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Memory Configuration and Management of VxWorks

YIN Zhan-ning, LIU Lin

(The 51st Research Institute of CETC, Shanghai 201802, China)
Abstract: The memory configuration and management in the environment of VxWorks operating
system determine the performance of VxWorks system. This paper expatiates and studies the mem-
ory configuration and management method from three aspects: software-hardware configurations,
interface function and application optimization.
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1 MT48LC32M8A2

Data-out high-impedance time CL=3 tuz (3) 5.4 ns 10
Data-out low-impedance time tiz 1 ns
Data—out hold time(load) ton 3 ns
Data-out hold time(no load) Loy 1.8 ns 28
ACTIVE to PRECHARGE command IRAS 42 120 000 ns
ACTIVE to ACTIVE command period tre 60 ns
ACTIVE to READ or WRITE delay treD 18 ns
Refresh period(8 192 rows) IREF 64 ms
AUTO REFRESH period IREC 60 ns
PRECHARGE command period trp 18 ns
ACTIVE bank a to ACTIVE bank b command IRRD 12 ns 7
Bit Name Description
13:15 act2rw Active to Read/Write delay.
Suggested value at 132 MHz = 0x02
Rule: tpeMEM_CLK-1. Round up to nearest integer.
EXAMPLE:
If tgep = 20ns and MEM_CLK = 99 MHz
20ns / 10.1 ns = 1.98; round to 2; write Ox1
If tgep = 20 ns and MEM_CLK =132 MHz
20ns / 7.5 ns = 2.66; round to 3; write Ox2,
16 — Reserved
17:19 pre2act Precharge to Active or Refresh delay.
Suggested value at 132 MHz = 0x02
Rule: thppMEM_CLK-1. Round up to nearest integer
EXAMPLE:
If tgp = 20ns and MEM_CLK = 99 MHz
20ns / 10.1 ns = 1.98; round to 2; write Ox1
If trﬂ' =20 ns and MEM _CLK = 132 MHz
20ns /7.5 ns = 2,66, round to 3; write 0x2.
20:23 ref2act Refrash to Active delay.
Suggested value at 132 MHz = 0x9
Rule: tgpe/MEM_CLK - 1. Round up to nearsst integer
EXAMPLE:
If tgre = 75ns and MEM_CLK = 99 MHz
75ns / 10.1ns = 7.425; round to 8; write 0x7
If tprc = 75ns and MEM_CLK = 132 MHz
75ns /7.5ns = 10; round to 9; write 0x9.
1 MPC5200 2
CPU ,  RomlInitSdram ,
o ’ H
, # define CONFIG1 0xD2322800
o # define CONFIG2 0x8AD70000

// Write Config 1.
(BSP) Romlnit. s ,  MPC5200 BSP lis r4,HICCONFIGI)
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ori r4,rd,LOCCONFIG]) (void * ) LOCAL MEM LOCAL
stw r4,MBAR SDRAM-+SDRAM CONF1 ADRS, / * virtual addr */
OFF(r3) (void * ) LOCAL MEM LOCAL
eleio ADRS, /% real addr * /
// Write Config 2. (RAM LOW ADRS — LOCAL MEM LO-
lis r4, HICCONFIG2) CAL ADRS), / * size */
ori r4,rd4,LO(CONFIG2) VM STATE MASK VALID | VM STATE
stw r4,MBAR SDRAM+SDRAM CONF2 MASK WRITABLE | VM STATE MASK
OFF(r3) CACHEABLE | VM STATE MASK MEM CO-
eieio HERENCY, /% attrib mask */
’ Command VM STATE VALID | VM STATE
Refresh, o WRITABLE | VM STATE CACHEABLE
X86  VxWorks | VM STATE MEM COHERENCY /% at
(BIOS) ) Romlnit. s trib * /
, CPU v,
1.2 CPU
CPU }
, X86 , 0 , N N
AB ( ),C.D  ( ) 3 N ;
E.F (BIOS ) 0x100000 N . Cache
. CPU O CPU, CSx UsrMmulnit MMU,
, CS SysMmuMapAdd .
) 0 ; BAT CPU (PPC)
(ARM) CPU, , . . . Cache
, . S3c2410, , MMU , )
CS6  CS7 SDRAM ) BSP o
0x30000000 . MMU  BAT BSP  SysLib. c
Romlnit. s .
o X86  CPU, (GDT),
1.3 CPU (IDD )
CPU (MMU) , ’
(BAT) ’
, . VxWorks
N . Cache . o BSP ’
VxWorks ) GDT o
MMU BAT ., MMU Cache ,
. Cache, Cache, Cache, Cache,
PHYS MEM DESC sysPhysMemDesc [ ] = Cache , Romlnit. s,
{ SysAlib. s , Usrlnit, Usr-
Root CacheEnable )

/% Vector Table 'And Interrupt Stack * / .
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1.4

, CPU
(ROM)(C  Flash ) , ,
(Data, (BSS)

bootrom uncmp + VxWorks

(D (ROM)

bootrom uncmp s CPU, .
RAM HIGH ADRS

( Do

(2) ROM ROM
bootrom uncmp RAM
HIGH ADRS ,

o RAM HIGH ADRS ,

,BSS ,

BSS , bootrom
uncmp )

bootrom uncmp o

o ’

RAM HIGH ADRS

ROM ., RAM HIGH ADRS

(3) bootrom uncmp
VxWorks, VxWorks
RAM LOW ADRS s
. bootrom uncmp Vx-
Works VxWorks bootrom unc-
mp ,“RAM LOW ADRS-+ VxWorks
+VxWorks 4
bootrom uncmp .
(4) VxWorks )
RAM LOW ADRS )

,BSS ,BSS
. WDB ,
VxWorks ,
RAM LOW ADRS usrRoot
usrRoot ,
RAM HIGH ADRS RAM LOW

ADRS 2 s RAM

LOW ADRS VxWorks
( Do

config. h makefile

,  bootrom, bootrom res,Vx-

Works rom map

. map ’
BSS + ISR STACK SIZE + WDB
STACK SIZE, SysMem-
Top , LOCAL MEM LO-

CAL ADRS+LOCAL MEM SIZE— USER RE-
SERVED MEM,

2
. ; C/C+
y ; (
) ;
BSS ;
( ) o
2.1 1

1
void memOptionsSet™
(
unsigned options /% options for system
partition * /
)
MEM ALLOC ERROR LOG FLAG
log :
MEM ALLOC ERROR SUSPEND FLAG
) (
VX UNBREAKABLE ):
MEM BLOCK ERROR LOG FLAG
log
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2.

2

MEM BLOCK ERROR SUSPEND FLAG
) (
VX UNBREAKABLE ):
void * malloc
(
size t nBytes /* number of bytes to allo-
cate x/
)
nBytes , ptr

void free
(
void * ptr /% pointer to block of memory
to free x/
)

)
void * calloc
(
size t elemNum, /% number of
elements * /
size t elemSize /* size of elements * /
)
elemSize * elemNum )
0:
void * memalign
(
unsigned alignment, /% boundary to align
to (power of 2) */
unsigned size/ * number of bytes to allocate
*/
)

size , alignment

memSysPartld;

PART ID memPartCreate

char * pPool, /% pointer to memory
area %/
unsigned poolSize /% size in bytes * /

)

, pPool,

poolSize,

o

STATUS memPartOptionsSet

(

PART 1D partld, /* partition to set op-
tion for * /

unsigned options /* memory management
options * /

)

partld , memQOp-

tionsSet ;

void * memPartAlloc
(
PART ID partld, /* memory partition
to allocate from * /

unsigned nBytes/* number of

bytes to allocate * /
)
partld

STATUS memPartFree
(
PART 1D partld, /% memory partition to
add block to * /

char *

nBytes

pBlock /% pointer to block of

memory to free %/

)
pBlock partld
void * memPartAlignedAlloc
(
PART ID partld, /* memory parti-

tion to allocate from * /
unsigned nBytes, /% number of bytes to
allocate * /

unsigned alignment / % boundary to align to
*/

)
partld nBytes ,

alignment
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2.3 3 s s
3 : .
void memAddToPool ’
( )
char * pPool, /% pointer to memory ° ’
block * / ’ X
unsigned poolSize /*  block size in °
bytes * / ,
) ,

STATUS memPartAddToPool ’ °
( ,
PART ID partld, /% partition to ini- ’ (
tialize * / ’ ’
char * pPool, /% pointer to memory

block * / ), ,

o

VxWorks

unsigned poolSize /*  block size in
bytes * /
)

partld; ’ cluster ) clus-

void memShow ger ’ cluster
( o
int type /* 1 = list all blocks in the free
list %/ s message queue

) 4

STATUS memPartShow VxWorks ,
( ,
PART 1D partld, /* partition ID * / ’ ’
int type /% 0 = statistics, 1 =
statistics & list %/ ’ 0
)

partld o
(1] s R . VxWork [M].

3 ,2003.
[2] s . VxWork [M].

VxWorks 2005,
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