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Figure 7.2: Structure of the xv6 file system.

mkfs/mkfs.c HZAPEFITERXERFRILORFINBEX S fs.ing o

A, fs.c EXTHENMEREE balloc, bfree , FARDECHEIURELRERIR,

BB IXENER Disk

FERMHIRHZ

// virtio_disk.c
void virtio_rw(int n, struct buf *b, int write);

buf BYENXFILATE buf.h FE) :

// buf.h
struct buf {

Y

int valid; // has data been read from disk?

int disk; // does disk "own" buf?

uint dev;

uint blockno;

struct sleeplock lock; // buf #H—1 sleeplock fRiF
uint refcnt; // 5B, BZOHEEFHZ buf
struct buf *prev; // LRU cache list

struct buf *next;

struct buf *gnext; // disk queue

uchar data[BSIZE]; // BSIZE = 1024, in fs.h

XER buf $5HNZEREFRY buffer cache , BARRERAEFLLRGF, & EMBREEFIE,

R, BaE QR BTN RFRASREED, MR EE SRR A 7 N A,
RETZE Buffer Cache

FERHOHHZE
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// bio.c

struct buf* bread(uint dev, uint blockno);
void bwrite(struct buf *b);

void brelse(struct buf *b);

FTEZALMIK bcache LI ©

// bio.c

struct {
struct spinlock lock; // bcache #—" spinlock &3P
struct buf buf[NBUF]; // NBUF = 30, in param.h

// Linked list of all buffers, through prev/next.
// head.next is most recently used.
struct buf head; // WmEfExR

} bcache;

EE# binit A, & buf MHAMNBTEREXMANEERF. BB, #1E spinlocko
static struct buf* bget(uint dev, uint blockno);

bget HITNRERLRM MR PN ANEFFHERE, MNREEERTEPI—DZEM, FEHREN
ToEE. EIRElZAIBAIRE b->lock , XE— sleeplock o

// Return a locked buf with the contents of the indicated block.
struct buf*
bread(uint dev, uint blockno)

{
struct buf *b;
b = bget(dev, blockno); // 3k1§ buf i8%
if(!b->valid) { // MNRFESIMELEIEE
virtio_disk_rw(b->dev, b, 0); // MELEIEE
b->valid = 1;
}
return b;
}
// Write b's contents to disk. Must be locked.
void
bwrite(struct buf *b)
{

if(!holdingsleep(&b->lock)) // REBNRE—THIENZ buf EARE
panic("bwrite");
virtio_disk_rw(b->dev, b, 1); // HAEEEA

// Release a locked buffer.
// Move to the head of the MRU list.
void
brelse(struct buf *b)
{
if('holdingsleep(&b->lock)) // BB RE—HERKZ buf
panic("brelse");



releasesleep(&b->lock); // FEml

/7 FERINFEREY buf MAEWASERE., HE LRU £H
// XERNHMRLE bget MBS EIRERIIEZF
acquire(&bcache.lock);
b->refcnt--;
if (b->refent == 0) {
// no one is waiting for it.
b->next->prev = b->prev;
b->prev->next = b->next;
b->next = bcache.head.next;
b->prev = &bcache.head;
bcache.head.next->prev = b;
bcache.head.next = b;

}

release(&bcache.lock);

HEE Logging

— M XAREEXRFAARTESRITE T REEEARF. IRXEHMBEARB LK, RN
RAFLFERER, BARERPHIRNTTHE—BYE, BAEHFRER— N EENXERSA.

A, BMNFBRIE—AXGRFREFN—DES)NEFYE, XEREIHERER,
X—REELEHIZEORSRIERFIE. mIIRE BEE 1/0 3o

X BUREH

Log TERE PV B I RIEEBLRIR Superblock A, EEEMUTHEA | — header block , A& —%5!
FIEWEIIREY copy ARLAIFS. header block EEIIZRM B HEWIRINEE, URENTNBEXS.

// log.c
// Contents of the header block, used for both the on-disk header block
// and to keep track in memory of logged block# before commit.
struct logheader {
int n;
int block[LOGSIZE]; // LOGSIZE = 30, in param.h , BNESEI AT ERMIREE
}

MR n=0, RNEAEPEBEIRREMES;

BNRTFIEAFERZRT 1 TEHN commited IES, —HEHRT n R BX commit JEESIHEZ D
RN HRFRENTSA, Bl group commit , HFZMHERTREH A ITXHRSIRE, KB
e, EEYIEEEANERRENERTHT commit, IREMNEBSH A= FTEESE]
&,

Log SA—RA/NEIERBEEZEE], HIt :

1. BPRFREAAREALL KRB R Z R E SRR ; DN T wite RAFBIWIFDHZ MR
Eo
2. NREBAHEEZEARE, BLFNRFEARSHEE,
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// log.c
// REEEM log
struct log {
struct spinlock lock; // spinlock
int start;
int size;
int outstanding; // how many FS sys calls are executing.
int committing; // in commit(), please wait.
int dev;
struct logheader 1lh;
}
struct log log[NDISK]; // NDISK = 2, in param.h
/! BYEEFRE— log , —HERIMKE

RFRIERTAE

$—4% . £ begin_op o

XEFBEATERBTZEEDRE,

// called at the start of each FS system call.
void
begin_op(int dev)
{
acquire(&log[dev].lock);
while(1){
if(log[dev].committing){ // #W%iZ log IETE commiting , PAZEE
sleep(&log, &log[dev].lock);
} else if(log[dev].lh.n + (log[dev].outstanding+1)*MAXOPBLOCKS > LOGSIZE){
/7 BN EREEN AR T
// this op might exhaust log space; wait for commit.
sleep(&log, &log[dev].lock);
} else {
// £AZ log #ITAFRICRAHIZ + 1
log[dev].outstanding += 1;
release(&log[dev].lock);
break;

[
[

BIY REL EIURERE, HZREFNESEREIRNETH log B, RERBIRER !

// Caller has modified b->data and is done with the buffer.
// Record the block number and pin in the cache by increasing refcnt.
// commit()/write_log() will do the disk write.

//

// log_write() replaces bwrite(); a typical use is:

// bp = bread(...)

// modify bp->datal]

// log write(bp)

// brelse(bp)

void

log_write(struct buf *b)
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int 1i;

// REUSES
int dev = b->dev;
// XEBR log[dev].size 2H superblock.nlog &8, #IFHEBHRSAIUESZY log block
if (log[dev].lh.n >= LOGSIZE || log[dev].lh.n >= log[dev].size - 1)
panic("too big a transaction");
if (log[dev].outstanding < 1)
panic("log write outside of trans");

acquire(&log[dev].lock);
// #A log[dev] HIIGRX

// FEREFEFW log header BRTHFREENERES, HilEEH
// X{FE lh.block HAMBXSEERM
for (i = 0; i < log[dev].lh.n; i++) {
if (log[dev].lh.block[i] == b->blockno) // log absorbtion
break;
}
log[dev].lh.block[i] = b->blockno;
if (i == log[dev].lh.n) { // Add new block to log?
// HIEEH, MEREAR
// 1E bread R, ZREFSHWMA bcache H, FEILTE bpin ZHHRFE refent++
//? BRZE log_write & bwrite , BEZEXIE refent AXAE @ +1 ; +0
//: £ commit FEERE bunpin BT ZHFKM refent
bpin(b);
log[dev].lh.n++;

// W log[dev] MIGRFRRX
release(&log[dev].lock);

(5]

= : {FM end_op IR&iZ operation FIZER,

// called at the end of each FS system call.

// commits if this was the last outstanding operation.
void

end_op(int dev)

{

int do_commit = 0;

acquire(&log[dev].lock);
// #A log[dev] HIIGHRX

// EEFERZ log MIEIZED—D
log[dev].outstanding -= 1;
if(log[dev].committing)
panic("log[dev].committing");
if(log[dev].outstanding == 0){
// HlErEE R A#HTT commit
do_commit = 1;
log[dev].committing = 1;
} else {
// begin_op() may be waiting for log space,
// and decrementing log[dev].outstanding has decreased



// the amount of reserved space.

// SIRAFEEHTT commit , MIXEMEEEHFEEE begin_op MEREV#HIZ
wakeup(&log);

// BH log[dev] MIIGEREK
release(&log[dev].lock);

if(do_commit){
// call commit w/o0 holding locks, since not allowed
// to sleep with locks.
// #4T commit IRME
commit(dev);
acquire(&log[dev].lock);

// EIRFXARE commit 45
log[dev].committing = 0O;
wakeup(&log);

release(&log[dev].lock);

AR, EXBUETESENIHRIER commit #1T commit,

static void
commit(int dev)

{
if (log[dev].lh.n > 0) {
write_log(dev); // Write modified blocks from cache to log
write_head(dev); // Write header to disk -- the real commit
install_trans(dev); // Now install writes to home locations
log[dev].lh.n = 0;
write_head(dev); // Erase the transaction from the log
}
}
EXIK 45

// Copy modified blocks from cache to log.
// commit FB—F I FHEWMBRMAE & HIBKERN log XiFH
static void
write_log(int dev)
{
int tail;
// BHARTERR log header , FREVBRLETEZESZAMIERAIER
for (tail = 0; tail < log[dev].lh.n; tail++) {
// FKRE— log XIHFRAVIR, #MIEWAIRBINBER & FIFIXE
struct buf *to = bread(dev, log[dev].start+tail+1l); // log block
// FREVEIESRRILR, ZRRERFEHIREFFHENR, HRREEDIMEE
struct buf *from = bread(dev, log[dev].lh.block[tail]); // cache block
// MEENMEREFF, & log 2ANREREHE log R
// XEHR memmove £ string.c H
memmove (to->data, from->data, BSIZE);
// % log RE[LEFEKE
bwrite(to); // write the log



// BERFEA block
brelse(from);
brelse(to);

// Write in-memory log header to disk.

// This is the true point at which the

// current transaction commits.

// commit F£Z% : FRNEFM log header ABRELEFRLETFH log header H
static void

write_head(int dev)

{
// FHEEETR log header R{RFIEREEH
struct buf *buf = bread(dev, log[dev].start);
// E%IAESF log header HRZA
struct logheader *hb = (struct logheader *) (buf->data);
int 1i;
hb->n = log[dev].lh.n;
for (1 = 0; i < log[dev].lh.n; i++) {
hb->block[i] = log[dev].lh.block[i];
}
// T log header E[E
bwrite(buf);
// BEE log header R
brelse(buf);
}

// BZHRE commit H—1NDRE

// SNR5TR write_head ERFEG, WXRESREEREWE replay , NMSESAIMUHTR

// BMEREE#HTEEARFHERREXRN, AAXENKEEACESIRE

// RRRAXRESHNLIBERBEHCRELERT

//? BRUWRIEHFE bwrite->virtio rw BIEIEHERS, SH n > 0 BR log header EMEEH
18, FHIERETEERIE

// Copy committed blocks from log to their home location
// commit F=H ! FHEEPRIERAIRMNREFEIES EIRE

static void

install_trans(int dev)

{
int tail;
for (tail = 0; tail < log[dev].lh.n; tail++) {
struct buf *1lbuf = bread(dev, log[dev].start+tail+1l); // read log block
struct buf *dbuf = bread(dev, log[dev].lh.block[tail]); // read dst
memmove (dbuf->data, lbuf->data, BSIZE); // copy block to dst
bwrite(dbuf); // write dst to disk
bunpin(dbuf);
brelse(lbuf);
brelse(dbuf);
}
}

// commit ZEMEL I FHEFFH log header BEH n TR 0 , BXFNEFEFN log header E[M
g

B commit RIELTFTERT . XUITEETESHES IR IENES KRN ELREE.



HAPrE BEBIEXR TR Ih 89 n 38F, MEEFAY log blocks FERZR

BaiFhFEERE  BHEAA virtio_rw MEEFE AL log header AR, T log header A
AEE—HYE, tiFeE—s/hE,

&5V =RE Inode

kiR

WA ERY Inode REEA/NIEIRSEM, HIEMIE Inode blocks £ :

// fs.h

// On-disk inode structure

struct dinode {
short type;
short major;
short minor;
short nlink;
uint size;
uint addrs[NDIRECT+1];

// NDIRECT = 12, in fs.

// File type , ROXH. BR. B2&E

// Major device number (T_DEVICE only)

// Minor device number (T_DEVICE only)

// Number of links to inode in file system
// Size of file (bytes)

// Data block addresses
h

//? XHERAKNIE 12KiB ?

be

A%

// in-memory copy of an inode

struct inode {

uint dev; //
uint inum; //
int ref; //
struct sleeplock lock;
int valid; //
short type; //

short major;

short minor;

short nlink;

uint size;

uint addrs[NDIRECT+1];
}

Device number

Inode number

Reference count

// protects everything below here
inode has been read from disk?

copy of disk inode

A0, BRT THEMOAREEFRE L dinode FIEIZH, BE—LEITERMER.

G035 | AR ref , BAIKERER iget, iput £

Inode BREMERR A%

AR, XEEEAnEREERERMHIEOT,

TEHENNTEZRH :

EHE F 9 BRHE Inode B#X ¢ ialloc

// Allocate an inode on device dev.
// Mark it as allocated by giving it type type.
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// Returns an unlocked but allocated and referenced inode.
// ialloc , EREE EM inode blocks XigFHE— inode

struct inode*

ialloc(uint dev, short type)

{
int inum;
struct buf *bp;
struct dinode *dip;
// EHE EH—1ZERB dinode Z5MME
for(inum = 1; inum < sb.ninodes; inum++){
bp = bread(dev, IBLOCK(inum, sb)); // ZEAILUTE fs.h FiE
dip = (struct dinode*)bp->data + inum%IPB;
if(dip->type == 0){ // a free inode
memset(dip, 0, sizeof(*dip));
dip->type = type;
log_write(bp); // mark it allocated on the disk
brelse(bp);
return iget(dev, inum);
}
brelse(bp);
}
panic("ialloc: no inodes");
}

L IREETF Buffer Cache , XEHR( T BRI AR Inode Cache , LA icache HSLIY ¢

struct {

struct spinlock lock;

struct inode inode[NINODE]; // NINODE = 50, in param.h
} icache;

iget, iput 5 icache I3 ; icache AA— spinlock H#{THR1F,

// Find the inode with number inum on device dev
// and return the in-memory copy. Does not lock
// the inode and does not read it from disk.

// iget , M icache HFKEX inode 355t

static struct inode*

iget(uint dev, uint inum)

{

struct inode *ip, *empty;
acquire(&icache.lock);

// Is the inode already cached?

empty = 0;
for(ip = &icache.inode[0]; ip < &icache.inode[NINODE]; ip++){
if(ip->ref > 0 && ip->dev == dev && ip->inum == inum){

ip->ref++;
release(&icache.lock);

return ip;

}

if(empty == 0 && ip->ref == 0) // Remember empty slot.
empty = ip;



// Recycle an inode cache entry.
if(empty == 0)
panic("iget: no inodes");

ip = empty;

ip->dev = dev;
ip->inum = inum;
ip->ref = 1;

ip->valid = 0;
release(&icache.lock);

return ip;

// Drop a reference to an in-memory inode.

// If that was the last reference, the inode cache entry can
// be recycled.

// If that was the last reference and the inode has no links
// to it, free the inode (and its content) on disk.

// All calls to iput() must be inside a transaction in

// case it has to free the inode.

// iput , B inode 18%t, HRBIEHEIHITE

void

iput(struct inode *ip)

{

acquire(&icache.lock);

if(ip->ref == 1 && ip->valid && ip->nlink == 0){
// inode has no links and no other references: truncate and free.

// ip->ref == 1 means no other process can have ip locked,
// so this acquiresleep() won't block (or deadlock).

// REENNRHE MRS ?
acquiresleep(&ip->lock);

release(&icache.lock);

// [EMZ inode 7ERE EECH data block
itrunc(ip);

ip->type = 0;

// BZuE inode WIER, BEIEIRLE
iupdate(ip);

ip->valid = 0;

releasesleep(&ip->lock);

acquire(&icache.lock);

}
ip->ref--;
release(&icache.lock);

£ iget FREXEI inode &}t/E, B THREMBB—HEREMBL



// Lock the given inode.
// Reads the inode from disk if necessary.
// ilock , % inode 3BEHMNBL
void
ilock(struct inode *ip)
{
struct buf *bp;
struct dinode *dip;

if(ip == 0 || ip->ref < 1)
panic("ilock");

acquiresleep(&ip->lock);

// iget ZFERRTE icache H&1fI, BB ip->valid = 0, BERMNEETIRE dinode
if(ip->valid == 0){

bp = bread(ip->dev, IBLOCK(ip->inum, sb));

dip = (struct dinode*)bp->data + ip->inum%IPB;

ip->type = dip->type;

ip->major = dip->major;

ip->minor = dip->minor;

ip->nlink = dip->nlink;

ip->size = dip->size;

memmove (ip->addrs, dip->addrs, sizeof(ip->addrs));

brelse(bp);

ip->valid = 1;

if(ip->type == 0)

panic("ilock: no type");

// Unlock the given inode.
// iunlock , BM inode 355t EMISI

void
iunlock(struct inode *ip)
{
if(ip == 0 || 'holdingsleep(&ip->lock) || ip->ref < 1)

panic("iunlock");

releasesleep(&ip->lock);

HI—REBHRIEBIERELEIE..
B2, & Inode RYBALIFZANT !

ip = iget(dev, inum);
ilock(ip);

ip->xxx = ...;
iunlock(ip);
iput(ip);

[REDHIT Y —KERRIGER ¢

EMER RIRBRAIRA read 7 iput BIBME, WBEFREENA ip->ref = 0 FEBEEA, EILFR
BEXHEFER R T H S TTH.



? BRUNRZ read MIE, MIZARHE ip->nlink = 0 M ? XA LAY,

A, EEIRIRRIERZ] ip->nlink = 0 1B ip->ref > 0 BYEE:R, & & AENAIRKEZEE,

Inode A&

TILE inode, dinode EME#RHE addrs #4H, B NDIRECT = 12 PIEE—1ELAE L data block Y
BXS, &RE—11EME—" indirect data block WEX S, XMMRRE#Z inode XHHIEM data
blocks WEXS, 8174 F%W, 8F 1024/4 = 256 1 ELLXMHERAK 12 + 256 = 268KiB , Al
12KiB B3k, /5 256KiB HE(a)iEF ik,

static uint bmap(struct inode *ip, uint bn);
// ARHIE bn MREBEXS, ERFE, WoEk—
static void itrunc(struct inode *ip);

// BElZ ip BIFFE data block

// BT bmap , readi M writei MMBZEMT
// AL inode TEEND offset RMRBASREF/WESERIREHRT 1/0

// Read data from inode.
// Caller must hold ip->lock.
// If user_dst==1, then dst is a user virtual address;
// otherwise, dst is a kernel address.
int
readi(struct inode *ip, int user_dst, uint64 dst, uint off, uint n)
{
uint tot, m;
struct buf *bp;

if(off > ip->size || off + n < off)
return -1;

if(off + n > ip->size)
n = ip->size - off;

for(tot=0; tot<n; tot+=m, off+=m, dst+=m){
bp = bread(ip->dev, bmap(ip, off/BSIZE));
m = min(n - tot, BSIZE - off%BSIZE);
if(either_copyout(user_dst, dst, bp->data + (off % BSIZE), m) == -1) {
brelse(bp);
break;
}
brelse(bp);
}

return n;

// Write data to inode.
// Caller must hold ip->lock.
// If user_src==1, then src is a user virtual address;
// otherwise, src is a kernel address.
int
writei(struct inode *ip, int user_src, uint64 src, uint off, uint n)
{
uint tot, m;
struct buf *bp;

if(off > ip->size || off + n < off)
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return -1;
if(off + n > MAXFILE*BSIZE)
return -1;

for(tot=0; tot<n; tot+=m, off+=m, src+=m){

bp = bread(ip->dev, bmap(ip, off/BSIZE));

m = min(n - tot, BSIZE - off%BSIZE);

if(either_copyin(bp->data + (off % BSIZE), user_src, src, m) == -1) {
brelse(bp);
break;

}

log_write(bp);

brelse(bp);

if(n > 0 && off > ip->size){
ip->size = off;
iupdate(ip);

}

return n;

/7 ip BERERIR) stat LMEH
void
stati(struct inode *ip, struct stat *st);

BHRE Directory
BRUEXH, AARTHZERE N 1 _DIR ; BN, EMNRBER— dirent F5l,

struct dirent {
ushort inum;
char name[DIRSIZ];
}s

// Look for a directory entry in a directory.
// If found, set *poff to byte offset of entry.
// 1E inode dp H#&A name BY dirent, HIRFXFEE dp FHIRBE
struct inode*
dirlookup(struct inode *dp, char *name, uint *poff)
{
uint off, inum;
struct dirent de;

if(dp->type != T_DIR)
panic("dirlookup not DIR");

for(off = 0; off < dp->size; off += sizeof(de)){
if(readi(dp, 0, (uinté4)&de, off, sizeof(de)) !'= sizeof(de))
panic("dirlookup read");

if(de.inum == 0)
continue;

if(namecmp(name, de.name) == 0){
// entry matches path element
if (poff)

*poff = off;
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inum = de.inum;
return iget(dp->dev, inum);

return 0;

// Write a new directory entry (name, inum) into the directory dp.
// ERBERTHE— dirent, FiREFERH inode BEHE
int
dirlink(struct inode *dp, char *name, uint inum)
{
int off;
struct dirent de;
struct inode *ip;

// Check that name is not present.
if((ip = dirlookup(dp, name, 0)) != 0){
iput(ip);
return -1;

// Look for an empty dirent.
for(off = 0; off < dp->size; off += sizeof(de)){
if(readi(dp, 0, (uinté4)&de, off, sizeof(de)) != sizeof(de))
panic("dirlink read");
if(de.inum == 0)
break;

strncpy(de.name, name, DIRSIZ);

de.inum = inum;

if(writei(dp, 0, (uint64)&de, off, sizeof(de)) !'= sizeof(de))
panic("dirlink");

return 0;

IR E Path Name
HXEE

struct inode* namei(char *path); // EREIREXHA inode
struct inode* nameiparent(char *path, char *name); // REIRBZRH inode, HFXH%
8B name

—EH A T EN RS

// Look up and return the inode for a path name.

// If parent != 0, return the inode for the parent and copy the final
// path element into name, which must have room for DIRSIZ bytes.

// Must be called inside a transaction since it calls iput().

static struct inode*

namex(char *path, int nameiparent, char *name)

{
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struct inode *ip, *next;

// 3REMR inode

if(*path == '/")
ip = iget(ROOTDEV, ROOTINO);
else

ip = idup(myproc()->cwd);

while((path = skipelem(path, name)) != 0){
ilock(ip);
if(ip->type !'= T_DIR){
iunlockput(ip);
return 0;
}
if(nameiparent && *path == '\0'){
// Stop one level early.
iunlock(ip);
return ip;
}
if((next = dirlookup(ip, name, 0)) == 0){
iunlockput(ip);
return 0,
}
iunlockput(ip);
ip = next;
}
if (nameiparent){
iput(ip);
return 0,

}

return ip;

RS, iget, ilock MSEEHTRANIE, BARNEETHE,
XHHEIRRTE File Descriptor
HFHERME, & MEITFOTATUS file R -

// file.h
struct file {
enum { FD_NONE, FD_PIPE, FD_INODE, FD_DEVICE } type;
int ref; // reference count
char readable;
char writable;
struct pipe *pipe; // FD_PIPE
struct inode *ip; // FD_INODE and FD_DEVICE

uint off; // FD_INODE and FD_DEVICE
short major; // FD_DEVICE
short minor; // FD_DEVICE

i

B struct file AIAZRBIME—HIZN file table 1, WEAT dup ; HWEAIUEREMESD
HIER file table #, 0@ fork o

REPITHBRFRE X RIRTFE ftable !
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struct {
struct spinlock lock;
struct file file[NFILE];
} ftable;

£ ftable FEC. SHl. XHAXAERE :

// Allocate a file structure.
struct file*

filealloc(void)

{

struct file *f;

acquire(&ftable.lock);
for(f = ftable.file; f < ftable.file + NFILE; f++){
if(f->ref == 0){
f->ref = 1;
release(&ftable.lock);
return f;

}
release(&ftable.lock);

return O,

// Increment ref count for file f.
struct file*
filedup(struct file *f)
{
acquire(&ftable.lock);
if(f->ref < 1)
panic("filedup");

f->ref++;
release(&ftable.lock);
return f;
}
// Close file f. (Decrement ref count, close when reaches 0.)
void
fileclose(struct file *f)
{

struct file ff;

acquire(&ftable.lock);

if(f->ref < 1)
panic("fileclose");

if(--f->ref > 0){
release(&ftable.lock);
return;

}

ff = *f;

f->ref = 0;

f->type = FD_NONE;

release(&ftable.lock);

// RAEE



if (ff.type == FD_PIPE){
pipeclose(ff.pipe, ff.writable);

} else if(ff.type == FD_INODE || ff.type == FD_DEVICE){
// WFEXGEEIRS, @ iput BOHEHS|IBITE
begin_op(ff.ip->dev);
iput(ff.ip);
end_op(ff.ip->dev);

KB MHREY stat, read, write #R{FRMTARS/ARSEBAESXANRE, 73R
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