WIS 4TI CER 5 5D 2B XS

Lucas ARV —F 4 v 7L X5 LIBT3

5B—2

LB BCRER

DT T AN AT L EGHIE A ) ORlG

R XA EEE T RH BEE

RORS: KB B BTIER R EHK

1 BZELsic

TFERBEHOTVEIA—T CAD®Y 7 YT
HRAE EOUREEYFTAST 7TV r—v 2 voik, K
AVEEEURRAET — A EEYX B O 7 o v 2 pidth
LTHfT 2, 20X 5ABT7T 7V —va v ihREL
LT L0 ORME LT, HMAETH64 Ey MK
BEfYHwAFRv—F 4 v 2L X7 4 Lucas OFF
FEHEREETR>TnD 2] KB TH Lucas kD7 74
Ny 2T A (LLFLES) KDowTik~R 3,

PEHD UNIX ETHbNTWE 7 7 f ATl read()
furite() FHAVWCI7 7y f ADNBR AT ICz ¥ —
LTHAT 20, AEOEE ¥ ERD 7 v+ Z[EC/]
BRI s 42 C L XRMTH B, T DD LFSTH
X b FVER B L /2 memory-mapped file 4 ¥ &
7x—2AfvTnd, ~FHOHEY EoXERECD
WTHEHARX b ECE ¥ v ¥ 2 ¥ mapped file D—
B2 ROLERPE, LFSTRZOFx v v afEo
—BEHRRET22D07 2 barr LT, EEOSE
HEA) OEHCHET 7 A AL XF L ELTOHR
D LAREICYEAL, EfRgRokE L
Zo IRy LFS 0FEE E 7' v F a0 FH#HiLiconwT
B3,

2 Lucas 774 LS XA FLOBE

ETRRA LS, DML CRECEEY GG 5
DA RZX P ECF v v ¥ a &Nk mapped file o
—BE*ROoLHE LRI Z, LFSTREYA F LoF 4
27 EEBLTVE X FL— Y% —03(SS) oftic &y
ALY ETHFry Vo ¥ EBHT D ¥ v v v ad—o3(CS)
FEATWE, B A P EDI7TFAT v T rvwXik
7 r AAFRBERBIC~y 7TECETEDOYA F LD
CS Liifx 3%, CSHFvyvadiv At bitdh
KENE7FAT v FOT VLA~ y T L, B
WEZD7 7 A ARBFET LY A LSS L#EL,
Frova%ERTL, (K1)

WD T 7 ANV ZF LT, FCERD 7
AT YR 77 A A% HEF 35— X (concurrent

' Host A 3 CS: Cache Server
SS 3 SS: Storage Server
@ - - Host B
client Ccs SS cs {3
m request EW o
ma reply |

,
kerno R 1 |

eply f read()éwrile()
L\ address space J; L file

1: LFS DR

write sharing) BMTH 23 & LT, L L —-H#o
Ebor B L ALY fThoTwnd, Bzl
Sprite (3] THEBEFHBERICAZ D E++ v ¥ = DM
ZROTHEBEI— 2PV EL B, Andrew [1] TiZ
L X IMEA—BEETRIELTELT, b5 &ifn—
BH:(tvvarveervig 7 X)) KESNWTNE,

— LFS TREGFEE X {FICE T3, 2T
BEA—BHARET 2DBEE A D~y T 47
ZEFHL TS, Tk, Multiple readers or one
writer N D <V F 4 7 2T, EEROHE S
F (reader) 2Mi—DFT X F (writer) DH X FH B L »
5bDTH B, BROTHFLCF v v vadithanc
w5 ARME% shared, BEFIK X vy vaBhEINT
W BARRE % dirty & \» 5, shared 2> b dirty ~, ¥ &
FE DO~ LRESBEE T 2BICE ¥ v v ¥ = 2 ESHE
(invalidation) 375 £ v £ — V¥ b b

Micicssnmesssommressemrsoremmmorormmovosse?

3 7o bs A TEROMURERE

LFS @7 v + £ 4 7% DECstation5000(CPU: MIPS
R3000) Lo Mach D LK Lo CS &2 54TV
PO AET <y T Mach ORI R— 2 v —
AVET =X FRLTVWS, =y 7, BIUX—
PIZx—ArDF =N~y FEE—F X DTS
A A (local) /HFEH X b ED 7 7 A 1 (remote) D%
NENECOWTFry vy v aDbbALTEDOREEN
HE2EHlL Thi. EORREK2IKTRT, Thic
I, =V T7xr—r Rl R—-C M AEhu—Ha
T¥35.85ms, U E— FTHEI46.0ms DI —N—~

Integration of a Distributed File System and a Distributed Shared Memory System in Lucas
UEHARA Keitaro, INOHARA Shigekazu, MIYAZAWA Hajime, and MASUDA Takashi
The Department of Information Science, Graduate School of Science, the University of Tokyo



local | remote
map(CS cache % L) 16.72 | 41.78
map(CS cache V) 2.12 2.12
page fault(CS cache 2 L) | 5.85 | 46.02
page fault(CS cache ) | 1.95 1.95
0.36 —

page access

2: 1 R—=Y2M7 h DT 7 & B (BAL:ms)
F#ED2»D (F—N—~y FORFRI I —FADR—
74 —n O, CSlexf3 28R, SSkxtdaHE
Ry EBEDT7 7 A DFHRAH, CSlexfd 53—t
o W—F AT -V H#, TH3B) BB, T
DR=VT7 3 —ArDIAR IV ZXF LA D X —
Pr—REBZR-—TYT7x—r DX} ($3.9ms) kK
HRTHIBET O RE AV, V- OB HHA
Ay e—VORBHEFTIH1I0ms D2 X + b i
D, Bt ms DF—F—ChZDOEPT biLA v,

4 F—FE—FIZLBIBFL

LORBRERL Y FIOER <X F L OFEEMES
BECRA Yy v — VB2 MBnR Y KER:—r—
~y FEHEDTnBIZ tRbrd, oT, I Ay
- VOREBMOT T L HEREKE LTOMBER Itk

ECERTICEED, 2 CR¥EEAEI DT e

FaACT AN AT LADA Vv E7 2 —Z%FHLL
SBEE T D L2 EL D, MM AR KR A €Y &8
., mapped-file I { map & unmap(Z7 7 f A TWn 5
open, close Y3 K X528 Ay >3 vORY)
V8RB 2, Th, 77/ 1DF—T VOB HTT 7
t2E—VEHEET 5. ChbiFAT 3 2T, B
PR 2THDH5T 7€ XD5EFH (prefetch) IT &

SRBILBEND L E L. BRETL 7co BARMICHE write

E—FTH—-7YEINTVBEZ2F5A4T ¥ +2rbdDread
CXBER—VoENKRIE, £FOBEEIKC write 2535 &

Striet Write-Optimized

write-opened
read-copy request
E

read-copy reply

write-copy request & invalldation

read read

write write-copy reply write

n G-
. i

Invalidation e
local hit

[Il read only copy

E writable copy

2 3. EFE{LE i write 7w b

acknowledgements

KA T, write s ¥ —%#tid+ 23 cd 3, Thic
XoT—Hread 2 ¥ — %t L. EHK ¥ & write =
E—BEREIND LI TIEAMBRE C L 2H¥ES
(K 3ZH),

COBRFIL T ho kv Iiab—va vOREEYN
4ICRT o COY ST EhD 5 bIHAFNLED 58S
EENCHIET E Ay t—VORERLT S, COR
BIEC X > THEY 205% BE4AT6H DAy v — JED
BPRREOND, HCEEFOED 3HEHE W)
RBERENCEBCDIIT7hbRTENS,

3
Messages(x10)

100
90
80 <
Write-Optimized Strict
70 T =<
50 \\
0% 02 ] 06 o8

Readers ratio

B 4: write mf{Eic X3 T av—va vESE
5 F&®

AR CRBIRVERECE L7 7AA L XFHELTAH
¥ A€V KCHE~< v 73 % mapped-file 2 L4
B7Z7AAL AT LRERL, Vo b 24 FRERAWT
LR %2 T4 - %o

BUED & THHRERIRIEFRIL 7l b OFffE 2 H T v
5, EXHMETESIME VS bITliAhv, i, #
CRE A—BH2RA T L, F+ v WL
Ay t—CERECREI DT LICED, BN W
ERHBA v, RN BERNICEEL R 28 0—8
T raAEHAEL. V7 AABND I E Yy va
VT Y- RBRET LN TEDL LS TS
LHEZ TS,

P E D &N

(1] J. H. Howard, M. L. Kazar, S. G. Menees, D. A.
Nichols, M. Satyanarayanan, and R. N. Sidebotham.
Scale and Performance in a Distributed File System.
ACM Transactions on Computer Systems, Vol. 6, No. 1,
pp- 51-81, Feb 1988.

(2] BEEUEAN, LRURCKNE, BT, 3EMER. ASv—F4

v AF L Lucas lCBIT 564 ¥y v T N L AR
H. In 6th SWoPP, Aug 1993.

[3] M. N. Nelson, B. B. Welch, and J. X. Ousterhout.
Caching in the Sprite Network File System. ACM
Transactions on Computer Systems, Vol. 6, No. 1,
pp. 134-154, Feb 1988.



