wo 2010/070427 A3 1 IO 00 YR A O 0

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

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

/AIV .;-;\
¥
d”Ik

(10) International Publication Number

ey
24 June 2010 (24.06.2010) PCT WO 2010/070427 A3
(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
GO6F 12/02 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. L HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(21) International Application Number: KR, KZ. LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
PCT/IB2009/007784 ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL
(22) International Filing Date: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
15 December 2009 (15.12.2009) SE, 8G, SK, SL, SM, ST, 8V, 8Y, TJ, TM, TN, TR, TT,
TZ,UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
) (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
12/316,924 17 December 2008 (17.12.2008) Us ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(71) Applicant (for all designated States except US): SAN- ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
DISK IL LTD. [IL/IL]; 7 Atir Yeda St., 44425 Kfar Saba MC, MK, MT, NL, NO, PL, PT, RO, SE, SL, SK, SM,
(IL). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventor; and ML, MR, NE, SN, TD, TG).
(75) Inventor/Applicant (for US only): LASSER, Menahem Published:
[IL/IL]; 4 Dolev St., 44864 Kohav Yair (IL). —  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

[Continued on next page]

(54) Title: RUGGEDIZED MEMORY DEVICE

Physicat Blocks

€160

Logical Blocks

Block 0

Original ’
Data

T

Block > I Mew Dala

o-.n o« 1
Ne\v Dala
L

New Data

User
View

Block i anmal

Dala

New Data
"2

.

Block k - _(oﬂo,m._ﬂ

Dala

Gilobal s = »»——T

Generation gen =GO+t i

Value —_—
FIG. 8D

(57) Abstract: A non-volatile storage device with built-in
ruggedized features is disclosed. The device processes a
write command to a logical block address by writing the
data from the command to a non-volatile memory within
the non-volatile storage device and conditionally associat-
ing the data received from the command with its corre-
sponding logical block address. Two or more received
write commands define a set of commands associated with
an atomic transaction. When an end of set command is re-
ceived, the device unconditionally associates the received
data with each write command with its corresponding logi-
cal block address. It a power loss interrupts the reception
of a set of commands, the non-volatile storage device may
recover the last consistent data state before the atomic
transaction was started. A write command transaction
identifier allows the device to associate the command with
a thread of commands that define an atomic transaction in
a multithreaded system.
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This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-29, 32, 33

A method of processing an atomic transaction in a
non-volatile storage device, comprising:

receiving a set of commands at the non-volatile storage
device, wherein the set

of commands comprises a plurality of write commands, and
each write command is

associated with a corresponding logical block address and
comprises data;

processing each of the plurality of write commands,
comprising:

(i) writing the data from each write command to a
non-volatile memory within the non-volatile storage device;
and

(ii) conditionally associating the data received from each
write command with its corresponding logical block address;
receiving an end of set command indicating an end of the set
of commands;

and

in response to receiving the end of set command, and without
moving the data within the non-volatile storage device, for
each logical block address that is associated with a write
command in the set of commands, unconditionally associating
with the logical block address the data of the last command
of the set of commands conditionally associated with the
logical block address.

2. claims: 30, 31

A method of processing a read command in a non-volatile
storage device, comprising:

receiving a read command, wherein the read command specifies
requested

data;

selecting data in response to receiving the read command
according to one of two read procedures, wherein a first
read procedure comprises selecting a most recently written
version of the requested data not associated with an open
transaction, and a second read procedure comprises selecting
a most recently written version of the requested data; and
returning the data.
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