wO 2007/146845 A3 |10 0 00O O 0O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
21 December 2007 (21.12.2007)

(10) International Publication Number

WO 2007/146845 A3

(51) International Patent Classification:
GOG6F 12/00 (2006.01)

(21) International Application Number:

PCT/US2007/070816
(22) International Filing Date: 8 June 2007 (08.06.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
11/450,005
11/450,023

8 June 2006 (08.06.2006)
8 June 2006 (08.06.2006)

Us
Us

(71) Applicant (for all designated States except US): BIT-
MICRO NETWORKS, INC. [US/US]; 47929 Fremont
Blvd., Fremont, CA 94538 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BRUCE, Rey, H.
[US/US]; 175 Clayton Ave, San Jose, CA 95110 (US). MA-
TEO, Noeme, P. [PH/PH]; 12 Paraluman Street, Daminana

(74)

(81)

(34)

Village Rosario, Pasig City, 1609 (PH). NITE, Ricky, S.
[PH/PH]; B1 L11 Barcelona Street, Camella Homes Sucat,
Paranaque Metro Manila, 1700 (PH).

Agent: URIARTE, Stephen, R.; Uriarte Law, 2021 The
Alameda, Suite 225, San Jose, CA 95126 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 1L,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

[Continued on next page]

(54) Title: CONFIGURABLE AND SCALABLE HYBRID MULTI-TIERED CACHING STORAGE SYSTEM

101

— 1M 113 — —102 /
i 3
T
l DMA DATA .
| PATH 10 Storage Interface DMA
\ Gontrallers
| A
PCl-Expross / A || IDE/ATA/SERIAL ATA 115
PCLX USB { FIREWIRE / SGSI /
e FIBER CHANNEL /
DMA Control er ETHERNET
112 10 Netwark Interface DMA |
" cam Controllers 108
ETHERNET / USB / 107 &
FIREWIRE / Y
104 ——. Computer FIBER CHANNEL / :
A Application | A soram
Processors -
SDRAM DMA .
N—— CONTROLLER |_¢
103
1o POWER
Processors GUARD
FLASH DMA L =
Extemal Bus CONTROLLER | | FiAsH
Interface DMA - |
| Controller |
105 ——.. EE——— :S:l—‘ -
.| SRAM I 10 Network Interface DMA | Lo
. Controlicrs [
— [
ETHERNET /USB/ [REET]
106 | | [Frrom | FIREWIRE / 109 |
- FIBER GHANNEL N ]
1 C 17
10 Storage Interface DMA .
UART. USB, f——rt Controllers L
SPI, 12C v
Controllers v IDE  ATA/ SERIAL ATA — 116
; USB / FIREWIRE / SCSI /
\ 78 FIBER CHANNEL /
CoNTROL | ETHERNET
/PATH | f
i
Hybrid Stor‘?ge Controller |
Hybnd Storage Device
118 — 120 — 119 — — 114

Hybrid Storage Device Block Diagram

(57) Abstract: A hybrid storage system comprising
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Multi-tiered caching system and novel data structure for
mapping logical address to physical address results in
a configurable and scalable high performance computer
data storage solution.
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