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Boot Sequence Using a Boot ROM

rominit [ Initializes CPU
romlnit.s ROM-based image [{ Initializes RAM (controller)
l [ Initializes Stack — Quiets CPU (disable interrupts)

[ Copies ROM image to RAM

bootlnit.c romsStart { Clears unused RAM
[ Decompression (if required)

bootConfig.c usrinit

+ <€4— tBootTask entry point

Provided in target/config/all/bootConfig.c
Performs minimal kernel initialization

.

Create user interface for on serial console for
specifying boot device and image load

autoBoot
_>[ bootLoad ]
[ bootLoad ] ' [ 2 ]

[ e ]
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Cold vs. Warm Boots

o B3R
— WAE): e A
— #az: HH reboot( ), ctrl+X, B exception
— R B AL 25 bootRom ) B E & sysLib. ¢ T sysToMonitor ( ).
o BEIEBYEM romlnit () KIS EFFIEFAT
— WEsh: £ romInit () PADHUGEAT. JBshRREEIE N BOOT COLD
— #AJH3N: AE romInit () I—N/PMR R APAT GEFEWBEADN ). JH8h2E
RAEH] sysToMonitor %K HI{H.
o BFERA (B/F) HsysToMonitorfFHEERFaaS, BHalfatks
romStart ( ), romStart( ) HHILHREEHIETNAT
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What Executes Where?

% T-ROMEE #4 [f) image, Pr AU HIHATHAE ROM/Flash H5¢ i
— AH LB VL2 RAM

XTI AR image ZRAY, 440 romInit( ) #RAE ROM BY
Flash Hiz4T

1 /MU 58 LR, vxWorksZERAMFR #) A 4L T —AMR
INFIHERE (— R L6FTT), AR E THRCAAES A T pRiE romStart () [ HE
HEFEEkES £ romStart () HizdT

romStart () B2 ZEROM/Flash iz 4711

ST 3ETROME 3 image, romStart () ==#% D18l fi# s vxWorks
imageZ|RAM, AR5 BkEE 235 € I 1 BRZHAT

—usrlnit( ) KRZHimageMI A I EREL

—usrEntry () LTHFE9mIER image N REL, BRZA ST HusrInit ()
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sysPhysMemTop( )

FQCDBA Unused ROM \
sysMemTop( )

USER_RESERVED_MEM

RAM

ROM_TEXT_ADRS /
rominit( ) | STAKSAE
usrinit( ) A
LY
RESERVED

RAM_HIGH_ADRS

€ RAM_LOW_ADRS

LOCAL_MEM_LOCAL_ADRS —p
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bootrom_uncmp (Continued)

HOSt sysPhysMemTop( ) > RA M

USER_RESERVED_MEM
SysMemTop ( ) ................... -

Network or Local File System

vxWorks

7/ \ 5 STACK_SAVE
+ f
Downloaded

Network < VxWorks
Image

<« RAM_LOW_ADRS

6 sysinit( )

RESERVED

LOCAL_MEM_LOCAL_ADRS —p
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Boot ROM (compressed)

ROM

Unused ROM

binArrayEnd

Compressed
Boot Program

binArrayStart

ROM_DATA_ADRS P

Bootrom data

Bootrom text

ROM_TEXT_ADRS $

romlnit( )

1
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sysPhysMemTop( ) >
sysMemTop( ) P

\<

S

r

inflate( )
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LOCAL_MEM_LOCAL_ADRS —p

USER_RESERVED_MEM

I

|
1 Uncompressed

:Boot program
|

HIER o228
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AN

1995

RAM

! <« RAM_HIGH_ADRS

[Bootstrap datal

[Bootstrap text

<€— binArrayStart

STACK_SAVE

RESERVED

< RAM_LOW_ADRS

; ------------- 14SYS_MEM_BOTTOM

WIND RIVER
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Boot ROM (compressed) (Continued)

Host

Network or Local File System

£ =
— 1

Network

LOCAL_MEM_LOCAL_ADRS —p
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sysPhysMemTop( ) >

6

compressedentry( )—p

T

sysMemTop( ) P

usrinit( )-p

USER_RESERVED_MEM

Uncompressed
Boot program

RAM

<« RAM_HIGH_ADRS

<

Downloaded
VxWorks
Image

<« RAM_LOW_ADRS

sysinit( )

STACK_SAVE

RESERVED
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Step 1. Execute romiInit()

« boot ROMM A O &L
o BRFSAELE rominits F, HILRIESHS.
o BENFRDHTFFE

o SRR AL SR SER) sysHwInit() 58k

Slide 11 © 2009 Wind River Systems, Inc. WIND RIVER



QQQQQ NI ER e R
-

/L\ A@ uml .org.ch

Processor Specific Initialization

« romlnit() —ARERCPURAER, WRCPUREIAME, 7TANSZ%
PR EIBSPH#E I
— RHAPFTE F
— ¥tk —Zcache

— EspF 45 STACK_ADRS 154 REBUARH MR, LMETRA
romStart( ) FH4&iE 5 3R E S
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BSP-Specific Initialization

o WARHIIEM
— FRFN AR 5E AL,
— ECERIHTH
— ElE Fi% (bridge/bus/memory controllers, etc.)
— " %cache (IR FE)
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rominit() - PIC

 PIC (Position Independent Code)
« romlnit(), I2477E ROM/Flash, 2% Fni 5 pribfEitIeoc, EAME
T X7 BT AR L X R (ROM->H 1F)
« PIC code is program counter (PC) relative
o UNRAFFELENT bR FERAE, Bl R B A, LARIEIZAT B 2 SCAS BT R 1Y)
PrEEFHE. BAGIER N RRYE RAM_HIGH_ADRS 3131, 1217
7E ROM/Flash H i, skt A JLAD
— #&Z _rominit (), 5 2]bootRom A fAHX Rl
« _rominit() ElbootRom K —/ ek %k
— jnk ROM_TEXT_ADRS , 152l s £ ROMH ) 48 5% Bl
« ROM_TEXT_ADRS#EbootRomExZEROMH )k
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romlinit( ) - Some Do's and Don'ts

o PATEIEEF LM, HHIEITIEROM/FlashH, HEEEE. Ak
%ﬁ%ﬁféé’@ﬁ@ sysHwinit() F#4T, U EEEBITERAMT, HE
o ANEPRHINEI R AL
— H4iFEE4Ebootromit, T RES 5| K BEHE M) i
— A HH eR H A A 2850 ik
o HftR rominit() /& romilnit.s FHE—PERE
« M rominit() FEEHAT
o TR TEPAELE Makefile 1 config.h HH#BRIERR, I HRE—FK
— ROM_TEXT_ADRS
— ROM_SIZE
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_romlnit:
rominit:
/* This 1s the cold boot entry (ROM_TEXT_ADRS) */
bl cold
_romlnitWarm:
romInitWarm:
bl warm
cold:
Ii rll1, BOOT_COLD
bl start /* skip over next instruction */
warm:
orrll, r3, r3 /* startType to rll */
start:
/* Zero-out registers */
addis ro,r0,0

© 2009 Wind River Systems, Inc.
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Step 2. Execute romStart()

« M rominit() B IS RIFESH L E L romStart()
— fERZHcpud, # 21t T fEas R AZ H
o PATDLERREHRE, B, ANFEYILELGEEO)
— WRTFE, ¥ IAHNKHROM imageZ| 79
— BEZ N AR (S 30)
- MR FE, PITHE
— B shR A ZIEL usrinit()
- RIEEH CIESHRE, AL ETE . /target/config/all/bootinit.c
— PATAL BEAEROMA, NZAf F A X Mtk 55— R B0 A Bk 2 W7
— — A TEE AT RS, ThEe i) AT DUl i ie B 22 R g vk
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Code Relocation

BRI B romStart()
— ROM-based - Text and data
— ROM-resident — Data only

A% B N AR B Rk
— Uncompressed vxWorks boot - RAM_HIGH _ADRS

— Compressed vxWorks boot - RAM_HIGH_ADRS
— Uncompressed vxWorks - RAM_LOW_ADRS

— Compressed vxWorks - RAM_LOW_ADRS

— ROM-resident vxWorks boot - RAM_HIGH_ADRS
— ROM-resident vxWorks - RAM_LOW_ADRS

AL B N A 7 B AR T LUK B B 1] (an el e 4k ?)
St FIEEZEfbootrom, R EE — kil
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Compressed Image Relocations

o JE4iH) ROM images B8 T B4 587 AR B 48 5 7
« romlnit.s A bootlnit.c ZERE4EER5. HRWIEAE K48 5853

o EZERIbootromFEFZE R IRIEZ
— B—IRFE romStart() FRAREZEE 5 A ROM #i 2] RAM, AR+,
romStartd & FrER) TEXT 4B 2N E, 35 T BB RHIT
T
— BRI R EEET S N ROM EEIINE, BIELHKH, X—IK
W AHAE romStart() FHAT, RATEBITAIE P ALK B AN FE A
EROM
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Clearing Memory for Cold Boots

o RBIBHT, FENNFEO

o 5%‘%;%;&:3@#, NAFE O B LA/ AT )4 (B8 BOR VI Za I N A2 U5
[

e 1E romStart() 52N ROM 2] RAM HI##% LU G, XHCHS B A #idiE Bt 2 A1
HINAFE O

o NHE 0 JTEILD LB KN A]

o THINFERAE 0 H:
— BB T USER_RESERVED _MEM (config.h)
— RN F RESERVED (configAll.h)
— BB NTE STACK_SAVE  (configAll.h)
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romStart( ) Stack

« romStart() KIHERRIEE FEromInit() FERILE A STACK_ADRS

e romStart() A=IRIE - BRI — B H BN B 3158, kernellnit() 1B
H B A 1k

o VxWorks WZ# kernellnit() G, BB 31— tRootTask {£55K 58
R R R E WIS TAE, INMESH B CREStE, B B3N
HiHEESBEHAE 8 Btk
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ROM-resident Data Segment

« XfTROMEBEHKbootrom, RAEKIEERTEWE, %I UG N %
BRI HE B (data) HIER T

static int testval = 13; /* data segment var */

iIT (testval = 13)
somethingWrongWithData();

o WMRRAMIEIEE, BEHFIEEAN, FEMELIEEME FRAMKTER
HEE

o X TROMIEE Kibootrom, romStart() ¥ NEIE R BINEIEEME, N
A B AR HEROM A SCAS B i) 45 SR bk i — /Mm% 115 H SR Y

- RERSE

Slide 22 © 2009 Wind River Systems, Inc. WIND RIVER



Q

>—®

Modifying romStart( )

FZEBSPH & FEF AT LAZE bootlnit.c H 3 hifit{E B
AEAEDL . target/config/all/bootinit.c
— XA N — 2 HAAFIBSPHX T, AR B HLE| A
7 makefile JFTErule includeZ jg, M TFTHEKEX. E¥BHK
bootInit.c BRI, ILEHNERIEIAINFBSPH
— BOOTINIT = bootlnit.c
% BOOTINITAE rules.bsp 1 2, H T-gmiERIN R &K bootlnit.c 3XF
JR A HIBOOTINITE X AE ../target/h/make/defs.$(WIND_HOST TYPE)
— BOOTINIT = $(CONFIG_ALL)\bootlnit.c (El../target/config/all/bootinit.c)
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romStart( ) Configuration Macros

o BoE Z¥EH] romStart() BIATA
o XUeE X FE config.h, Makefile, configAll.h, #1 bootlInit.c H
o XLEZHT

— BSP (E{CPUZEM)) B3

— Image K%Y
— fmiEd FE rules.bsp [ryHil-
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romStart( ) Configuration Macros

o EXAF config.h L E %
— LOCAL_MEM_LOCAL_ADRS — W £ 5 bk
— LOCAL_MEM_SIZE — RAER/D

— USER_RESERVED_MEM — A FIRBE R F W2 IREBINFL T AT
T, 3 B 83 AEE0
— RAM_HIGH_ADRS - 3£ ROM B 1 bootrom ## 2| 4 47 1 Hu bk

— RAM_LOW_ADRS - 3E ROM X8 ) bootrom hn# vxWorks W FH )
RS-k

— ROM_TEXT_ADRS — bootrom A Ak
— ROM_SIZE — ROM HK/)
— ROM_BASE_ADRS — ROM )2 #h ik
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romStart( ) Configuration Macros

o 5E XAE Makefile H1 ()%
— RAM_HIGH_ADRS — {H# %15 config.h —3
— RAM_LOW_ADRS —H #4415 config.h —Z
— ROM_TEXT_ADRS - {45 config.h —2k
— ROM_SIZE - Must agree with config.h

o EMXAE configAll.h H ¥ %

— RESERVED — f#B W . RAMJEERIRE WAF(— B T &, HlinPPCH)
0x4400), ¥ 3 I A=TEO

— STACK_SAVE - romStart() B2 [E) K/, ERCPUZEMIFER, BB IIASTEO

— STACK_ADRS — t&fyZEsE, % 2 MBI NERE —NimagefHbbE (%10
romlnit) , [ FAKSTACK _SAVE KD

Slide 26 © 2009 Wind River Systems, Inc. WIND RIVER



A/\O uml.org.cn

90009, xunan
P,

romStart( ) Configuration Macros

o E XA bootlnit.c *F )%
- %SER_RESERVED_MEM — WRFE config.h FEAE X, ¥ E X
A0
— SYS_MEM_BOTTOM - XT®¥ B3T3, REMNXEFF 60 WAEF0

« LOCAL_MEM_LOCAL_ADRS + RESERVED

— SYS_MEM_TOP - ¥R, REE NS R Ieab A 1k,

e LOCAL_MEM_LOCAL_ADRS + LOCAL_MEM_SIZE -USR_RESERVED_MEM

— UNCMP_RTN — i s BB 4 5 (Hbhl)

 Inflate()

— ROM_OFFSET — H T EHrit H R X bk 2%, romStart 1 FRBkE%
BN BREL usrinit BLAL, HAD R E0E A hE AR B XA A
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romStart( ) Configuration Macros

— RAM_DST_ADRS - E4iK] image &Kkt siaE 2
RAM_HIGH_ADRS, WERE rules.bsp FEHFE X

— RESIDENT_DATA — CPUZEAHIE. MIPSHIPowerPCH & X 4
RAM_DST_ADRS. HAtsZey & b FideE B rA G #ohlk

— ROM_COPY_SIZE — FE#MB KRS i KD

— ROM_BASE_ADRS — & X#F config.h #. 5 romInit & X T %
BOOTCODE_IN_RAM, NIEAAHFHELH T boot code, 3+ HAFARFEY]
a4k, IS E 2 X ROM_BASE_ADRS

— binArrayStart — —3F R R G hE, [UEZEFIbootRom 4 B #5 ¥ — 3k
— binArrayEnd —— 34D i 25 R bt
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romStart.c Example Code

Y

AN

void romStart

(
FAST 1nt startType /* start type */

)

volatile FUNCPTR absEntry = (volatile
FUNCPTR)RAM_DST_ADRS;

/* 1T cold booting, clear memory to avoid parity errors
*/
#i1fdef ROMSTART BOOT_CLEAR
iIT (startType & BOOT_CLEAR)
bootClear();
#endi T
/* copy the main image into RAM */
copyLongs ((UINT *)ROM_DATA(binArrayStart),
(UINT *)UNCACHED(RAM_DST_ADRS),

(&binArrayEnd - binArrayStart) / sizeof (long));

/* and jump to it */
absEntry (startType);

b
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