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3.1.1

Linux NFS mount
util-linux Andries Brouwer (aeb@cwi.nl)
util-linux  ftp:/ftp.win.tue.nl/pub/linux/utils/util-linux
2.9z
NFS NFS
NFS
NFS 3.1.1-1
Linux
3.1.1-1

3.1.1-2 3.1.1-9

3.1.1-10 3.1.1-11

NFS

3.1.1-12
NRFS NFS



(1)

(2)
(3)

(4)

(5)

(6)
(")

mount (0 mountd
y y TCP:111 4 y
@ UDP:111
: 1) | ;
IO i
! 3 i
l @ |
mountd
PMAPPROC SET
mount
RPC mountd
PMAPPROC GETPORT
mount mountd TCP UDP
RPC
MOUNTPROC _MNT
RPC mountd
inode
NFS
NFS 2049
mount NFS
mount
3.1.1-1 NFS



3.1.1-1

TCP/UDP RPC NFS || ii
=2 VFS mount --------—-—--—-
nfs_mount_data
rpcgen -EBUSY
0, X
nfs_mount_data 3.1.1-2
i) NFS file_system_type
3.1.1-4
nfs_mount_data
super_block 3.1.1-3

(/etc/mtab) nfs_mount_data  super_block
NFS read_super()
—————————————— NFS read_super ----------------
NFS UDP
rpciod
NFS
(attribute)

NFS super_block

——— — — — — — — — e e e — — e e — — — — — — —
| =




3.1.1-2 NFS

include/linux/nfs_mount.h util-linux-2.xx/mount/*
struct nfs_mount_data {

int version; /*1*/

int fd; /*1*/ by socket()

struct nfs_fh  root; /*1*/ by RPC call - MOUNTPROC_MNT

int flags; /*1*/

int rsize; /* 1 */

int wsize; /1 */

int timeo; /*1*/ 7 when udp, 70 when tcp

int retrans; /1 */ 3

int acregmin; /*1*/ 3

int acregmax; /*1*/ 60

int acdirmin; /* 1 */ 30

int acdirmax; /1 */ 60

struct sockaddr_in addr; /* 1 */ port (by pmap_getport() or NFS_PORT=2049)

char hostname[256];/* 1 */ NFS Server name

int namlen; /* 2 */

unsigned int bsize; /* 3 */




3.1.1-3

include/linux/fs.h

struct super_block {
struct list_head s_list;
kdev_t s_dev;
unsigned long s_blocksize;
unsigned char

unsigned char s_lock;
unsigned char s_rd_only;
unsigned char s_dirt;

struct file_system_type *s_type;
struct super_operations *s_op;
struct dquot_operations *dg_op;

unsigned long s_flags;
unsigned long s_magic;
unsigned long s_time;
struct dentry *s_root;
struct wait_queue *s_wait;

struct inode *s_ibasket;

short int s_ibasket_count;
short int s_ibasket_max;
struct list_head s _dirty;
union {
struct minix_sb_info minix_sb;
struct ext2_sb_info ext2_sh;
struct nfs_sb_info nfs_sb;

void
}ou;
/* for VFS *only*. */
struct semaphore s_vfs_rename_sem;

*generic_shp;

s_blocksize bits;

fs/nfs/inode.c

VFS

nfs, call by nfs_block_size()
nfs, call by nfs_block_size()
VFS

VFS, (0)

VFS

VFS 3.1.1-4
nfs, nfs_sops 3.1.1-5
VFS, (0)

nfs, NFS_SUPER_MAGIC

nfs, —struct nfs_fh

nfs_dentry_operations( 3.1.1-6)

nfs, ~struct nfs_server —struct rpc_clnt

( 3.1.1-7)

-10 -




3.1.1-4

include/linux/fs.h

struct file_system_type {
const char *name;
int fs_flags;
struct super_block *(*read_super)
(struct super_block *, void *, int);
struct file_system_type * next;

fs/nfs/inode.c

nfs_fs_type = {

}

nfs”,
01
nfs_read_super,

NULL

3.1.1-5

include/linux/fs.h

struct super_operations {
void (*read_inode) (struct inode *);
void (*write_inode) (struct inode *);
void (*put_inode) (struct inode *);
void (*delete_inode) (struct inode *);
int (*notify_change) (struct dentry *, struct iattr *);
void (*put_super) (struct super_block *);
void (*write_super) (struct super_block *);
int (*statfs) (struct super_block *, struct statfs *, int);
int (*remount_fs) (struct super_block *, int *, char *);
void (*clear_inode) (struct inode *);
void (*umount_begin) (struct super_block *);

1

fs/nfs/inode.c

nfs_sops = {

nfs_read_inode,
NULL,
nfs_put_inode,
nfs_delete_inode,
nfs_notify_change,
nfs_put_super,
NULL,

nfs_statfs,

NULL,

NULL,
nfs_umount_begin

-11 -




3.1.1-6

include/linux/dcache.h

struct dentry {
int d_count;
unsigned int d_flags;
struct inode * d inode; /* Where the name belongs to
- NULL is negative */
dentry * d_parent; /* parent directory */
dentry * d_mounts; /* mount information */
dentry * d_covers;
list_head d_hash; /*
list_head d_lru; /*

struct
struct
struct
struct
struct

lookup hash list */
d_count = 0 LRU list */

struct list_head d_child; /* child of parent list */
struct list_head d_subdirs;/* our children */
struct list_head d_alias; /* inode alias list */

struct gstr d_name;

unsigned long d_time; /* used by d_revalidate */

struct dentry_operations *d_op;

struct super_block * d_sb; /* The root of dentry tree */

unsigned long d_reftime; /* last time referenced */

void * d_fsdata; /* fs-specific data */

unsigned char d_iname[DNAME_INLINE_LEN]; /* small names */
}:

fs/nfs/inode.c, dir.c

itself

nfs, —nfs_dentry operations
itself’s super_block

|

|
nfs, —struct nfs_fh |
|
|
|
|

struct dentry_operations {
int (*d_revalidate)(struct dentry *, int);
int (*d_hash) (struct dentry *, struct gstr *);
int (*d_compare) (struct dentry *,
struct gstr *,
struct gstr *);
void (*d_delete)(struct dentry *);
void (*d_release)(struct dentry *);
void (*d_iput)(struct dentry *, struct inode *);
};

¥

nfs_dentry_operations = {
nfs_lookup_revalidate,
NULL,
NULL,

nfs_dentry delete,
nfs_dentry_release,
NULL

-12 -




3.1.1-7 NFS

include/linux/nfs_fs_sb.h

struct nfs_sb_info {
struct nfs_server s_server
struct nfs_fh s_root;

}s

fs/nfs/inode.c

nfs, struct rpc_cint
nfs, root file handle for NFS

1

3.1.1-8

NFS

include/linux/nfs_fs _sb.h

struct nfs_server {
struct rpc_clnt *client;

/* RPC client handle */

fs/nfs/inode.c

nfs, by rpc_create_client()

int flags; /* various flags */ nfs,
int rsize; /* read size */ nfs, by nfs_block_size()
int wsize; /* write size */ nfs, by nfs_block_size()
unsigned int bsize; /* server block size */ nfs, by nfs_block_size()
unsigned int acregmin; /* attr cache timeouts */ nfs, from , for file
unsigned int acregmax; nfs, from , for file
unsigned int acdirmin; nfs, from , for dir
unsigned int acdirmax; nfs, from , for dir
char * hostname; /* remote hostname */ nfs, from

}: !

NFS
3.1.1-9 NFS

include/linux/nfs_fs_sb.h fs/nfs/inode.c

struct nfs_fh {
char data[NFS_FHSIZE]; NFS Ver.2 32 Ver.3

};

64

-13-




3.1.1-10

Call clInt_call

Call socket

Call bindresvport
Call pmap_getport
Call auth_destroy
Call clInt_destroy
Call close

Call authunix_create_default

(get root file handle)

(for closing clInt sock)

Program=MOUNTPROC_MNT

main() { mount.c
Call mount_one ~——
} I
|
mount_one() { -——
Call try_mount_one —<——
} I
|
try_mount_one() { -~
Call nfsmount -7
Call try_mount5 <1| I nfsmount
Call my_addmntent i i
} |1
|1
try_mount5 { -/ I
Call mount5 *'i I nfsmount
} |1
||
[ 1
mount5 { —~-
— Call mount ~ SYSTEM CALLI nfsmount
count up successful sys—caFl
3 |
nfsmount() { ~——
Call clInttcp_create() Port=0,sock=RPC_ANYSOCK, IP addr
or clntudp_create() nfsmount.c

- 14 -




3.1.1-11

>

Call xprt_create_proto

Call rpc_create_client

Call rpciod_up

Call nfs_proc_getattr
}

Proto=1PPROTO_UDP, IP addr, ...

RPC, NFS

super.c
--sys_mount() {
Call get_unnamed_dev 0
Call do_mount -
} |
|
do_mount() { (———l
Call read_super —-=———1
Call fs_may_mount I
Call add vfsmnt I
Call dmount I
} |
I
read_super() { !
Call get_fs_type
Call get_empty_super
Call nfs_read_supere———-
} |
!
nfs_read_super() { —<———- inode.c

-15-




3.1.1-12 NFS

fstab.c fatab mount.c call
getusername.c

lomount.c mount.c call
losetup.c mount.c call
mntent.c mount.c call
mount.c

mount_by label.c mount.c call
nfsmount.x NFS RPC

nfsmount.c NFS mount.c call
nfsmount cint.c NFS RPC nfsmount.x

nfsmount xdr.c NFS XDR nfsmount.x

realpath.c glibc  realpath
sundries.c

umount.c

version.c

-16 -




3.1.2 KRPC

NFS RPC
NFS
NFS
NFS
RPC
NFS
3.1.2-2
NFS RPC
3.1.3
NFS

RPC
Virtual File System VFS
NFS RPC
nfsd RPC
VFS
RPC
3.1.2-1 RPC
RPC 3.1.2-3
18
3.1.2-1 2
External Data Representation XDR
XDR
RPC 3.1.2-3
VFS
3.1.2-4

-17 -
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VFS



NFS
\
RPC
NFS RPC Args Res
NFS RPC (nfs_proc_xxxxx())
rpc_call() do_rpc_call()
do_rpc_call()
rpc_call() RPC
do_rpc_call() RPC
RPC
( 3.1.2-2 3 )
3.1.2-1 NFS

-18 -
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do_rpc_call

rpc_new_task() - For async rpc_call
or rpc_init_task() - For sync rpc call

rpc_call_setup()
rpc_execute('

RPC TASK

(Jeortresened )
;

,{ xprt->backlog

cong > cwnd

caII _reserve()

call_alocate()
caII _encode()

|

Isleep on  |£STE-S2ST00

. xprt_receive()
call_receive()

@ = Sync taSk
.
sched_queue

A

sleep on v

xprt->pending udp_data_ready()

A

asynd rpc_call

ﬂreturn

sync |rpc_call

A return

call_decode()

async task xprt->backlog

A

async task

|
J |
Comea>H / =
J |
/ ake_up_nexi
default_callback Y Vi
/ll_'> rpc_release_task

_/rpc_schedule()

rpc_iod

3.1.2-3 RPC

-20-



NFS

VES

VES

NFS

VES

————————

<________

=

NFS

312-4 NFS RPC

-21-



3.1.2-1 NFS

RPC

#define QUADLEN(len)

(((len) +3) > 2)

#define PROC(proc, argtype, restype)

¥

{ "nfs_" #proc, ¥
(kxdrproc_t) nfs_xdr_##argtype, ¥
(kxdrproc_t) nfs_xdr_##restype, ¥
MAX(NFS_##argtype## sz ,NFS_##restype## sz) << 2 ¥

}

RPC XDR XDR

static struct rpc_procinfo nfs_procedures[18] = {

PROC(null, enc_void, dec void),

PROC(getattr, thandle, attrstat),

PROC(setattr, sattrargs, attrstat),

PROC(root, enc_void, dec_void),

PROC(lookup, diropargs, diropres),

PROC(readlink, fhandle, readlinkres),

PROC(read, readargs, readres),

PROC(writecache, enc_void, dec void),

PROC(write, writeargs, attrstat),

PROC(create, createargs, diropres),

PROC(remove, diropargs, stat),

PROC(rename, renameargs, stat),

PROC(Nink, linkargs, stat),

PROC(symlink, symlinkargs, stat),

PROC(mkdir, createargs, diropres),

PROC(rmdir, diropargs, stat),

PROC(readdir, readdirargs, readdirres),

PROC(statfs, fhandle, statfsres),

-22-




3.1.2-2 NFS RPC
#define nfsd_proc_none NULL
#define nfssvc_release _none NULL

struct nfsd_void { int dummy; };

#define PROC(name, argt, rest, relt, cache)

{ (svc_procfunc) nfsd_proc_##name,
(kxdrproc_t) nfssvc_decode ##argt,
(kxdrproc_t) nfssvc_encode_##rest,
(kxdrproc_t) nfssvc_release ##relt,
sizeof(struct nfsd ##argt),
sizeof(struct nfsd_##rest),

01
cache

K K K K K K K K K

RPC

XDR

XDR

struct svc_procedure

PROC(null,
PROC(getattr,
PROC(setattr,
PROC(none,
PROC(lookup,

PROC(readlink,

PROC(read,
PROC(none,
PROC(write,
PROC(create,
PROC(remove,
PROC(rename,
PROC(link,
PROC(symlink,
PROC(mkdir,
PROC(rmdir,
PROC(readdir,
PROC(statfs,

void,
fhandle,
sattrargs,
void,
diropargs,
fhandle,
readargs,
void,
writeargs,
createargs,
diropargs,
renameargs,
linkargs,
symlinkargs,
createargs,
diropargs,
readdirargs,
fhandle,

nfsd_procedures2[18] = {

void,
attrstat,
attrstat,
void,
diropres,
readlinkres,
readres,
void,
attrstat,
diropres,
void,

void,

void,

void,
diropres,
void,
readdirres,
statfsres,

none,
fhandle,
fhandle,
none,
fhandle,
none,
fhandle,
none,
fhandle,
fhandle,
none,
none,
none,
none,
fhandle,
none,
none,
none,

RC_NOCACHE),
RC_NOCACHE),
RC_REPLBUFF),
RC_NOCACHE),
RC_NOCACHE),
RC_NOCACHE),
RC_NOCACHE),
RC_NOCACHE),
RC_REPLBUFF),
RC_REPLBUFF),
RC_REPLSTAT),
RC_REPLSTAT),
RC_REPLSTAT),
RC_REPLSTAT),
RC_REPLBUFF),
RC_REPLSTAT),
RC_REPLBUFF),
RC_NOCACHE),

-23-




3.1.2-3 NFS RPC
-~ VFS
nfsd_proc_null NFS
PING
RPC NFS
RPC
nfsd_proc_getattr fh_verify
nfsd_proc_setattr nfsd setattr
nfsd_proc_none NFS nfsd_proc_root NFS
Linux KNFS
nfsd_proc_lookup nfsd_lookup
nfsd proc readlink nfsd_readlink
nfsd_proc_read nfsd read
nfsd_proc_none NFS nfsd_proc_writecache
NFS
sync
Linux KNFS
nfsd_proc_write nfsd write
nfsd_proc_create fh_verify
nfsd_permission
nfsd_lookup
fh_lock_parent
fh_update

nfsd_create
nfsd_setattr
fh_unlock

nfsd proc remove

nfsd unlink

nfsd_proc_rename

nfsd_rename

nfsd_proc_link

nfsd_link

nfsd_proc_symlink

nfsd_symlink
nfsd_setattr

nfsd_proc_mkdir

nfsd_create

nfsd_proc_rmdir

nfsd_unlink

nfsd_proc_readdir

nfsd_readdir

nfsd_proc_statfs

nfsd_statfs

- 24 -



3.1.3 XDR

NFS RPC NFS
NFS
NFS RPC
RPC
RPC
NFS External Data
Representation XDR XDR  Sun Microsystems
canonical form
XDR
NFS RPC XDR
RPC 3.1.2-1 2
3.131 4

-25-



3.1.3-1 NFS

XDR

RPC

XDR

RPC

nfs_xdr_enc_void

nfs_proc_root
nfs proc write cache

xdr_adjust_iovec()

nfs_xdr_fhandle

nfs_proc_getattr
nfs_proc_readlink
nfs oroc statfs

struct nfs_fh

xdr_encode_fhandle()
xdr_adjust_iovec()

nfs_xdr_sattrargs

nfs_proc_setattr

struct nfs_sattrargs

xdr_encode_fhandle()
xdr_encode_sattr()
xdr_adjust_iovec()

nfs_xdr_diropargs

nfs_proc_lookup
nfs_proc_remove
nfs proc rmdir

struct nfs_diropargs

xdr_encode_fhandle()
xdr_encode_string()
xdr_adjust_iovec()

nfs_xdr_readargs

nfs_proc_read

struct nfs_readargs

xdr_encode_fhandle()
htonl()
xdr_adjust_iovec()

nfs_xdr_writeargs

nfs_proc_write

struct nfs_writeargs

xdr_encode_fhandle()
htonl ()
xdr_adjust_iovec()

nfs_xdr_createargs

nfs_proc_create
nfs_proc_mkdir

struct nfs_createargs

xdr_encode_fhandle()
xdr_encode_string()
xdr_encode_sattr()
xdr_adjust_iovec()

nfs_xdr_renameargs

nfs_proc_rename

struct nfs_renameargs

xdr_encode_fhandle()
xdr_encode_string()
xdr_adjust_iovec()

nfs_xdr_linkargs

nfs_proc_link

struct nfs_linkargs

xdr_encode_fhandle()
xdr_encode_string()
xdr_adjust_iovec()

nfs_xdr_symlinkargs

nfs_proc_symlink

struct nfs_symlinkargs

xdr_encode_fhandle()
xdr_encode_string()
xdr_encode_sattr()
xdr_adjust_iovec()

nfs_xdr_readdirargs

nfs_proc_readdir

struct nfs_readdirargs

xdr_encode_fhandle()
htonl )
xdr_adjust_iovec()

-26 -




3.1.3-2 NFS

RPC

XDR

XDR

RPC

nfs_xdr_dec_void

nfs_proc_root
nfs proc write cache

nfs_xdr_attrstat

nfs_proc_getattr

ntohl ()
nfs_proc_set_attr struct nfs_fattr xdr_decode_fattr()
nfs proc write
nfs_xdr_diropres nfs_proc_lookup ntohl ()

nfs_proc_create
nfs proc mkdir

struct nfs_diropok

xdr_decode_fhandle()
xdr_decode_fattr()

nfs_xdr_readlinkres . . ntohl()
== nfs_proc_readlink struct nfs_readlinkres xdr_decode_string2()
nfs_xdr_readres ntohl()

nfs_proc_read

struct nfs_readres

xdr_decode_fattr()

nfs_xdr_stat

nfs_proc_remove
nfs_proc_rename
nfs_proc_link
nfs_proc_symlink
nfs proc rmdir

nfs xdr readdirres

nfs proc readdir

struct nfs readdirres

ntohl ()

nfs xdr statfsres

nfs_proc_statfs

struct nfs _fsinfo

ntohl ()

-27 -




3.1.3-3 NFS

RPC

XDR

XDR

RPC

nfssvc decode void

nfsd_proc_none

xdr_argsize_check()

nfssvc_decode_fhandle

nfsd_proc_getattr
nfsd_proc_readlink
nfsd proc statfs

struct svc_fh

decode_fth()
xdr_argsize_check()

nfssvc_decode_sattrargs

nfsd_proc_setattr

struct nfsd_sattrargs

decode_fh()
decode_sattr()
xdr_argsize check()

nfssvc_decode_diropargs

nfsd_proc_lookup

nfsd_proc_remove
nfsd proc rmdir

struct nfsd_diropargs

decode_fth()
decode_filename()
xdr_argsize_check()

nfssvc_decode_readargs

nfsd_proc_read

struct nfsd_readargs

decode_fh()
ntohl ()
xdr_argsize_check()

nfssvc_decode_writeargs

nfsd_proc_write

struct nfsd_writeargs

decode_fth()
ntohl ()
xdr_argsize_check()

nfssvc_decode_createargs

nfsd_proc_create
nfsd_proc_mkdir

struct nfsd_createargs

decode_fh()
decode_filename()
xdr argsize check()

nfssvc_decode_renameargs

nfsd_proc_rename

struct nfsd_linkargs

decode_th()
decode_filename()
xdr_argsize check()

nfssvc_decode_linkargs

nfsd_proc_link

struct nfsd_linkargs

decode_fh()
decode_filename()
xdr_argsize_check()

nfssvc_decode_symlinkarg
S

nfsd_proc_symlink

struct nfsd_symlinkargs

decode_fth()
decode_filename()
decode_pathname()
decode_sattr()
xdr_argsize_check()

nfssvc_decode_readdirargs

nfsd_proc_readdir

struct nfsd_readdirargs

decode_fth()
ntohl ()
xdr_argsize_check()

-28 -




3.1.3-4 NFS

XDR

RPC

XDR

RPC

nfssvc_encode_void

nfsd_proc_none
nfsd_proc_remove
nfsd_proc_rename
nfsd_proc_link
nfsd_proc_symlink
nfsd nroc rmdir

xdr_ressize_check()

nfssvc_encode_attrstat

nfsd_proc_getattr

nfsd_proc_setattr
nfsd proc write

struct nfsd_attrstat

encode_fattr()
xdr_ressize_check()

nfssvc_encode_diropres

nfsd_proc_lookup

nfsd_proc_create
nfsd proc mkdir

struct nfsd_diropres

encode_fh()
encode_fattr()
xdr_ressize check()

nfssvc_encode_readlinkres

nfsd_proc_readlink

struct nfsd_readlinkres

htonl ()
xdr ressize check()

nfssvc_encode_readres

nfsd_proc_read

struct nfsd_readres

encode_fattr()
htonl ()
xdr_ressize check()

nfssvc encode readdirres

nfsd proc readdir

struct nfsd _readdirres

xdr_ressize_check()

nfssvc_encode_statfsres

nfsd_proc_statfs

struct nfsd_statfsres

htonl ()
xdr ressize check()
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3.1.4 NFS
NFS NFS 2

(1)

VFS:dentry NFS:nfs_dentry

Lookup RPC NFS

readlink RPC

NFS
inode
inode 3.1.4-1
d fsdata
3.1.1-6
inode i_op
(2)
inode i_op
NFS
NFS 3.1.4-5
nfs_dir_read
nfs_readdir NFS
nfs_open
nfs_release
NFS RPC
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NFS_MAX_DIRCACHE=16

struct nfs_dirent {

dev_t dev;

ino_t ino;

u32 cookie;

unsigned short valid : 1,
locked : 1;

unsigned int size;

unsigned long age;
unsigned long  mtime;
struct wait_queue * wait;

/*
/*
/*
/*
/*
/*
/*
/*

device number */

inode number */

cookie of first entry */
data is valid */

entry locked */

# of entries */

last used */

last attr stamp */

_u32 * entry; /* three __u32"s per entry */
3
NFS
(1)
readdir RPC NFS
(2)
age, mtime,
inode->i_mtime, inode->u.nfs_i.attritimeo
readdir RPC NFS
Linux VES NFS
dentry_operations 3.1.1-6

nfs_lookup_revalidate()
nfs_dentry_delete()

dput()
nfs_dentry release()
Linux
generic_file_write()
3.1.45 nfs_file_inode_operations

NFS

-31-

generic_file_read()

nfs_file_operations

3.1.4-4

3.1.4-6



3.1.4-1 inode

include/linux/fs.h

struct inode {
struct list_head
struct list_head
struct list_head

unsigned long
unsigned int
kdev_t

umode_t

nlink_t

uid_t

gid_t

kdev_t

off_t

time_t

time_t

time_t

unsigned long
unsigned long
unsigned long
unsigned long
struct semaphore
struct semaphore

i_hash;
i_list;
i_dentry;

i_ino;
i_count;
i_dev;
i_mode;
i_nlink;
i_uid;
i_gid;
i_rdev;
i_size;
i_atime;
i_mtime;
i_ctime;
i_blksize;
i_blocks;
i_version;
i_nrpages;
i_sem;
i_atomic_write;

struct inode_operations *i_op;

struct super_block
struct wait_queue

struct file_lock

struct vm_area_struct

struct page
struct dquot

unsigned long
unsigned int
unsigned char
unsigned char

int

unsigned int
_u32

union {

struct nfs_inode_info

}u;

*i_sb;
*i_wait;
*i_flock;
*i_mmap;
*i_pages;

*1_dquot[MAXQUOTAS];

i_state;
i_flags;
i_pipe;
i_sock;

i_writecount;
i_attr_flags;
i_generation;

nfs_i;

fs/nfs/inode.c
after lookup every filed be setted

inode

dchache

inode ( 3.1.4-3)

( 3.1.1-3)
wait
(i_sb->s_flags)
inode
inode

NFS inode ( 3.1.4-2
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3.1.4-2

NFS inode

include/linux/fs.h

struct nfs_inode_info {
struct pipe_inode_info pipeinfo;

/* Various flags */
unsigned short flags;

unsigned long
unsigned long
unsigned long

read_cache_jiffies;
read_cache_mtime;
attrtimeo;

struct nfs_wreq * writeback;

fs/nfs/inode.c
after lookup every filed be setted

NFS
inod->u.pipe_i

inode
inode
Jiffies - read_cache_jiffies > attrtimeo

mtime != read_cache mtime
1 inode

NFSv3
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3.1.4-3 inode

include/linux/fs.h

struct inode_operations {

struct file_operations * default_file_ops;

int (*create) (struct inode *,struct dentry *,int);

struct dentry * (*lookup) (struct inode *,struct dentry *);

int (*link) (struct dentry *,struct inode *,struct dentry *);

int (*unlink) (struct inode *,struct dentry *);

int (*symlink) (struct inode *,struct dentry *,const char *);

int (*mkdir) (struct inode *,struct dentry *,int);

int (*rmdir) (struct inode *,struct dentry *);

int (*mknod) (struct inode *,struct dentry *,int,int);

int (*rename) (struct inode *,struct dentry *,struct inode *,

struct dentry *);

int (*readlink) (struct dentry *, char *,int);

struct dentry * (*follow_link) (struct dentry *, struct dentry *,
unsigned int);

int (*readpage) (struct file *, struct page *);

int (*writepage) (struct file *, struct page *);

int (*bmap) (struct inode *,int);

void (*truncate) (struct inode *);

int (*permission) (struct inode *, int);

int (*smap) (struct inode *,int);

int (*updatepage) (struct file *,struct page *, unsigned long,
unsigned int, int);

int (*revalidate) (struct dentry *);

NFS

inode
3.1.4-4




3.1.4-4 NFS

inode

inode

inode

inode

fs/nfs/dir.c

nfs_dir_inode_operations={
&nfs_dir_operations,
nfs_create, T ( 3.1.4-5)
nfs_lookup,
nfs_link,
nfs_unlink,
nfs_symlink,
nfs_mkdir,
nfs_rmdir,
nfs_mknod,

nfs_rename,
NULL,

NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

nfs_revalidate,

b

fs/nfs/file.c

nfs_file_inode_operations = {
&nfs_file_operations,

( 3.1.4-5)
NULL, /* create */
NULL, /* lookup */
NULL, /* link */
NULL, /* unlink */
NULL, /* symlink */
NULL, /* mkdir */
NULL, /* rmdir */
NULL, /* mknod */
NULL, /* rename */
NULL, /* readlink */
NULL, /* follow_link*/

nfs_readpage, /*
nfs_writepage,/*

readpage */
writepage */

NULL, /* bmap */
NULL, /* truncate */
NULL, /* permission*/
NULL, /* smap */

}

nfs_updatepage,/* updatepage*/

nfs_revalidate,/* revalidate*/

fs/nfs/symlink.c

nfs_symlink_inode_operations={
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

NULL,
nfs_readlink,

nfs_follow_link,
NULL,
NULL,
NULL,
NULL,
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3.1.4-5

include/linux/fs.h

struct file_operations {
loff_t (*llseek) (struct file *, loff_t, int);
ssize_t (*read) (struct file *, char *, size_t, loff_t *);
ssize_t (*write) (struct file *, const char *, size_t, loff_t *);
int (*readdir) (struct file *, void *, filldir_t);
unsigned int (*poll) (struct file *, struct poll_table_struct *);
int (*ioctl) (struct inode *, struct file *, unsigned int,
unsigned long);
int (*mmap) (struct file *, struct vm_area_struct *);
int (*open) (struct inode *, struct file *);
int (*flush) (struct file *);
int (*release) (struct inode *, struct file *);
int (*fsync) (struct file *, struct dentry *);
int (*fasync) (int, struct file *, int);
int (*check_media_change) (kdev_t dev);
int (*revalidate) (kdev_t dev);
int (*lock) (struct file *, int, struct file_lock *);

};
fs/nfs/dir.c fs/nfs/file.c
nfs_dir_operations = { nfs_file_operations = {
NULL, NULL, /* lseek - default */
nfs_dir_read, nfs_file_read, /* read */
NULL, nfs_file_write, /* write */
nfs_readdir, NULL, /* readdir - bad */
NULL, NULL, /* select - default */
NULL, NULL, /* ioctl - default */
NULL, nfs_file_mmap, /* mmap */
nfs_open, nfs_open, /* open */
NULL, nfs_file_flush, /* flush */
nfs_release, nfs_release, /* release */
NULL nfs_fsync, /* fsync */
}; NULL, /* fasync */
NULL, /* check_media_change */
NULL, /* revalidate */
nfs_lock, /* lock */
3
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3.1.4-6 NFS

dir.c
file.c
inode.c inode( )

NFS
mount cint.c nfsroot.c
nfs2xdr.c NFS Ver.2 RPC/XDR
nfs3xdr.c NFS Ver. RPC/XDR| RPC V2
nfsroot.c NFS

NFS
proc.c RPC
read.c NFS file.c
(through generic_file_read)

write.c NFS file.c

(through generic_file_write)
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3.1.5 VFS

NFS

NFS NFS
NFS
Virtual File System VFS
NFS VFS
VFS
v-node
v-node UNIX i-node

NFS

VFS v-node
v-node
VFS
VFS

int register_filesystem(struct file_system_type *);

source-root/include/linux/fs.h

source-root/fs/filesystems.c call

int init_file-system-name_fs(void)

{
return register_filesystem(file-system-name_fs_type);
}
file-system-name:
NRFS nrfs

source-root/include/linux/fs.h
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struct file_system_type {
const char *name;
int fs_flags;
struct super_block *(*read_super) (struct super_block *, void *, int);

struct file_system_type * next;

NFS

static struct file_system_type nfs_fs_type ={

"nfs",
0 /* FS_NO_DCACHE - this doesn't work right now*/,
nfs_read_super,
NULL
}
VFS "nfs” 0
nfs_read_super
VFS 3.1.5-1
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3.1.5-1 VFS

attr.c

bad inode.c

Binfmt_aout.c

a.out

Binfmt elf.c

ELF

Binfmt em86.c

EM86

Binfmt_java.c

JAVA

Binfmt_misc.c

binfmt_java,
binfmt_em86

Binfmt_script.c

block dev.c

Read(),
fsync

write(),

Buffer.c

Dcache.c

Devices.c

dquot.c

exec.c

fentl.c

fentl.c

fifo.c

FIFO

file.c

files_struct fd

file_table.c

filesystems.c

inode.c

joctl.c

ioctl

ioctl

locks.c

namei.c

noquot.c

open.c

open()

pipe.c

pipe

- 40 -




3.1.5-1 VFS

read write.c VFS

readdir.c

select.c Select

stat.c

super.c do_mount(),

do_umount()
read_super()
struct super block
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3.2 NRFS

VFS NFS NRFS
NRFS
mount
NRFS
3.2.1 NRFS
(1) NRFS
VFS NRFS
3.2.1-1
VFS "nrfs”

nrfs_read_super()

(2) NRFS
NRFS
NRFS
#define 3
NRFS
3.2.1-3
(3) NRFS inode
NFS struct nfs_inode_info NRFS
NRFS  inode
3.2.1-4
(4)
3.2.1-5
VFS
include/linux/dcache.h/struct dentry d_fsdata

() /
NRFS

- 42 -

NFS

VFS

3.2.1-2

inode



3.2.1-6

(6)

3.2.1-7 8

()
NFS

inode

ino



3.2.1-1 NRFS

NRFS

include/linux/fs.h

struct file_system_type {
const char *name;

fs/nrfs/inode.c
struct file_system_type nrfs_fs_type = {
“nrfs”,

int fs_flags; 0,
struct super_block *(*read_super) (struct super_block *, void *, int); nrfs_read_super,
struct file_system_type * next; NULL
1 1
3.2.1-2 NRFS
include/linux/nrfs_fs_sb.h
#defined NRFS_MAXSERVERS 3
struct nrfs_server {
struct rpc_clnt * client; RPC
char * hostname; /* remote hostname */
char * dirname; /* server exported path */
unsigned int bsize; /* server block size */
};
3.2.1-3 NRFS
include/linux/nrfs_fs_sb.h
struct nrfs_sb_info {
struct nrfs_server s_server[NRFS_SUPER_MAX]; 3.2.1-2
struct nrfs_fh S_root[NRFS_SUPER_MAX]; NFS
int s_stat[NRFS_SUPER_MAX];
int s_cnt; NRFS
int flags;
int rsize;
int wsize;
unsigned int acregmin;
unsigned int acregmax;
unsigned int acdirmin;
unsigned int acdirmax;




3.2.1-4 NRFS inode

include/linux/nrfs_fs_i.h

struct nrfs_inode_info {
/*
* This is a place holder so named pipes on NFS filesystems
* work (more or less correctly). This must be first in the
* struct because the data is really accessed via inode->u.pipe_i.
*/
struct pipe_inode_info pipeinfo;

/*

* Various flags

*/

unsigned short flags;

/*
* read_cache_jiffies is when we started read-caching this inode,
* and read_cache_mtime is the mtime of the inode at that time.
* attrtimeo is for how long the cached information is assumed
* to be valid. A successful attribute revalidation doubles

* attrtimeo (up to acregmax/acdirmax), a failure resets it to
* acregmin/acdirmin.

*

* We need to revalidate the cached attrs for this inode if

*

* jiffies - read_cache_jiffies > attrtimeo

*

* and invalidate any cached data/flush out any dirty pages if
* we find that

*

* mtime != read_cache_mtime

*/

unsigned long read_cache_jiffies;
unsigned long read_cache_mtime;

unsigned long attrtimeo;

ino_t ino[NRFS_MAXSERVERS]
/*

* This is the list of dirty unwritten pages.

* NFSv3 will want to add a list for written but uncommitted
* pages.

*/

struct nrfs_wreq * writeback;

/* for nrfs repair protocol */
int repair_count[NRFS_MAXSERVERS];

1

NRFS_MAXSERVERS
include/linux/nrfs.h




3.2.1-5 NRFS

include/linux/nrfs.h

struct nrfs_fsdata {

struct nrfs_fh fhs[NRFS_MAXSERVERS];

1

3.2.1-6

include/linux/nrfs.h

struct nrfs_fattr {
enum nrfs_ftype type;

_u32 mode;
_u32 nlink;
. u32 uid;
_u32 gid;
_u32 size;
. u32 blocksize;
_u32 rdev;
_u32 blocks;
_u32 fsid;

u32 fileid;

struct nrfs_timeatime;

struct nrfs_timemtime;

struct nrfs_timectime;

unsigned int rvstat; /* to determine v_ino */
_u32 v_ino; /* pass to VFS"s iget() */

NFS

inode

fileid

1D
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3.2.1-7

fs/nrfs/read.c

struct nrfs_rregmgn {
struct dentry * mr_dentry; /* inode from which to read */

struct page * mr_page; /* page to be read */

struct nrfs_fattr mr_fattr; /* for nrfs_refresh_inode */

void * mr_buf[NRFS_MAXSERVERS];

int mr_stat[NRFS_MAXSERVERS];

int mr_offset; /* read offset for re-read */

int mr_rsize; /* read size for re-read */

int mr_wsize; /* write size for recover */

int mr_rqid; /* read request ID */

int mr_scnt; /* number of server alive */

int mr_txcnt; /* sent read request counter */

int mr_rvchk; /* sent read request counter */

int mr_idxdat; /* server index that called
for data */

int mr_idxok; /* server index that reply
good data */

int mr_idxng; /* server index that reply
bad data */

int mr_lock; /* lock flag for update page

data */
#ifdef NRFS_CHECKSUM_USE
u32 mr_sumdat[NRFS_MAXSERVERS] ;
#endif

}

struct nrfs_rreq {
#ifdef NRFS_CHECKSUM_USE
struct nrfs_csumreadargs ra_args; /* XDR argument struct */
struct nrfs_csumreadres ra_res; /* ... and result struct */
#else

struct nrfs_readargs ra_args; /* XDR argument struct */
struct nrfs_readres ra_res; /* ... and result struct */
#endif

struct nrfs_fattr ra_fattr; /* fattr storage */

struct nrfs_rregmgn * ra_rqmgn;

u32 ra_proc; /* rpc program number */

int ra_idx; /* point to which buf is
used */
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3.2.1-8

include/linux/nrfs_fs._h

struct nrfs_wregmgn { 1
struct file * mw_file; /* dentry referenced */
struct page * mw_page; /* page to be written */
unsigned int mw_offset; /* offset within page */
unsigned int mw_bytes; /* dirty range */
pid_t mw_pid; /* owner process */
int mw_rqid;
int mw_scnt;
int mw_rcnt;
int mw_stat[NRFS_MAXSERVERS];
struct nrfs_wreq * mw_wreq[NRFS_MAXSERVERS];
struct nrfs_fattr mw_fattr[NRFS_MAXSERVERS];
unsigned short mw_flags;

}

struct nrfs_wreq {
struct rpc_listitem wb_list; /* linked list of req’s */
struct rpc_task wb_task; /* RPC task */
struct wait_queue * wb_wait; /* wait for completion */
unsigned int wh_count; /* user count */
unsigned short wb_flags; /* status flags */
struct nrfs_writeargs wb_args; /* NRFS RPC stuff */
struct nrfs_fattr wb_fattr; /* file attributers */
struct nrfs_wregmgn * wb_reqmgn;
int wh_idx;

}

3.2.1-9

include/linux/nrfs_h

struct nrfs_dirent {
dev_t dev; /* device number */
ino_t INo[NRFS_MAXSERVERS]; /* inode number */ || inode
u32 cookie; /* cookie of first entry */
unsigned short valid : 1, /* data is valid */

locked : 1; /* entry locked */

unsigned int size; /* # of entries */
unsigned long age; /* last used */
unsigned long mtime; /* last attr stamp */
struct wait_queue * wait;
_u32 * entry; /* three __u32"s per entry */

};




3.2.2
Red Hat Linux 6.2J Second Edition
mount-2.10f-1.src.rpm NRFS
mount-2.10f-1.src.rpm
util-linux-2.10f.tar.bz2
util-linux-2.10f-realpath.patch
util-linux-2.90-mount-nfsv3.patch

util-linux-2.9w-mount-nfsv3try.patch
NRFS
(1) NFS

) NFS

# mount server::export_dir mount_point

(3)
4)
NRFS (util-linux-2.10f/mount
3.2.2-1
NRFS
Linux
3.2.2-2
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3.2.2-1

nrfsmount.c

nfsmount
mount.c

nrfsmount
sundries.h nrfsmount
Makefile nrfsmount.c
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3.2.2-2

NRFS

1)1 NRFS
sys_mount(dev_name, dir_name, type, new_flag, mount_data) { (NFS)
if {
(to page);
do_remount(dir_name, flags, page); 2) NRFS
do_remount
}
(to page); NRFS
to dev inode
NRFS
do_mount(dev, dev_name, dir_name, flag, page) { inode
dentry (ERROR: -ENOTDIR);
ERROR = -EBUSY;
if {
if ( NRFS) { 3\

ERROR = do_mount_nrfs_n(dentry, fstype->name, flag, page) {

dentry (sbh)
dentry NRFS
shrink_dcache_sb(sbh);
fsync_dev(sb->dev);
fstype->read_super();

}
}

ERROR  sys_mount
}
read_super(dev, type, flags, data, 0) { ( ERROR: -EINVAL);

if
do_mount()
type
read_super()
do_mount()
}
ERROR: -EBUSY
VES ERROR: ENOMEM ;
dentry
sys_mount()
}
do_mount
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3.2.3 KRPC
NRFS

NRFS
NRFS
NRFS NFS RPC
NRFS RPC
3.2.32
3.2.3-3
NRFS
3.23-4 5

-52-

XDR

NRFS

3.2.3-1



3.2.3-1 NRFS

RPC

#define nfsd_proc_none
#define nfssvc_release _none
struct nfsd_void { int dummy; };

NULL
NULL

#define PROC(name, argt, rest, relt, cache)

{ (svc_procfunc) nfsd_proc_##name,
(kxdrproc_t) nfssvc_decode ##argt,
(kxdrproc_t) nfssvc_encode_##rest,
(kxdrproc_t) nfssvc_release ##relt,
sizeof(struct nfsd ##argt),
sizeof(struct nfsd_##rest),

01
cache

K K K K K K K K K

RPC

XDR

XDR

struct svc_procedure

nfsd_procedures2[18] = {

PROC(null, void, void, none, RC_NOCACHE),
PROC(getattr, fhandle, attrstat, fhandle, RC_NOCACHE),
PROC(setattr, sattrargs, attrstat, fhandle, RC_REPLBUFF),
PROC(none, void, void, none, RC_NOCACHE),
PROC(lookup, diropargs, diropres, fhandle, RC_NOCACHE),
PROC(readlink, fhandle, readlinkres, none, RC_NOCACHE),
PROC(read, readargs, readres, fhandle,  RC_NOCACHE),
PROC(none, void, void, none, RC_NOCACHE),
PROC(write, writeargs, attrstat, fhandle, RC_REPLBUFF),
PROC(create, createargs, diropres, fhandle, RC_REPLBUFF),
PROC(remove, diropargs, void, none, RC_REPLSTAT),
PROC(rename, renameargs, void, none, RC_REPLSTAT),
PROC(link, linkargs, void, none, RC_REPLSTAT),
PROC(symlink, symlinkargs, void, none, RC_REPLSTAT),
PROC(mkdir, createargs, diropres, fhandle, RC_REPLBUFF),
PROC(rmdir, diropargs, void, none, RC_REPLSTAT),
PROC(readdir, readdirargs, readdirres, none, RC_REPLBUFF),
PROC(statfs, fhandle, statfsres, none, RC_NOCACHE),
PROC(checksum, checksumargs, checksumres, s )

PROC(checksumread, checksumreadargs, checksumreadres, , ),

PROC(repair, repairargs, repairres, . )y
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3.2.3-2 NRFS RPC

-~ VFS
nfsd_proc_null NFS
PING
RPC NFS
RPC
nfsd_proc_getattr fh_verify
nfsd_proc_setattr nfsd setattr
nfsd_proc_none NFS nfsd_proc_root NFS
Linux KNFS
nfsd_proc_lookup nfsd_lookup
nfsd proc readlink nfsd_readlink
nfsd_proc_read nfsd read
nfsd_proc_none NFS nfsd_proc_writecache
NFS
sync
Linux KNFS
nfsd_proc_write nfsd write
nfsd_proc_create fh_verify
nfsd_permission
nfsd_lookup
fh_lock_parent
fh_update
nfsd_create
nfsd_setattr
fh_unlock
nfsd proc remove nfsd_unlink
nfsd_proc_rename
nfsd_rename
nfsd_proc_link nfsd link
nfsd_proc_symlink nfsd_symlink
nfsd_setattr
nfsd_proc_mkdir nfsd create
nfsd_proc_rmdir nfsd unlink
nfsd_proc_readdir nfsd readdir
nfsd_proc_statfs nfsd statfs




3.2.3-2 NRFS RPC

RPC VFS

nfsd_proc_checksum
nfsd_checksum_read

nfsd_proc_checksumread
nfsd_checksum_read

nfsd_proc_repair
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3.2.3-3 NRFS

NRFS checksum

NRFS checksum

nfsd_proc_checksum

u32[8] fh;

u32 offset;
u32 count;
u32 totalsize;
u32 sumtype;

u32 sumsize;

nfssvc_decode_checksumargs

u32 status;
u32 sumtype;

u32 sumsize;

u32 sumdata[(sumsize+3)>>2 : == 1];
u32 i ftype;
u32 i i_mode;
u32 i i_nlink;
u32 i_uid;
u32 i_gid;
u32 i_size;
u32 i _blksize;
u32 i_rdev;
u32 i _blocks;
u32 i_dev;
u32 i_ino;

u32 i_atime;

u32 i_amsec(==0);
u32 i_mtime;

u32 i_mmsec(==0);
u32 i_ctime;

u32 i_cmsec(==0);

Nfssvc_encode_checksumres
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3.2.3-3 NRFS

NRFS checksum read

NRFS checksum

nfsd_proc_checksumread

u32[8] fh;

u32 offset;
u32 count;
u32 totalsize;
u32 sumtype,;

u32 sumsize;

nfssvc_decode_checksumreadargs

u32 status;

u32 sumtype;

u32 sumsize;

u32 sumdata[(sumsize+3)>>2 : == 1];
u32 i ftype;

u32 i i_mode;

u32 i i_nlink;

u32 i_uid;

u32 i _gid;

u32 i_size;

u32 i _blksize;

u32 i_rdev;

u32 i_blocks;

u32 i_dev;

u32 i.ino;

u32 i_atime;

u32 i_amsec(==0);
u32 i_mtime;

u32 i_mmsec(==0);
u32 i_ctime;

u32 i_cmsec(==0);
u32 count;

u32 data[[(count+3)>>2] ;

Nfssvc_encode_checksumreadres
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3.2.3-3 NRFS

NRFS reparir

NRFS reparir

nfsd_proc_ reparir

u32[8] fh;
u32 e _type;
u32 i_mode;
u3d2 filn;

us2 file[(filn+3)>>2];

u32 IPaddress;
u32 expn;
u32 export[(expn+3)>>2];

u32 ncnt;

u32 IPaddress;
u32 expn;

u32 export[(expn+3)>>2];

[ncnt]

nfssvc_decode_ reparir args

u32 status;

nfssvc_encode_ reparir res
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3.2.3-4 NRFS

XDR

RPC

XDR

RPC

nfssvc_decode_checksumargs

nfsd_proc_checksum

struct nfsd_checksumargs

decode_fth()
ntohl ()
xdr_argsize_check()

nfssvc_decode_checksumreadargs

nfsd_proc_checksumread

struct nfsd_checksumreadargs

decode_fh()
ntohl()
xdr_argsize_check()

nfssvc_decode_repairargs

nfsd_proc_repair

struct nfsd_repairargs

decode_fh()
decode_filename()
ntohl ()
xdr_argsize_check()

3.2.3-5 NRFS

XDR

RPC

XDR

RPC

nfssvc_encode_checksumres

nfsd_proc_checksum

struct nfsd_checksumres

htonl()
encode_fattr()
xdr_ressize_check()

nfssvc_encode_checksumreadres

nfsd_proc_checksumread

struct nfsd_checksumreadres

htonl ()
encode_fattr()
xdr_ressize_check()

nfssvc_encode_repairres

nfsd _proc_repair

struct nfsd repairres

xdr_ressize_check()
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3.24
NRFS  NFS

NRFS

(1)
NRFS

NRFS

NRFS

NRFS



NRFS

3.2.4-1 read_request read_call
3.24-1 read call 1 read call 2
read_call n
VFS
a.
b.
a.
N
N (SIZE)

(SIZE >> 13) >> ((N —a) x 3)
a=0:if SIZE <4096, a=1:if SIZE> 4096

(2)
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NRFS NRFS

3.2.4-2
write_request
(write_call_x)
a. RPC 3
write_queue
WRITEBACK_MAX 128
b. RPC
c 14
KRPC
KRPC
a.
b.

VFS
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For 1 read request

| 1
i i
1 1
E read _request i
i !
i read_call_1 !

1
| |
! data_bufl :
1 .
i !
i pdata bufi data_buf2 !

1
i i
1 1
: read_call_2 i
i data_bufn i
| 1
; _ i
i i
E pdata_bufl read_call_n :
; i
; i
; i
| |
! pdata_bufl !
; i
; i
; i
; i
; i
; i
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I P ) N FE PP

To Server To Server To Server
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write_call_n

prev

next

| page-addr _

offset

| .bytes — "

| —

RPC TASK

prev q

next

write _request write_call 1 write_call_2
“page_addr ~'\~ prev /r prev
N t 4
[ | offset nex 7L et .
X age -addr "
bytes P /P_ \ge - page_addr
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|
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3.2.5 NRFS
NRFS 3.2.5-1

NFS NRFS

NFS
NRFS

NRFS
NRFS
NRFS

NRFS
A NRFS
B NFS NRFS

v-node

NFS
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3.3 NRFS

NRFS
NRFS
NRFS
NRFS
3.3.1 NRFS
(1) NRFS
NRFS 3.3.1-1
NRFS NRFS
NRFS
NRFS
NRFS

Red Hat Linux 6.2J Second Edition / Kernel 2.2.16-3

(2) NRFS
NRFS

(3) NRFS
NRFS
NFS NFS
NRFS NFS
NRFS

NFS NFS
NRFS NRFS inode
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NFS
NRFS

NRFS
NRFS
RPC
NRFS
NRFS

NRFS

NRFS

RPC

NRFS

mount
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3.3.1-1 NRFS
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3.3.2 NRFS
NRFS
NRFS

NRFS

NRFS

(1) NRFS
NRFS

mount
mkdir
rmdir
cp
cat
In
rm
umount
NRFS
3.3.2-1
NRFS
3.32-3 5

NRFS

NRFS

NRFS

NRFS

(2) NRFS
NRFS

3.3.2-2

NRFS

NFS
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NRFS
NRFS

NRFS /home/nrfs
root/left/README.kernel-sources

cat

NRFS 3.3.2-6 NRFS

3.3.2-7 NRFS
3.3.2-8

NRFS
NRFS

NRFS /home/nrfs
root/right root/left/README.kernel-sources

cat
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NRFS 3.3.2-9
3.3.2-10 NRFS
3.3.2-11
(3) NRFS
NRFS
NRFS
NFS NRFS
NRFS
NRFS
NFS
NFS
3.3.2-1
NRFS
NFS
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[root@nrpc04 tests]# mount nrpcOl::/home/nrfs /mnt/nrfs

[root@nrpc04 tests]# mount nrpc02::/home/nrfs /mnt/nrfs

[root@nrpcO04 tests]# mount nrpc03::/home/nrfs /mnt/nrfs

[root@nrpc04 tests]# mount
/dev/hda3 on / type ext2 (rw)
none on /proc type proc (rw)
/dev/hdal on /boot type ext2 (rw)
/dev/hda8 on /home type ext2 (rw)
/dev/hda7 on /tmp type ext2 (rw)
/dev/hda5 on /usr type ext2 (rw)
/dev/hda6 on /var type ext2 (rw)
none on /dev/pts type devpts (rw,gid=5,mode=620)
automount(pid389) on /misc type autofs (rw,fd=5,pgrp=389,minproto=2,maxproto=3)
nrpc01::/home/nrfs on /mnt/nrfs type nrfs (rw,addr=172.20.37.140)
nrpc02::/home/nrfs on /mnt/nrfs type nrfs (rw,addr=172.20.37.141)
nrpc03: :/home/nrfs on /mnt/nrfs type nrfs (rw,addr=172.20.37.142)

[nrfs@nrpc04 ~/tests]$ cd /mnt/nrfs
[nrfs@nrpc04 nrfs]$ Is
testdir

[nrfs@nrpc04 nrfs]$ mkdir root
[nrfs@nrpc04 nrfs]$ mkdir root/right
[nrfs@nrpc04 nrfs]$ mkdir root/left
[nrfs@nrpc04 nrfs]$ mkdir root/right/right
[nrfs@nrpc04 nrfs]$ mkdir root/right/left
[nrfs@nrpc04 nrfs]$ Is -IR root

root:
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:13 left
drwxrwxr-x 4 nrfs nrfs 4096 Mar 6 13:13 right
root/left:

0
root/right:

8
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:13 left
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:13 righet
root/right/left:

0
root/right/righet:

0

[nrfs@nrpc04 nrfs]$ rmdir root/right/right
[nrfs@nrpc04 nrfs]$ rmdir root/right/left
[nrfs@nrpc04 nrfs]$ Is -IR root

root:

8
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:13 left
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:14 right
root/left:

0
root/right:

0

[nrfs@nrpc04 nrfs]$ Is -1 /var/log/dmesg
-rw-r--r-- 1 root root 2864 Mar 6 11:03 /var/log/dmesg

[nrfs@nrpc04 nrfs]$ cp /var/log/dmesg root/left
[nrfs@nrpc04 nrfs]$ Is -IR root
root:

drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:14 left
drwxrwxr-x 2 nrfs nrfs 4096 Mar 6 13:14 right
root/left:

4
-rw-r--r-- 1 nrfs nrfs 2864 Mar 6 13:13 dmesg
root/right:

0

[nrfs@nrpc04 nrfs]$ Is -1 testdir/cat

16

-rw-r--r-- 1 nrfs nrfs 13561 Mar 6 12:39 README

[nrfs@nrpc04 nrfs]$ cat testdir/cat/README
Linux kernel release 2.2.xx

These are the release notes for Linux version 2.2. Read them carefully,
as they tell you what this is all about, explain how to install the
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kernel, and what to do if something goes wrong.

However, please make sure you don"t ask questions which are already answered

in various files in the Documentation directory.

WHAT IS LINUX?

See DOCUMENTATION below.

If you for some reason cannot do the above (you have a pre-compiled
kernel image or similar), telling me as much about your setup as

possible will help.

- Alternately, you can use gdb on a running kernel. (read-only; i.e. you
cannot change values or set break points.) To do this, first compile the
kernel with -g; edit arch/i386/Makefile appropriately, then do a "make
clean". You"ll also need to enable CONFIG_PROC_FS (via "make config").

After you"ve rebooted with the new kernel, do "gdb vmlinux /proc/kcore".
You can now use all the usual gdb commands. The command to look up the
point where your system crashed is "l *OxXXXXXXXX". (Replace the XXXes

with the EIP value.)

gdb*ing a non-running kernel currently fails because gdb (wrongly)
disregards the starting offset for which the kernel is compiled.

[nrfs@nrpc04 nrfs]$ In -s ~/tests tests

[nrfs@nrpc04 nrfs]$ Is -1 tests
Irwxrwxrwx 1 nrfs nrfs

[nrfs@nrpco4 nrfs]$ Is -IR root

root:

8
drwxrwxr-x 2 nrfs nrfs
drwxrwxr-x 2 nrfs nrfs
root/left:

4
-rw-r--r-- 1 nrfs nrfs
root/right:

0

[nrfs@nrpc04 nrfs]$ rm root/left/dmesg
[nrfs@nrpco4 nrfs]$ Is -IR root
root:
8
drwxrwxr-x 2 nrfs nrfs
drwxrwxr-x 2 nrfs nrfs

root/left:
0

root/right:
0

[nrfs@nrpc04 nrfs]$ cd ~/tests

[root@nrpc04 tests]# umount /mnt/nrfs

[root@nrpc04 tests]# mount
/dev/hda3 on / type ext2 (rw)
none on /proc type proc (rw)
/dev/hdal on /boot type ext2 (rw)
/dev/hda8 on /home type ext2 (rw)
/dev/hda7 on /tmp type ext2 (rw)
/dev/hda5 on /usr type ext2 (rw)
/dev/hda6 on /var type ext2 (rw)

none on /dev/pts type devpts (rw,gid=5,mode=620)

16 Mar

4096 Mar
4096 Mar

2864 Mar

4096 Mar
4096 Mar

Oinbooogogdn
ooggooooond

6 13:15 tests -> /home/nrfs/tests

14 left

6 13:
6 13:14 right

6 13:13 dmesg

OmO4O0ooggn
goooonbd

13:15 left

6
6 13:14 right

Oumount O OO 0OOO
Oo0o0o0o0o0oOod

automount(pid389) on /misc type autofs (rw,fd=5,pgrp=389,minproto=2,maxproto=3)

0332-10UNRFSOUOOOOOOOODOOOOOOO
ONRFSOOOOODOOOOoOOoooooooooogo
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<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
SERVER#0 reply getattr

refresh_inode(4/402676 ct=1)

_nrfs_fhget(4/402676 ct=1)

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

refresh_inode(4/402676 ct=1)

nrfs_readdir(///)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 3

call SERVER#1 to readdir 0
SERVER#1 reply readdir: 3

call SERVER#2 to readdir O
SERVER#2 reply readdir: 3

nrfs_readdir(///)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

refresh_inode(4/402676 ct=1)

lookup(//root)

call SERVER#0 to lookup root
diropres status 2

SERVER#0 reply lookup: -2

Can"t find root on SERVER#0Q 11!

call SERVER#1 to lookup root
diropres status 2

SERVER#1 reply lookup: -2

Can"t find root on SERVER#1 111

call SERVER#2 to lookup root
diropres status 2

SERVER#2 reply lookup: -2

Can"t find root on SERVER#2 11!

mkdir(4/402676, root

call SERVER#0 mkdir root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply mkdir: 0

call SERVER#1 mkdir root
diropres status 0
diropres OK type 2 mode 40775 dev 308 ino 625ad
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<4>NRFS

<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS

<4>NRFS

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS
<4>NRFS

<4>NRFS:
<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

: SERVER#1 reply mkdir: 0

call SERVER#2 mkdir root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
- SERVER#2 reply mkdir: 0

dentry_delete(//root, d_flags=0 means do nothing)
lookup(//root)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

nrfs fhget(//root, intall th from SERVER#0, 0)
nrfs_fthget(//root, intall fh from SERVER#1, 0)
nrfs_fhget(//root, intall fh from SERVER#2, 1)

nrfs_fhget(//root set fileid=2:1074224705)
refresh_inode(4/1074224705 ct=1)
_nrfs_fhget(4/1074224705 ct=1)

lookup(root/right)

call SERVER#0 to lookup right
diropres status 2

SERVER#0 reply lookup: -2

Can"t find right on SERVER#0 111!

call SERVER#1 to lookup right
diropres status 2

SERVER#1 reply lookup: -2

Can"t find right on SERVER#1 111

call SERVER#2 to lookup right
diropres status 2

SERVER#2 reply lookup: -2

Can"t find right on SERVER#2 111

mkdir(4/1074224705, right

call SERVER#0 mkdir right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply mkdir: 0

call SERVER#1 mkdir right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply mkdir: 0

call SERVER#2 mkdir right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply mkdir: 0

dentry_delete(root/right, d flags=0 means do nothing)

dentry_delete(//root, d_flags=0 means do nothing)

lookup(root/left)

call SERVER#0 to lookup left
diropres status 2

SERVER#0 reply lookup: -2

Can"t find left on SERVER#0 11!

call SERVER#1 to lookup left
diropres status 2

SERVER#1 reply lookup: -2

Can"t find left on SERVER#1 11!

call SERVER#2 to lookup left
diropres status 2

SERVER#2 reply lookup: -2

Can"t find left on SERVER#2 11!

mkdir(4/1074224705, left

call SERVER#0 mkdir left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply mkdir: 0

call SERVER#1 mkdir left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply mkdir: 0

call SERVER#2 mkdir left
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<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:
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<4>NRFS:

<4>RPC:
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<4>NRFS:
<4>NRFS:

<4>RPC:

diropres status 0
diropres OK type 2 mode 40775 dev 308 ino 5a623
: SERVER#2 reply mkdir: 0

dentry delete(root/left, d flags=0 means do nothing)
dentry_delete(//root, d_flags=0 means do nothing)

lookup(root/right)

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

nrfs_fhget(root/right, intall fh from SERVER#0, 0)
nrfs fhget(root/right, intall fh from SERVER#1, 0)
nrfs_fhget(root/right, intall fh from SERVER#2, 1)

nrfs_fhget(root/right set fileid=2:1073918882)
refresh_inode(4/1073918882 ct=1)
_ nrfs_fhget(4/1073918882 ct=1)

lookup(right/righet)

call SERVER#0 to lookup righet
diropres status 2

SERVER#0 reply lookup: -2

Can"t find righet on SERVER#0 111

call SERVER#1 to lookup righet
diropres status 2

SERVER#1 reply lookup: -2

Can"t find righet on SERVER#1 111

call SERVER#2 to lookup righet
diropres status 2

SERVER#2 reply lookup: -2

Can"t find righet on SERVER#2 111

mkdir(4/1073918882, righet

call SERVER#0 mkdir righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aac
SERVER#0 reply mkdir: 0

call SERVER#1 mkdir righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b0
SERVER#1 reply mkdir: 0

call SERVER#2 mkdir righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 623el
: SERVER#2 reply mkdir: 0

dentry delete(right/righet, d flags=0 means do nothing)
dentry_delete(root/right, d_flags=0 means do nothing)

lookup(right/left)

call SERVER#0 to lookup left
diropres status 2

SERVER#0 reply lookup: -2

Can"t find left on SERVER#0Q 11!

call SERVER#1 to lookup left
diropres status 2

SERVER#1 reply lookup: -2

Can"t find left on SERVER#1 11!

call SERVER#2 to lookup left
diropres status 2

SERVER#2 reply lookup: -2

Can"t find left on SERVER#2 11!

mkdir(4/1073918882, left

call SERVER#0 mkdir left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aad
SERVER#0 reply mkdir: 0

call SERVER#1 mkdir left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b1
SERVER#1 reply mkdir: 0

call SERVER#2 mkdir left
diropres status 0
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<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
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<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

diropres OK type 2 mode 40775 dev 308 ino 662c3
SERVER#2 reply mkdir: 0

dentry delete(right/left, d_flags=0 means do nothing)
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir O
SERVER#2 reply readdir: 4

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

refresh_inode(4/1073918882 ct=1)
dentry_delete(root/right, d_flags=0 means do nothing)
lookup(root/left)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

nrfs_fhget(root/left, intall fh from SERVER#0, 0)
nrfs fhget(root/left, intall fh from SERVER#1, 0)
nrfs_fhget(root/left, intall fh from SERVER#2, 1)

nrfs_fhget(root/left set fileid=2:1074112035)
refresh_inode(4/1074112035 ct=1)
_ nrfs_fhget(4/1074112035 ct=1)

dentry_delete(root/left, d_flags=0 means do nothing)
nrfs_readdir(//root)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left
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<4>NRFS:
<4>NRFS:
<4>NRFS:
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<4>NRFS:
<4>NRFS:
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<4>NRFS:
<4>NRFS:

diropres status 0
diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(root/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(root/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/left, d_flags=0 means do nothing)

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

refresh_inode(4/1073918882 ct=1)
nrfs_readdir(root/right)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir O
SERVER#2 reply readdir: 4

lookup(right/righet)

call SERVER#0 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 623el
SERVER#2 reply lookup: 0

nrfs_fhget(right/righet, intall fh from SERVER#0, 0)
nrfs fhget(right/righet, intall fh from SERVER#1, 0)
nrfs_fhget(right/righet, intall fh from SERVER#2, 1)

nrfs_fhget(right/righet set fileid=2:1074144225)
refresh_inode(4/1074144225 ct=1)
_ nrfs_fhget(4/1074144225 ct=1)

dentry_delete(right/righet, d_flags=0 means do nothing)
lookup(right/left)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aad
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b1
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 662c3
SERVER#2 reply lookup: 0

nrfs_fhget(right/left, intall fh from SERVER#0, 0)
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nrfs fhget(right/left, intall fh from SERVER#1, 0)
nrfs_fhget(right/left, intall fh from SERVER#2, 1)

nrfs_fhget(right/left set fileid=2:1074160323)
refresh_inode(4/1074160323 ct=1)
_ nrfs_fhget(4/1074160323 ct=1)

dentry_delete(right/left, d_flags=0 means do nothing)
nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aad
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b1
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 662c3
SERVER#2 reply lookup: 0
refresh_inode(4/1074160323 ct=1)
nrfs_readdir(right/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(right/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(right/left, d_flags=0 means do nothing)

call SERVER#0 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b0
SERVER#1 reply lookup: 0
call SERVER#2 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 623el
SERVER#2 reply lookup: 0
refresh_inode(4/1074144225 ct=1)
nrfs_readdir(right/righet)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(right/righet)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(right/righet, d_flags=0 means do nothing)
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call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)

call SERVER#0 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup righet

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 623el
SERVER#2 reply lookup: 0

refresh_inode(4/1074144225 ct=1)
rmdir(4/1073918882, righet

call SERVER#0 to rmdir righet
SERVER#0 reply rmdir: 0

call SERVER#1 to rmdir righet
SERVER#1 reply rmdir: O

call SERVER#2 to rmdir righet
SERVER#2 reply rmdir: 0

dentry_delete(right/righet, d_flags=0 means do nothing)

put_inode(4/2:1074144225)
: delete_inode(4/2:1074144225)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aad
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625b1
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 662c3
SERVER#2 reply lookup: 0

refresh_inode(4/1074160323 ct=1)
rmdir(4/1073918882, left

call SERVER#0 to rmdir left
SERVER#0 reply rmdir: 0

call SERVER#1 to rmdir left
SERVER#1 reply rmdir: O

call SERVER#2 to rmdir left
SERVER#2 reply rmdir: 0

dentry_delete(right/left, d_flags=0 means do nothing)

put_inode(4/2:1074160323)
: delete_inode(4/2:1074160323)

dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
: SERVER#0 reply lookup: O

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)
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nrfs_readdir(//root)

call SERVER#0 to readdir 0
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 4

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

refresh_inode(4/1073918882 ct=1)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply getattr

refresh_inode(4/1073918882 ct=1)
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
dentry_delete(root/left, d_flags=0 means do nothing)
nrfs_readdir(//root)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0
refresh_inode(4/1074112035 ct=1)
nrfs_readdir(root/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2
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<4>NRFS:

<4>NRFS

<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(root/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/left, d_flags=0 means do nothing)

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
: SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0
refresh_inode(4/1073918882 ct=1)
nrfs_readdir(root/right)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/right, d_flags=0 means do nothing)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
: SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

refresh_inode(4/402676 ct=1)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

refresh_inode(4/402676 ct=1)

lookup(//testdir)

call SERVER#0 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa4
SERVER#0 reply lookup: 0

call SERVER#1 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625a8
SERVER#1 reply lookup: 0
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<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS

<4>nrfs:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

call SERVER#2 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 71f61
SERVER#2 reply lookup: 0

nrfs fhget(//testdir, intall fh from SERVER#0, 0)
nrfs_fhget(//testdir, intall fh from SERVER#1, 0)
nrfs_fhget(//testdir, intall fh from SERVER#2, 1)

nrfs_fhget(//testdir set fileid=2:1074208609)
refresh_inode(4/1074208609 ct=1)
__nrfs_fhget(4/1074208609 ct=1)

lookup(testdir/cp)

call SERVER#0 to lookup cp

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa6
SERVER#0 reply lookup: 0

call SERVER#1 to lookup cp

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625aa
SERVER#1 reply lookup: 0

call SERVER#2 to lookup cp

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 71f62
SERVER#2 reply lookup: 0

nrfs_fhget(testdir/cp, intall fth from SERVER#0, 0)
nrfs fhget(testdir/cp, intall fh from SERVER#1, 0)
nrfs_fhget(testdir/cp, intall fh from SERVER#2, 1)

nrfs_fhget(testdir/cp set fileid=2:1074208610)
refresh_inode(4/1074208610 ct=1)
_ nrfs_fhget(4/1074208610 ct=1)

dentry_delete(testdir/cp, d_flags=0 means do nothing)
nrfs_readdir(testdir/cp)

call SERVER#0 to readdir 0
SERVER#0 reply readdir: 3

call SERVER#1 to readdir O
SERVER#1 reply readdir: 3

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 3

lookup(cp/MAINTAINERS)

call SERVER#0 to lookup MAINTAINERS

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 66aa8
SERVER#0 reply lookup: 0

call SERVER#1 to lookup MAINTAINERS

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 625ac
SERVER#1 reply lookup: 0

call SERVER#2 to lookup MAINTAINERS
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 7163
SERVER#2 reply lookup: 0
nrfs_fhget(cp/MAINTAINERS, intall fh from SERVER#0, 0)
nrfs fhget(cp/MAINTAINERS, intall fth from SERVER#1, 0)
nrfs_fhget(cp/MAINTAINERS, intall fh from SERVER#2, 1)
nrfs_fhget(cp/MAINTAINERS set fileid=2:1074208611)
refresh_inode(4/1074208611 ct=1)
_ nrfs_fhget(4/1074208611 ct=1)
dentry_delete(cp/MAINTAINERS, d_flags=0 means do nothing)
nrfs_readdir(testdir/cp)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(cp/MAINTAINERS, d_flags=0 means do nothing)

read(cp/MAINTAINERS, 4096@0)

nrfs_readpage (c034d0e8, cp/MAINTAINERS, 4096@0)
nrfs_readpage_async(c034d0e8, cp/MAINTAINERS, 4096@0)

11 read buffer(c52e8000) for SERVER#0 allocated
11 read buffer(c5331000) for SERVER#1 allocated
11 read buffer(c5330000) for SERVER#2 allocated

11 executing async read call for SERVER#0(nrpc0l)
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<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:
<4>NRFS:

<4>RPC:
<4>RPC:

11 executing async read call for SERVER#1(nrpc02)
11 executing async read call for SERVER#2(nrpc03)

nrfs_readpage (c034d0c0, cp/MAINTAINERS, 4096@4096)
nrfs_readpage_async(c034d0c0, cp/MAINTAINERS, 4096@4096)

12 read buffer(c62dc000) for SERVER#0 allocated
12 read buffer(c62dd000) for SERVER#1 allocated
12 read buffer(c62ec000) for SERVER#2 allocated

12 executing async read call for SERVER#0(nrpc01)
12 executing async read call for SERVER#1(nrpc02)
12 executing async read call for SERVER#2(nrpc03)

nrfs readpage (c034e588, cp/MAINTAINERS, 4096@8192)
nrfs_readpage_async(c034e588, cp/MAINTAINERS, 4096@8192)

deferring async READ request.
nrfs_readpage_sync(c034e588)

13 read buffer(c62ed000) for SERVER#0 allocated
13 read buffer(c5f2a000) for SERVER#1 allocated
13 read buffer(c5f2b000) for SERVER#2 allocated

13 nrfs_readpage_sync(cp/MAINTAINERS on nrpc0l, 4096@8192, c53bd000)

checksum read reply OK status 0
checksum readres 0K, csum(0:4:2748)
11 callback(xid=1423) for page c5339000 from server#l, result 0

checksum read reply OK status 0
checksum readres 0K, csum(0:4:2748)
11 callback(xid=1424) for page c5339000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:2748), count 4096
11 callback(xid=1422) for page c5339000 from server#0, result 4096

11 all read call for page ¢5339000 completed
11 validate data replied from each server
11 update page c5339000 with data reply from SERVER#0

refresh_inode(4/1074208611 ct=1)
11 readpage_async done, 10 successful, 0 failures

checksum read reply OK status 0
checksum readres 0K, csum(0:4:1f38)
12 callback(xid=1426) for page c5338000 from server#l, result 0

checksum read reply OK status 0
checksum readres 0K, csum(0:4:1f38)
12 callback(xid=1427) for page c5338000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:1f38), count 4096
12 callback(xid=1425) for page c5338000 from server#0, result 4096

12 all read call for page ¢5338000 completed
12 validate data replied from each server
12 update page c5338000 with data reply from SERVER#0

refresh_inode(4/1074208611 ct=1)
12 readpage_async done, 11 successful, 0 failures

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:f1f), count 4096
13 nrfs_readpage_sync(cp/MAINTAINERS on nrpc02, 4096@8192, c53bd000)

checksum read reply OK status 0
checksum readres OK, csum(0:4:f1f)
13 nrfs_readpage_sync(cp/MAINTAINERS on nrpc03, 4096@8192, c53bd000)

checksum read reply OK status 0
checksum readres OK, csum(0:4:f1f)
13 validate data replied from each server
13 update page c53bd000 with data reply from SERVER#0

refresh_inode(4/1074208611 ct=1)

nrfs readpage (c034e560, cp/MAINTAINERS, 4096@12288)
nrfs_readpage_async(c034e560, cp/MAINTAINERS, 4096@12288)

14 read buffer(c52e8000) for SERVER#0 allocated
14 read buffer(c5330000) for SERVER#1 allocated
14 read buffer(c5331000) for SERVER#2 allocated

14 executing async read call for SERVER#1(nrpc02)
14 executing async read call for SERVER#0(nrpc01)
14 executing async read call for SERVER#2(nrpc03)

checksum read reply OK status 0
checksum readres 0K, csum(0:4:79e7)
14 callback(xid=1432) for page c53bc000 from server#0, result 0

checksum read reply OK status 0
checksum readres 0K, csum(0:4:79e7)
14 callback(xid=1433) for page c53bc000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:79e7), count 4096

-85-

gooon


Ikeda Masaki
１１／２３

Ikeda Masaki


Ikeda Masaki
-85-


<4>NRFS: 14 callback(xid=1431) for page c53bc000 from server#l, result 4096

<4>NRFS: 14 all read call for page c53bc000 completed
<4>NRFS: 14 validate data replied from each server
<4>NRFS: 14 update page c53bc000 with data reply from SERVER#1

<4>NRFS: refresh_inode(4/1074208611 ct=1)
<4>NRFS: 14 readpage_async done, 12 successful, 0 failures
<4>nrfs: read(cp/MAINTAINERS, 4096@4096)

<4>NRFS: nrfs readpage (c034eda8, cp/MAINTAINERS, 4096@16384)
<4>NRFS: nrfs_readpage_async(c034eda8, cp/MAINTAINERS, 4096@16384)

<4>NRFS: 15 read buffer(c52e8000) for SERVER#0 allocated
<4>NRFS: 15 read buffer(c62dd000) for SERVER#1 allocated
<4>NRFS: 15 read buffer(c62dc000) for SERVER#2 allocated

<4>NRFS: 15 executing async read call for SERVER#0(nrpcO1)
<4>NRFS: 15 executing async read call for SERVER#1(nrpc02)
<4>NRFS: 15 executing async read call for SERVER#2(nrpc03)

<4>NRFS: nrfs_readpage (c034ed80, cp/MAINTAINERS, 4096@20480)
<4>NRFS: nrfs_readpage_async(c034ed80, cp/MAINTAINERS, 4096@20480)

<4>NRFS: 16 read buffer(c62ed000) for SERVER#0 allocated
<4>NRFS: 16 read buffer(c62ec000) for SERVER#1 allocated
<4>NRFS: 16 read buffer(c5f2b000) for SERVER#2 allocated

<4>NRFS: 16 executing async read call for SERVER#0(nrpc01)
<4>NRFS: 16 executing async read call for SERVER#1(nrpc02)
<4>NRFS: 16 executing async read call for SERVER#2(nrpc03)

<4>RPC: checksum read reply OK status 0

<4>RPC: checksum readres OK, csum(0:4:1f64)

<4>NRFS: 15 callback(xid=1435) for page c53f1000 from server#l, result 0
<4>RPC: checksum read reply OK status 0

<4>RPC: checksum readres OK, csum(0:4:1f64)

<4>NRFS: 15 callback(xid=1436) for page c53f1000 from server#2, result 0
<4>RPC: checksum read reply OK status 0

<4>RPC: checksum readres OK, csum(0:4:5746)

<4>NRFS: 16 callback(xid=1438) for page c53f0000 from server#l, result 0
<4>RPC: checksum and data read reply OK status O

<4>RPC: checksum and data readres OK, csum(0:4:1f64), count 4096

<4>NRFS: 15 callback(xid=1434) for page c53f1000 from server#0, result 4096
<4>NRFS: 15 all read call for page c53f1000 completed

<4>NRFS: 15 validate data replied from each server

<4>NRFS: 15 update page c53f1000 with data reply from SERVER#0

<4>NRFS: refresh_inode(4/1074208611 ct=1)

<4>NRFS: 15 readpage_async done, 13 successful, 0 failures

<4>RPC: checksum and data read reply OK status O

<4>RPC: checksum and data readres OK, csum(0:4:5746), count 1108
<4>NRFS: 16 callback(xid=1437) for page c53f0000 from server#0, result 1108
<4>RPC: checksum read reply OK status 0

<4>RPC: checksum readres OK, csum(0:4:5746)

<4>NRFS: 16 callback(xid=1439) for page c53f0000 from server#2, result 0

<4>NRFS: 16 all read call for page c53f0000 completed
<4>NRFS: 16 validate data replied from each server
<4>NRFS: 16 update page c53f0000 with data reply from SERVER#0

<4>NRFS: refresh_inode(4/1074208611 ct=1)
<4>NRFS: 16 readpage_async done, 14 successful, 0 failures

<4>nrfs: read(cp/MAINTAINERS, 4096@8192)
<4>nrfs: read(cp/MAINTAINERS, 4096@12288)
<4>nrfs: read(cp/MAINTAINERS, 4096@016384)
<4>nrfs: read(cp/MAINTAINERS, 4096@20480)
<4>nrfs: read(cp/MAINTAINERS, 4096@21588)

<4>nrfs: flush(4/2:1074208611)
<4>NRFS dentry_delete(cp/MAINTAINERS, d_flags=0 means do nothing)

<4>NRFS: call SERVER#0 to lookup left

<4>RPC: diropres status 0

<4>RPC: diropres OK type 2 mode 40775 dev 308 ino 66aab
<4>NRFS: SERVER#0 reply lookup: 0

<4>NRFS: call SERVER#1 to lookup left

<4>RPC: diropres status 0

<4>RPC: diropres OK type 2 mode 40775 dev 308 ino 625af
<4>NRFS: SERVER#1 reply lookup: 0

<4>NRFS: call SERVER#2 to lookup left

<4>RPC: diropres status 0

<4>RPC: diropres OK type 2 mode 40775 dev 308 ino 5a623
<4>NRFS: SERVER#2 reply lookup: 0

<4>NRFS: refresh_inode(4/1074112035 ct=1)

<4>NRFS dentry_delete(root/left, d_flags=0 means do nothing)
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<4>NRFS

<4>NRFS:
<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<1>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>nrfs:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>nrfs

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

dentry_delete(root/left, d_flags=0 means do nothing)
lookup(left/dmesg)

call SERVER#0 to lookup dmesg
diropres status 2

SERVER#0 reply lookup: -2

Can"t find dmesg on SERVER#0 111!

call SERVER#1 to lookup dmesg
diropres status 2

SERVER#1 reply lookup: -2

Can"t find dmesg on SERVER#1 111

call SERVER#2 to lookup dmesg
diropres status 2

SERVER#2 reply lookup: -2

Can"t find dmesg on SERVER#2 111

dentry_delete(left/dmesg, d_flags=0 means do nothing)
create(4/1074112035, dmesg)

call SERVER#0 create dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 66aac
SERVER#0 reply create: 0

call SERVER#1 create dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 625b0
SERVER#1 reply create: 0

call SERVER#2 create dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 5a624
SERVER#2 reply create: 0

nrfs fhget(left/dmesg, intall fh from SERVER#0, 0)
nrfs_fhget(left/dmesg, intall fh from SERVER#1, 1)
nrfs_fhget(left/dmesg, intall fh from SERVER#2, 0)

nrfs_fhget(left/dmesg set fileid=1:537273776)
refresh_inode(4/537273776 ct=1)

~ nrfs fthget(4/537273776 ct=1)
write(left/dmesg(537273776), 2864@0)

nrfs_updatepage(left/dmesg 2864@0, sync=0)
find write request(4/537273776, c0369e00)
create_write_request(left/dmesg, 0+2864)

append_write_request(c62e2958, c6b30eal)
append write request(c62e2958, c6b30d80)
append_write_request(c62e2958, c6b30900)

21->1449 schedule write_request(SERVER#0, async)
21->1450 schedule write request(SERVER#1, async)
21->1451 schedule_write_request(SERVER#2, async)

- flush(4/1:537273776)

21->1449 nrfs_wback begin (left/dmesg, status=0 flags=0)
21->1450 nrfs wback begin (left/dmesg, status=0 flags=0)
21->1451 nrfs_wback_begin (left/dmesg, status=0 flags=0)

attrstat status 0

attrstat OK type 1 mode 100600 dev 308 ino 66aac
21->1449 nrfs_wback result (left/dmesg, status=0, flags=100)
remove_write_request(c62e2958, c6b30eal)

attrstat status 0

attrstat OK type 1 mode 100600 dev 308 ino 625b0
21->1450 nrfs_wback result (left/dmesg, status=0, flags=100)
remove_write_request(c62e2958, c6b30d80)

attrstat status 0

attrstat OK type 1 mode 100600 dev 308 ino 5a624
21->1451 nrfs_wback result (left/dmesg, status=0, flags=100)
remove_write_request(c62e2958, c6b30900)

21 all write back call for left/dmesg completed.
refresh_inode(4/537273776 ct=1)
dentry_delete(left/dmesg, d_flags=0 means do nothing)

call SERVER#0 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100600 dev 308 ino 5a624
SERVER#2 reply lookup: 0
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refresh_inode(4/537273776 ct=1)
nrfs_notify_change(left/dmesg))

call SERVER#0 to setattr

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 66aac
SERVER#0 reply setattr

call SERVER#1 to setattr

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 625b0
SERVER#1 reply setattr

call SERVER#2 to setattr

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 5a624
SERVER#2 reply setattr

refresh_inode(4/537273776 ct=1)
dentry_delete(left/dmesg, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 4

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

refresh_inode(4/1073918882 ct=1)
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply getattr
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refresh_inode(4/1074112035 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(root/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 3

call SERVER#1 to readdir 0
SERVER#1 reply readdir: 3

call SERVER#2 to readdir O
SERVER#2 reply readdir: 3

call SERVER#0 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 5a624
SERVER#2 reply lookup: 0

refresh_inode(4/537273776 ct=1)
dentry_delete(left/dmesg, d_flags=0 means do nothing)
nrfs_readdir(root/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0
refresh_inode(4/1073918882 ct=1)
nrfs_readdir(root/right)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
SERVER#2 reply readdir: 2

nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0
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call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa4
SERVER#0 reply lookup: 0

call SERVER#1 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625a8
SERVER#1 reply lookup: 0

call SERVER#2 to lookup testdir

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 71f61
SERVER#2 reply lookup: 0

refresh_inode(4/1074208609 ct=1)
lookup(testdir/cat)

call SERVER#0 to lookup cat

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa5
SERVER#0 reply lookup: 0

call SERVER#1 to lookup cat

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625a9
SERVER#1 reply lookup: 0

call SERVER#2 to lookup cat

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 274c2
SERVER#2 reply lookup: 0

nrfs fhget(testdir/cat, intall fh from SERVER#0, 0)
nrfs_fhget(testdir/cat, intall fh from SERVER#1, 0)
nrfs_fhget(testdir/cat, intall fh from SERVER#2, 1)

nrfs_fhget(testdir/cat set fileid=2:1073902786)
refresh_inode(4/1073902786 ct=1)
__nrfs_fhget(4/1073902786 ct=1)

dentry_delete(testdir/cat, d_flags=0 means do nothing)
nrfs_readdir(testdir/cat)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 3

call SERVER#1 to readdir 0
SERVER#1 reply readdir: 3

call SERVER#2 to readdir O
SERVER#2 reply readdir: 3

lookup(cat/README)

call SERVER#0 to lookup README

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 66aa7
SERVER#0 reply lookup: 0

call SERVER#1 to lookup README

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 625ab
SERVER#1 reply lookup: 0

call SERVER#2 to lookup README

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 274c3
SERVER#2 reply lookup: 0

nrfs fhget(cat/README, intall fh from SERVER#0, 0)
nrfs_fhget(cat/README, intall fh from SERVER#1, 0)
nrfs_fhget(cat/README, intall fh from SERVER#2, 1)
nrfs_fhget(cat/README set fileid=2:1073902787)
refresh_inode(4/1073902787 ct=1)
__nrfs_fhget(4/1073902787 ct=1)
dentry_delete(cat/README, d_flags=0 means do nothing)
nrfs_readdir(testdir/cat)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0
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read(cat/README, 512@0)

nrfs readpage (c0373fb8, cat/README, 4096@0)
nrfs_readpage_async(c0373fb8, cat/README, 4096@0)

17 read buffer(c52e8000) for SERVER#0 allocated
17 read buffer(c5f2b000) for SERVER#1 allocated
17 read buffer(c5f2a000) for SERVER#2 allocated

17 executing async read call for SERVER#1(nrpc02)
17 executing async read call for SERVER#0(nrpc01)
17 executing async read call for SERVER#2(nrpc03)

checksum read reply OK status 0
checksum readres OK, csum(0:4:5adc)
17 callback(xid=1513) for page c62cb000 from server#0, result 0

checksum read reply OK status 0
checksum readres OK, csum(0:4:5adc)
17 callback(xid=1514) for page c62cb000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:5adc), count 4096
17 callback(xid=1512) for page c62cb000 from server#l, result 4096

17 all read call for page c62cb000 completed
17 validate data replied from each server
17 update page c62ch000 with data reply from SERVER#1

refresh_inode(4/1073902787 ct=1)
17 readpage_async done, 15 successful, 0 failures

read(cat/README, 512@512)
read(cat/README, 512@1024)
read(cat/README, 512@1536)
read(cat/README, 512@2048)

nrfs readpage (c036c948, cat/README, 4096@4096)
nrfs_readpage_async(c036c948, cat/README, 4096@4096)

18 read buffer(c52e8000) for SERVER#0 allocated
18 read buffer(c5331000) for SERVER#1 allocated
18 read buffer(c5330000) for SERVER#2 allocated

18 executing async read call for SERVER#0(nrpc01)
18 executing async read call for SERVER#1(nrpc02)
18 executing async read call for SERVER#2(nrpc03)

nrfs_readpage (c036c920, cat/README, 4096@8192)
nrfs_readpage_async(c036c920, cat/README, 4096@8192)

19 read buffer(c62dc000) for SERVER#0 allocated
19 read buffer(c62dd000) for SERVER#1 allocated
19 read buffer(c62ec000) for SERVER#2 allocated

19 executing async read call for SERVER#0(nrpc01)
19 executing async read call for SERVER#1(nrpc02)
19 executing async read call for SERVER#2(nrpc03)

nrfs readpage (c034d458, cat/README, 4096@12288)
nrfs_readpage_async(c034d458, cat/README, 4096@12288)

20 read buffer(c62ed000) for SERVER#0 allocated
20 read buffer(c5f2a000) for SERVER#1 allocated
20 read buffer(c5f2b000) for SERVER#2 allocated

20 executing async read call for SERVER#0(nrpc01)
20 executing async read call for SERVER#1(nrpc02)
20 executing async read call for SERVER#2(nrpc03)

checksum read reply OK status 0
checksum readres OK, csum(0:4:ela2)
18 callback(xid=1516) for page c5fd5000 from server#l, result O

checksum read reply OK status 0
checksum readres OK, csum(0:4:ela2)
18 callback(xid=1517) for page c5fd5000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:ela2), count 4096
18 callback(xid=1515) for page c5fd5000 from server#0, result 4096

18 all read call for page c5fd5000 completed
18 validate data replied from each server
18 update page c5fd5000 with data reply from SERVER#0

refresh_inode(4/1073902787 ct=1)

18 readpage_async done, 16 successful, 0 failures
checksum read reply OK status 0
checksum readres 0K, csum(0:4:8dfb)

19 callback(xid=1519) for page c5fd4000 from server#l, result 0
checksum read reply OK status 0
checksum readres 0K, csum(0:4:8dfb)

19 callback(xid=1520) for page c5fd4000 from server#2, result 0
checksum read reply OK status 0

checksum readres 0K, csum(0:4:12ad)
20 callback(xid=1522) for page c534f000 from server#l, result 0
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checksum read reply OK status 0
checksum readres OK, csum(0:4:12ad)
20 callback(xid=1523) for page c534f000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:8dfb), count 4096
19 callback(xid=1518) for page c5fd4000 from server#0, result 4096

19 all read call for page c5fd4000 completed
19 validate data replied from each server
19 update page c5fd4000 with data reply from SERVER#0

refresh_inode(4/1073902787 ct=1)
19 readpage_async done, 17 successful, 0 failures

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:12ad), count 1273
20 callback(xid=1521) for page c534f000 from server#0, result 1273

20 all read call for page c534f000 completed
20 validate data replied from each server
20 update page c534f000 with data reply from SERVER#0

refresh_inode(4/1073902787 ct=1)
20 readpage_async done, 18 successful, 0 failures

read(cat/README, 512@2560)
read(cat/README, 512@3072)
read(cat/README, 512@3584)
read(cat/README, 512@4096)
read(cat/README, 512@4608)
read(cat/README, 512@5120)
read(cat/README, 512@5632)
read(cat/README, 512@6144)
read(cat/README, 51206656)
read(cat/README, 512@7168)
read(cat/README, 512@7680)
read(cat/README, 512@8192)
read(cat/README, 512@8704)
read(cat/README, 512@9216)
read(cat/README, 512@9728)
read(cat/README, 512@10240)
read(cat/README, 512@10752)
read(cat/README, 512011264)
read(cat/README, 512@11776)
read(cat/README, 512@12288)
read(cat/README, 512@12800)
read(cat/README, 512@13312)
read(cat/README, 512@13561)

flush(4/2:1073902787)
dentry_delete(cat/README, d_flags=0 means do nothing)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 624f4
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 5a70d
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40777 dev 308 ino 75e43
SERVER#2 reply getattr

refresh_inode(4/402676 ct=1)
lookup(//tests)

call SERVER#0 to lookup tests
diropres status 2

SERVER#0 reply lookup: -2

Can"t find tests on SERVER#0 !!!

call SERVER#1 to lookup tests
diropres status 2

SERVER#1 reply lookup: -2

Can"t find tests on SERVER#1 111

call SERVER#2 to lookup tests
diropres status 2

SERVER#2 reply lookup: -2

Can"t find tests on SERVER#2 !!1

dentry delete(//tests, d_flags=0 means do nothing)
dentry delete(//tests, d flags=0 means do nothing)
dentry_delete(//tests, d_flags=0 means do nothing)
symlink(4/402676, tests, /home/nrfs/tests)

call SERVER#0 to symlink tests -> /home/nrfs/tests
SERVER#0 reply symlink: 0

call SERVER#1 to symlink tests -> /home/nrfs/tests
SERVER#1 reply symlink: 0
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<4>NRFS

call SERVER#2 to symlink tests -> /home/nrfs/tests
SERVER#2 reply symlink: 0

dentry_delete(//tests, d_flags=0 means do nothing)

lookup(//tests)

call SERVER#0 to lookup tests

diropres status 0

diropres OK type 5 mode 120777 dev 308 ino 62cOb
SERVER#0 reply lookup: 0

call SERVER#1 to lookup tests

diropres status 0

diropres OK type 5 mode 120777 dev 308 ino 5a70e
SERVER#1 reply lookup: 0

call SERVER#2 to lookup tests

diropres status 0

diropres OK type 5 mode 120777 dev 308 ino 75e42
SERVER#2 reply lookup: 0

nrfs_fhget(//tests, intall fh from SERVER#0, 0)
nrfs fhget(//tests, intall fh from SERVER#1, 0)
nrfs_fhget(//tests, intall fth from SERVER#2, 1)

nrfs_fhget(//tests set fileid=2:1074224706)
refresh_inode(4/1074224706 ct=1)
_ nrfs_fhget(4/1074224706 ct=1)

dentry_delete(//tests, d_flags=0 means do nothing)
readlink(//tests)

call SERVER#0 readlink
SERVER#0 reply readlink: 0

call SERVER#1 readlink
SERVER#1 reply readlink: 0

call SERVER#2 readlink
SERVER#2 reply readlink: 0

dentry_delete(//tests, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir O
SERVER#2 reply readdir: 4

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0

refresh_inode(4/1073918882 ct=1)
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0
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call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625af
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 5a623
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(root/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 3

call SERVER#1 to readdir 0
SERVER#1 reply readdir: 3

call SERVER#2 to readdir O
SERVER#2 reply readdir: 3

call SERVER#0 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 5a624
SERVER#2 reply lookup: 0

refresh_inode(4/537273776 ct=1)
dentry_delete(left/dmesg, d_flags=0 means do nothing)
nrfs_readdir(root/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0
refresh_inode(4/1073918882 ct=1)
nrfs_readdir(root/right)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir O
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SERVER#2 reply readdir: 2
nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 66aac
SERVER#0 reply lookup: 0

call SERVER#1 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 625b0
SERVER#1 reply lookup: 0

call SERVER#2 to lookup dmesg

diropres status 0

diropres OK type 1 mode 100644 dev 308 ino 5a624
SERVER#2 reply lookup: 0

refresh_inode(4/537273776 ct=1)

dentry_delete(left/dmesg, d_flags=0 means do nothing)
dentry_delete(left/dmesg, d_flags=0 means do nothing)

unlink(4/1074112035, dmesg)

silly-rename(left/dmesg, ct=1)

safe_remove(left/dmesg, 537273776)
put_inode(4/1:537273776)
delete_inode(4/1:537273776)

call SERVER#0 to remove dmesg
SERVER#0 reply remove: 0

call SERVER#1 to remove dmesg
SERVER#1 reply remove: 0

call SERVER#2 to remove dmesg
SERVER#2 reply remove: 0

dentry_delete(left/dmesg, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa9
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 75e41
SERVER#2 reply lookup: 0

refresh_inode(4/1074224705 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 4

call SERVER#2 to readdir O
SERVER#2 reply readdir: 4

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aaa
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625ae
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right
diropres status 0
diropres OK type 2 mode 40775 dev 308 ino 2b3a2
SERVER#2 reply lookup: 0
refresh_inode(4/1073918882 ct=1)
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup left
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diropres status 0
diropres OK type 2 mode 40775 dev 308
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)

call getattr from SERVER#0

attrstat status 0

attrstat OK type 2 mode 40775 dev 308
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40775 dev 308
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 2 mode 40775 dev 308
SERVER#2 reply getattr

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(//root)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#2 reply lookup: 0

refresh_inode(4/1074112035 ct=1)
nrfs_readdir(root/left)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 2

nrfs_readdir(root/left)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

call SERVER#0 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#0 reply lookup: 0

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#2 reply lookup: 0
refresh_inode(4/1073918882 ct=1)
nrfs_readdir(root/right)

call SERVER#0 to readdir O

ino 66aab

ino 625af

ino 5a623

ino 66aab

ino 625af

ino 5a623

ino 66aab

ino 625af

ino 5a623

ino 66aaa

ino 625ae

ino 2b3a2
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SERVER#0 reply readdir: 2

call SERVER#1 to readdir O
SERVER#1 reply readdir: 2

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 2

nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
SERVER#2 reply readdir: 0

dentry_delete(root/right, d_flags=0 means do nothing)

put_inode(4/2:1074208611)
delete_inode(4/2:1074208611)

dentry_delete(testdir/cp, d_flags=0 means do nothing)

put_inode(4/2:1074208610)
delete_inode(4/2:1074208610)

put_inode(4/2:1073902787)
delete_inode(4/2:1073902787)

dentry_delete(testdir/cat, d_flags=0 means do nothing)

put_inode(4/2:1073902786)
delete_inode(4/2:1073902786)

dentry_delete(//testdir, d_flags=0 means do nothing)

put_inode(4/2:1074208609)
delete_inode(4/2:1074208609)

put_inode(4/2:1074224706)
delete_inode(4/2:1074224706)

dentry_delete(root/left, d_flags=0 means do nothing)

put_inode(4/2:1074112035)
delete_inode(4/2:1074112035)

put_inode(4/2:1073918882)
delete_inode(4/2:1073918882)

dentry_delete(//root, d_flags=0 means do nothing)

put_inode(4/2:1074224705)
delete_inode(4/2:1074224705)

dentry_delete(///, d_flags=0 means do nothing)

put_inode(4/0:402676)
delete_inode(4/0:402676)

03.3.2-20NRFSOOOOOOODOOOOOOOOOO
ONRFSOOOOOOoooogouodogod
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GETATTR 776/402676

GETATTR 776/402676

READDIR 776/402676 4096 bytes at 0
READDIR 776/402676 4096 bytes at 4096
GETATTR 776/402676

LOOKUP  776/402676 root
MKDIR 00000000 root

LOOKUP  776/402676 root
LOOKUP  776/420521 right
MKDIR 00000000 right

LOOKUP  776/420521 left
MKDIR 00000000 left

LOOKUP  776/420521 right
LOOKUP  776/420522 righet
MKDIR 00000000 righet

LOOKUP  776/420522 left
MKDIR 00000000 left

LOOKUP  776/402676 root
READDIR 776/420521 4096 bytes at 0

LOOKUP  776/420521 right
LOOKUP  776/420521 left
READDIR 776/420521 4096 bytes at 4096

LOOKUP  776/420521 left
READDIR 776/420523 4096 bytes at 0
READDIR 776/420523 4096 bytes at 4096

LOOKUP  776/420521 right
READDIR 776/420522 4096 bytes at 0

LOOKUP  776/420522 righet
LOOKUP  776/420522 left
READDIR 776/420522 4096 bytes at 4096

LOOKUP  776/420522 left

READDIR 776/420525 4096 bytes at 0
READDIR 776/420525 4096 bytes at 4096
LOOKUP  776/420522 righet

READDIR 776/420524 4096 bytes at 0
READDIR 776/420524 4096 bytes at 4096

LOOKUP  776/402676 root
LOOKUP  776/420522 righet
RMDIR 00000000 righet

LOOKUP  776/420522 left
RMDIR 00000000 left

LOOKUP  776/402676 root
READDIR 776/420521 4096 bytes at 0

LOOKUP  776/420521 right
GETATTR 776/420522

LOOKUP  776/420521 left
READDIR 776/420521 4096 bytes at 4096

LOOKUP  776/420521 left

READDIR 776/420523 4096 bytes at 0
READDIR 776/420523 4096 bytes at 4096
LOOKUP  776/420521 right

READDIR 776/420522 4096 bytes at 0
READDIR 776/420522 4096 bytes at 4096
GETATTR 776/402676

GETATTR 776/402676

LOOKUP  776/402676 testdir

LOOKUP  776/420516 cp

READDIR 776/420518 4096 bytes at 0

LOOKUP  776/420518 MAINTAINERS
READDIR 776/420518 4096 bytes at 4096

CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-48270000
CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM : 0-4-381f0000
CHECKSUM READ : 8192-4096(4096)-4096 byte/SUM : 0-4-1f0f0000

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 12288-4096(4096)-4096 byte/SUM : 0-4-e7790000
<<

-98-

mkdir root

mkdir root/right

mkdir root/left

mkdir root/right/righet

mkdir root/right/left

rmdir root/right/righet

rmdir root/right/left

ERERE

cp testdir/cp/MAINTAINERS
root/left/dmesg
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Ikeda Masaki
rmdir  root/right/righet

Ikeda Masaki
rmdir  root/right/left

Ikeda Masaki


Ikeda Masaki
cp  testdir/cp/MAINTAINERS
        root/left/dmesg

Ikeda Masaki
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<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

cat testdir/cattREADME

goo

CHECKSUM READ : 16384-4096(4096)-4096 byte/SUM : 0-4-641f0000
CHECKSUM READ : 20480-1108(4096)-4096 byte/SUM : 0-4-46570000
LOOKUP  776/420521 left

LOOKUP  776/420523 dmesg

CREATE  776/420523 dmesg

WRITE 776/420524 2864 bytes at 0

LOOKUP  776/420523 dmesg

SETATTR 776/420524, valid=1, size=0

LOOKUP  776/402676 root

READDIR 776/420521 4096 bytes at 0

LOOKUP  776/420521 right

LOOKUP  776/420521 left

GETATTR 776/420523

READDIR 776/420521 4096 bytes at 4096
LOOKUP  776/420521 left

READDIR 776/420523 4096 bytes at 0

LOOKUP  776/420523 dmesg

READDIR 776/420523 4096 bytes at 4096
LOOKUP  776/420521 right

READDIR 776/420522 4096 bytes at 0

READDIR 776/420522 4096 bytes at 4096
LOOKUP  776/402676 testdir

LOOKUP  776/420516 cat

READDIR 776/420517 4096 bytes at 0

LOOKUP  776/420517 README

READDIR 776/420517 4096 bytes at 4096

>>- CHECKSUM ONLY ->>

CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-dc5a0000
e <<

CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM : 0-4-a2e10000
CHECKSUM READ : 8192-4096(4096)-4096 byte/SUM : 0-4-fh8d0000
CHECKSUM READ : 12288-1273(4096)-4096 byte/SUM : 0-4-ad120000
GETATTR 776/402676

LOOKUP  776/402676 tests

SYMLINK 00000000 tests -> /home/nrfs/tests
LOOKUP  776/402676 tests

READLINK 00000000

LOOKUP  776/402676 root

READDIR 776/420521 4096 bytes at 0

LOOKUP  776/420521 right

LOOKUP  776/420521 left

READDIR 776/420521 4096 bytes at 4096
LOOKUP  776/420521 left

READDIR 776/420523 4096 bytes at 0

LOOKUP  776/420523 dmesg

READDIR 776/420523 4096 bytes at 4096
LOOKUP  776/420521 right

READDIR 776/420522 4096 bytes at 0

READDIR 776/420522 4096 bytes at 4096
LOOKUP  776/420523 dmesg

REMOVE 00000000 dmesg

LOOKUP  776/402676 root

READDIR 776/420521 4096 bytes at 0

LOOKUP  776/420521 right

LOOKUP  776/420521 left

GETATTR 776/420523

READDIR 776/420521 4096 bytes at 4096
LOOKUP  776/420521 left

READDIR 776/420523 4096 bytes at 0

READDIR 776/420523 4096 bytes at 4096
LOOKUP  776/420521 right

READDIR 776/420522 4096 bytes at 0

READDIR 776/420522 4096 bytes at 4096

In -s “/tests tests
user : nrfs
HOMEDIR : /home/nrfs

rm root/left/dmesg

03.3.2-3UNRFSUOOOOOOOOOOUOOOOOOMO
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Ikeda Masaki
cat  testdir/cat/README

Ikeda Masaki
ln  -s  ~/tests  tests
        user : nrfs
        HOMEDIR : /home/nrfs

Ikeda Masaki
rm  root/left/dmesg

Ikeda Masaki
図3.3.2-3　NRFSクライアントの多重サーバ対応の検証
（NRFSサーバにおける応答ログの一例、NRFSサーバ１）
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<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

GETATTR 776/370445

GETATTR 776/370445

READDIR 776/370445 4096 bytes at 0
READDIR 776/370445 4096 bytes at 4096
GETATTR 776/370445

LOOKUP  776/370445 root
MKDIR 00000000 root

LOOKUP  776/370445 root
LOOKUP  776/402861 right
MKDIR 00000000 right

LOOKUP  776/402861 left
MKDIR 00000000 left

LOOKUP  776/402861 right
LOOKUP  776/402862 righet
MKDIR 00000000 righet

LOOKUP  776/402862 left
MKDIR 00000000 left

LOOKUP  776/370445 root
READDIR 776/402861 4096 bytes at 0

LOOKUP  776/402861 right
LOOKUP  776/402861 left
READDIR 776/402861 4096 bytes at 4096

LOOKUP  776/402861 left
READDIR 776/402863 4096 bytes at 0
READDIR 776/402863 4096 bytes at 4096

LOOKUP  776/402861 right
READDIR 776/402862 4096 bytes at 0

LOOKUP  776/402862 righet
LOOKUP  776/402862 left
READDIR 776/402862 4096 bytes at 4096

LOOKUP  776/402862 left
READDIR 776/402865 4096 bytes at 0
READDIR 776/402865 4096 bytes at 4096

LOOKUP  776/402862 righet
READDIR 776/402864 4096 bytes at 0
READDIR 776/402864 4096 bytes at 4096

LOOKUP  776/370445 root
LOOKUP  776/402862 righet
RMDIR 00000000 righet

LOOKUP  776/402862 left
RMDIR 00000000 left

LOOKUP  776/370445 root
READDIR 776/402861 4096 bytes at 0

LOOKUP  776/402861 right
GETATTR 776/402862

LOOKUP  776/402861 left
READDIR 776/402861 4096 bytes at 4096

LOOKUP  776/402861 left
READDIR 776/402863 4096 bytes at 0
READDIR 776/402863 4096 bytes at 4096

LOOKUP  776/402861 right
READDIR 776/402862 4096 bytes at 0
READDIR 776/402862 4096 bytes at 4096

GETATTR 776/370445

GETATTR 776/370445

LOOKUP  776/370445 testdir

LOOKUP  776/402856 cp

READDIR 776/402858 4096 bytes at 0

LOOKUP  776/402858 MAINTAINERS
READDIR 776/402858 4096 bytes at 4096

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-48270000
<<

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM :
<<

0-4-381f0000

>>- CHECKSUM ONLY ->>
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mkdir root

mkdir root/right

mkdir root/left

mkdir_root/right/righet

mkdir root/right/left

rmdir root/right/righet

rmdir root/right/left

cp testdir/cp/MAINTAINERS
root/left/dmesg

goo
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mkdir  root
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Ikeda Masaki
mkdir  root/right

Ikeda Masaki
mkdir  root/left

Ikeda Masaki
mkdir  root/right/righet

Ikeda Masaki
mkdir  root/right/left

Ikeda Masaki
rmdir  root/right/righet

Ikeda Masaki
rmdir  root/right/left

Ikeda Masaki
cp  testdir/cp/MAINTAINERS
        root/left/dmesg
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<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

CHECKSUM READ : 8192-4096(4096)-4096 byte/SUM : 0-4-1f0f0000
<<

CHECKSUM READ : 12288-4096(4096)-4096 byte/SUM : 0-4-e7790000

>>- CHECKSUM ONLY ->>

CHECKSUM READ : 16384-4096(4096)-4096 byte/SUM : 0-4-641f0000
<<

>>- CHECKSUM ONLY ->>

CHECKSUM READ : 20480-1108(4096)-4096 byte/SUM : 0-4-46570000
<<

LOOKUP
LOOKUP
CREATE
WRITE
LOOKUP
SETATTR

LOOKUP
READDIR

LOOKUP
LOOKUP
GETATTR
READDIR

LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR
READDIR

LOOKUP
LOOKUP
READDIR

LOOKUP
READDIR

776/402861 left
776/402863 dmesg
776/402863 dmesg
776/402864 2864 bytes
776/402863 dmesg

at 0

776/402864, valid=1, size=0

776/370445 root
776/402861 4096 bytes

776/402861 right
776/402861 left
776/402863

776/402861 4096 bytes

776/402861 left
776/402863 4096 bytes

776/402863 dmesg
776/402863 4096 bytes

776/402861 right
776/402862 4096 bytes
776/402862 4096 bytes

776/370445 testdir
776/402856 cat
776/402857 4096 bytes

776/402857 README

at 0

at 4096

at 0

at 4096

at 0

at 4096

at 0

cat testdir/cat/README

776/402857 4096 bytes at 4096

CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-dc5a0000

>>- CHECKSUM ONLY ->>

CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM : 0-4-a2e10000
<<

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 8192-4096(4096)-4096 byte/SUM : 0-4-fb8d0000
<<

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 12288-1273(4096)-4096 byte/SUM : 0-4-ad120000
<<

GETATTR
LOOKUP
SYMLINK

LOOKUP
READLINK

LOOKUP
READDIR

LOOKUP
LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR
READDIR

LOOKUP
REMOVE

LOOKUP
READDIR

LOOKUP
LOOKUP
GETATTR
READDIR

LOOKUP
READDIR
READDIR

776/370445
776/370445

tests

00000000 tests -> /home/nrfs/tests

776/370445
00000000

776/370445
776/402861

776/402861
776/402861
776/402861

776/402861
776/402863

776/402863
776/402863

776/402861

776/402862
776/402862

776/402863

tests

root
4096 bytes

right
left
4096 bytes

left
4096 bytes

dmesg
4096 bytes

right

4096 bytes
4096 bytes

dmesg

00000000 dmesg

776/370445
776/402861

776/402861
776/402861
776/402863
776/402861

776/402861
776/402863
776/402863

root
4096 bytes

right
left

4096 bytes
left

4096 bytes
4096 bytes

at 0

at 4096
at 0
at 4096

at 0
at 4096

at 0

at 4096

at 0
at 4096
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goo

In -s “/tests tests
user : nrfs
HOMEDIR : /home/nrfs

rm root/left/dmesg
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cat  testdir/cat/README

Ikeda Masaki
ln  -s  ~/tests  tests
        user : nrfs
        HOMEDIR : /home/nrfs

Ikeda Masaki
rm  root/left/dmesg
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oo
<4>nfsd: LOOKUP  776/402861 right
<4>nfsd: READDIR 776/402862 4096 bytes at 0
<4>nfsd: READDIR 776/402862 4096 bytes at 4096

03.32-40NRFSU U DODOOOOOODOOOUOOODOO
ONRFSUOOOOOOOOOOOOOONRFSOODOOO
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Ikeda Masaki
図3.3.2-4　NRFSクライアントの多重サーバ対応の検証
（NRFSサーバにおける応答ログの一例、NRFSサーバ２）
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<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

GETATTR 776/482883

GETATTR 776/482883

READDIR 776/482883 4096 bytes at 0
READDIR 776/482883 4096 bytes at 4096
GETATTR 776/482883

LOOKUP  776/482883 root
MKDIR 00000000 root

LOOKUP  776/482883 root
LOOKUP  776/482881 right
MKDIR 00000000 right

LOOKUP  776/482881 left
MKDIR 00000000 left

LOOKUP  776/482881 right
LOOKUP  776/177058 righet
MKDIR 00000000 righet

LOOKUP  776/177058 left
MKDIR 00000000 left

LOOKUP  776/482883 root
READDIR 776/482881 4096 bytes at 0

LOOKUP  776/482881 right
LOOKUP  776/482881 left
READDIR 776/482881 4096 bytes at 4096

LOOKUP  776/482881 left
READDIR 776/370211 4096 bytes at 0
READDIR 776/370211 4096 bytes at 4096

LOOKUP  776/482881 right
READDIR 776/177058 4096 bytes at 0

LOOKUP  776/177058 righet
LOOKUP  776/177058 left
READDIR 776/177058 4096 bytes at 4096

LOOKUP  776/177058 left
READDIR 776/418499 4096 bytes at 0
READDIR 776/418499 4096 bytes at 4096

LOOKUP  776/177058 righet
READDIR 776/402401 4096 bytes at 0
READDIR 776/402401 4096 bytes at 4096

LOOKUP  776/482883 root
LOOKUP  776/177058 righet
RMDIR 00000000 righet

LOOKUP  776/177058 left
RMDIR 00000000 left

LOOKUP  776/482883 root
READDIR 776/482881 4096 bytes at 0

LOOKUP  776/482881 right
GETATTR 776/177058

LOOKUP  776/482881 left
READDIR 776/482881 4096 bytes at 4096

LOOKUP  776/482881 left
READDIR 776/370211 4096 bytes at 0
READDIR 776/370211 4096 bytes at 4096

LOOKUP  776/482881 right
READDIR 776/177058 4096 bytes at 0
READDIR 776/177058 4096 bytes at 4096

GETATTR 776/482883

GETATTR 776/482883

LOOKUP  776/482883 testdir

LOOKUP  776/466785 cp

READDIR 776/466786 4096 bytes at 0

LOOKUP  776/466786 MAINTAINERS
READDIR 776/466786 4096 bytes at 4096

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-48270000
<<

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM :
<<

0-4-381f0000

>>- CHECKSUM ONLY ->>
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mkdir root

mkdir root/right

mkdir root/left

mkdir root/right/righet

mkdir root/right/left

rmdir root/right/righet

rmdir root/right/left

ERERE

cp testdir/cp/MAINTAINERS
root/left/dmesg
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mkdir  root
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mkdir  root/right

Ikeda Masaki
mkdir  root/left

Ikeda Masaki
mkdir  root/right/righet

Ikeda Masaki
mkdir  root/right/left

Ikeda Masaki
rmdir  root/right/righet

Ikeda Masaki
rmdir  root/right/left

Ikeda Masaki
cp  testdir/cp/MAINTAINERS
        root/left/dmesg
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<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

CHECKSUM READ : 8192-4096(4096)-4096 byte/SUM : 0-4-1f0f0000
<<

>>- CHECKSUM ONLY ->>

CHECKSUM READ : 12288-4096(4096)-4096 byte/SUM : 0-4-e7790000
<<

: 0-4-641f0000

>>- CHECKSUM ONLY ->>

CHECKSUM

LOOKUP
LOOKUP
CREATE
WRITE
LOOKUP
SETATTR

LOOKUP
READDIR

LOOKUP
LOOKUP
GETATTR
READDIR

LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR
READDIR

LOOKUP
LOOKUP
READDIR

LOOKUP
READDIR

READ : 20480-1108(4096)-4096 byte/SUM :
<<

776/482881 left
776/370211 dmesg
776/370211 dmesg
776/370212 2864 bytes
776/370211 dmesg

0-4-46570000

at 0

776/370212, valid=1, size=0

776/482883 root
776/482881 4096 bytes

776/482881 right
776/482881 left
776/370211

776/482881 4096 bytes

776/482881 left
776/370211 4096 bytes

776/370211 dmesg
776/370211 4096 bytes

776/482881 right
776/177058 4096 bytes
776/177058 4096 bytes

776/482883 testdir
776/466785 cat
776/160962 4096 bytes

776/160962 README
776/160962 4096 bytes

at 0

at 4096

at 0

at 4096

at 0

at 4096

at 0

at 4096

cat testdir/cattREADME

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-dc5a0000
<<

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 4096-4096(4096)-4096 byte/SUM : 0-4-a2e10000
<<

>>- CHECKSUM ONLY ->>

CHECKSUM

READ : 8192-4096(4096)-4096 byte/SUM : 0-4-fhb8d0000
<<

>>- CHECKSUM ONLY ->>

CHECKSUM

GETATTR
LOOKUP
SYMLINK

LOOKUP
READLINK

LOOKUP
READDIR

LOOKUP
LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR

LOOKUP
READDIR
READDIR

LOOKUP
REMOVE

LOOKUP
READDIR

LOOKUP
LOOKUP
GETATTR
READDIR

READ : 12288-1273(4096)-4096 byte/SUM : 0-4-ad120000
<<

776/482883
776/482883 tests
00000000 tests -> /home/nrfs/tests

776/482883
00000000

776/482883
776/482881

776/482881
776/482881
776/482881

776/482881
776/370211

776/370211
776/370211

776/482881

776/177058
776/177058

776/370211

tests

root
4096 bytes

right
left
4096 bytes

left
4096 bytes

dmesg
4096 bytes

right

4096 bytes
4096 bytes

dmesg

00000000 dmesg

776/482883 root
776/482881 4096 bytes

776/482881 right
776/482881 left
776/370211

776/482881 4096 bytes

at 0

at 4096
at 0
at 4096

at 0
at 4096

at 0

at 4096
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In -s “/tests tests
user : nrfs
HOMEDIR : /home/nrfs

rm root/left/dmesg

goo


Ikeda Masaki
２／３

Ikeda Masaki


Ikeda Masaki


Ikeda Masaki
cat  testdir/cat/README

Ikeda Masaki
ln  -s  ~/tests  tests
        user : nrfs
        HOMEDIR : /home/nrfs

Ikeda Masaki
rm  root/left/dmesg

Ikeda Masaki
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<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

LOOKUP  776/482881 left
READDIR 776/370211 4096 bytes at 0
READDIR 776/370211 4096 bytes at 4096

LOOKUP  776/482881 right
READDIR 776/177058 4096 bytes at 0
READDIR 776/177058 4096 bytes at 4096

03.32-50NRFSUOOOOOOODOOOUOOOOOOMO
ONRFSOUOOOOUOOUOOUOODOOOONRFSOOOOO
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goo


Ikeda Masaki
３／３

Ikeda Masaki
図3.3.2-5　NRFSクライアントの多重サーバ対応の検証
（NRFSサーバにおける応答ログの一例、NRFSサーバ３）

Ikeda Masaki
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<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>nrfs:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

lookup(//root)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa4
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625a8
SERVER#1 reply lookup: 0

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 6e08d
SERVER#2 reply lookup: 0

nrfs_fhget(//root, intall fh from SERVER#0, 0)
nrfs fhget(//root, intall th from SERVER#1, 0)
nrfs_fhget(//root, intall fh from SERVER#2, 1)

nrfs_fhget(//root set fileid=2:1074192525)
refresh_inode(4/1074192525 ct=1)

__nrfs_fhget(4/1074192525 ct=1)

lookup(root/left)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa6
SERVER#0 reply lookup: 0

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625aa
SERVER#1 reply lookup: 0

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 6e094
SERVER#2 reply lookup: 0

nrfs_fhget(root/left, intall fh from SERVER#0, 0)
nrfs fhget(root/left, intall fh from SERVER#1, 0)
nrfs_fhget(root/left, intall fh from SERVER#2, 1)

nrfs_fhget(root/left set fileid=2:1074192532)
refresh_inode(4/1074192532 ct=1)

__nrfs_fhget(4/1074192532 ct=1)

lookup(left/README. kernel-sources)

call SERVER#0 to lookup README.kernel-sources
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 66aab
SERVER#0 reply lookup: 0

call SERVER#1 to lookup README.kernel-sources
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup README.kernel-sources
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 6e097
SERVER#2 reply lookup: 0

nrfs_fhget(left/README.kernel-sources, intall fh from SERVER#0, 0)
nrfs fhget(left/README.kernel-sources, intall fh from SERVER#1, 0)
nrfs_fhget(left/README.kernel-sources, intall fh from SERVER#2, 1)

nrfs_fhget(left/README . kernel-sources set fileid=2:1074192535)
refresh_inode(4/1074192535 ct=1)

__nrfs_fhget(4/1074192535 ct=1)

read(left/README _kernel-sources, 512@0)

nrfs readpage (c0368ac8, left/README.kernel-sources, 4096@0)
nrfs_readpage_async(c0368ac8, left/README.kernel-sources, 4096@0)

read buffer(c5dec000) for SERVER#0 allocated
read buffer(c5e4b000) for SERVER#1 allocated
read buffer(c5e4a000) for SERVER#2 allocated

executing async read call for SERVER#0(nrpc01)
executing async read call for SERVER#1(nrpc02)
executing async read call for SERVER#2(nrpc03)

[eleNe] [eleNe]

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:ef20), count 425
0 callback(xid=19) for page c5e45000 from server#0, result 425

checksum read reply OK status 0
checksum readres OK, csum(0:4:dea3)
0 callback(xid=21) for page c5e45000 from server#2, result 0

checksum read reply OK status 0

checksum readres OK, csum(0:4:dea3)
0 callback(xid=20) for page c5e45000 from server#l, result 0
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goo

O00000ooog
FILE : root/leftfREADME.kernel-sources

SERVER#0 : CHECKSUM_READU [J
SERVER#1 : CHECKSUMLUL [
SERVER#2 : CHECKSUMU [

CHECKSUMO O OO OO O



Ikeda Masaki
ファイルの読み込み
    FILE : root/left/README.kernel-sources

    SERVER#0 : CHECKSUM_READ要求
    SERVER#1 : CHECKSUM要求
    SERVER#2 : CHECKSUM要求

CHECKSUMの不一致を検出

Ikeda Masaki


Ikeda Masaki
１／３

Ikeda Masaki
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<4>NRFS
<4>NRFS

<4>NRFS:

<3>RPC:
<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS

<I>NRFS:

<4>NRFS

<3>RPC:

<4>NRFS
<I1>NRFS

<4>NRFS:
<4>NRFS:

<4>nrfs:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<3>RPC:
<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<1>NRFS:
<1>NRFS:

<4>NRFS:
<4>NRFS:

<4>nrfs:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

: 0 all read call for page c5e45000 completed
: 0 validate data replied from each server

goo

call SERVER#1 for re-read(4096@0)
rpciod waiting on sync task!
readres OK status 0
readres OK count 642

OO0 UONRFSOOUOUOSERVER#1U U 0O U
OREADOOOOOU

SERVER#1 reply re-read(4096@0): 642

: 0 update page c5e45000 with data reply from SERVER#1
0 INVALID DATA(README.kernel-sources) ON SERVER#0 DETECTED !
: 0 Notify SERVER#0 to repair README.kernel-sources -

rpciod waiting on sync task!

: 0 SERVER#O reply repair: 0 =--=--==-=-==-=-=-=-=--=-=-----. N
: 0 SERVER#0 accepted REPAIR call, 0. ~

refresh_inode(4/1074192535 ct=1)

0 readpage_async done, 1 successful, 0 failures

read(left/README _kernel-sources, 512@512)
call getattr from SERVER#0

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 66aa5
SERVER#0 reply getattr

call getattr from SERVER#1

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 625ad
SERVER#1 reply getattr

call getattr from SERVER#2

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 6e097
SERVER#2 reply getattr

refresh_inode(4/1074192535 ct=1)

nrfs readpage (c0368ac8, left/README.kernel-sources, 4096@0)
nrfs_readpage_async(c0368ac8, left/README.kernel-sources, 4096@0)

1 read buffer(c5dec000) for SERVER#0 allocated
1 read buffer(c5e49000) for SERVER#1 allocated
1 read buffer(c5e48000) for SERVER#2 allocated

1 executing async read call for SERVER#0(nrpc01)
1 executing async read call for SERVER#1(nrpc02)
1 executing async read call for SERVER#2(nrpc03)

checksum read reply OK status 0
checksum readres OK, csum(0:4:dea3)
1 callback(xid=28) for page c5e45000 from server#l, result 0

checksum read reply OK status 0
checksum readres OK, csum(0:4:dea3)
1 callback(xid=29) for page c5e45000 from server#2, result 0

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:ef20), count 425
1 callback(xid=27) for page c5e45000 from server#0, result 425

1 all read call for page c5e45000 completed
1 validate data replied from each server

O00000oooooood
SERVER : SERVER#0
FILE : root/leftfREADME.kernel-sources

NRFSUO O 0O O SERVER#00 U U U
gooooobod

NRFSU 0O 0O U SERVER#0U U O O U
ogooooboooood

O000oooog
FILE : root/leftfREADME.kernel-sources

SERVER#0 : CHECKSUM_READU [J
SERVER#1 : CHECKSUMU U
SERVER#2 : CHECKSUMU U

CHECKSUMO O OO O OO
goboobougobooouoobgd

goboobuoboboobooobbgo
gobogougon

call SERVER#1 for re-read(4096@0)
rpciod waiting on sync task!
readres OK status 0
readres OK count 642

OO0 UONRFSOOOUOSERVER#1U U 0O 0
OREADOOOOOU

SERVER#1 reply re-read(4096@0): 642

1 update page c5e45000 with data reply from SERVER#1
1 INVALID DATA(README.kernel-sources) ON SERVER#0 DETECTED !
1 REPAIR CALL(642@0) TO SERVER#0 SKIPPED! =~~__

refresh_inode(4/1074192535 ct=1) RN

1 readpage_async done, 2 successful, 0 failures

read(left/README .kernel-sources, 512@642)
call getattr from SERVER#0

attrstat status 0

attrstat OK type 1 mode 100644 dev 308 ino 66aab
SERVER#0 reply getattr
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O0000oooooooo
SERVER : SERVER#0
FILE : root/lefttREADME.kernel-sources

Jobougboboobouoobooooga
0 0ooon SKIP



Ikeda Masaki
２／３

Ikeda Masaki
確認のためNRFSサーバ（SERVER#1）に対し
    『READ要求』を発行

Ikeda Masaki
ファイル内容の不整合を検出
    SERVER : SERVER#0
    FILE : root/left/README.kernel-sources

Ikeda Masaki
NRFSサーバ（SERVER#0）に対し
    『訂正要求』を発行


Ikeda Masaki


Ikeda Masaki
NRFSサーバ（SERVER#0）において
    『訂正処理を正常に開始』

Ikeda Masaki


Ikeda Masaki


Ikeda Masaki


Ikeda Masaki


Ikeda Masaki
ファイルの読み込み
    FILE : root/left/README.kernel-sources

    SERVER#0 : CHECKSUM_READ要求
    SERVER#1 : CHECKSUM要求
    SERVER#2 : CHECKSUM要求

CHECKSUMの不一致を検出

既に訂正処理は動作しているものの、この時点ではまだ、処理が完了しておらず、不整合が残っているため

Ikeda Masaki
確認のためNRFSサーバ（SERVER#1）に対し
    『READ要求』を発行

Ikeda Masaki
ファイル内容の不整合を検出
    SERVER : SERVER#0
    FILE : root/left/README.kernel-sources

Ikeda Masaki
当該障害については、既に訂正処理が動作しているため、SKIP

Ikeda Masaki


Ikeda Masaki
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<4>NRFS: call getattr from SERVER#1 ooo
<4>RPC: attrstat status 0

<4>RPC: attrstat OK type 1 mode 100644 dev 308 ino 625ad

<4>NRFS: SERVER#1 reply getattr

<4>NRFS: call getattr from SERVER#2

<4>RPC: attrstat status 0

<4>RPC: attrstat OK type 1 mode 100644 dev 308 ino 6e097

<4>NRFS: SERVER#2 reply getattr

<4>NRFS: refresh_inode(4/1074192535 ct=1)

<4>nrfs: flush(4/2:1074192535)

<4>NRFS dentry_delete(left/README.kernel-sources, d_flags=0 means do nothing)

<4>NRFS: put inode(4/2:1074192535)
<4>NRFS: delete_inode(4/2:1074192535)

<4>NRFS dentry_delete(root/left, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/2:1074192532)
<4>NRFS: delete_inode(4/2:1074192532)

<4>NRFS dentry_delete(//root, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/2:1074192525)
<4>NRFS: delete_inode(4/2:1074192525)

<4>NRFS dentry_delete(///, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/0:402676)
<4>NRFS: delete_inode(4/0:402676)

0332000000000 0OUOODUOODUOONRFSODOODOOOOOOOOGO
Jogboobgbooobotubtububod

-108-
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Ikeda Masaki
図3.3.2-6　障害検出機能並びに訂正機能の検証（NRFSクライアントの応答ログ）
　　　　　　障害『ファイル内容の不整合』

Ikeda Masaki
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<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:

GETATTR

LOOKUP
LOOKUP
LOOKUP

CHECKSUM READ : 0-425(4096)-4096 byte/SUM :

776/402676

776/402676 root
776/420516 left
776/420518 README.kernel-sources

NRFS REPAIR :

CLIENT
FILE
E TYPE
1_MODE
uID
GID

ESERV
SERVER
PATH

NCNT

NSERV[O] :

SERVER
PATH

NSERV[1] :

SERVER
PATH

GETATTR

CHECKSUM READ : 0-425(4096)-4096 byte/SUM :

GETATTR

GETATTR

LOOKUP
LOOKUP
LOOKUP

goo

O0000000CHECKSUM _READO OO
0-4-20et0000 FILE : root/lefttREADME .kernel-sources

goooobbuooooooobbogoaad

: 172.20.37.143

: /hoTe/nrfs/root/Ieft/README.kernel—sources(42) 00000000000 0on

2%,2314 172.20.37.143

© 65534 Oooodo

s /home/nrfs/root/left/README.kernel-sources
1 172.20.37.140 0000

: /home/nrfs(10)

- gooddooood

' obdddooooouoddooog
 172.20.97.141 172.20.37.140:/home/nrfs

: /home/nrfs(10) O0000000ooooon

L 172.20.37.142 172.20.37.141:/home/nrfs

: /home/nrfs(10) 172.20.37.142:/home/nrfs

776/420517

776/420517

gobddtdCHECKSUM_READL O O

0-4-20ef0000
FILE : root/leftREADME.kernel-sources

JO00dobibbiddSERVER#0U 172.20.37.1400

776/370445

776/370445 root
776/402856 left
776/402858 README.kernel-sources

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-642(4096)-4096 byte/SUM
<

READ

GETATTR

---------- <

776/402861 4096 bytes at 0

776/402861

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-642(4096)-4096 byte/SUM
<

READ

GETATTR

---------- <

776/402861 4096 bytes at 0

776/402861

oogooood

O0000000CHECKSUMO OO
: 0-4-23de0000 FILE : root/leftfREADME.kernel-sources

goooobbogoooooobouoaoooon
OO00dudidiRrREADO OO

O000000CHECKSUMO OO
= 0-4-a3de0000 FILE : root/leftfREADME.kernel-sources

Joooobboobouoboboobouooboood
oddtblREADO DD

U 000SERVER#11 172.20.37.14101
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Ikeda Masaki
１／２

Ikeda Masaki
障害が発生したサーバ（SERVER#0、172.20.37.140）

Ikeda Masaki
正常に機能しているサーバ（SERVER#1、172.20.37.141）

Ikeda Masaki
ファイルへの『CHECKSUM_READ要求』
    FILE : root/left/README.kernel-sources


Ikeda Masaki
ファイルへの『CHECKSUM』要求
    FILE : root/left/README.kernel-sources

Ikeda Masaki
クライアントからの障害情報に基づく訂正処理
    障害を検出したクライアント
        172.20.37.143
    障害検出箇所
        /home/nrfs/root/left/README.kernel-sources
    障害内容
        ファイル内容の不整合
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
ファイルへの『CHECKSUM_READ要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
『ファイル内容の不整合』を検出したクライアントより
    確認のための『READ要求』

Ikeda Masaki
ファイルへの『CHECKSUM要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
『ファイル内容の不整合』を検出したクライアントより
    確認のための『READ要求』

Ikeda Masaki
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ood
<4>nfsd: GETATTR 776/482883

<4>nfsd: LOOKUP  776/482883 root
<4>nfsd: LOOKUP  776/450701 left
<4>nfsd: LOOKUP  776/450708 README.kernel-sources

<4>nfsd: >>- CHECKSUM ONLY ->> JoddddddcHECKSUMO O O
Sgonsd: CHECKSUM READ : 0-642(4096)-4096 byte/SUN : 0-4-a3de0000 FILE : root/left/README.kernel-sources

<4>nfsd: GETATTR 776/450711

<4>nfsd: >>- CHECKSUM ONLY ->> Oo0000dddcHECKSUMO O O
<4>nfsd: CHECKSUM READ : 0—643(4096)—4096 byte/SUM : 0-4-a3de0000 FILE : root/lefttREADME.kernel-sources

<4>nfsd: <<----------mmmmmm- <

<4>nfsd: GETATTR 776/450711

O00dobibbibddddSERVER#2 172.20.37.14201

0332700000000 OOUOODOOOOONRFSOODDOOOONOO
Jogboogbogotgbotubtdbotobobd
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Ikeda Masaki
正常に機能しているサーバ（SERVER#2、172.20.37.142）

Ikeda Masaki
図3.3.2-7　障害検出機能並びに訂正機能の検証（NRFSサーバの応答ログ）
　　　　　　障害『ファイル内容の不整合』

Ikeda Masaki
ファイルへの『CHECKSUM要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
ファイルへの『CHECKSUM要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
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NRFS server recovery message

CLIENT  : 172.20.37.143

FILE : /home/nrfs/root/left/README _kernel-sources(42)
ETYPE :1

I_MODE : 8la4

uID : 65534

GID I 65534

ESERV 1 172.20.37.140
PATH : /home/nrfs(10)
NCOUNT : 2

NSERV 1 172.20.37.141
PATH : /home/nrfs(10)
NSERV 1 172.20.37.142
PATH : /home/nrfs(10)

Recovery request to 172.20.37.141:

goboobooobobooobooon
goooobboggoogd
172.20.37.143
gobgon

O0000000000000ooOo0on
172.20.37.140:/home/nrfs

O0000000o0oooa
172.20.37.141:/home/nrfs
172.20.37.142:/home/nrfs

/home/nrfs/root/left/README . .kernel-sources

Recovery request target:/home/nrfs/root/left/README.kernel-sources

O000o0nonol172.20.37.1410 000000000000

oot dSERVER#0U 172.20.37.1400

SERVER CLOSE

Recovery request from 0.0.0.16:
REQUEST PATH : /home/nrfs
REQUEST FILE : root/left/README.kernel-sources

00000000
O000000o0ooooooon
172.20.37.140:/home/nrfs
000000
root/left/README.kernel-sources

J0oduooibboudooduonlSERVER#1 172.20.37.141(1

03328000000 OUOOOODUOOOONRFSUOODOOOOOOON

Jotbooboboooubtubtuboobod
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Ikeda Masaki
障害が発生したサーバ（SERVER#0、172.20.37.140）

Ikeda Masaki
障害訂正処理を実行した正常サーバ（SERVER#1、172.20.37.141）

Ikeda Masaki
図3.3.2-8　障害検出機能並びに訂正機能の検証（NRFSサーバ訂正機能のログ）
　　　　　　障害『ファイル内容の不整合』

Ikeda Masaki
障害情報（ファイル内容の不整合）
    障害を検出したクライアント
        172.20.37.143
    障害発生箇所
        /home/nrfs/root/left/README.kernel-sources
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
正常なサーバ（172.20.37.141）に対し『訂正処理』を要求

Ikeda Masaki
障害訂正処理情報
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    訂正処理対象
        root/left/README.kernel-sources

Ikeda Masaki
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<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<1>NRFS:

<I>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>NRFS:

call getattr from SERVER#0
attrstat status 0
attrstat OK type 2 mode 40777 dev 308

SERVER#0 reply getattr

ino 624f4

refresh_inode(4/402676 ct=1)
_nrfs_fhget(4/402676 ct=1)
call getattr from SERVER#1

attrstat status 0

attrstat OK type 2 mode 40777 dev 308
SERVER#1 reply getattr

ino 5a70d

call getattr from SERVER#2
attrstat status 0
attrstat OK type 2 mode 40777 dev 308

SERVER#2 reply getattr

ino 75e43

lookup(//root)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#0 reply lookup: 0

ino 66aa4

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

ino 625a8

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 6e08d
SERVER#2 reply lookup: 0

nrfs_fthget(//root, intall fh from SERVER#0, 0)
nrfs _fthget(//root, intall fh from SERVER#1, 0)
nrfs_fhget(//root, intall fth from SERVER#2, 1)

nrfs_fhget(//root set fileid=2:1074192525)
refresh_inode(4/1074192525 ct=1)
_ nrfs_fhget(4/1074192525 ct=1)

lookup(root/right)

call SERVER#0 to lookup right
diropres status 2

SERVER#0 reply lookup: -2

Can"t find right on SERVER#0 111!

call SERVER#1 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 625a9
SERVER#1 reply lookup: 0

call SERVER#2 to lookup right

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 6e093
SERVER#2 reply lookup: 0

Notify SERVER#0 to repair(20) right

SERVER#0 reply repair: 0 === ---------- .

nrfs fhget(root/right, intall fth from SERVER#0, 0)
nrfs_fhget(root/right, intall fh from SERVER#1, 0)
nrfs_fhget(root/right, intall fh from SERVER#2, 1)

nrfs_fhget(root/right set fileid=2:1074192531)
refresh_inode(4/1074192531 ct=1)
_ nrfs_fhget(4/1074192531 ct=1)

dentry_delete(root/right, d_flags=0 means do nothing)

nrfs_readdir(root/right)

call SERVER#0 to readdir O
SERVER#0 reply readdir: 4

call SERVER#1 to readdir O
SERVER#1 reply readdir: 3

call SERVER#2 to readdir 0
SERVER#2 reply readdir: 3

dir-contents on SERVER#0 invalid!

nrfs_readdir(root/right)

call SERVER#0 to readdir 4096
SERVER#0 reply readdir: 0

call SERVER#1 to readdir 4096
SERVER#1 reply readdir: 0

call SERVER#2 to readdir 4096
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gad

Oooooooooooo
SERVER : NRFSO 0O 0O O O SERVER#00O
DIRECTORY : root/right

NRFSU U 0O 0O O SERVER#0U O O U
gooooobogd

.. INRFSO O 0O 0O 0O SERVER#0U U U O [

gooooooogogg

ooooobogogaooon
SERVER : NRFSU U U U O SERVER#0U
DIRECTORY : root/right

gobdobougobotoobouobobooan
guodoobboggoooobogoad
gooooogd



Ikeda Masaki
１／３

Ikeda Masaki
ディレクトリの欠損を検出
    SERVER : NRFSサーバ１（SERVER#0）
    DIRECTORY : root/right

Ikeda Masaki


Ikeda Masaki
NRFSサーバ１（SERVER#0）に対し
    『訂正要求』を発行

Ikeda Masaki
NRFSサーバ１（SERVER#0）において
    『訂正処理を正常に開始』

Ikeda Masaki


Ikeda Masaki


Ikeda Masaki


Ikeda Masaki
ディレクトリの内容に不整合を検出
    SERVER : NRFSサーバ１（SERVER#0）
    DIRECTORY : root/right

既に訂正処理は動作しているものの、この時点ではまだ、処理が完了しておらず、不整合が残っているため

Ikeda Masaki


Ikeda Masaki
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<4>NRFS
<4>NRFS

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:

<4>RPC:

<4>NRFS:
<I>NRFS:

<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<1>NRFS:

<I>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>nrfs:

<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>NRFS:
<4>NRFS:
<4>NRFS:

<4>RPC:
<4>RPC:

<4>NRFS:

<4>RPC:

<4>NRFS:

<4>RPC:
<4>RPC:

SERVER#2 reply readdir: 0
dentry_delete(root/right, d_flags=0 means do nothing)

call SERVER#0 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 66aa4
SERVER#0 reply lookup: 0

call SERVER#1 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

ino 625a8

call SERVER#2 to lookup root

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#2 reply lookup: 0

ino 6e08d

refresh_inode(4/1074192525 ct=1)

lookup(root/left)

call SERVER#0 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#0 reply lookup: 0

ino 66aab

call SERVER#1 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308
SERVER#1 reply lookup: 0

ino 625aa

call SERVER#2 to lookup left

diropres status 0

diropres OK type 2 mode 40775 dev 308 ino 6e094
SERVER#2 reply lookup: 0

nrfs_fhget(root/left,
nrfs fhget(root/left,
nrfs_fhget(root/left,

intall fh from SERVER#0, 0)
intall fh from SERVER#1, 0)
intall fh from SERVER#2, 1)

nrfs_fhget(root/left set fileid=2:1074192532)
refresh_inode(4/1074192532 ct=1)
_ nrfs_fhget(4/1074192532 ct=1)

lookup(left/README. kernel-sources)

call SERVER#0 to lookup README.kernel-sources
diropres status 2

SERVER#0 reply lookup: -2

Can"t find README.kernel-sources on SERVER#0Q 111

call SERVER#1 to lookup README.kernel-sources
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 625ad
SERVER#1 reply lookup: 0

call SERVER#2 to lookup README.kernel-sources
diropres status 0
diropres OK type 1 mode 100644 dev 308 ino 6e097

gad

O0000oooog
SERVER : NRFSO O 0O O O SERVER#00
FILE : root/leftfREADME.kernel-sources

SERVER#2 reply lookup: 0

Notify SERVER#0 to repair(20) README.kernel-sources

SERVER#0 reply repair: 0

nrfs_fthget(left/README.kernel-sources, intall fh from SERVER#0, 0)
nrfs_fhget(left/README.kernel-sources, intall fh from SERVER#1, 0)
nrfs_fhget(left/README.kernel-sources, intall fh from SERVER#2, 1)

nrfs_fhget(left/README.kernel-sources set fileid=2:1074192535)
refresh_inode(4/1074192535 ct=1)

__nrfs_fhget(4/1074192535 ct=1)

read(left/README _kernel-sources, 512@0)

nrfs_readpage (c0367f60, left/README.kernel-sources, 4096@0)

nrfs_readpage_async(c0367f60, left/README.kernel-sources, 4096@0)

10 read buffer(c5f2f000) for SERVER#0 allocated
10 read buffer(c5f3c000) for SERVER#1 allocated
10 read buffer(c5f3d000) for SERVER#2 allocated

10 executing async read call for SERVER#1(nrpc02)
10 executing async read call for SERVER#0(nrpc01)
10 executing async read call for SERVER#2(nrpc03)

checksum and data read reply OK status 0
checksum and data readres OK, csum(0:4:dea3), count 642

10 callback(xid=4772) for page c5dfc000 from server#l, result 642

checksum read reply OK status 15

10 callback(xid=4773) for page c5dfc000 from server#0, result -21

checksum read reply OK status 0
checksum readres OK, csum(0:4:dea3)
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NRFSU 0O 0O 0O O SERVER#0U U U U
’ godoooogn

NRFSU 0O U O 0O SERVER#0U U U O I
gogouoooboouogad

O0000000000goooog
SERVER : NRFSO 0O 0O 0O O SERVER#00
FILE : root/left/README.kernel-sources

goboobougobooouoobgd
goboobouooooobbooonod
gobgooga



Ikeda Masaki
２／３

Ikeda Masaki
 

Ikeda Masaki


Ikeda Masaki
ファイルの欠損を検出
    SERVER : NRFSサーバ１（SERVER#0）
    FILE : root/left/README.kernel-sources

Ikeda Masaki
NRFSサーバ１（SERVER#0）に対し
    『訂正要求』を発行

Ikeda Masaki
NRFSサーバ１（SERVER#0）において
    『訂正処理を正常に開始』

Ikeda Masaki


Ikeda Masaki


Ikeda Masaki


Ikeda Masaki


Ikeda Masaki
ファイルの読み込み時にエラーを検出
    SERVER : NRFSサーバ１（SERVER#0）
    FILE : root/left/README.kernel-sources

既に訂正処理は動作しているものの、この時点ではまだ、処理が完了していないため、エラーが発生

Ikeda Masaki
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<4>NRFS: 10 callback(xid=4774) for page c5dfc000 from server#2, result 0 oo

<4>NRFS: 10 all read call for page c5dfc000 completed
<4>NRFS: 10 validate data replied from each server

<4>NRFS: 10 update page c5dfc000 with data reply from SERVER#1
<I>NRFS: 10 INVALID DATA(README.kernel-sources) ON SERVER#0 DETECTED !
<I>NRFS: 10 REPAIR CALL(642@0) TO SERVER#0 SKIPPED!

<4>NRFS: refresh_inode(4/1074192535 ct=1)

<4>NRFS: 10 readpage_async done, 10 successful, 0 failures

<4>nrfs: read(left/README.kernel-sources, 512@512) pooubobooubuooobuod
<4>nrfs: read(left/README.kernel-sources, 5120642) RN

<4>nrfs: flush(4/2:1074192535)

<4>NRFS dentry_delete(left/README.kernel-sources, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/2:1074192531)
<4>NRFS: delete_inode(4/2:1074192531)

<4>NRFS: put_inode(4/2:1074192535)
<4>NRFS: delete_inode(4/2:1074192535)

<4>NRFS dentry_delete(root/left, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/2:1074192532)
<4>NRFS: delete_inode(4/2:1074192532)

<4>NRFS dentry_delete(//root, d_flags=0 means do nothing)

<4>NRFS: put_inode(4/2:1074192525)
<4>NRFS: delete_inode(4/2:1074192525)

<4>NRFS dentry_delete(///, d_flags=0 means do nothing)

<4>NRFS: put inode(4/0:402676)
<4>NRFS: delete_inode(4/0:402676)

033290000000 tdotdoNRFSOOODOOOOOOOOO
Jobobogbotubtdbotoboboooubouboood
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Ikeda Masaki
３／３

Ikeda Masaki


Ikeda Masaki
正常なサーバからの応答に基づいて処理を継続

Ikeda Masaki
図3.3.2-9　障害検出機能並びに訂正機能の検証（NRFSクライアントの応答ログ）
　　　　　　障害『ディレクトリあるいはファイルの欠損』

Ikeda Masaki
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<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:
<4>nfsd:
<4>nfsd:

<4>nfsd:

GETATTR

LOOKUP
LOOKUP

776/402676

776/402676 root
776/420516 right

NRFS REPAIR :

CLIENT
FILE
E_TYPE
1_MODE
uiD
GID

ESERV
SERVER
PATH

NCNT

NSERV[O] :

SERVER
PATH

NSERV[1] :

SERVER
PATH

READDIR
READDIR

LOOKUP
LOOKUP
LOOKUP

1 172.20.37.143

: /home/nrfs/root/right(21)
: 0

1 41FD

1 1024

: 1024

o>>
1 172.20.37.140
: /home/nrfs(10)

12

>>
1 172.20.37.141
: /home/nrfs(10)

>>
1 172.20.37.142
: /home/nrfs(10)

776/420516 4096 bytes at 0
776/420516 4096 bytes at 4096

776/402676 root
776/420516 left
776/420518 README.kernel-sources

NRFS REPAIR :

CLIENT
FILE
E_TYPE
1_MODE
uiD
GID

ESERV
SERVER
PATH

NCNT

NSERV[O]
SERVER
PATH

NSERV[1]
SERVER
PATH

1 172.20.37.143

: /home/nrfs/root/left/README .kernel-sources(42)
: 0

1 81A4

1 1024

1 1024

o>>
1 172.20.37.140
: /home/nrfs(10)

12

o>>
1 172.20.37.141
: /home/nrfs(10)

o>>
1 172.20.37.142
: /home/nrfs(10)

>>- CHECKSUM ONLY ->>
CHECKSUM READ : 0-4096(4096)-4096 byte/SUM : 0-4-624f4
<<

GETATTR

LOOKUP
LOOKUP
READDIR
READDIR

LOOKUP
LOOKUP
LOOKUP

CHECKSUM READ : 0-642(4096)-4096 byte/SUM

goo

O0O0O0O00OODDOREADDIRO OO
DIRECTORY : root/right
OO00oOoDoLookuPOOOOOOOoOoOoOOO

O0o000000o00o0oo0oooooooon

O00000000O00ooa
172.20.37.143

O00000
/home/nrfs/root/right

o000
O00000000000O00oon

O0000000000000000
172.20.37.140:/home/nrfs

O0O000000000oa
172.20.37.141:/home/nrfs
172.20.37.142:/home/nrfs

UREADDIROOOOOOO

O000000CHECKSUMO O O
FILE : root/leftREADME.kernel-sources
Oo000Q0oLookKuPOOOOODODOODOOOO

O0o00o0o0oooooooooooon

O0000000000o0a
172.20.37.143

O00000
/home/nrfs/root/leftf README.kernel-sources

o000
O0000000000000000

O0000000000000000
172.20.37.140:/home/nrfs

O0000O0O00oooooa
172.20.37.141:/home/nrfs
172.20.37.142:/home/nrfs

[JCHECKSUMU O O 000U

O00dubibbiddSERVER#0U 172.20.37.1400U

776/370445

776/370445 root

776/402856 right

776/402857 4096 bytes at 0
776/402857 4096 bytes at 4096

776/370445 root
776/402856 left
776/402858 README.kernel-sources

: 0-4-a3de0000

OO0000DO000OREADDIROOMO
DIRECTORY : root/right

O00000O0CHECKSUM _READO OO
FILE : root/left/fREADME.kernel-sources

godubbbiudddddSERVER#1L 172.20.37.14101
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Ikeda Masaki
１／２

Ikeda Masaki
障害が発生したサーバ（SERVER#0、172.20.37.140）

Ikeda Masaki
正常に機能しているサーバ（SERVER#1、172.20.37.141）

Ikeda Masaki
ディレクトリへの『READDIR要求』
    DIRECTORY : root/right

Ikeda Masaki
ファイルへの『CHECKSUM_READ要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
ディレクトリへの『READDIR要求』
    DIRECTORY : root/right
ただし、『LOOKUP』時点で障害が検出される

Ikeda Masaki
クライアントからの障害情報に基づく訂正処理
    障害を検出したクライアント
        172.20.37.143
    障害検出箇所
        /home/nrfs/root/right
    障害内容
        ディレクトリあるいはファイルの欠損
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
『READDIR要求』への応答

Ikeda Masaki
ファイルへの『CHECKSUM要求』
    FILE : root/left/README.kernel-sources
ただし、『LOOKUP』時点で障害が検出される

Ikeda Masaki
クライアントからの障害情報基づく訂正処理
    障害を検出したクライアント
        172.20.37.143
    障害検出箇所
        /home/nrfs/root/left/README.kernel-sources
    障害内容
        ディレクトリあるいはファイルの欠損
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
『CHECKSUM要求』への応答

Ikeda Masaki
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ERERE

<4>nfsd: GETATTR 776/482883

<4>nfsd: LOOKUP  776/482883 root

<4>nfsd: LOOKUP  776/450701 right noooooooo RE_ADDIRD oo
<4>nfsd: READDIR 776/450707 4096 bytes at 0 DIRECTORY : root/rlght

<4>nfsd: READDIR 776/450707 4096 bytes at 4096

<4>nfsd: LOOKUP  776/482883 root

:ﬁ:ﬂgg t88EBE ;;gﬁlgg;gé IiEI[EME.kernel—sources oooooodcCHECKSUMO O O
FILE : root/leftfREADME.kernel-sources

<4>nfsd: >>- CHECKSUM ONLY ->>
<4>nfsd: CHECKSUM READ : 0-642(4096)-4096 byte/SUM : 0-4-a3de0000
4>nfsd: <<= <<

JO00duibibbdddddSERVER#20 172.20.37.14201

0332- 1000000000000 OUOOOOONRFSOODOOOOOOO
Jogbobogbotubtdbotobobooubotubood
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Ikeda Masaki
２／２

Ikeda Masaki
正常に機能しているサーバ（SERVER#2、172.20.37.142）

Ikeda Masaki
図3.3.2-10　障害検出機能並びに訂正機能の検証（NRFSサーバの応答ログ）
　　　　　　障害『ディレクトリあるいはファイルの欠損』

Ikeda Masaki
ディレクトリへの『READDIR要求』
    DIRECTORY : root/right

Ikeda Masaki
ファイルへの『CHECKSUM要求』
    FILE : root/left/README.kernel-sources

Ikeda Masaki
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NRFS server recovery message

CLIENT  : 172.20.37.143

FILE : /home/nrfs/root/right(21)
ETYPE : O

I MODE : 41fd

ulD : 1024

GID 1 1024

ESERV 1 172.20.37.140
PATH : /home/nrfs(10)
NCOUNT : 2

NSERV 1 172.20.37.141
PATH : /home/nrfs(10)
NSERV 1 172.20.37.142
PATH : /home/nrfs(10)

Recovery request to 172.20.37.141:
Recovery request target:/home/nrfs/root/right

O0o000o000oooooooo
O00000000O00ooa
172.20.37.143
O00000
/home/nrfs/root/right
O0000000000000000
172.20.37.140:/home/nrfs
0000000000000
172.20.37.141:/home/nrfs
172.20.37.142:/home/nrfs

JO000000172.20.37.1410 000000000000

NRFS server recovery message 0000000000000
E%tENT g }zgﬁggﬁiéé}ﬁgotlleft/README.kernel-sources(42) noboodgooooodd
Hggg : 31a4 172.20.37.143
S Anoononn
. : 172.20.37.140 /home/nrfs/root/leftf README.kernel-sources
PATH  : /home/nrfs(10) O000oooooooooooon
NCOUNT - 2 172.20.37.140:/home/nrfs
SR 0000000000000
NSERV. }Eﬁ@ﬁ?ﬂg%ﬁ) 172.20.37.141:/home/nrfs
) 172.20.37.142:/home/nrfs

Recovery request to 172.20.37.141:

Recovery request target:/home/nrfs/root/left/README.kernel-sources

JO0o0dodnnl172.2037.1410 000000000000

JO00duobibbiddSERVER#0U 172.20.37.1400U

SERVER CLOSE

Recovery request from 0.0.0.16:
REQUEST PATH : /home/nrfs
REQUEST FILE : root/right

SERVER CLOSE

Recovery request from 172.20.37.140:
REQUEST PATH : /home/nrfs
REQUEST FILE : root/left/README.Kkernel-sources

O0ooooond
O0000000000000000
172.20.37.140:/home/nrfs
000000
root/right

00000000
000000000 ooooooon
172.20.37.140:/home/nrfs
Oo00oo0og
root/left README.kernel-sources

JooduoboboudogduunlSERVER#1L 172.20.37.141(1

03.32- 110 0000000000000 OOONRFSOODOOOOOOOO0O

oot ouboboood
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Ikeda Masaki
障害が発生したサーバ（SERVER#0、172.20.37.140）

Ikeda Masaki
障害訂正処理を実行した正常サーバ（SERVER#1、172.20.37.141）

Ikeda Masaki
障害情報（ディレクトリの欠損）
    障害を検出したクライアント
        172.20.37.143
    障害発生箇所
        /home/nrfs/root/right
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
正常なサーバ（172.20.37.141）に対し『訂正処理』を要求

Ikeda Masaki
障害情報（ファイルの欠損）
    障害を検出したクライアント
        172.20.37.143
    障害発生箇所
        /home/nrfs/root/left/README.kernel-sources
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    正常なサーバと共有リソース
        172.20.37.141:/home/nrfs
        172.20.37.142:/home/nrfs

Ikeda Masaki
正常なサーバ（172.20.37.141）に対し『訂正処理』を要求

Ikeda Masaki
障害訂正処理情報
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    訂正処理対象
        root/right

Ikeda Masaki
障害訂正処理情報
    障害が発生したサーバと共有リソース
        172.20.37.140:/home/nrfs
    訂正処理対象
        root/left/README.kernel-sources

Ikeda Masaki
図3.3.2-11　障害検出機能並びに訂正機能の検証（NRFSサーバ訂正機能のログ）
　　　　　　障害『ディレクトリあるいはファイルの欠損』

Ikeda Masaki
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3.3.2-1 NRFS NFS
Mbyte
NFS 1400 1.66
NFS 1380 1,69
NRFS 2450 0.95
NRFS 1760 1.32
2.3GByte
Mbyte
NFS 1000 2.05
NFS 1010 2.03
NRFS 1700 121
NRFS 1220 1.68
21GByte
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3.3.3 NRFS
NRFS

NRFS
NRFS

NRFS

LAN

NRFS
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LAN
RAID NRFS
NRFS
Network File System NFS
NFS NRFS NFS
NRFS
Fast Ethernet
NFS Remote Procedure Call (RPC) NRFS
NRFS RPC
NRFS NRFS NRFS
NRFS
NRFS
NRFS
LAN
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NFS

NRFS

PC
Linux SPARC SSS-CORE

NRFS UDP/IP User Datagram Protocol/Internet Protocol
Memory Based Control Facility MBCF

NRFS
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NIC MAC

Gigabit Ethernet

NIC
Ethernet

1. Intel DEC

2. Intel DEC

3. Intel 82559ER

4. Intel 82559

5. Intel 82550
IPSec

6. AMD Am79C971

7. 3Com 3C905C

8. Sun Microsystems

NRFS
9. Sun Microsystems

NRFS

NIC
Gigabit Ethernet
Fast Ethernet (100BASE-T, 100BASE-TX) NIC
Fast Ethernet
NIC MAC
21140A MAC NIC
21143 MAC
MAC

MAC Ether Express Pro 10/100B

MAC

MAC

NIC

IP V4 TCP/IP, UDP/IP

STP2002QFP hme, MAC
SME2005PBGAC gem, Gigabit MAC
( NDA)



10. Alteon Networks Gigabit Ethernet/ NIC Tigon, Gigabit NIC

IP V4 TCP/IP, UDP/IP

11. SysKonnect SK-NET GENESIS NIC Gigabit NIC
NRFS
9.,10.,11. Gigabit Ethernet MAC NIC
NRFS Gigabit Ethernet NIC
Fast Ethernet NIC
MAC NIC 3Com 3C905C NIC
Sun Microsystems STP2002QFP MAC NRFS
STP2002QFP Sun
Microsystems MAC NIC
PC Linux PC
3Com 3C905C NIC Sun
SSS-CORE STP2002QFP
UDP
PC Fast Ethernet NIC 3C905C
IP V4 TCP/IP UDP/IP
3C905C
NRFS
NRFS NFS
NFS UDP/IP NRFS UDP/IP
MBCF/IP MBCF
UDP/IP  UDP
Al Ethernet Fsat Ethernet, Gigabit
Ethernet UDP/IP Ether Header
IP Header UDP Header UDP
Ether Header 14 4



IP Header UDP Header 2

Ether Header

o0 — 03 Destination Ether Address  (1-4)
04 — 07 Destination Ether Addr (56) | Soumce Ether Address (1-2)
-1 Source Ether Address (3-6)
12-15 Ether Type
Ether Type: P 0x0800, A RP (0806, RARP 08035 MBCF 0x6666
IF Header
00 — 03 YERS |HLEM | Service Type Total Length
M - 07 IDENTIFICATION FLAGS | Fragment Offset
og-11 Time To Live Probocol Header Checlsum
12-15 Source IP Address
16 - 19 Destination 1P Address
20 — 2adn IP Options {IF ANY) Padding
Probocol - ICMP 1. TCP 6, UDP 17, ESP 50, AH 51
LDF Header
00 — 03 UDP Soume Port UDP Destination Port
04 — 07 UDP Message Length UDP Checlsum
Pzseudo Header for Checksum
00 - 03 Source IP Address
M - 07 Destination 1P Address
08 - 11 0 Probocinl TCP/UDP Length
Al Ethernet  UDP/IP
IP Header Header Checksum
IP Header
NRFS UDP
Header UDP Header UDP Al
Pseudo Header
1 1 UDP Checksum

UDP Checksum

0
A2 A3

NRFS

UbP

uUbP



UdpChecksuntal c(buf, | en)
unsi gned char *buf;

int len;

{
unsi gned char p[12];

*(p) = source_i pa >> 24;

*(p+l) = source_ipa >> 16;
*(p+2) = source_ipa >> 8;
*(p+3) = source_ipa;
*(p+4) = dest _i pa>>24;
*(p+5) = dest _i pa>>16;
*(p+6) = dest_ipa>>8;
*(p+7) = dest _ipa;

p[8] = 0; p[9] = IP_PROTO UDP; /* p[9] = IP_PROTO TCP, */
*(p+10) = udp_len>>8; /* tcp_len */
*(p+l1ll) = udp_len;

s = | PCheckSun2(p, 12, buf,len );
return s & OxFFFF

A2 UDP(TCP)

| PCheckSun®2( buf , len ,buf2,1en2)
unsi gned char  *buf;
i nt | en;
unsi gned char  *buf 2;
i nt | en2;
{
i nt i
unsi gned i nt h,I;

unsigned long sum

sun¥0;
for( i=0; i<len-2 ; i+=2 ){

h= *buf ++;



[ = *buf ++;
sum+= ((h << 8) | 1);
}
if(len & 1){
h= *buf ++,
[ = *buf 2++,
l en2--;
}el sef
h= *buf ++,
[ = *buf ++;
}
sum+= ((h << 8) | I);

for( i=0; i<len2-2 ; i+=2 ){
h= *buf 2++;
| = *buf 2++;
sum+= ((h << 8) | 1);
}
if((lentlen2) & 1){
h= *buf 2++;
= 0;
}el sef
h= *buf 2++;
| = *buf 2++;
}
sum+= ((h << 8) | |);
sum = (sum & OxFFFF) + (sun»>16);
sum = (sum & OxFFFF) + (sun»>16);
return ((~sum) & OxFFFF);

}
A3 IP
NRFS NFS Sun RPC RPC
RPC UDP/IP RPC
UDP/IP
NRFS Read Pseudo Header



RPC Header
UDP Checksum

IP Header NFS

NRFS
RPC

Gigabit Ethernet

RPC
Read

Fast Ethernet

LAN

STP2002QFP
STP2002QFP  SME2005PBGAC  SK-NET GENESIS Ethernet
Checksum Start Offset
Checksum Stuff Offset
GENESIS Offset
16bit RPC
Read Read
RPC UDP/IP
UDP
UDP 0 UDP/IP
UDP 0
STP2002QFP SME2005PBGAC Checksum Start Offset Checksum
Stuff Offset 6bit  8bit Read
Ether 62
3C905C NIC
NFS RPC Read Reply
NRFS
NRFS Read Reply
NRFS



