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The Model of Meta-data Cache on Client Node in Blue Whale Distributed File System
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Abstract In Blue Whale distributed file system, the meta-data server handles all the meta-data through remote proce-
dure calls, and all the data flows directly between clients and storage nodes. Because of communication delay, the meta-
data exchanging between clients and servers has great impact on the whole system performance especially when the load
is heavy. We propose a model to maximize the meta-data cache on client node that dramatically reduces the RPC messa-

ges when itreads and writes data. This model greatly improves the reading and writing performance of Blue Whale dis-

tributed file system.
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ZREA(NFSY) H1, 3 X #ITREN 2 AT ER N TSR
Al XDR R 3F7R @it RPC &8 A RS25
struct READargs {
nfs- fh3 file; / * NFSv3 f3C{#Fa)4 » /

offset3 offset; / * 64 I AIREER » /
count3 count; / * 32 I XA BIER » /

}s
struct WRITEargs {
nfs—fh3 file; / * NFSv3 BSCHEHIAR * /
offset3 offset; / * 64 I {EN MR » /
count3 count; / * 32 QI HHEE AMBIER » /
stable_{ how stable;/ * R BRI EIREN * /
struct
u—int data_len; / * 32 (U FHBEE AMNEIER « /
char * data_ val;/ » SLRREPH B A BBHE » /
} } data;
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i1 8 LLE. ¥ P8 B 8 8K generic- file_read I generic.
file - write, B TR A S5 5188 BWFS_readpage | BWFS.
writepage. [, EE#HITT —BHESTEMRETHHAMNE
Gifg B LG . E145 5118 F A2 B 8 block read- full . page/
block - write_ full page, £ FIX MR $ad, AT ER
H— N RBERHEN SR RFERAX SRR XN EK, F
LA SRR B LA b B &Y Bt R B, RAOTAR I &R
BBLST R 8 7E Linux 1, ERF T HEL.
int BWFS _get_ block(struct inode * inode,

long tblock,

struct buffer—head * bh--result,

int create);

inode 244§ 6] G — U419 S B BB 4549 ; iblock 23K
R FERFHREMEAARER, U — N ROIDCGEF
& T Linux SR E KK 4k) F St AT ; create B EE R
BREEBTEXGRFES R, BIERGAERAAZRELU
J5 AN 45 RAERAE bhresult fTig R MBS HE
N8 EFERR IR E B R - IR B R RRS 8E
SR, GRS B, RAT KTE bhoresult HEHE
EWMPANME AU S RERFEERZERE, MR b
dev 1 b blocknr, 43 % F /R B8 £ Fik 5F L Ih B R 1E 1% B iR
# LB at , ek AR (512 ) A,
BWEIMA G REE P WSS E R & RPCHA

KB RF 2NN, MRS 2HEWENE R UG B I ghE R 15
BATEF RS, B8 £ U RGO HER AT AT
HIZS SRR ], RS2 B RERAE P 4. I RPCEH
FIZBOFEE [R5 R 0T FUR

struct GETBLOCKargs {
nfs—fh3 file; / * NFSv3 #3044 * /
long iblock; / * 32 fIX{FHRIKE B » /
int create;/ * BHRFAIE »/

b
struct GETBI OLKres {
int status; / * #/RFERPITHILE R
N long pblock; / * 32 fﬁﬁ&ﬁ%%ﬂﬁﬁi */
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MESRABRETE B, I B AR P S 2 7 X e e i Bk
HEE.
FATRRBSHE B RIERSBETINF
struct GETBLOCKargs {
nfs-{h3 file; / * NFSv3 #3484 = /
long iblock; / * 32 fr ANPGRS R * /

long count; / * 32 {7 XN RAER * /
int create;/ * RERFOIE »/

b
struct GETBLOCKres {
int status; / * FERERPATHIGER « /
long count; / * & Bl A ¥ B * /
} long = pblocks / % 32 (SRR FEREE * /

BIMEBRBE- RO ERT BREKREEES
HEBSHER. NEIBRFBERIMNHERE. PR E
EBUX SR SHE B IS TR E A E 5.
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MITEURE IR 55 28 318 0 SR B 535 BB IBOEE Bt L IR 55 2%
EHANFS, 58— MTH GBI A inode £ HIHILEE. 3
BHFEE N inode M —EBK. I TEFANRNES
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XA FEST B T B s A = 301 R G AE 18 I
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Po — TN A URBDENRRERS . iz m T
FIRUKMHE, B4R A Intel Xeon™ 2. 40GHz
BCPU, ZPimH S A 1024MB W7, W S8 A
3072MB HTE. FEREY AR 3ware 9500 SATA RAID #:41
25 10 Bt 160G 7200 RPM 1y Seagate 58 #% , RAID 0 fy R
/EY. FFANRRAYNFEA Linux B4 dd BFEEE—
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BATINRGIGERINE 1 71K 2 R, KPR BiERR
B P BR M TCEAR IR 4585 51 il e 5t M E e 3L A B R 1.
16.64.256 MIEIT A, hARF B RRERERGAND, T
FRER-WHUMA SR NEIER, EFRAEE
— WS REER B A MBS ER. WL RHBEER
SR 2 fE 3. ARFRMITUEY, BHEIHR X4 F
KXABSRMFE T BBERAERAARE T EZENESH
B,

A1 B&oH X4 &% ik (#2435 .KB/sec)

LacheBlocks | o) | Ris | ret | Ros6 | Reo
Block Size
1K 11586 | 72315 | 69905 | 67650 | 66363
2K 11902 | 73843 | 71332 | 71820 | 69905
4K 12108 | 78643 | 75984 | 71331 | 69905
8K 12192 | 77672 | 73326 | 71331 | 70849
16K 12577 | 78252 | 76538 | 71820 | 71331
32K 12577 | 75984 | 77672 | 73843 | 74898
64K 13443 | 73843 | 78840 | 75983 | 75437

A2 B&oA XA %5 Mk (45 KB/seo)

Cache Block
PO 1 w1 | wie | wea | W2s6 | Weo
Block Size

1K 10412 | 59918 | 67216 | 69905 | 69442
2K 10527 | 63167 | 68685 | 69905 | 68985
4K 10538 | 64860 | 69136 | 69905 | 69905
8K 10623 | 64329 | 68985 | 69905 | 69905
16K 10667 | 64329 | 68985 | 69905 | 69905
32K 10699 | 64329 | 69905 | 69905 | 69905
64K 10776 | 64727 | 69905 | 70734 | 70734
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DX PRl . FbaBss ST AN 0 A9RR
IR SR RS RREHON. LR
I LA N B ST R K E N E .

DXNFHHRELE S BARER 3N TREETHRESS
B9 ST M EE S B SRS S E B AN XS
SHEESE. Y HETEEEER S I EEN.E
R 4 NI RS ST EH TS SRS,

AHE STREFEEE O(n) i E. BT UL &% DIAG..
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BfEIXT TRk, %, Bk BUILD. TREE &
MEE&ERN ON), H¥ DIAG.CONN R HE ¥
BUILD. TREE & Fi 89 & 3, 1 &6 3% DIAG . CONN 1]
EHER OUog: N, FRLIE — A FE O(Nlog N) Bt l] .
THEESENNEAHEN 8log N—20, FFiUE=4EEO

(log; N)Ht[g] ,
Hig, ¥ COM_SEARCH it @l E L E R O
(Nlog; N, O

gt EXRLXH, RN T T EHEER 8
B E R 2% O(Nlog, N) BB B ¥k . R B AEME S 7
&8 HT, B8 b, B SGX M R R @ E . M
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HHEIE 2B O(Nlog: N) .
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