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Research on transplant of uClinux in S698 microprocessor

ZHAN Wen-jing, ZHANG Kai
( Department of Computer Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The method of transplanting open source uClinux to S698 microprocessor, which was made in China and had
its own intellectual property, was studied. After the introduction of 5698 architecture, the development environment was built,
bootstrap, romfs, OS kemnel transplant and construction were analyzed, and the solution to these problems was brought
forward. The transplant was implemented on S698 Application Development Board.
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1 S698 4 # & 2

SAILING S698 AR AR )y B4~ A" il Y ARE”
ZlE,X—RARREAME THR=NH“ PR, FE
ATMRE

B AL

HFEXT SPARC NOMMU ¥ #Fi9 A R A& uClinux 2.0. x
#ABHE, BETETENTEE ISRBBREEEA
BRI romfs ARG BIEREBRBOABRTE N TEE

S698 4bFHEA% N SPARC V8 Z ¥ MMU &9 32 fif RISC #%
AR TR, P E T M5 SPARC V8 4RHER) 32 fUBE
PEEE (V) FF-& ANSVIEEE 754 $RYER) 64 fL¥F RiE
B3I (FPU) AMBA B4R BH . PCI HBEHMBEOF LS
(UART 0§28 . R EHEB VO EMIAS) . F EAR R
BIL(DSU), LI R A%, 5698 R AMBA B£
AR AR ERBEL,

S698 4bFEA% KA Harvard 54, it 34 2L 2 75, 43 5

Fo
2.1 FAEWRFRIRL
1) FRTREMNEE, 5698 MHE SPARC Mk, B AT
LA 4% sparc ¥ FF & T B AN Sparc-elf-gee Sparc-elf-1d  Sparc-
elf-ohjdump %5,

2) WA, A 5698 AL IFF SRR AT IFe
J0(DSU) #47 i B

5698 4L FE A% IR AL T DSU K DSU H47@E 5 #

FEEAAE M T R (CACHE) 3% ; N

HEE T DK 4hHLE, Bl CPU B &b CLK | Clock CPUCLK _ ['32-bit Integer Unit | [ FPU
(CPUCLK) 1 J* P 4 & i} 8 ( SYSCLK) ; Geneerator Mu;_ldoc]( I _c(aScl;:RlCD\f;Che (64—bit) o
CPU RIS ETITRE L RAMAKE, B UN |[L__AHBVF |- DSU| [DCL |
£ F&#ik (PIPELINE) (3 AHB | AHBSYSCLK #
S698 ALTBAS MIERLEHY N 1 BT convoler | § $ 3
YEZ M S698 MBBMATFRRME Y | Memoy Aﬁg:f“ LT P .
MBI & ,5698 4bHEAS R A FF R AR t t
A5 5698 4b38ES CPU K4 & 4% F PCI i t t & 3 3
oh IR (BT h RASSRBCE R A2 AR Contigare| [ opr | [UARTT _I nemipt] [Timer 1] [Watchdog
3 (42 3% SDRAM.SRAM #1 PROM %) Register — Controller o Timer
TAP &8 0 (COM3) R BiTEfEH#A

(COMI1 F1 COM2) .PCI #8584,
WrH B 5 :2004 — 10 — 19 ;41T B #7:2004 - 12 -29

Bl S698 4hIIRAEREGHHELR

BB HXR(1981 - ), 2, WHEIAILA, W BF504: , EEFHRN 1 HEHBMARRG:  KIL(1949 - ), &, dbRA, BIBER, ERHH

FH AN RES W, TR A LR
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(DCL) , FIR#FTEELR MR %4, B DSU @i, DCL &y
Xt#hE 0 (TAP) % RS232 454k, DSU R DCL A#SsCIL T faf
BpEfE MY, 7 DSU WM T, A AW LGE TAP #0
ERELCEBJATNTARR, G5 IU ANFES 24575
#% , R 0] LURE BRE L MRS

3) RN TRMES, Dsumon {4 FEE T DSU ¥
MEHTRE B4R RAM FHEf7, BERXFNABERE
$E%) Flash(EFE 1 78 PROM) 9, i Dsumon #X {2 A 18 44k
E Flash ThRE, B E LI Flash 55, HEAGERIE.

© AER O TFRATHATAE (LX) Bl RAM &,
* {8 RAM Al $hiT IS4 58] Flash ROM 1,

RERFIECER[FHT S B QK. Flash IRhF
HIRsh% . KPP EsiH a4 81 Tep REZV BT
PG FLER Trap 403, Rrap KB R HHALRHER F
A wrap 35 F]—MEER R E, IR 1B IR T WS ERGIRAL.
2.2 5|8ERF

5198 i (BTK Bootstrap) R R FEIRME R RN BIZTTZ AT
BTN —B/NERF, EEEMFE ABIT. BB R
L, RATRT LA 408 fHi % B L N A S B R BRSTE , AT
WARGMRBEARFI —NEENRS, UENRLAEA
BERGABERTERNINE, BN 5I SRR E KB
FHEM, G5 CPU R EME A AR MG 3B, s, 5
SEFIRE O T AKNBRARIREZENRLE,

X} F S698 ALFEFN TR, 51 RBFEEZRLITIL
T A

1) Trap KBEFHIHL,

2) Bk,

3) MIRERZEAE TN, data FHEE M Flash F# 5]
RAM

4) R IRAL i B ARG 4136 K. bbs BB R, B C
BEE MBS,

5) %7 PC {8, {878 CPU T E EMRIE R G AR,

%2 X FEYHCAEIS N — BB 5 R ST
4+#HF .80 . DRAM . SRAM . B TS X EA KRBT LA
B,

fERRE 3 4, uClinux AZINR XA WA 7E Flash £ H
BN AT B ET MR B AE FiET. WRAE
EFHBEMRERG AN Flash #15] RAM F IR E K
FHRAWHE, EELME, EE XA Flash L HEEEFT
MER TR, B A B L. data B3 EX .

SIRBFEAMT:
set 0x0000083, % g2
! Wik ik 7 fEEE R0 E 1, PROM BHE SRR 8 i
st %g2, [%gl + MCFG1]
set UART_SCALER_VAL, % g2
U kA el O AR, HEEAAKHH
st %g2, [%gl + USCALO]

Call ... VHEA CIBEETRA, V8 start_kemel()
2.3 BRERGERZMBE

BSBFMATRESR, CPURFA BRI EENRERK
AL start_kemel( ) ¥, BLERBURA T H N THRELIHEX
BFREFNRETFHERBEARTHR. THERRE
REE BN SRR A HR LRI 3456 5698 AbFEAR K

NERERFEB T A EREEREANE,
2.3.1 Trap #= 85

RERGEAT R, 28 A trap_init () 1 init_IRQ
() o XA B TH BEAR R xoF T kBT I 184k, RE
SEFE T rap_init( ) EFEMF CPU hlif i) BB ISIL AR R
RHTIE FE R IR %5 BT (IR AR P IR B L K8 AT o
RRGHITRF) WP IAL, T init_IRQ( ) WXt M H 58
TV, FIE B T &P RILE CPU iy MER |
B, BT AR B Ay ax S ek W IR B T — R RBA Y, kR —
A BERP irg st ] XA BA B IS init_TRQ( ) 5%
o EEAHWABTFEL G 5698 CPU I hHi# B E
frestmi e s, TR MUF T o iR B AR 5 & . R g
B PR RN R R,

£ SPARC AR &40, Trap R7E ABE A S R H)
L, HE BB — M2k Trap Rk HH1T, Trap B3E 45112
W5 A SN W K542, TYPE {5 K F (% F)0x80
#) Trap 3K Trap'® , TWEMEFBALTE .

- EAREFUER Trap 4LH;
- WEEA Trap X B, KB Trap A RH (10 2.2

WETR, BB TEESIFRBPER) .

ERHIEAN R S698 RAESFAFHBA R, L3
RESGEERE RN, £ R 4E FHBE O ME Tap™ | X8
TUBEFRE DL Trap, LM FHRE, EREKRT
HEHAE DAFEERT, THEBAFIERFHETD
BIERERR .
2.3.2 ZHE

PRME F Gealiad time_init( ) o6 B 2 B 2890 61k, HESE AR
BATHEE: D) P E 28 , RE~A T WM EAY. 2) e
ERSHMTERSERF. 7 nit_IRQ() TRERZEHESM
BT —hWiEREAS, HRAEEE N FE WAk
NFE— RSB F, BT U D SIEE NG AR R
IR SRR PR AR P IR 55 72 3l 5T reques_irg( ) MR GE
“BiZ” , MAB) FHE RS K, X F S698 H BN .

request_irq{ IRQ8, timer_interrupt, IRQ_FLG_LOCK, "timer",
NULL);

REMNBALEHBJHXATFFER(LE L TR ER
A BHEFFHEE)
2.3.3 47w

Xt & BT W1 4R 4L B TAHE R 7E console _init () ¥
BT uClinux BROIAKIZ H AR LA RE RS O, BT L
BHEMBARER O EIEL. BT EHRNMBL,
console_init( ) 58 A% H BB ) d AL A BT P MR 5 B X W
AThEE, ROMBHBEFNRORERSFBFRRTRAN
RSB —34r, B S698 A i UART HFinsh 0 IRzh R
¢, 37 Linux-2. 0, x/drivers/char F
2.4 romfs MIHFS

uClinux R romfs X4 R4, XF XA RGEHET T
W ext2 XU EZERE LK romfs XHRGERLIFS)
ZEERAE N TFRETEDISHRANEIE KA L ram &
B ATt AT AL FE (ram £ R A ext2 X R L) o genromis 1
SO Gi e i, romfs. img, AT LABEEY Vendors T B Makefile
K& HOTENBR XA REK.
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2.5 BIERZGBBRHE L Trap vector I text I romfs I (1) | .data j
uClinux ZEHI B I, BB BRBRNE N T RED ! )

e RIE B BFR R BB M A SO (L 1d) i, BB & L_ Image bin ]

JEALETTHERF ., B TEIE ORI RN AEaEE
BIBHATE , K+ ert0_$(MODEL) . o 3| /B K Bir3C

HEAD : = arch/$( ARCH)/platform/$( PLATFORM) /$( BOARD) /
ert0_$( MODEL). o

SEHEM A S LR X (SECTION) |, BR f)3E 17 3t ik
(VMA) Fi3e stk (LMA) , BR i E  =. —MRORE, BRI
VMA 1 LMA 7] LA—3(, B3 T REBUAE A A B B B 1%
B, H VMA SR AR TE RAM 3 —sbik, Xt FARM BR
W—EHREE RS ENE. d XH. X8, BRITE. text
. romvec3 ATE Flash fIFFE5 40 ( Bp#al ) , VMA 1 LMA —
3, dete BB B ATE Flash B, VMA 7 RAM Hoitiiik,

¥ Trap vector,. text Fll. data Bt —ARHRPE N A kernel, F
FIERRE AR AL flat binary, BUZE romfs. img o, B HE £
BJF Linux 9. text BYJS M, B A B4 i) image. bin, B&AH
Flash s34 EE 2,

B2 &HSEHER
3 %#iE
FXHFRAHTT uClinux2. 0. x [7] S698 B F L E
B, FHEHT RESR, EZFRIEY EH uClinux 2.0. x
MBI Z S698 M AIFF £ L , 3 B EiEdT.
BEM
(1] BKER4F(BR¥E) B4 TRA A F). 5698 428 W AIFF X RE A
FPFAZ],2003.
[2] SPARC International Inc. The SPARC Architecture Manual Version
8[Z].
[3] Orbita Software Engineering INC. Sailing 5698 User's Manual[ Z],
2002.
(4] BEE, \FY. Linx HEFERBHERIHIM. 53 B HiM:
7L R4 A, 2002.

(3% 1035 ®)
7« BE BARYIRIBIEEE « /
a_mn [0] =dlg. m_xspeed;
a_mn [1] =dlg. m_yspeed;
a_mn [2] =dlg. m_zspeed;
if (a_mn [0]! =0) {
7« BERYHEIEE «/
targetz = a_mn[0];
targety = a_mn[1];
targetx = a_mn [2];
Mm mn;
7w BUBITHER 7/
dMm( m_sn) ;
m_sn = Algol (a_mn [0], a_mn[1],a_mn[2]);

PostMessage ( WM_PAINT);
b

7E2& CTwoHandsRobotView F 44 & oR BRI #) & B &

EH3 BARE

T T 7T T 1T 1 17T

B5 FEpORAZELESR

::’n
|60
o
- QW (4]
i

E6 Ak LAIEELHNLE

HUHnA “initM (MATCOM_VERSION) ;" (“exitM( ) ;7 , FIR %0
MRS R R A MATCOM”

4 FRER

BRERSHHEBHT

(1) Zik:m, = 3.0kg;l, = 200,

(2) B#R#:m, = 1.0kg;l, = 100,

(3) 5% .m,, = 1.0kg;l,, = 100;m,, = 1. Okg;l,, = 100;
my; = 0.5kg;l,; =50,

(4) £ :m, =1.0kg;l, =100;my = 1.0kg;l, = 100;
my, = 0.5kg;l; = 50,

mﬁé%ﬁ::% = [O’O]T’d’o =0,¢, =45°,¢;, =90°,¢;
= 45° by = 135°,¢y = - 90°,yy = — 45°,

B3 ~ 64TV, = [0.08,0.08,0.08]" Bt#tEI A
HER,

5 #iE

AR TR VC++ 6.0 Matlab 6. 1, Matcom |
OpenGL B & B —BAF EMRBEIRENRE BT
T —HARNBABTRWGRARE. T EER
BT OBV RAAREERS BRYNGR
E3, BiFETHRESHEHEENERE, L FGER
XA H AR RSN RRE,

ma LS HRE BT
y V. (1] BR¥, HEE. Hl38 A ARZR M) JL30: SURT &
s Axis i B, 1997
150 |10 * *
o (2] #LIfE. MATLAB 6 OIS M] . Jb50: & E b 1
L1aa 120 B, 2001.

[3] ks, BSE, %5 Matlab, Matcom 5VC++ BEOmMsE
BRLJ) . HEHLRL A, 2001,21(8).

BT %, S BARE, %5 OpenGL = A E A B
[ M]. Jb5E: PR Tl i, 1998.

[5] #4808, X8k, 1% A Visual C++ RE(M]. =4
B KA AL, 2001.

[6] HU YAN-RU. George Vukovich. Dynamic Control Of
Free — Flying Coordinated Space Robots[ A]. Proceed-
ings of the 34™ Conference On Decision & Control New
Orleans{ C]. LA-December 1995.
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