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Embedded Main Control System in the Optical Disc-Library
MA Xiao-Ming, MA Wei-Hua

(Department of Computer Science and Technology, Nanj ing University of Aero.& Astronautics., Nanjing 210016, China)

Abstract: As the developmeflt of drive’s interface and Blu-ray, the main control system has new requirements. This
paper is about the d"esign of the main controller. The data bus and control bus of the drive are separate. The main
controller is able to control the drives by sending commands to motor board. The main board receives packets from
Ethernet, and converts them to Uart commands of the motor board to control all of the optical disc library. The main
controller is at the core of embedded microcontroller S3C2440 based on ARMO920T architecture, and transplants
embedded Linux which can help to improve development efficiency and portability. It is certified that the main
controller meets the requirement in practice.

Keywords: optical disc library; main control system; S3C2440; Ethernet \

%

1Al T, Y M T i sk L. A

B BB IR R, AT/ R I B

DURBETERO I, Bl A s H 2t 2 4k, BES

B WU KR — 35 R T A S B
T35 B A IE 15 i fe G TP, R, 1 T%
FRCHR 22 AR AR S B A5 T

JeEEECE 20 2L 80 4R B —F b iT L
(Nearline) [1 3142 BURTKY 22 5 S 10097 6 3R 48, JL47
PR TREPERT . A R (A7 M ] K S5
A A FOCHET TR RR I 2% . KA ().
S BEE 7 25 BT 1N P A LA L 17TB
PA_EBRBL PR B AN . 30TB AL

T ORI AL R, LUB S 111

@ ek B R]:2010-09-28; 1 & to s B 18):2010-11-06

Gt AGUHOR, WU BORAE6ES, DRATE A — R
&I E RO RGBT B

2 REE

Y68 (Optical Disc Library @Y Optical Disc
Jukebox Y Media Changer) J&—F¢ | HHI T 76
[, 3 i R IR [k A% B dE,  DUARIY e AEfif
BRI RS RPN T IAOCR A HA
FEENIREIA . A RIHAR S B EHAR

JEAEE K A B G A P . BUMT . JRIR.
b, L FEEE BIABOR R AR AL, Ot
FERGEME 1 Pios:

System Construction & # 21

© MRS

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2011 4 25204 26 6 M

kg5 2%

Kl1 REiiK

HIBETF (Robot Arm): {EJGIK, 3 HH kR e[ [A)
kR FOE . B 3 AN ﬁ%mmﬁnz:¢ﬁﬁm
Lﬂ,ﬁﬂﬂm%ﬁ%%ﬁﬁﬁ mmith%ﬁ
B ¥

IR (Drive): H T-EOCEEdE . v LOAER
— KU SATA # LDOGHK . SR E T B — B 6K,
TEAZ RGN Bert RGO IR s R A 42 5 5 AH
2o BIMEREGOR 14 O 45X, JE75 esh 34
NG IR AR O S S B th B w], B 2O & s
WER BB SR

i JaE - (Mailslot):
HEA D PR O e 48

Jr [ (Magazine): F TA7BO6E, SR HEA
35 M Gslot), BN AR — 5K 4h,

FIT A A B e it

R F_EARRGATIE 0 RFID bR&5. 41 JORSE

JE GEZHHR) FRBEISEAE (LR I,
K v 7 (¥ RFID, PLRCAEAN T AR S TR A A E
PR, ITIRAE I VORI I S e
t, Joil BT PIE A, RV RTEREC Y [ R
SRR s TR

ikt (Motor Board): H T-#HIHNT L =
DML, DRI T, LUK VO
Lo NEAEATIZEL IR, Ea%E T 1R

R4 (RFID Reader): J -3 [H L) RFID
P28, AR LA, B RFID.

F¥EH (Main Control Board): J& Y684 FE AZ OVl
i, FBORALUKMI A4, Seidiante. Ba. iR
PR GURA AT L i) AR IS fir &, TR B

22 Z %5k # System Construction

U T 5 e B 1
IERGURE LA IE1T

DL AL AR, R

3 RHEWIF

WK 2 i, ERAGMEET/EREN: &
GAVIRA, K HUBTF ] B4 46 7 B M%%ﬁ%ﬁ
IR GE R AR B A A )RR,
FHORE IV 1R Ak B R 33X HL 3 A %MmmMHmM
B d A0 TAERE, ﬁ%ﬂﬁ&%ﬁﬁ%%¢ﬁ
RO, IR kb R T A P
%ﬁ,m%#{WE,wﬁ%MWM$ﬁkﬂ:m
%#ﬁiﬁ%ﬁﬁﬁﬁ%ﬁm%ﬁﬁmv . ¥
WUBRTE L f 5 7 8 200 46 00 B LT B AT X 8,
FENUT B0 e Y 28, B 2 S,
LR, WUE B e, dE N AT AL, AR
JEk AR OGE, WG, WP FRAM ) #odh
ik, @58 FRAM, JF#EANHATALEE, K44
HEER A, N AT Z 8, KA
WRIT, BHT BAT 2 2, Be7iEb z 2, &
FE 5E e T NIRRT G B B E, iz 458
FCH ik DLOK ) B

Tt

RO -
Y & RIRDER
HFRAM * w4
T m i
Y
v I l
INQUIRY | | Hftiénd I\Eg‘lng HHFRAM
| | "
b RENIEE e
sk

K2 TAERAEE

T REPIBIARE: AT S3C2440. LUK
PORER . fAgiit . AMIAS BA e, Jocd el . HHLYR
PR AT JTAG AR . JAGA5 04 P il 3
s

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2011 4 K204 5 6 W

http://www.c-s-a.org.cn

i E N R &N

N Sl E S FEfif b

JUEELIER
x| =1
| K:> S3C24400 kb B3 4-}
. o i |

ANV

HihsNR
st || RERR| | A

K3 AR

S3C2440PV % = LA m B GHIR N X R Ge
PE LUARAL BEAR , XA FRER AR A T arm920t K144,
iﬁ%%wﬁﬁmmLﬁﬁﬁﬁﬁgﬁﬁ%ﬁu%i
b EE 5T RE S, IF AT T LCD #l4%, Touch
Sereen 111 NAND P4, Wb b it 4
Fr= s I I Hof BB R IR A Linux #4E &R
%, KHABA GUI M TCP/IP PhsAk, Wi et
RN 5 K

FERGAH UKW 5 RS EE, HR0YE
TGRS, R IC ik Rasmfs. APaS hpih
RS RGOURS, WERASH. PBAgasik
TEIR RGNS EE, BT N, fR1EE] NAND
Flash 1., "FHH 32 B 2447 it BEERURI 0 A5 B (1 40
Wit

3.1 TRt

FEIRAE 56T, Nor Flash [I# L % T Nand

Flash™, BFUL—f&% 14 1] Nand Flash f£i4CHS, 7
SDRAM HI&fT /7. 1h 1 $3C2440 i Nand Flash
Febl, SCHEM Nand Plashyii3), B DA 116 1
Nor Flash, g B l

SDRAM ff 1 T W K 16 {i "] 32MB (1)
HYS57V561620FTP 4/ 32 fi. 64MB [f] SDRAM f7fi%
4, JEHAEH BANK6 7E5 SDRAM [FI£Efit 7= ],
ok as i 0x30000000,

NAND Flash ffiH T K/NA 64MB, 5%
K9F1208. & 4 iz, ' RnB. nFRE. nFCE.
CLE. ALE. nFWE 517550 TXF W 1R 5 A B 25% 5 | 1
HIE; 100~ 7 HEREF] S3C2440 1L 8 £ B s £k ;
nFWP 5047, B3 i Rirs AFERR, 3K

HUP AR 5 NI . 4, BT S3C2440 111
OM[1:0] B % 00, XFERALBEARRA 5, it
NAND Flash #7|#5# NAND Flash #5[1X 1) 4K JH] )7
TR E 13 BootSRAM H1 2,

VDDV

L0 KSFIXE

R1i6 = 44 LDATAT
4T 107 3 LDATAR
o [DATAS
£ = - - 1 DATAL
e 7 ] MB D4 5 ioatAa
——=— O CE 103 Ala
CLE 16 31 LOATAZ
= CLE 102 =
ALE ] 0 LDATAT
—_—— ATE 1401 —
EWE 5o WE o0 29 LOWTAD
FRE ] — S

‘ VEs VeC
\ = ViR Ve

Kl 4 NAND FLASH K

T RETH B AT ARSI R, RERH
A HERR 10 ACIREL BB HLAE i FM24C16A 1E
RS AL BN S IBATHAR .

% R G AT it 00 B0 43 b A8 S B R s 2 it .
R T AL RER , ORAE T R R T AT B
[, o s B, — FORIR, il ol
MRS R AR, WAL, R FHS%, #TE
E%%%ﬁ%%*%ﬁﬁo%&ﬁﬁMﬁmﬁNMm
Flash 7, 4 [ A HGeZe o IR IR 2508 2 42 0% %
Fr T4 5 R M FI NAND Flash Hs 4642 i
NI, i PR P I WE— () RFID 5
e TR B2 b A 6, W A7 6 RFID, WPKE Jy
[EREFSERIZEIFiR2% e/l LIS L FUBE YL D S W ot -2 527 ¢
g F [ 40 T B HU R R, SRR B AS
J5 ARG 4 S
3.2 EEHESRIEIT

F PR G Bak R 2 R A R s A,
MAX3232C ¥z 2% 1) UART 51 TTL HP4%
ek RS232 WP Bdsbul ik f a4, IR
i AR BFPRES P& LI HATR R AT, BAK
H1/0 4.

fEZRG, WE S Pis, B2 RENEE
BOFIAE TIC B2 b, i T ads R st e iU [ AR
214 RFID, 45 REIAL TARLE TN R (1 TAERE
T, RRREER AR A =AY RFID Al ANy

System Construction G ® 23

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2011 4 25204 26 6 M

PRI > E OB R Ay AR, e
BN, SR a3 I B OGNSR #5 F) RFID
bRA, IR, AR A EE R, RETE Rk
EiTRa R VA WM UININE A€/

PRl R AR

we |4 AT D

BRAN

=t

Bl 5 R A AR

FEHAE LUK M 5 4 a il fs, ARG
DMO000" M g (4 44 5 il & . DM9000 /& DAVICOM 4
FIHEHIFT 10/100M [ 385 B 10 PRIEE UK 199 425 1) 45 o 1]
6 JJi71s, DM9000 SR 16 FLAYIERAAL, 15983C2440
1) 16@%&%&@&@%@& CMD %‘%ﬁﬁéz‘éiﬂ% 2k,
FERE R Mokt i 2 ADDRZ, 1A i T ) s o 1
AR LT Vg ) Hi kb 11, 48745 DM9000 k{7 5
Blfs 52 M. AEN b lifefs 54, @i
nGCS4 ¥ K TR ET DM9000. INT S H i
KI5, R S3C2440 LAMHBH WS BINT7, 24
D 8% 47 i) 4 7 A T IR A e A3 HH T

DATA[15:0] SD[15:0]
nOE ”| 1OR#
nWE > IOW#

nGCS4 » AEN

ADDR2 | | CMD

nWAIT IOWAIT
EINT7 [* INT
¥ w
S3C2440 3 DM9000

K6 }DM9000 EERERE

4 AR UK P s AL, K ] S2tProcess
Packet ((s2t_command_t *) data, len)p& %, HEAT7%dE (0
AL Sk AT, an RSB %, W] S2tProcess
PacketAbort BRI R ) [l 4545 A0k LUK M EE 69, 15
W], ¥ S B A AT SR S5 A, S A P RAL 3.
T S2tProcessPendingCommand() Ak FEAT- 45 A
I fir S, AR R ) iy A P P b R AR,
FXE R A AL EE R, W jbf scsit read elem stat <

24 Z %5k % System Construction

jbf scsit move medium 25, {F %y 4 AL BE pR AR R
B, ¥ H S2tFinishRunningCommand (unsigned char
status ,unsigned char message) A, S INEHE 43k,
TR A A R L BN LUK b E 485 Ik 25 25 1 EA
X AR PSR ST 7 B

o Sync

4 Sync

8 Packet 1D

12 sesu ‘ Message ‘ SCSI Data Length

Status

SCSI CDB /SCSI Data  (optional )

T DA X

HIE 6 Fror, IS S P RER 4l k: 16
PR SRR B W] AR PR K B R

Hrpfusk: Syne NFDFBE, [ W E N OxFF;
Packet ID h A5, k55 #s 4  — 2% Air &40 1IN 1; SCSI
Status KR ZIRA, Message Myil BV 7B, SCSI Data
Length Jy ARS8 . M IRSS a8 AL A0, &
RSN B FBOR BN 0, I B A - Bk [

SEN 16: 2 EFBACIL a4, FHAE AR ) 5 a0
FIR S 2 iy & 2 75 IE 6 Ab B
A AR TR H BT SCST-21TiH FT)MX, FEEHF
HIr 2 W 1 JrR: \ B
% 1 Media Changer iy ‘7\7/%
a4ty § L I
INITIALIZE EI:EMENT WAL T AL, SRRl
STAT{Ugﬂ KRR
INQUIRY BEIRGEL, W AF4%, 7
A
MODE SENSE AV AR, RIS, B

BALRREPRES

READ ELEMENT STATUS | FZEHREICS Al JGIRAI 3 i
PR BTG, AT [H RFID 4748

MOVE MEDIUM JHRAESAAEAE AL A

REQUEST SENSE JHR SR AT, 2 RS BRI
B2k &8 CHECK_ CONDITION
W, R A A, A A
fE

TEST UNIT READY R R DI E RS AT EN

(#5516 10)

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



AN VA

http://www.c-s-a.org.cn

2011 4 25204 26 6 M

AP

try {F1=(U[O]*F[1]+U[11*F[2]+U[2]*F[3]+U[3]*F[
A1+U[4*F[S]HU[5]*Fl6])*(1/(U[0]+U[1]+U[2]+U[3]+U
[4]+U[5]));} catch(ArraylndexOutOfBoundsException
e){} /D B T R

o, k2

for(int i=0;i<6;i++)

{F1=F1+(U[i]*F[i+1])*(1/(U[0]+U[1]+U[2]+U[3]+
Ul41+U[5]));}
42 RFELM

6 05 G ORI B T SR A U A

1 1 3 4 5 6 1 § 9 10 11 12

05 16 4 30 04

b 3 5 §7 8

RGN N -

Random demand suystem based on the fu=z=zy theory____

€1>The optimal cost, 732088.8

€2>The optimal demand. 6B_666666666666664

ARGt -

C:\jdk\hin)javac BY Agrithm. java

C:\jdkshindjava BY Agrithm 16 48 58 64 58 24 85 98 8@ 92 78 9@ (A6 2080 1464 3
668

5 &

1) R 2005 4F 1 5 UEBORAE b RGN . RS
FTEN 16 AME, 7T 12 SRAEEA Tk,
JE VUAS 43 59 2 B0 Aoy PR AE RS B0 B 0% PR . o 0K
VT8 T R0 T A . RGN 12 AN IR

(B e P2 T E T 05 22 o AR Pl A B A1
Tkt

2) FRGE BT R 06 4 LLSHR L)
T TR 4 A5 A S OB AT L, E TR o
HO BB RO R T 2090, HL kA A
FOBLA R BT . 9 O TR S EE (B L T R 2
G BAT IR 0SB 2 5L

3) AL BN R R R v
T BT, SRR DA Bt . L R
LIV SR A, 70 b R0 1 2
A (075 SR BRI ATR S (075 R I, XA AT
SRR T TR T AR B 0,
WIS, R RN

S5 3k

1 THZ BT, 1 R, 55 SO BE AL 7 SRR 8 i
WA 5 R AR R 58 T HE,2006,24(9):103-107

2 Petrovic D, Petrovic R, Vujosevic M. Fuzzy models for the
newsboy problem. International Journal of Production
Economics, 1996,45(1/3):435-441.

3 Duttap C, Roy AR. A single-period inventory model with
fuzzy random variable demand. Mathematical and Computer
Modeling, 2005,41(8/9):915-922.

4 BRGNS IRIE 5 45 5 AT SO 1 G ek R PG AT

MK 41R,200055(3).
5 7 R A e ORI T SR R AR ST B R R R ) B
W27 .2009,20.

6 R T, B AT AL I ARG A 0 BUBR A B R
92 B A 1,2005,7(35).

(45 24 70)
4 gl

oW, % FR G TN [T 50 7K, He
SR K 10 B0, HATISATHENe, TARRAE 54
Bo BN Linux, 3@ R, IFHIFRI0N
UL BRI T A R, PRARTH R A, A
F N IR BT T R AR A B, B ok
IR R T, B TE R SR A, R T
BT A R O BR S | Y, R DIk, 45

IS mARI R A

16 #4452 % System Construction

S 30k

1 Y6 R g 4 4 7R BT A H19R,2003.4:D07

2 BRILIET NAS HGELE R Se i N B AR vk 5 S
(A1 2443718 3].2004.

3 S3C2440A Datasheet.

4 FARWARAL Linux N IF R 562 T A6 50 A RHRHL
I 4t,2008.

5 XIFF.S3C2440 & BRI # R MR TS S5
MIEA L K #,2010:240-243.

6 SCSI Media Changer Commands -2(SMC-2).2003.

© TEBEEEIKETN

http:/fwww.c-s-a.org.cn



