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Synopsis:

A new storage device named VHD (virtual hard disk) system
has been developed by Kawasaki Steel Corp. The VHD system is
based on the technique of the optieal disk drive, and has two major
advantages over it. The VHD appears as a hard disk drive to
the operating system. The second advantage is that the transfer
rate of the VHD is nearly equal to the hard disk drive by proprie-
tary cache algerithm. The VHD can eliminate the need for a
special device driver, and achieve plug compatibility with the
standard hard disk drive for many personal computers and work-
stations. The VHD can give good results as were expected from
the bench mark test, that is, the VHD has a higher transfer rate
than that of the optical disk drive and almost catches up with the
hard disk drive. In addition the VHID has three cache medes to

keep high performance for many applications.
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Fig. 1 Coneept of VHD system
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Fig. 2 Configuration of VHD system
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Fig. 4 Configuration of software

Table 1 List of compatible computers

- Universe (Kawasaki Steel)

Workstati
eristation . SUN SPARC (Sun microsystems)

Middle range computer

« LUNA (Omron)

- PC98 (NEC)

- PC/AT (IBM)
Personal computer . PS/55 (IBM Japan)

« Mac (Apple)

« FMR  (Fujitsu)
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VHD system

[=~--= 1 r———---- a [~ —m=—- 1

1 1 I I | ) .
1 41— Contraller “—:—'—1 Hard disk drive |
i HosT I | lbeard S !
Hit jcomguter : : ]' l' ————————— -:
: : It : 10ptical disk drive 1|
| R 1 bmmmmm—— d L a
[ i 1 :" ““““ ": | Al 1
: : 1 Controller | : Hard disk drive :
. IHOST 1 : board : [ 1
Fail ‘eomputer | Fommmm————
| ] 1 ! 1
! ;1--—: 1 Optical disk drive
[ S d L ettt 4 e H
| At 1| pemm————— b [re==mr - 1
1 1 ——p{ . Lo
Back 1 1 { vContralier | 1 ) Hard disk drive |
HOST : : board ! b 1
ground  jcomputer; | | ' it 3
: : : —I__I 1O0ptical disk drive |
[ I | b2 4 O ]

Fig. 7 Datafiow in read mode

1
Least recently
used area

For "hot data”

. Address araa of
For sequential hard disk

Pre-fetch areal¥ access

3 For OS
Fixed area management

"
3
:
1

{ = cache area}

!

Address area of
Read Dala optical disk
; 4
|Aeul

L J

Fig. 8 Structure of cache area assignment
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Fig. 10 Method of cache area auto mapping

Khies TS5 VY FARTZ2AXha L 5kBETIHEEVEYTIZ
Towhy, 72 eAEShao ) THSLBESEPLTG-L LI NES
HBHTH S,

4.3 XBEBF+ 22 FE (BIAFR)

F1HAPLHE2FALRL D, X7+ A7 LR LEEERED 325
MByte o — FF 4 AZFF ey v » 220 LCERALLES
ATH 5D,

COHRE, BEEMCRS vAAT 72 e ATROBED—2TH
BEE=VT7EN—RELLEDT, Fpp¥a- A®IDTFL
ALMENT + AP DT FUATMETHEELL O THD, D
FECHE, ¥F 4222 VHD v»AFaicw, P TR-ESET, *
ww Yo b fall TAREENELN, A 2770 v VABRCET
A AIIBA—FF A PRT - a0 RNTESI i, &+
» ¥ a2 1009% hit +5

FlAmAFLO VHD 254, FVvHES IR iF—F1 A2
Beaito b TEDH, HOST a v 2 — #  HEFI LT
— &k, BF 4 ArAERENE T T VHD v a7 A THBR
2EER T BRD, F— 7 OEEEZE .,

4.4 fEEEFHE

WICF— & « F 3 » va OFAEFRCOVTHRAS,

HEA—- Y F ATV — R TDEE ATy -7 R« TAME
B Fig. N wind, TR Lice 2 s B 1 Bfwe LT, 5
Haw— & Tioh s 256 B WRITE/READ L 7o © LB B
BEENIC T B, P Lite VHD v A F Amihic, HEEDR BT
- FF s A27ERPAT A2 EBORE DT WRITE B0
NEERL LT, ABYA 2 A8 E v — rBHOBLHBET 1 A
ZHE L AT R ERBEEENE bR SF TR, Fie 6 TRL
friC v~ ABYBRIL I LG, v rBROERETELY
w7 280887, ~—FF4 A7EBREYL EELZF— 548
Beht, L, ~—FF o x 2EBCHT o EHE, w72
EAKES AR LEA-TETL, $ROERTIHI0 24T
2RrALTHWES, —F, READBDA7 3y -7 VAL, F40v
aBVhit T~ — V574 A 2881, fall T 7 4 = 2 B

By Vol. 24 No. 1 1992

% 0O Hard disk

+ Optical disk

¥ VHD system({cache hit)

A VHO system(cache fail}
JEE STFIOIN PPN - ]

Write
50

40

30

20
-—;:i?/ﬁ
s - e o o
v

~ B =%
2 -
g 0 T T T T T T T
= 0 4 8 12 16
o
n
~
LI
E Read J
: s
E 30 ”A__._.*.’....._'_.....'.
= -
a--7%
20
16
¢ T T 1 T T T T
0 4 8 12 16
Number of sectors
Fig. 11 Result of basic performance test
Table 2 Results of bench mark test (s)
Item Hard disk VHD system | Optical disk
MS-DOS hoot 3.9 4.6 7.4
8 Files (500 KB)
write 27 22 53
8 Files (500 KB)
read 23 21 31
Word processor
‘Ichitarou dash’
(Just system)
Boot 8.6 10.3 16.0
Read (50 KB) 11.3 11.6 15.7
Save (50 KB) 16.5 19.5 22.8
Lotus 1-2-3
(Lotus)
Boot 6.5 7.0 11.6
Read (100 KB) 4.7 5.8 7.9
Save (100KB) 4.2 6.2 15.8
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{a)Write
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Fig. 12 Results of basic performance test
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