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Abstract: Aiming at the problem that the database implemented by the open file system of embedded devices is constrained by the file
system , which results in slow access to the database, we take Nucleus as an example, which is based on the database device and directly o-
0

riented to the Flash—driven method. Several databases consist of each library name and variable—length record tables and custom index

tables. The index table is sorted,and the upward addressing space is provided for the database. The erasable block mapping of the storage
space is realized by the address mapping table, so that the logical address space is continuous and reversible. Records are mainly

composed of one category plus one catalog information plus records. The database is protected by backing up two database definition files
access speed and reduces the memory consumption.

and two index files. At the same time,the power loss protection of erasure block is completed independently in the underlying equipment
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and the power loss protection of recording operation is completed by the database system operation. The test results show that the
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improved method is easy to be transplanted,and other module crashes will not directly affect the database system. It also increases the

MR AR IF R RO &) 2 M HES1T 500,
Pt e A e BRI 2R A
B M A SR RS A BOE B R AT Y
BIFEE i0S, W) % 5L R G, ATI 1) Nucleus Plus .

KOEBRAEMERAE RS, Hr 8RN RGN C
75 HH#A:2019-08-27

SRR A R OCH B RYMER], YRR WA BEE AR A

[T 1 SE1Y Flash 2H 5, [ I C 5 5K 2l A SCPF 48 B AR

4c, H % %5 Hb bk 25 (8] o] 3 B3 22, S0 Dl A 2

Nucleus 45 P2 47 517, 15 31— Ffn il ot 4 £ 22 44, ok

VXWorks 55, FIFA] DAARAE IS A 8REE (R IABE 92 B 210017 Flash BK 2 49 J7 25, A0 L A% G A7 U7 125 5
&[5 B #3:2019-12-30

HEWA BT a A= E AT R R THRI5TH (20131M8023 ) ; P44 RK I 2 BEAHHF I H (2018 XJZK09)

PEERN KFETF(1977-) , & WL, BIECEZ , WFE 07 5 A A SRR LT R 5 0 0k I A



.88 - HEPLH AR &R

530 &

BEABRARE i , AT i LB Z A

1 Nucleus FHl &%

Nucleus J2& A 52 B A 20 H T 1y — A48 5k
KEMESEIERG ™ . Nucleus 55145 )2 38 iR 3
WAL T H ANSIC 5 RS, A R T RE M T #5
FEAME I S HF KRB AL BEAS . 1 H Nucleus R S5 XA
[F) (14 b B g2 19 5 R R R 43 A 2 A [R) Ay HL D 4 R
CPU AHOCHIC S8 B, % EAE R G058 2 HFR, T LUE
THESOFIRARAS 4T 9T 75 (4 T &, 984 AT LA AE v DB AN
FIERPIAT . 0 g APL AL AU B 3 —
L EARAES , BT LA BB be ] 2] B st R Ao AR
T DX N R RSEE /N 7

2 HEEMRER

SCHR T T 1) Flash 5% 30 (0 B0dE 122 7 ¥k, %05
e R L S 1| Rt |51 I E R TS ES R e L S U A E R BN ]
2 b h 2 (] FH ok S 2 R BR POk B . KR I
AH G5 5 FIAS B K000 2 AR B G B, L e o 3 2 0 32
kb LAl b0 SRS 2 S TR R — N bR Bl e ik
T AR PE B A TE SRS 0], B R s AN R T 5
PR PRPERR B T B C SRR T, R A £ T i
PEBR TAEIG O, 75 228 43 e 2 [ B RE A LA 9 3% .
PR () 4 i GR 7 FE I 2 15 A I ST 58 A, e SR S B
At L DR BRI R R SRR SE L, I SRR I RAMAE
e DL K i sg IXAR BUAS B P2 2R e, R 51 36 T
Wbz (0], S A & FH ik 25 (] HAF R 5 R )n
5 B4, 0 s X P A i A R B4R C SRS
8 2 b bk S0 KN B A, Bl S ME — b bk {5 B, ID
SN g R I AT XA B R
2.1 ihdbRREf

SCH e B PEAR DG IR A A K/ 2 M, HLA%
BRI/ i 4l 64 K #EBRBN 32 B, Hoih—HefE 28
e FLAR BRI R EBR T U S A ID 5
Al bank 5, 4540 1 7R

0 ~27 Bits,Bank 5 28 ~31 Bits,Flag

Bl ksl
i NZUTF R R GEWI R A K000 e A 56 18 4% )
THIRFAH 32 Bk 1D, JF 3l A4 i — > WA 3% B A7 A 1
RGERNAETD il TR — s, AT 31 95 4
%)‘(%E%ﬁiﬂﬂ,ﬁif?wﬁ@%ﬁ%ﬁiﬂﬂk%ﬂ?ﬁ[ﬁ%ﬁ%
fH B ChB R C i FE RN
struct tagDbDevTab {
long Addr;//# i ihl
long Free;//Fl&FK/

long Dirty ;//JEHR I/

| DbDevTab[ DB_DEV_SIZE/0x10000 ] ;
2.2 B SRE A0SR E

SCHVEHE PR AR DG B #8 1] h RGE B A4 Bl il sk &
], B8 2R 10 Sk RAAAATE [ — P RR S B 5 Ay
fith o H ik B Sk 2R 1) 25 PR - B A T 56 40 I v/ 1
Jr AR S o3 T el T R T I R S s
A RS A ROR R WE BT 2R S R, Tt 53 fik
R A s e 2s A, B ()8 bl 35 v 22 [l i i H
PR ARl bbb S5 2R 10 53 7 B B R/ S W i
S T s A A At s ) [ IS B S sk, 23 B) BT A i sk
OB, AR sR S A (] B A5 2l b bk S 52, 40
RMEPRR Z | 7 B P DS W A7 I s 38 SR A7 oAt

23 [A] 5 FEBR %2 ), o Ok BE 23 T Sy 38 8 23 W) 5 A
S, DCRERE BN Py 25 ) A7 350R)
2.3 HIEEEENMRL

B R R G IR A B s W IR A A T R A
SwItatl ., IR A E X R E AR A A8 R A
B2 EERRAF 2 2 5728 BT A4 « Hhk i 5
F PR Bank BB HINE 0 SR G R ER AT AT
FoIRPEEMER T SRR R T IE k4L
& NINEEF T RE R,

WG At B2 M 5454 Bank D, HUS M Jt: ke 5
2l addr FB, (A& B Bank ID /) Flag J& OxF, I
$1% Bank , {1 5% & #{ BankO ID 2 0xE0000000 , | ik 5
4 0xC0000000, 4N AR M R BA HE il , WAl 2 A 1Y
@4 Bank 4% A3, W] 4% 3] — > ID 24 OxFFFFFFFF [
PO BBRIEEAID R O0xXC + # + + = = = JRENX
N2 %R Bank, F83{% B Bank -8 Ee b ik 5 A Hi ik
SR G— A5, 1 Bank0 MIC sk R TIR B
addr 7B, Q2R FE A5 S 1Y Flag /& OxF, 25 R 0x8,
4R Flag /2 OxE, i3 1% 77 55 id, #& % e s IH 5 55
JEMBR , FIEF S Flag i 0xC, fefageit Hid k&1
TR R LSRG R P MR A, b
BT A Bank 19 C 28 FH R0 25 8] J6 x5 () R
ORI 25 [R], A ) 43 2s AR AR 1% Bank (1855 —
0PN 3N TE S5 A K /INEE ok — /l\%ﬂilé?ﬁ,%ﬁ
P % Bank (1) f¢ J5 ) A48 2R 2000 46 18, 8 2R &
OXFFFFFFFF [ IR | 1% bk gk 2 1% Bank (9% 4%
EhA L

3 HAERF

AT WO P28 150 7 e AU 4 i OR3P, H B
SR AR GETE R K A5 LS O, BORL S BN LLERAT
ZORTELBRAE L IREAT . B R GUR shr it i 12
it 20 S Z R B B GO IE AR T S i i e



557 K F5 055 BT TP R G AR SRR B RIS - 89 -

B R sl | Y 58 A 4w AT DL I B G B8 RHE B, 41
it 18 72 () otk 3 531 p O A 725 A R 2, A DG 1 i
O SCH SR FHOCHEA TS wh 58 | [R] IR 5 50008 e 1 &
Pk

B P A e i R AP 2 A8 AE ] P AT TR B S, 78
B (R B S0 1) ( OGP B 1 2 i) R A AR e
SR IS N PR IR P2 TR e A AR i
B s H R R R BE — IR #E . a4
B PR SE b R T S SR R — R
BN BHE PEAT T I TR I AEAE P SO — 22 (= . dat,
% . def. #, %.ida, #.idb, *.idc,...),n —EE
( *.dat, *.bef, #.bda, *.bdb. *.bdc,...),
# . dat J& [ — 30, HARM SO E ——XF N, 7E
G PEFT IR, MR8 P2 SO 09 2 B M (SCHRAN 580 I
HARE IR (IC B 80) R aff s 4 i Wk — &
SCHE I b — B 2 E S (MR X E SO T
RO o TERTECE PR AT BRAE A B rp, SR M T X
NGS5 —E X, 28858 U5 B
YH A A8 SR bR 2 A8 SO R IR 48 S 4

25, Rk AT DURIEAEAT AT B AR A — B e
Bt 8 O P B 1R 1 B R 2 0 T8 — 2 SR N R
X TR PR A DR 78 AR BOHE 1 R 0 FE R A B oL R
SR R A0 1 7 2 PR BCHE P e ST (% . def, o+ .
bef) , IR RS SCHF (# . id # , # . bd = ) {H LA —4
Bl S PR R s B g At T RT DA SO R G AR R
X PR S LR A8 v B R 4 0 A 5 — 4 Y il
FHES , BATERVERTVR S 1115 SO 2H R 85 a0 | SR 5 e 25 10y
A HATIE R, B S I, FERE S HT LA A A

4 ZREILIEMR

It LA AL ALK R 2 TR R
TR Sk (e ) AR B (A Dh e s ) FHAL i 4ok
/NHLIA] PC 3 42258 5K . 78 PC % )3 30 BOUE e ) 3k 72
Fe7  /NHLSG 3% A ML 22 iU 5, 7 PC i ik £
“RGAKT, et e 0K anE 2 B, R
BITRER 0 AT E 1 1, JF Bon s R, FE ik e
HE,2%PBoo MmEm e Sgenak ik,
RSB IFn s

ERJETYN
SRR IR ES R
JH AR FE
i 2] BEARPIER H LI
mpl
o e o
W T ! TS
I %
B2 & oidin

SRJ5 FRE 2 SRAM Ui Al DATA/PROGRAM #%
5, e 3 FE 4 Fras, Wi AR o6 T e T R AR
I TEAHE 12 AR g8 B A Ak B e bR T A 1 T
2 P B8 P2 58 LSO (% . def, = . bef) , i & 5]
SCPE( % .id + % . bd o+ ) H HU — 3 58 SOk IR
B AT LR SO R G IR BRE , 3K 03 SO AE
I Th B R 5 0y R 2R — 2R YR T AT 44 A
PRAZ S HT SR RO SRS TE & i dl BT B el &

S R, FRA Y ATALG 10) 55 20, APf—ARid sk
FEAFIN ISR BB S5 A AL SR BT 5, e X%
ICRBEATHER o BEXT LR RAR , A A B 2R R A
TEAFRE I R 20 o S8 AL QR R AR A AT
s R T RN (H 2R B — B SO s
] QR R A i AR P i TR B H A2
SRR — SO, R P R IR 9 2544

SDRAM izt SDRAM izt SDRAM izt
RAM it : . RAM#i i RAMZ# Hit:
32 Mb 1 32 Mb 32 Mb
IEAEDIR - AR A ! WA SR !
- A

B 3 SDRAM |



- 90 - HENEARS R %30 %
DATA\ DATA\
DATA\
PROGRAM PROSRAM PROSRAM
Redl i Keso
OPTH B Fil : OPTHZ 0 Hl :
OPTRAAIl: oziﬁzsz ozzzijs
02214418 KLl e B0 F
. MASK 46 A1 MASK 46 A1
MASKAZEG AT F———
IDRB2CAD IDFB2CAD IDFB2CAD
R A' : ;\A«\\ H
AR TEAER K IEAER %
o1 01 01
0K ! WLSEN V!

B 4 DATA/PROGRAM # %

A S I, 2 W% T vk 1 T A% A L 2 A
R R 15 5 AN 2 LR R K580 P 2% G [R] i A U 2 A
P R o5 P AL 2 RORREAR, il A S L R
B VCIETS R GE N [

5 ZRIE

Nucleus 1E AR AKX RS, A SEHHPE M Z A
551k, ZRGE GE R A I8 B R A A U R AR R W] LA
AR AL I R AFA B 1, [FIRF &R, Seh 4
Br T 3T Nucleus (14 A 2CECHE 12200 3030 7R 2244 I #IL
X TR AL RS R EAHEENE X,

S k.

[1] AGBINYA J I, MASIHPOUR M. Power equations and ca-
pacity performance of magnetic induction communication
systems [ J ]. Wireless Personal Communications, 2012, 64
(4).831-845.

[2] MASIHPOUR M, FRANKLIN D, ABOLHASAN M. Multi-
hop relay techniques for communication range extension in
near-field magnetic induction communication systems|[ J].
Journal of Networks,2013,8(5) :999-1011.

[3] ¥F ¥,% . ET Nucleus #:1E R4 523 TCP #1 UDP
PRSGEAE[T]. B TR, 2018,21(9) :29-33.

(4]  BOWAK, G, JLT Nucleus f38 {5 20 AT 45 &858
BB S ST AL B 5], 2015,23 (11) :3744-
3746.

[5] Bz AR AXREMBOTSITR[M]. Jbat R

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[15]

WAt ,2005.

B TR A BRA AL SR A B AR T (M ], B
B IRHeR RO A RA R L2007

LUO J,FENG D, CHEN S, et al. Experiments for on-line
bearing—only target localization in acoustic array sensor net-
works[ J]. World Congress on Intelligent Control & Automa-
tion,2010,20( 1) .1425-1428.

B, PR LR B Qu [ M]. LR T T
A A, 2008.

AKYILDIZ I F,KASIMOGLU I H. Wireless sensor and ac-
tor networks: research challenges [ J ]. Ad hoc Networks,
2004,2(4) :351-367.

FAEWI, B & FRor e, H R RE THLI A S R AR
RG], P RGETHREE AR ,2005,11(5) :41-44.

2 RARBEREBHH ARG D], I AErhE
HiK2£,2006.

U, E R BT AR T ICLR S BE G 5 IR I 45
BSEI 22 B AR BR R 5 et RS de [ 7] AUER AR 24,
2012,33(1) :146-154.

MARWEDEL P. Embedded system design[ M ]. Jb 5t B2
H A, 2007.

ALESSANDRO G D. Mircoprocessor design for embedded
system[ J ]. Journal of Systems Architecture,2009,45(6) .
1139-1149.

BRARAE UL TekaR . A USRS B R4S Nucleus
TR PR AR ) SE Bk [T ] R A BTSE , 2003,
20(4) :97-99.



	计算机
	页 1

	计算机
	页 1


