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000000000000 0D0O0O000C000O00DODO0D0OO00D0ODOO0DOOdcharacter device
googod

0000000000000 /dev/gfarm 0000000000000 O00OO00OOOOOOOOOOO
ooboooboobooobooobooobooboobooboooboooooooooboooobooooon
oood

oboobooobooooobooobooboobobooobOoooOoooobooobooboooboaoon
UO0mount 00O0OO000O0O0O00OO

0000 0Omount DO O O0O0O0D0OOO0OO0DODOOO00OOO0O0O0O0OOODOODOOODOODODn
uooobooogobooon

ubogboobooboobboaoboobaoobooogan

e [DODOODO

000000000 0Ouid,gid 000000000000 O0O0OO0O0O0O0 sunrpc00000OOO
oboooboooooboobooooobooooon

0000000000000 Jproc/net/rpe/000000O000O0OOOODOOOOOOOOOOO
obooooooobooooooooboooboobooboooobooboooooobooooaoon
gboooboooO0Osunrpc000000O0O0O00OO0O0O0ODOOOOOOODOOOOOOODO
booobooooboobooobooboooono

gbooboobobbobooboobooobon

r /proc N

/proc/net/rpe/ug.idtoname: UID,GID DO0O0OOO0DOOO
channel OOOOOO
content 0000000
flush OOOOOOOOOOOO

/proc/net/rpc/ug.nametoid: 0000 UID,GIDOOOO
channel

content
flush

/proc/net/rpc/ug.hostname: 000000 IPOO0OOOOOO
channel
content
flush
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2 mount

mount O 0000000000 0OO0O0O0OOO0O0OOOO0O0OO0O0O000000 mount 004000 4Un
mount 1 ODUOOUOO0OOO00OO0O0O0O0OO0O0OO0OO00O00O0DLOODO0O0O0ODmount 0O OOO0OOOO
gbooobooobooboobobid mount OO0

2.1 mount.gfarm

mount.gfarm 0 mount 000000 mount -t gfarm 000000000 CO0O00O0O0O
ooo0ooooOoDOODODOODOODOO

e luser=name

gobooobooobooboooooooobooboooooobbooooooooooboo 1D
googo

e uid=uid

oboooooobooooooooooooooooooooD Ipbboboboboboobooboon
oboooboooobobooooobooo IDbooo

e key_path=path

OO0o00o0o0oO000ooo00ooOo0oooO00ooDO0oD wseroooooooooooooO
uboogogaono

e conf_path=path

Ooo0oDOooO00ooOoo00oOooObo0oooboOo0oDO0o00D wserD00O0O0ODOOOOO
oooobooogon

mount 000000000000 D0O0D0OOOOOO0OOOO0OO0DOO0DOO0O0OO0

gfarm2 conf 000000000 0CO QOOOODOOCOOODO

e page_cache_timeout

gbogboboobobbobooboobo1oobobo

mount.gfarm 0 mount 0000

1. 000ooobobooooobooooooa

2. 0000obbbboooooobbbbooooon

3. 00000o0on

4. /dev/gtarm 0O O0OOOO0O

5. J00DOO0OO0OO0OODOObOOOOObOO0O0OO0DO mountdOOOOOO

6. oo bboooooobbbbodoooob bbb dUmount oo
7.mount 0O OO0OO00OOO0O0OOO

8. Jetc/mtab 000000

9. 00O0O0o0obOOobooooon

10. /dev/gfarm 00O OO0DO0OOO forkO OO

11. fork OO O
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00000000000 Jdev/glarm OO O OO
goooo

(a
(b
(c

)
)
)
(d)
12. /dev/gfarm D00 0000000000000

2.2 gfsk mount_data

mount 0000000000000 OOO0OOOOO

e gfsk_mount_data

struct gfsk_strdata {

int d_len;
char  xd_buf;
h
struct gfsk_fbuf {
struct gfsk_strdata f_name; /x file name */
struct gfsk_strdata f_buf; /x file content x/
h

#define GFSK_VERI1 0x30313031
#define GFSK_VER GFSK_VER1
struct gfsk_mount_data {

int  m_version;

char m fsid[8]; [+ out: file system id */
struct gfsk_fbuf m_fbuf[GFSK_FBUF_MAX];
int  m._dfd; [+ dev fd /

uid_t m_uid;
char m_uidname[GFSK_MAX_USERNAME_LEN];
int  m.mfd; /* meta sever fd */
char  m_hosttMAXHOSTNAMELEN];  /* connected host by m_fd */
int  m_optlen;
char m_opt[l]; /% option string */
b
#define GFSK_.OPTLEN_MAX (PAGE_SIZE — sizeof(struct gfsk_mount_data))

J

e mfbuf 000000000 CO00DCOCOO00DOOO0ODDOO000 mmap 0000 OOO

oooobooooboobooonog
obooobOoboooboobobooobooboooobobooobooboooooono

e mdfd O /dev/gfarm 00 0000000000000 O0ODOUOODOOOOOOOOOODOOO

gboooobgon

emmfdd 0000000000 0000000O0O00O00O0O000000000000000O

e muidmuidname 000000000000 DOOCOO0ODOOOODO
e mhost 00 OODO0ODOOOODOOOOODOO

emopt U000 mount O OOO0OO0O0O00O0O0
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2.3 gfarmfs
Gfarm 000000000 O mount 0000

1. module 0O OO

(a) modprobe 000000000 OO0O0OOOUOOOUOOOOOOOOOOOOOO

e ug_timeout_sec=N
ugidmapd 0000000000 O0OOOOO0OOOOO 100000

o gflog level=N
OooooooooOodobOOoOoOOoOoOoOOOO00000DO0OD mount ODODOOOO

(b) register_filesystem(file_system_type) O get_sb, kill.sh 00O OO0O00OO
(¢) /dev/gtarm 0O 00000
(d) ugidmapd 0000000000

2. mount 0

(a) mount.gfarm 00 mount 0000000000 OOOO

(by O0DOOOO0DDOOOUOOOOODOOO
mount 0000000000000 O0O0O00O0OO0O0OCO0OO0
mount 000000 00000 (00O00)OOO0D0OO00O0O0Onfs0000000000O0O0OOO

(o DODOOOOUOODOOOOUOOOUOOOOUODOO

(d) D0DDO0OO0O0O0O0O0O0DO0OOO0DDOUOO0OOOOUD
) J0000O0 dO0O00O00OOreot DODOOOOODOOOODO
) fillsuper O s0 00000

e

(
(f

2.4 umount

MNTDETACHOOOUOOOOOOMNT FORCEOOOOUOOOODODODOOOODOOO EIODO
ggd

umount 0 0 gfskd 0000000 gfskd O file struct O private 00 0 (gfarm fsctx 0000 00) O
d000000O0reaedDO00OO0OODO

3 oo
3.1 0OO00OOOOoon

000 Glarm O0O0OQOO0OO0O000O0Omount 00O000000O0D0O00O0OD struct gfarm_context O
0000dddooogooooooooooo0gooooooooooooDoooooogoooogg
O00000O0gfarmcontext 0O O OOOOOO

gfarm context 00 000000000000 000OO0O0Otask 00O 0OO0OODOOOOODODOOOOO
struct task 0 journalinfo 00 000000000000 OO0OO0OOOO0OOOOOOOOOOO
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farm_context
8 N

N\

struct gfarm_context {
/x global variables in config.c */
char xmetadb_server_name;
int metadb_server_port;
char *smetadb_admin_user;
char *metadb_admin_user_gsi_dn;

};
#ifdef _ KERNEL__
#define gfarm_ctxp (gfsk_task_ctxp—gk_gfarm_ctxp)

#define errno gfarm_ctxp—gc_errno
Ffelse

extern struct gfarm_context sxgfarm_ctxp;
#endif

J

000000000000 000O0000000D000Ogfsk-taskcontext 0000000 O Ocurrent
task 00 0OO0O00D0OOOODOO
gboboobobooooobooooboooobobooooboon

3.2 ODOOOodobboooan

linix 000000000000 0DO0O000DOO0O0O0DOO0OO0

1.

struct super_block
Ooo0ooooooooooooo
fs 00 void *sfs_.info 00O OO

. struct dentry

O0000000000ooooooooooOoODOOlookup O OO0 0O Oinode_operations.lookup
O00O0OD0imode 00O OOOODOOO

fs 00 void *d_fsdata O 0O OO

struct inode

inode_operations.lookup O dentry OO O O0OD00O0 fsO00000OOdentry 0000 O dentry_iput
00 inode00000Odiput 0000000000000 Oinede 000 fs000000Od-iput 00
000000000 inode 00DODOOOO0DOO0DOO dropiinoded00000O0O0O0ODODOOOOO

fs 00 void *iprivate DO O OOfs 00 inode 00000000000

struct file

000000000000 00oDoooO0oD0Oo0O0oDooDOD fileoperations.open DO O0OOO
00000000 O file_operations.release 0 0 00 00

fs 0 0O void *private_data 00 O O

struct vm_area_struct

oooobooOoooobo0ooOoDoooOooooOoo0oooooo vmfileODODOOOODOOOOO
oooooooo



struct gfsk_fs_context
gfarm_context *gf_gfarm_ctxp
gfsk_mount_data gf_mdata
gfsk_fdstruct *gf_fdstructp
fuse_conn *gf_fc

Struct gfsk task context
gfarm_context *gk_gfarm_ctxp
gfsk_fs_context gk _fs_ctxp
char gk_unamef[]
Int gk _errno

struct gfarm inode

struct afsk file private
GFS_Dir *dirp
gfm_connection*
GFS_File *filep
gfm_connection*

O20000000O0

Olnux 000000000000 200000000000000000

o gfsk fs_context
goboobooboboboboooboooo

— struct gfsk_mount_data gf mdata
mount 000 0000000000000 DODODOOO0O0O0O00OODOOOOO0OOOODOOO

— struct gfarm_context *gf_gfarm_ctxp
Gfarm fs 0000000 0OO0OO fsO0O0O0OO
— struct gfsk_fdstruct *gf_fdstructp
00000000000 struct file 000 00int 0000000000 0O0OOO
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struct gfskdev_conn *gf_dc
mount.gfarm 00 0000000000000 DOOOOOOO

OO000IbOO0DO0OO0000O0OO00D0OO00D00DOO0O0gfmserver.cache 0000000 OOO
ogb obgooobooo

e struct gfsk_task_context

carrent task 000000000000 DOOOOCO0OO0O0OODOO IFO0O0OOO0OOODODOOOOO
gbooobooboooo

struct gfsk_fs_context *gk_fs_ctxp
oo0ooooooooooog

char gk_uname[GFSK_USERNAME_MAX]
gooobobbbtoooooboga

int gk_errno
Glarm OO00OO0O00O0D0OO0OO errno 0 O0OO

e struct gfarm_inode

struct inode inode
inode 00O visOO inode 0O0OOO0OODOO

linux 00O inode 0000 OOO0DOO0DOO0COODODOODOOCODOOOODOOD inode_cache
ooooooo

OO000mo0000000ODOOOO0O0O0DODOOOOO0 moODODO inode0O0OO0OO
OO00OOigetlocked DOOOOOOOOOO

Gfarm 00 inum, igen OO0 00000000 0inum 000000 igen 0000000000
o0ooooobOo0oO0obO0obOoobOOobDOoOoboOobOobooooo

0000000000 0DO00D0O0DO0ODbO0O00d inode0OOO0OO
uint64_t i_gen

visinode 00000 igen OO0

uint64_t i_actime

oooooooooooon

uint64_t i_pctime

oooooooooooog

struct list_head i_openfile

00000000000 00000000O0write 000000000000 OODOOO

int i_wopencnt
write OO0 OOOOOOOOOOOO

loff_t i_direntsize
OoO00O0DO00DO00bO0o0bOoooOOoooOoOoooOoonooan

e struct gfsk file_private
gooooooooboooooon

union GFS_Dir *kf_dir; GFS_File *kf _file; u;
Jooooboboboooooooboboboooooooo

struct list_head f_openlist
gfarm_inode 0000000000000 O0OOO

10
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— struct file *f_file

inode 00000O0O00OOCODOOOOOOCODODOODOOODOOODOONO struct file OO
ooooooooo

— struct mutex f_lock
goooooooooooooog

OO0O0Odentry O0O0DOOCO0OO0OOOO0OOOOOODOO0ODOOOOODDOOODOOOODOOOOO
gbooboobooobogoobooooboo

4 0O0O0O0O
4.1 0OO0O0OO0OO

Glarm 000000000000 000O0C0O000DOOO0O00O

gfarm?2.conf Glarm OO OOODO

local_user_map 00000/00000000000000000
local_group_map 00000/0000000000000000
.gfarm _shared _key oooobDOoooooooo

gboooboboooooboooooao

o gfarm?2.conf

booobobooobobooooboooobooboooobbooboooon

e local_user_map local_group_map

boboobooooboooobooooboboobooboooooboooobOoooooboon
oooobooog

e _gfarm_shared _key
gooopoooooooogo

4.2 0O0O0OO

gobooobooobobooobobooboooboooboooobboooooooooboooooooboooonog
gboboobobooooobooooboboooobooooboboooonog

1. Omount 000000000 O0O0O0ODO
2. 10000000000 00DLO00bOo0bOoonon
3. 000000 gfp-cached_connection 0000000000 /000000000O00OOOOOOO

4. 000 0O 0O gfp_cached_connection_acquire() O O 0 0O O O gfp_cached_or_uncached_connection_free()
O000000000uncached_connection 000000000 DO0ODOOOOODOODODOODOOOO
goooo

5 0000000000000 oOooooooooobn0OOcompound_fd_op, compound_file_.op O
gboooobgooog

6. 000000000000 DOOfle)private 00000000 O0OOOOO

11
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r0o0o00ooO0O00oobOoOoOoooOoOoOooDOoOoooDO IbDOOoO0O0ODOO0OODOn
0000 IDO0000000000000000000 fork0O0 DOOOO0DO setuid() 000

coooooooooooooooooooooOooooooooooDboodboooboboooo
oooooo

ooo0o0O0O0O0O0O0OODOODOOOOOOO fdO fileDD0OODO AO0O0OOOOOO

O00000D00D socket O fileOOOO0OODOODOOOOOOOfled00ODOOOO0OODOO
gbogboobooooboon

. 00C0DOO0O0U0U0U0O GlarmOOOOOOOOOOOOOODOOOODOOODOOOOOOOOOOO
gooogno

9. 000000bOO00oOoboOoooobOoOoooooOooooooooooOooobooOoooOoooboooo
gbooobOobooooobobooooooboo

10. check_connection_in filelist 00 000000000000 OOOOOOOOOOO

4.3 00O0OOOO

Glarm O0O0O00O0O mount 00000 inode 000000000000 mount OOOOOODODODOO
00000000000 inodeOOOOODODO

4.3.1 0O000OO00O0COOO

goboooboobooobboooobooobooobooooobooboooboooobooboooboboOoooo
ooooooooOoooooooooooobooooooOobOoooooOobOOoOOooOOFUSEODODODODOO
obooooobooooooboon

4.3.2 uid, gid

OO000000 uid, gidD getattr 00000000 idOODOOOO
000 00bO sunrpe UO0O00O00OO0OOOOO0O0O0O0C0O0OCOOOOOOOOOOOOOODOODOO
ug-idmapd 000000000 DODOOO0ODOOOOODOOOOODOO

4.3.3 0OO0O0O0O0O0O

Glarm 0000000000 struct gfs file 000000000 O0O linux O struct file0 OOO0OO

4.3.4 0O0O0O0O0OO

Glarm OO00OO0O0OO000D0DO struct gfs dir 0000000 O0DODOOOOO0O0ODODOODODOOOOOO
oono
OO000000 Glarm OODOOOOO0DOOO0OO0OD0IInux OOO0OO0OOOOOCOOODODOO
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44 0D0OO0OOOOOOODOOO

gobooooooooboooooooobooooooooooooooobDOoobooobboobooo
O0000oooooooo0o0oooooooo0o0oooDoooooooooDoDDoOvisOooooag
O000000o0ooo0o00ooDo0o000oDooO000oooOoOoOO0ODO leockvpOOOOOOOO
boboobobooobooboooobooooooboobooboon

OO0O0Glarm OOOOOOOOOOOOOOOOOOOOO0O0O0O0O000O00O0O0O0O0O0O0O0O0O00O0O0
0010000000000 00000oooooOO0OC000000oOoOoooooOOOO0bOOdGtfarm
O0Oinode 00 OO0DOOO0O0DOOOO0OOODOOOODOOOODOOOOOODODOOOODODOOO
OO0OOLoockup 0O DOOOOOO0DODDOOOOOODODODOOOOOODOOOOOOOODODODOOO
ogoooooO0O00 fdO00O0O0O0O0OoOooooOoOOOODOOODOOOOODOOODODOOOOOOOOO
goooboooboo

gbooobOobooooboboooooboooooooDn

l.visOO0DODOOOOOOOOO0OoOoOoooOo
2. 0000000000000 (path-walk)O

(a) vis OO dentry OOOODOOOOOOOO
(b) O0DO0OO0OO0D0O0UDOO0ODO lookup DOODODO

i Joobooobooboobooooboooocobooboooboooono

ii. 0000000000000 000000inum, igen, mode O inode 0 0 OO O dentry O
oooooo

(¢ DOO0OOODOOO revalidate 0000000000000
(d) dentry O inode 00000000 ENOENTO
() D0UO0ODOOUOODOUDOODOUO (pathowalk)

. boboooboboooboobooooobooo

() OOO0DOOO0O0O0UCOOOU0OOOOUOOOOOOOOOUDO

0000000000 inecde 000000000000 000O0O00ODO Gfarm 00 stat_cache 0000
O000Oinode 0000000 Oreaddir 000 00O (gfs_stat_cache_enter_internal0) O stat 00 000
oooooono

0000000000 Garm OOOOOO0OO0O0OOOOOInode 000000000000

4.5 readdir

readdir 0000000000000 O0COO0OO0OOO0OOOOOOOOOCODOOOOODOCODOOOO
gooooooooooooooooooOoOoOoOoOooooooooooooooOobooobooOoOoooog
gooooooooOoOOoOoOooooog

Glarm OO OOO0O0OO0O0O0O0 readdir 000000 COCOO0O0O0O00O0O0OOOODODOOOCOCODOOO
Oo000000000000ooOO0O0O0000000ooOO0O0O00000000O0000Oreaddir d
0000000000000 0O00000000000C00O0O0OD0D000000O Oreaddir0 00000
goooooo
oo0o00o0oQoUO0opooOo0oUooU0UfooOoOOo0DUoUOoOoOoUOOoOoOoDOoOoOoDooOoDoOoO
0000000000000 0000000 mtimeOOODOOOODODOODOOOOOOOOO
O00readdir OOOOOD0OOOOOOODOdentry 0 inode 0O0ODOOO
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4.6 0U0ODOOOO

OO0O0O0O0OO00OODODDDOOgetaddrinfomO gethostbynamel hethostname 0000000000 dns
OO0000nfs00000000O0O export 0000000000 DODOOO0ODOODOOODODODOO

O0000D000 ugidmap OOOOO0O0O0O0OODO hostname D000 Osunrpec DOOOODOODOO
O000000ooDoO0O0O0o000oDoDObO00000bDEas 0000 IPODODOOOOODODOOOO
oooooooooobooooboboOooooboooooobooOoooDbDobOooooDoOoo

4.7 0OO0ODOOOO

Gfaam OO0 00O0O0OQOQOOCOOOOOOOOOOOOOOOOOOOOOOO

e 00000 (gfm_client_connection_lock, gfs_client_connection_lock) rpc 000 /000 O O compound
000000 begin/end 000

rpc 000000000000 rpc000000O00O00O0O0O0CODOODOOOOODOOOC
e JIUJOODIDDO (SCHEDMUTEX LOCK) 00D OO0OOOOOOOOOOOOO

e gfm _client_connection_acquire() 00 0000000000000 0000O0O00OOOOOOOO
oO000oo00oo0o0ooo0oo0 il OO0D0OOCO0DOOCO0ODOOOOndlOOOOOOOO
gbogboobooobgobooboon

OO0000D0 create 0000000000000 DOOOOOOODDOCCfallover0000OO000OO
OO0 RPCOOODOOOODOOOOO

4.8 0U0O0O0OOOoOoOOoOod

Gtarm 000000 OD0OD0OD0OO0OOOO0O0DOODOODOODOOODOOOOOODOODOODOoOoO0
goodooobooobuooobooobuooob oo b oo oooobuooon
gooooooooboooooobooooa

oo buoooooboooooon

int gfp_connection_cache_change(struct gfp_conn_cache *cache, int cnt)

49 00OO0OOOQDOO

oobOobob0o0oob0o0oooobOo0oboDbO0dbOimede DO OOODDOOOoOoOoOoOoDOobODOO
Glarm 000000000 OCOOO00ODOCCOODOOODOOOOGK.FILEDOODOOOOODODOOD
OGS FILEOOOOOOOOOOOO

O000D0 inode 0 write 00 DDOO0000DOO0000000D00OO000DOOOO0O0ODO write
OO000O0clese000O00OO0O0OO0O0OODOOO0DOODOOODOODOOOO
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