemode
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File Mode Creation Mask: Example
#define#define#define#define RWRWRWRWRWRWRWRWRWRWRWRW (S_IRUSR|S_IWUSR|S_IRGRP|S_IWGRP|S_IROTH|S_IWOTH)(S_IRUSR|S_IWUSR|S_IRGRP|S_IWGRP|S_IROTH|S_IWOTH)(S_IRUSR|S_IWUSR|S_IRGRP|S_IWGRP|S_IROTH|S_IWOTH)(S_IRUSR|S_IWUSR|S_IRGRP|S_IWGRP|S_IROTH|S_IWOTH)

intintintint mainmainmainmain ()()()() {{{{

umask(umask(umask(umask(0000))));;;;

ifififif (open("new(open("new(open("new(open("new1111....txt",txt",txt",txt", O_CREATO_CREATO_CREATO_CREAT |||| O_TRUNC,O_TRUNC,O_TRUNC,O_TRUNC, RWRWRW)RWRWRW)RWRWRW)RWRWRW) <<<< 0000))))

{{{{ /*/*/*/* openopenopenopen errorerrorerrorerror */*/*/*/ }}}}

DCC-FCUP # 6

{{{{ /*/*/*/* openopenopenopen errorerrorerrorerror */*/*/*/ }}}}

umask(S_IRGRPumask(S_IRGRPumask(S_IRGRPumask(S_IRGRP |||| S_IWGRPS_IWGRPS_IWGRPS_IWGRP |||| S_IROTHS_IROTHS_IROTHS_IROTH |||| S_IWOTH)S_IWOTH)S_IWOTH)S_IWOTH);;;;

ifififif (open("new(open("new(open("new(open("new2222....txt",txt",txt",txt", O_CREATO_CREATO_CREATO_CREAT |||| O_TRUNC,O_TRUNC,O_TRUNC,O_TRUNC, RWRWRW)RWRWRW)RWRWRW)RWRWRW) <<<< 0000))))

{{{{ /*/*/*/* openopenopenopen errorerrorerrorerror */*/*/*/ }}}}

}}}} RunningRunningRunningRunning exampleexampleexampleexample:::: $$$$ ....////aaaa....outoutoutout

$ $ $ $ lslslsls ––––l new1.txt new2.txtl new1.txt new2.txtl new1.txt new2.txtl new1.txt new2.txt

----rwrwrwrw----rwrwrwrw----rwrwrwrw---- 1 1 1 1 xptoxptoxptoxpto 0 Dec 7 21:20 new1.txt 0 Dec 7 21:20 new1.txt 0 Dec 7 21:20 new1.txt 0 Dec 7 21:20 new1.txt 

----rwrwrwrw---------------------------- 1 1 1 1 xptoxptoxptoxpto 0 Dec 7 21:20 new2.txt0 Dec 7 21:20 new2.txt0 Dec 7 21:20 new2.txt0 Dec 7 21:20 new2.txt
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Reading Directories
#include#include#include#include <dirent<dirent<dirent<dirent....h>h>h>h>

DIRDIRDIRDIR *opendir(char*opendir(char*opendir(char*opendir(char *pathname)*pathname)*pathname)*pathname);;;;

DIRDIRDIRDIR *fdopendir(int*fdopendir(int*fdopendir(int*fdopendir(int fd)fd)fd)fd);;;;

//////// **** opensopensopensopens aaaa directorydirectorydirectorydirectory streamstreamstreamstream givengivengivengiven aaaa pathnamepathnamepathnamepathname (opendir())(opendir())(opendir())(opendir()) orororor

//////// aaaa filefilefilefile descriptordescriptordescriptordescriptor (fdopendir())(fdopendir())(fdopendir())(fdopendir())

DCC-FCUP # 7

//////// aaaa filefilefilefile descriptordescriptordescriptordescriptor (fdopendir())(fdopendir())(fdopendir())(fdopendir())

//////// **** returnsreturnsreturnsreturns aaaa DIRDIRDIRDIR pointerpointerpointerpointer ifififif successful,successful,successful,successful, NULLNULLNULLNULL onononon errorerrorerrorerror

//////// **** thethethethe DIRDIRDIRDIR structurestructurestructurestructure isisisis anananan internalinternalinternalinternal structurestructurestructurestructure usedusedusedused totototo

//////// maintainmaintainmaintainmaintain informationinformationinformationinformation aboutaboutaboutabout thethethethe directorydirectorydirectorydirectory streamstreamstreamstream beingbeingbeingbeing readreadreadread

intintintint closedir(DIRclosedir(DIRclosedir(DIRclosedir(DIR *dp)*dp)*dp)*dp);;;;

//////// **** closesclosesclosescloses anananan openopenopenopen directorydirectorydirectorydirectory streamstreamstreamstream

//////// **** returnsreturnsreturnsreturns 0000 ifififif successful,successful,successful,successful, ----1111 onononon errorerrorerrorerror
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Reading Directories
#include#include#include#include <dirent<dirent<dirent<dirent....h>h>h>h>

structstructstructstruct direntdirentdirentdirent *readdir(DIR*readdir(DIR*readdir(DIR*readdir(DIR *dp)*dp)*dp)*dp);;;;

//////// **** readsreadsreadsreads thethethethe nextnextnextnext directorydirectorydirectorydirectory entryentryentryentry inininin aaaa directorydirectorydirectorydirectory streamstreamstreamstream

//////// **** returnsreturnsreturnsreturns aaaa ‘struct‘struct‘struct‘struct dirent’dirent’dirent’dirent’ pointerpointerpointerpointer ifififif successful,successful,successful,successful, NULLNULLNULLNULL ifififif

//////// errorerrorerrorerror orororor ifififif atatatat thethethethe endendendend ofofofof thethethethe directorydirectorydirectorydirectory

DCC-FCUP # 8

//////// errorerrorerrorerror orororor ifififif atatatat thethethethe endendendend ofofofof thethethethe directorydirectorydirectorydirectory

//////// **** thethethethe definitiondefinitiondefinitiondefinition ofofofof ‘struct‘struct‘struct‘struct dirent’dirent’dirent’dirent’ cancancancan differdifferdifferdiffer amongamongamongamong

//////// systems,systems,systems,systems, butbutbutbut thethethethe mostmostmostmost commoncommoncommoncommon fieldsfieldsfieldsfields looklooklooklook likelikelikelike followsfollowsfollowsfollows

structstructstructstruct direntdirentdirentdirent {{{{

ino_tino_tino_tino_t d_inod_inod_inod_ino;;;; //////// iiii----nodenodenodenode numbernumbernumbernumber

charcharcharchar d_name[NAME_MAXd_name[NAME_MAXd_name[NAME_MAXd_name[NAME_MAX ++++ 1111]]]];;;; //////// nullnullnullnull----terminatedterminatedterminatedterminated filenamefilenamefilenamefilename

}}}}
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Reading Directories: Example
intintintint mainmainmainmain ()()()() {{{{

DIRDIRDIRDIR *dp*dp*dp*dp;;;;

structstructstructstruct direntdirentdirentdirent *dirp*dirp*dirp*dirp;;;;

............

ifififif ((dp((dp((dp((dp ==== opendir(pathname)opendir(pathname)opendir(pathname)opendir(pathname))))) ==== ==== NULL)NULL)NULL)NULL)

{{{{ /*/*/*/* opendiropendiropendiropendir errorerrorerrorerror */*/*/*/ }}}}

DCC-FCUP # 9

{{{{ /*/*/*/* opendiropendiropendiropendir errorerrorerrorerror */*/*/*/ }}}}

whilewhilewhilewhile ((dirp((dirp((dirp((dirp ==== readdir(dp)readdir(dp)readdir(dp)readdir(dp))))) !=!=!=!= NULL)NULL)NULL)NULL) {{{{

............ //////// processprocessprocessprocess entriesentriesentriesentries

}}}}

ifififif ((((closedir(dp)closedir(dp)closedir(dp)closedir(dp) <<<< 0000))))

{{{{ /*/*/*/* closedirclosedirclosedirclosedir errorerrorerrorerror */*/*/*/ }}}}

............

}}}}


