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Proposal of On Memory File Mechanism
that Shares File Cache with Processes

KEISUKE MASUDA+ and HipDEO TANIGUCHI+

In OS based on microkernel architecture, since intercommunication between OS servers oc-
curs frequently, the high-speed mechanism has been proposed. On the other hand, OS server
with file cache is necessary to copy data to memory space of AP process, and performance de-
teriorates. However, effective actions are not proposed. Therefore, we propose the on memory
file mechanism to reduce data copy between memory spaces. This mechanism shares file cache
with processes, and reduces data copy between memory spaces in reading and writing. We
realize the on memory file mechanism in AnT, and compare with file operation mechanism
of MINIX (3.2.0) and FreeBSD (6.3-RELEASE) to show efficiency.
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Table 1 Comparison of file operation mechanism.
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Fig.1 On memory file mechanism.
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Table 2 System call interface.
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Table 3 Library call interface.
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Table 4 Comparison of data read.
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L7 uy s F—4% (4KBytes) BT 5700 E
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(8Bytes+4KBytes) 23LEIZ72%. —J7, readbyte()
TIX, 7Ryl T =2 EREET DI OH (8Bytes)
LTuy s T2 ERTHRA L H (4Bytes) ZFIT S
# (12Bytes=8Bytes+4Bytes) 7217 TRV, B2,
8Bytes+4KBytes DTNy 77 J 7/ C&E 571y
7803, fread() TIX1 7 vy 7127225 DIZxt L, read-
byte() Tl 342 (= (8Bytes+4KBytes)/12Bytes) 7
Ry 7%, RO ERND, SIREEHEINY
28, BRTL7 0y s 7 —2HbNT 5. 2O,
TATZIVRENy T 7Y o I TEDLT Ry I T—H
BRLNEE, VAT ha—VEITRED DR, WL
HENEL 2D, Lo T, BREKNSZWVGEA,
DI AFVBETEL DTy I T —4% v 77
VITTED AnT OFREMREIZRS.

(3) SREHEDZWES, SREAICEHT, AnT
(OMF ##E) OLPFHIZ—ETH L. AnT TiE
FATFZIVRNDN Y 77 DY A X% 256Bytes ([Z[HE
LTS, 2ok, ZREFIZLISTATY Bid—
EThHD. £72, 256Bytes DEIKIZ NNy 7 7 U T
TXB7 0y s F—28K% 32 (=256Bytes/12Bytes)
ThbH. LIER-T, 100 SR LIEGE (Try
T—2HT30) TH, TRTOT Ry 7T —XEy
Ty V7 TE, BREAMICE S TR RIE—EIC
2%, ZHITHK L, fread() TiX, #IEIFRITROFI%KL

DY A RX%bEL, TA4ATT VRN Y 7 7 IHER S
N5, Zoy, AnT LFEEEC, ZREEICEI ST

AEVEIZETHD. L, BREZKOEICHE
WERT AT 0y s T BBNEINT 5720, FA47
TFURNDNy 77 BWMiEL EEEEHIN, VAT A
a— LRATIRIER A HIRC & 37, AAERREFE AN 5.
4.2.4 R—70vJ7AQOANBEHEOHEHESE
BED AP Tav ARE—T7 7 A NVDF—Tm v 7
WNORIEI % e & T MBI T, % AP 7 rE X
PMNLIZFRAIANTEAE Y EOT — 2 & fihEEXT 5.
@ A REEE (MINIX, FreeBSD) & OMF HfE
(AnT) (Z2WTC, MO KEENELLFISRT
(1) % AHAEARE (MINIX, FreeBSD) Tl3, AP
TaRvADAFVERNE T 7 A NVF ¥y v an~T —
ZEBEFL, T—FEBEHTDH. THICKL, OMF
HEE (AnT) Tl, 7ukRAE 77 A NFyviak
HET 5720, EAE Y BEBITRAE L.
(2) @F AHJ18sE (MINIX, FreeBSD) TII,
T — % OBREAIANLE S THBLAALE 2% E  (Iseek()
X fseek() #%17) +5. Zhicxt L, OMF
(AnT) Ti¥, readbyte() ®5l% & LT, WL
MEZEET S, £, 7rbRE 77/ 0Fyryia
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AT D20, EHEBLEOREIIFNETHD.
(3) W@ AHSBERE (MINIX, FreeBSD) TiZ, #
TR Z DEANIEE CHoTH, R—7ry 7 NT
bIUX, 7—FEHAHAEESTHM, PemsE (P E8E
LV #BE) BREIZRD. 2k L, OMF ##e
(AnT) TlE, rERET77 A VX yy P aritf
T 5720, BfEREHEZRZ 5, PSR
ThdH. BROZ LN, FA—ERE2ESKEZ 5
AL, BEthEIE S MBI e B

O AP o ANF—7 1 v 7 NORI% D 1Byte
A SR, FEHL, THT QAR 5 12
R B 5(a) 1X AP Frt 2 %08 1 054, K 5(b)
X AP a2 (1~3) DFATHD. 2B,
AP Fut 2D AT ) EOF — X EXEXHRITIES
W=, LBEORRTEBL TS, K5 XV
UTDOZENbI5.
(1) [5(a) &Y, AnT (OMF Ki6E) 13 sk
RETHD. % 0OS DWLHFHIL, AnT T 6.31u 7,
MINIX T 99.47u ¥, FreeBSD T 8.42u B Th-7-
AnT OMBRRFS MINIX L 0 EWERRIL, EAT
URIEEN 2L, I—F RO Lalgknb7e <, BE
fHEARETH Y, o — HEESEHETH D
Zlickb. T2, AnT OLFRRERA FreeBSD Xk
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2012/12/6

31



Computer System Symposium

H LR 72 <, v P AN R B2 2 LI K D
(2) 5(b) k0, % OS O n 7k ADHEDOL
HRHENL, 1 7R ADBE0nfETHD. Licho
T, e REREIMLTH, AnT (OMF 68 1
bR TH .

4.3 AEYOFIAME
EEHAHIEEEOGS, ATVRIL, 77 A% vy
val LCTHRATARIDMZ, TatART —X &8
WS D00 ENR, FTut R LR UKETHLEICA
Z. ZHUTKL, OMF #ienha, 7ntre 7y
ANFry v azWBET 50, AEVEIE, 774
NF¥xy ol LTHHATIEOA TRV, Fiz, %
W L7k 51, G477 VNDORy 7 7L, @
AHIEREL W DI W ATV B TELS DTy 7T —
BanNyT7 Vo7 TEDL, LiehBosT, AEYOF
HZh#1E, OMF FEe % HIV 7= 7 0S8 7 A i RE
ERHOWIEFRIDBRNZ ERNbNS.

5. $bH Y I

TRERAE Ty ANF Yy v a kG T AU AE
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TrANDT —FGHEERC, EAT Y REEE
HEHHTE S, B, kbR ITF—2&2 7741
FXxy v a~E@ET LI (write() AT b —/L1H
W) BRETHD. I, 774 NMY A REPEMT
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