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(54) Title: FLASH FILE DATA RECOVERY METHOD AND APPARATUS, AND COMPUTER STORAGE MEDIUM
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Bl 1 /Fig. 1
101 Scan a flash storage area, create a corresponding data node descriptor for a file data node,
and create a corresponding kernel descriptor for a file, the file data node comprising a data node
that has been marked as an invalid node, and the file comprising a file that has been marked as a
deleted file
102 Establish a corresponding temporary red-black tree for the file according to the data node
descriptor, the temporary red-black tree comprising data node descriptors corresponding to all
data nodes including the data node of the file that has been marked as the invalid node
103 Determine a maximum version number of the file according to the kernel descriptor and the
temporary red-black tree corresponding to the file
104 When the maximum version number of the file is N, traverse the temporary red-black tree
corresponding to the file and establish N file red-black trees corresponding to N versions of the
file

(57) Abstract: Disclosed is a flash file data recovery method.
The method comprises: scanning a flash storage area, creating
a corresponding data node descriptor for a file data node, and
creating a corresponding kernel descriptor for a file, the file
data node comprising a data node that has been marked as an
invalid node, and the file comprising a file that has been
marked as a deleted file; establishing a corresponding tem-
porary red-black tree for the file according to the data node
descriptor, the temporary red-black tree comprising data node
descriptors corresponding to all data nodes including the data
node of the file that has been marked as the invalid node; de-
termining a maximum version number of the file according to
the kernel descriptor and the temporary red-black tree corres-
ponding to the file; and when the maximum version number
of the file is N, traversing the temporary red-black tree cor-
responding to the file and establishing N file red-black trees
corresponding to N versions of the file, N being a positive in-
teger. Also disclosed are a flash file data recovery apparatus
and a computer storage medium.
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W74 (Flash) #4647 R 444 % (Read Only Memory, ROM ) A=A
A% (Ramdom Access Memory, RAM) #9%4t, TARB-& &, F o748k
%42 (EEPROM) #9defe, £ EA 4k 5 R MEALIZ ¥ A% & (Non-Volatile
Random Access Memory, NVRAM ) #44%#--3T vAbeik B BRI, 14045
SR AW e AL, EiL X620 52, #AK A %— A14A ROM/EPROM
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ANXAEGT s, AR RGBT S5 (Bootloader ). #4E %
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BB AL S S, A3t R e VARAR 4 B0 KR AR AN R 69 R 5
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File System Version 2, JFFS2) H&A445 & A XAF 69 Xt A7 8 A -4k
A2 JEFS2 ¥, 3T M A5 B AR 69454, JTFFS2 F+ 7 5 IR M IR A5 BUR
AW STAF A, MR BN IR R E I, KR A4 A A
TAF S B AR T ARAET VT fe.
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BB NG IR 6 4k, JFFS2 Z ATvAikdE A S 4 it r X, 2R A
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FATH N, BPAF A 6 EA AR AR IR, AT RERT 09 A XK
ik B IR, FER AR T RARIR, VAR IR S8 B AR (wear
leveling ).

BEZANBARNENE, BARAYBEANAIHE L SABEL, H
AF R, AP RABGZEIITE, RIFTETHESHIH LA,
AFAITH IR GER LB ZE., AT LERGRELM, RIF 4
A — /484 (u 3R), F86 BRI & 4069 B ARE 8 a9 4 MK,
*FF JFFS2, u 335%) ¢ MK jffs2 inode info, AIVLA &4 JFFS2 F, —
st B — /45 H4R jffs2_inode info, fE4EMAR jffs2 inode info ¥, €44
FXHERGRARAT., BT EZMRE L4
jffs2 inode cache #9#84+5 12 4. jffs2 inode cache & % % M 4% 3 £ ik 2 5L
AR A 50 N AZAG RS, @A AT B XA 89 479R 5 (ino ). AE4&3E (hard
link ) #%. 4% jffs2 raw node ref 4% % 44 % 454+ (nodes) 1z & .
jffs2 raw _node ref & A% N AZ A RE L 4B F S mE LG AL
F, VAT @AREIE T S EST; 6 —A3IET BT B — ey 235 &
RGBS, — S A0 P A SR80 B 3838 ST 20 i — AN VA nodes Sk F54T 69 308
R, ERGER T HIET EREFFIRS & RGN AR A G 6T
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EIGEIE R EV AT F — A AR S 09484, A JFFS2 TH AT
A BAR T EPTR L 6 AR B AR PRI S N T A 4
W/ B KB AR A B, 3% AR AT B AR B s ik i T AR AT R

¢ M)4K jffs2 inode info . A% A AZi@ T jffs2 inode info AT 459 64
S AL B A, BPET SRR S AT 269 AR, H jffs2 inode cache W AR 4£ 45
4 0 B, &7 jffs2 inode cache ATt ML 44 SAF A MR SAE, B LILA 49
JFFS2 W A h iz XA s xF 5L 69 LA 22 2 AT, BP jffs2 inode info ¥ )&
t9Fe4t A=, @it jffs2 raw node ref, F %M AZ T RIR B Xt B 64 A 4038
Tk, AT RBGZ AR T BRSBTS B, JFFS2 FE S BUR
BT L, MAENGLEHEIHOHIET L, K EZHGBIBB A,
I T ORI EORART A RBAET SRAT ] B, mMATAKX
FZBAET EAA, B IAFEMIR AT, JFFS2 FE MR RA HIET &, M
ABN—A5 R O HAETD B R (AR O, IR R AR
WA R, G BT A RBAET EART ks e 1, HRK
AR AR IR B R,

B 1 hARL N EHGIRA G NG I GBI F R FIARTE
B, 4B 1P, %k eaE:

FHNO0L, 248 N A B RIR, A A HIETH B AR S a9 238 5 234
BAF, A TARCNEA 6 N AZREAT, PP SR A 46 LARATIT A
TR B HIET b, Pk A @45 SAARIT A MR S 09 A

ARG, R NAZAH BT B AT B 0BT B AR
jffs2 raw node ref, X AFQ)EXT R 69 M AZFSESF jffs2 inode cache, iT4%
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B—AF P, JEat XARSE T A B 6 250 B3R AT 2T,
AT L @35 AT EHATER TARE (CRO).

FAReG, JFFS2 W, LMHH4ET B ¥4 6.4 CRC F#&, A4 CRC R
A A EAET B A BIE A T R R A A e AR, R EE T
B CRC &S, WA 2 A I8 5 698088 CARBORR T %,
AR HATIR A 6914

B 102, RIBEHIET EAGR AT A A E 23t ey lE T B, Frikils
B4 BRE of 64 UM 69 CARATIL A AT B A 6 AR AR D B AT At R 4G
AR BB,

EAReg iR 5 AR IA JFFS2 6942 5 kAR .

W 103, ARYE SAFAT L 64 P AZAG L5 ol BF 20 A, A0 8 LA a9 K
WA

FARGYG, A6 N AL HG3R 4 ffs2 inode cache W 814 xf L A 4 AT iR
5 WX ARIR T T R e e AT AL A, IR BTG T A RS R
BN BT R GG EIE T B AR ARG T Ak, B s R 2RO i A
BTG KN B R B TR R SR B A R B bl B 4 B R R 44 ST
a9 IR KRS . Blde: THFOIATFIRT A A, G20 B ST 5 69 3%
TEMRKBRAT N A 3, WL AR KBRTH 3,

HIR 104, HXAFGRRMATA N B, 8 ATE A3t 6916 B 4x
A, S PTIR ARG N AR L6 N A4 B4, 9, N AIE
EHE

TJE R

B—/AFEHp P, RGP B 7 PITE AT 6 T4 2R, AT
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ARG ATLLERY, Hig s i e B BT AT D TRF T 3 697 E AR
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GG BN T 2 AT XA B AR B IE B L BT P AT RS
DTFRFT 16T SRS | 23 5 eg Lo Baf+, K42 5 JFFS2
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F—AEHA Y, B OE S A6 T B BORA B 69 AT EATR,
B 104 P iE T 6,35

B3 RE MR, ARG TR 69 AR, BTk S MR 48 A
6 REAT Fad 8) PP R A5 2 B 6 A 21 BT 09 AR B 84T,

ARG, A5 A6 TR B R ERALA #7649 A, ok P 37 64 SR 2 S xt
Ry kiFA, FHFZEINFTEY U B —AFHahni
jffs2_inode info, B, FA> jffs2 inode info X5 —ANRRAG) A, BP 23
H 44 JFFS2 o 2t ] — A~ Ak 89 M AZ 4534 45 jffs2_inode cache *T & Rk —A-2%
IR iffs2 inode info, EA~%EH4K ffs2 inode info & —ANRRA 5 64 LA
A

1) ik ) IR N A A0 BB R B &, APaf AT JFFS2 49
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B, 4w/ 2P+, ZHEIRIKE O ARE3E 21, it EatE A
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W6 BF 4 BT S A R 22, BB AAREHIET ERES, AXMHE L
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