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Abstract: VXWorks operating systam is an enbedded real - time operating systan (RTOS) and sld by W ind River Systens of A lar
meda, Califomia, USA. It isgplied in the fieldswhich ask for high real - time features like signal canmunication, military, aviation,
pace flight and © on; On the other side, OMA P procesr containsD SP kemel and ARM procesr, and it haswidegpread gpplication
fields o use. This article tranglantsV W orks o OMA P platfom according o the structures of OMA P5910 procesor and V W orks op-
erating system. First acocording o the memory address gpace mapping relations and hardvare reource configure of OMA P5910, B SP of
VW orks ismodified, including systen exceptional operations, CRU initialization, serial driver, network driver and $ on. Then the
kernel mage iscanpiled, and trangplanted o the ARM side of OMA P5910. At last the system is verified correct by sme correponding
test points
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OMA P5910 , Flash
Works , Flash
, VXV orks
1 OM AP5910
Address Exception
0x00000000 Reset
0x00000004 Undefined instruction
0x00000008 Softvare interrupt
0x0000000C Abort (prefetch)
0x00000010 Abort (data)
0x00000014 Reserved
0x00000018 RQ
0x0000001C FRQ
, Flash
_ rominit
B ocold /* ,
B _ romUndef
B _ ramSwi
B _ ramPrefetch
B _ romDataA bort
B cold /* _ mmReserved * /
B _ ramRQ
B cold /* _ mmFQ */
RQ
_ARM_ RUNCTON (ram RQ)
_ omIRQ:
ub P, P, #4 /* P, */
smfd !, {0} /* *
Idr 0, LMYM _ pran RQ /*
Idr 10, [10] /* o*/
str 0, [ 9, #4] /* *
ldnfd 9!, {10, pc} /*
L _ pranRQ
L _ pamRQ:
. longOMAP_ EXC_BASE + 20
#define OMAP_ EXC_ BA SE 0x10000100 /* DRAM */
syHw Init () :

Works

void OMA PExcV ecSet (woid)

{ inti

i = (int) &excEntelUndef;

* ( (wolatile int* ) (OMAP_ EXC_BASE + 0x0))
i = (int) &excEnterwi;

Mode in Entry
Supervior
Undefined
Supervior

Abort
Abort
Reserved
RQ
FQ

0 PC*/

2010
RAM
RAM
rominit. s
, rominit. s

V x-

V x-
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* ( (wolatile int* ) (OMAP_ EXC_BASE + 0x4))
i = (int) &excEnterPrefetchA bort

* ( (wolatile int*) (OMAP_ EXC_BASE + 0x8)) = i
i = (int) &excEnteDataA bort,

* ( (wolatile int* ) (OMAP_ EXC_BASE + 0Oxc)) = i
i = (int) &intEnt

* ( (wolatile int*) (OMAP_ EXC_BASE + 0x14)) = i

retum; }
2.2 CPU

OMA P5910 S3C2410 e amap5910. h OMA P5910
datasheet CRU S3C2410. h (7 , CRU

[ * ARM925T *

mov rl, #0x81 /* ARM925T *

mcrpl15, 0, r1, c15, c1, 0 /* ARM925T */

[ * *

Idr rl, =OMAP_WDT_ TMER_ MODE | * Oxfffec808 * /
mov 12, #OMAP_WDT_ TMER_MODE_ NIT1 / * OX00F5 * /
str 2, [rl]

Idr rl, =OMAP_WDT_ TMER_MODE | * Oxfffec808 * /
mov 2, #OMAP_WDT_TMER_MODE_ NIT2 / * OX00A0 * /
str 2, [r]

[ * flush v4 1/D caches* /

mov 10, #0

mcr pl5, 0, 0, ¢7, c7, 0 [* >/

mcr pl5, 0, 10, ¢8, c7, 0 /* B * /

/ * disshleMMU stuff and caches* /
mrc pl5, 0, 10, cl, c0, O
bic 10, 0, #0x00002300 / * clear bits13, 9: 8 (- -V - - -RS */
bic 10, 10, #0x00000087 /* clear bits7, 22 0 (B- - - - CAM) */
orr 10, 10, #0x00000002 /* sthit2 (A) Align* /
orr 10, 10, #0x00001000 /* stbit12 (I) |- Cache* /
mcr pl5, 0, 10, cl1, c0, O
cl bit [13], 0x00000000 -
0x0000001c (OMA P5910 ); bit [9: 8], MMU ;
bit [7], little - endian ; bit [2: 0], MMU
cache bit [2], ; bit [12], cache
mov rl, #0 /* cl3* /
mcr p15, 0, r1, c13, 0, O
/* CRU S/C32 RQ FR *
mrs rl, ¢psr /* s L=/
bic 1, rl, #0x0000001f
orr rl, rl, # (0x000000d3 | RQ_DISABLE_Bit | FRR_DISABLE_ Bit)
msr opsr, 1
/* *
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mov rl, HOXxffffffff
ldr 2, =OMAP_ H1_MR

strorl, [r2] /* *

ldr r2, =OMAP_ H2_MR

strorl, [r2] /* *

/* */

ldr r2, =DR.L_ CTL /*DRAL *
mov rl, HOMAP_DAL_CIL_ NIT /* 0x0010, DAL  lock * |
str rl, [ 2]

/* MPRU - Clock - Control Register * /

ldr r2, =ARM_ DLECT2

ldr 1, =ARM_ CKCTL_ NIT / * OX03DF, =/
strorl, [r2]

Idr 2, =ARM_ RSICT1

ldr rl, =ARM_ RSICT1_ NIT / * 0x0002, DSP* /

str o, [r2]

Ildr 2, =ARM_ RSICT2

ldr rl, =ARM_ RSICT2_ NIT / * 0x0001, PER rest* /
strorl, [r2]

/* BM IFS *

Idr r2, =BM IFS_ CONFIG

mov rl, #BM IFS_ CONFIG_ NIT/ * 0x00000010, Flash. RDY *
strorl, [r2]

/* BV IFF DRAM *

ldr r2, =BM IFF_ MRS

ldr r1, =BMIFF_MRS_ NIT / * 0x00000037 * /

str rl, [2]

ldr r2, =BM IFF_ DRAM _ CONFIG
Idr rl, =BV IFF_ RAM_ CONFIG_ N+Dx000100F4 * /

2010

str rl, [r2]
, CRU raminit. s ,
2.3
2.3.1 | i FHERFF REFHJR
VXV orks i
xorw () \ /0 F SioLib ] FRAEL O
fd - > - > !
VWorks ‘ | tyDrv [€=] 1yDrv | Iaa'[my%ztjj
, 3 ; /0 (ioLib) - >tty 4 I
i - A v
(tyDrv/pLib) - > C (oOW) 2 R ESCOBK )
xD v /0
O IV 2 VWorks
tyDrv/ oL ib tty (tyDrv/ L ib) 110 C ,

; C (xD/yyD )
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2.3.2 ty
tty , usRoot () tty
io_ ib write () read () 3
REIRE 2L LTS
R write( ) read()
ty Write() T L i ! tyRead()
ttyDrv/tyLib i BN
e WIE
ZEnp Znp
callback:tylTx() ——— ; callback:tylRd( )
SSCAK 3 xxTxStartup() Y [ Revlni()
xxTxlni() | g
3ty
2.3.3 C
tty , C
, C OMAP5910 ,
OMAP5910 UART1 UART3
BSP UART1 VXWorks XX
_ CHAN,
typedef struct *
{ SDO_ CHAN so; /* SD_CHAN  UNTS inL evelTx: /*
* *
STATUS ( * getTxChar) (); UNT32 reelty /| *
STATUS ( * putRevChar) () ; * |/
wid * getTXA rg; uint_ t options /* *
woid * putRCVA rg, int mode; /* (
UNT32 * regs /* UART ) */
*/ int baudRate; /* * /
UNTS inL evelRx; I+ } OMAP_ CHAN;
C usrinit () , C
sysSerialHw Init () , OMAP_
CHAN VWorks 1/O OMA PDevInit ()
pChan - > do. pD vFuncs = &OMA PSicD rvFuncs, OMAPDctl () , 8
1 ; us
Root () , tty syHw Init2 ()
inL ibInit inV ecTable OMAPDevinit () , intConnect () y<lkint ()
syAuxClkInt () inV ecTable, sysSerialHw Ini2 () sysSerialHw Ini2 ()
intConnect () OMAPINtTX () OMAPINRev ()

intEnable () OMAPevini ()
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2.3.4
CRU , CRU
2.4
OMA P5910 , MAC/PHY V x-
Works , 4 cket TCP/ IP
, VAW orks N R ‘
, BI4.3 ,
MUX END Socket || Socket | Socket
NE2000, N E2000END wlm | mLz ' Jmlw{ |
ne2000End. ¢, | U}B&Lﬂ*ﬂ]' [
syslnthnnect intConnect, S/:t..anlntEnabIe intEnable, 1';%%; S :;%‘%ﬂ
wid STATUS oonfig h , HFLF .ENDEET,;‘JJ; R
#define NCLUDE_ NE2000 _ END; configNet h
endDevTbl [ ] , , 4
, 16 :
END_ TBL_ ENTRY endevTbl [] = 2", 1, NULL, FALSE},
{ #ifdef NCLUDE_ NE2000_ END #endif}
{ 0, ne2000End_oad, " 0x04000000: Ox0e Ox0e 1. O:
syd ib. ¢ syd ib. ¢ CHJ , ne2000EnetA ddr , Sy
IByte syOuByte gysinNVordString syOuW ordString ., 9ysIiWordString syOuW ordString
: 8 :
static void portinit (void) TROL, 1< <9);

{ GPD_ REG_BIT_ SET (GPD_ DRECTON _ CON-
TROL, 1< <9);
GPO _ REG_ BIT_ SET (GPD_ NTERRUPT _ CON-

GPI9 input ;
2.5
, BSP
config. h M akefile
2.5.1 config. h
bootrom
bootrom config. h
(1) : VWorks

#define DEFAULT_ BOOT_ L NE
" ene (0, 0) wloveg D: Tornado2.2 \ target\ proj\ Projec
\ 10\ default\ wiWorks' \
(2) OMAP5910
#define LOCAL_ MBM _ LOCAL _ ADRS 0x10000000 / *

GPO_REG_BIT_CLR (GPOD_ NTERRUPT_ MAXK, 1
< <9); }

; GPD9

oconficA Il. h
(8]

' h=192.168.0.43 e =192.168. 0. 31: ffffff00 u =wag pw =
wag th =UP - OMA P5910"

Flash 9DRAM:
PRAM

* |
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#defineLOCAL_ MEM_ BUS ADRS LOCAL_MBM_LOCAL_ ADRS /* *
#define LOCAL _ MBM _ SIZE 0x02000000 /* 32viB * /

#defineUSER_ RESERVED _ M BEM 0x0 /* e gyyManTop () * /

#define ROM _ BASE_ ADRS 0x00000000 / * ROM *

#define ROM _ TEXT_ ADRS 0x00000000 /* ROM * /

#define ROM _ SIZE  0x01000000
#define ROM_ COPY_ SIZE ~ ROM_ SIZE
#define ROM _ SIZE_ TOTAL 0x01000000

#define RAM _ LOW _ ADRS 0x10001000 I * VWorks *
#define RAM_ HIGH_ ADRS 0x10100000 / * bootrom *

(3) VW orks , V W orks
#define NOLUDE_ END
#define NCLUDE_ NE2000_ BEND /* NE2000 *
#undef WDB_ COMM _ TYPE
#defineWDB_ COMM _ TYPEWDB_ COMM_ END  / * VAW orks , END *
MMU  Cache :
#defineUSER_ | CACHE_MODE CACHE_ WRITETHROU GH
#defineUSER_ D_ CACHE_MODE CACHE_ QOPYBACK
#define NOLUDE_ MMU_ BASIC /* VM | MMU * |
#define NOLUDE_ CACHE_ SJPFORT
2.5.2 M akefile

M akefile , config. h

ROM_ TEXT_ ADRS = 00000000 # ROM

ROM_ WARM _ ADRS = 00000004 # ROM

ROM_ SIZE = 01000000 # ROM

RAM _ LOW_ ADRS = 10001000 # VXV orks

RAM _ HIGH_ ADRS = 10100000 # bootrom

MACH_ EXTRA = ne2000End. o 28f128. 0 #

2.5.3 yd ib. c
config. h MMU, BSP , yd ib.c

MemDes syyPhydM anDesc MMU TLB PHYS MBV_ DESC
PHYS MBVM_DESC wmLib. h ,

typedef struct phys mem_ desc

{ woid * virtualAddr, /* *
woid * physicalA ddr, * *
UNT len; /* =/
U NT initialStateVl ask; /* */
U NT initialState; /* *
}  PHYS MBV_ DE
syPhyd anDesc BSP
OMAP5910 MMU Flash
PHYS MBV_ DESC systhyMenDex [] =
{ (wid *) (ROM_BASE_ADRS), /* Flash * |

(wid *) (ROM_ BASE_ ADRS), /* Flash * |

57
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ROUND_UP (ROM_ SIZE_ TOTAL, PAGE_ SIZE), /* Flash ,

*

VM_ STATE. MASK_VALD | VM _ SIATE_ MASK_ WRITABLE |

VM_ STATE_ MASK_ CACHEABLE,

VM_ STATE_ VALD | VM_ SIATE_ WRITABLE |

VM_ STATE_ CACHEABLE_ NOT/ * Flash
2.5.4

GPOD3/LED1 MRJI4/LBED?2 ,

M FU 104 , LED1/LED2

ldr 1, =COMP_MODE_CTRL_0  /*
COMP_MODE_ CTRL_ 0 0X0000eaef * /
ldr 12, =0x0000eaef

Cache* / }

strr2, [rl]
Idr 1, =FUNC_MUX_ CTRL_ 7 /* GPO3MFU D4 *
Idr r2, =0x00000000
strr2, [rl]
LED1:
Idr 1, =GPO_ DIRECTION_ CONTROL
Idr 2, =0x0000 | * GPID3  output* /
strr2, [rl]
Idr r1, =GPO_ DATA_OUTRUT
Idr r2, =0x0008 /* GPI03 *
strr2, [rl]
LED2:
drrl, =MRUD_ D_ ONTL
Idr r2, =0x0000 /* MRJ D4  output* /
strr2, [rl]
ldrrl, =MRJO_OUTRJUT
Idr r2, =0x0010 /* MRJ D4 *
strr2, [rl]
2.5.5 bootrom
, BSP CCSs
) tfp bootrom. bin
bootrom Flash ; Tomado FTP ,
config. h ;
rominit. s
romStart; Flash ;
usiRooft; ;
VXWorks , VW orks
3
OMA P5910 VWorks

bootrom, UP - OMAP5910 Flash

LED1 LED2
u - boot. out
) u = tDOt
OMAP5910

VXWorksBSP

2010

GPD3/

ffipboot
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