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T AR ) B

B A In gk

PRI RA ) PP BTN S AL B

PEAC I R SCHF

A NAHE B

RGN BRI T A

W £ S 7 T8

BSD 4.4 TCP/IP

IP, IGMP, CIDR, TCP, UDP, ARP

RIP v.1/v.2

tntiBerkeley 42, zbufs (zero—copy socket)
SLIP, CSLIP, PPP

BOOTP, DNS, DHCP, TFTP

NFS, ONC, RPC

FTP, rlogin, rsh, telnet

SNTP

HAMIB i iWindNet SNMP v. 1/v. 2¢ (RJk)
WindNet OSPF v.2 (A[ik)

WindNet STREAMS SVR4 (FJi%)

PUR RIEIT/0 FIAM SRS

POSIX SP1/0 FIH

SCST S7¥F
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@ SEANMS-DOC U FR %
® Raw disk YRS
® TrueFFS WAELIFRS:
@® IS0 9660 CD-ROM i %%
@ POMCIA C¥F
4. HFsWIFRAFFE
@ SELFRZRANST C FHCHH S Ak FRRIRR AR <7 15
@ fZPOSIX 1003.1, . 1b SEZH
® [ Frblshell EAZHRC fRBEAS
® FF5 YA S G
® KM PERE IR LY RE

® J RN, 1%, REGEETHR

O ISR

@ L1800 ML HIBIFEE

® FiHMEEN T, T LUROM. A Hi i A5 B o /4 2% J 5

® = BT LUE AT I N

@ it LK. BTk, ICE BRROM 1172028 RS ik

FAPIEAERE T RIE T A v xWorks 4R RTT & SR BE Tornado (P4 H FIVxWork s SE I #4F R 4 WA 1
TAEJRH.
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3 Tornado Fj/:

3.1 Tornado £/ FF &I EH#LHA

WRS (RGN 24 7] R VxWorks /2 H /i 55 56 3E IR S #4E R 48, Tornadostt & I — AW IF K IFEE . VxWorks®
T RHCHE S & T 5 H98% AL ) common base code. IXFE[]—PNALHZS A VxWorks, 588 REAECIES
LAt EREAT, RS ARG SO s SO R BAGA o VxWorks IS a] {4 fie ) AH 24 47, e4e it 1780
ZRTIERIThRE, TR E FRECEA R B RS, He/MHBE 16K ROMAIZNF1KFRAM, 28 ] LAY 2
P N NN 225K o TornadofB il T 4nfi e dnifds ilay T— R0 S BEAR AT & L AEE, 4tk
ANRRGTFRN DR T —ASASZ HFRHL B U5 BRI 2 T R AR A5

Tornado FERIT R ARG F AN JE AR RLIAIB 40«

® vxworksiafT7E HAsHL LR mERE . nIE BT (1) SE A R 4

® Torado P RINEEIDE; 184770 EHL b, AFE—A5a A8 Tk T RFSEHFREE, v H ARl

R R AT BN R AN I

® EEE AU HASHLR 2 Ml 5 720 e DR, #3H2k. TCERROM

i AR5
Tornado IDEF 3= 24 1%

® AL NUEAD S i 2
THEHTH,
SRR c FIC+ + 2 PE 78 Flmake T H. .
WL (browser) , H TWCAE T MALRIBEIE, WAL H AR RS
Crosswind EJEAL 138 58 Y 11X 45
WindSh, CifiFdn4hic, HTHEIHFRHL.
VxSim, EvxWorks H AL 8%
Winview, HERCPIERAFIZH 731X
AIHCE )AL, w] LA H Tornado GuIfARILAE .

Tornado®E 858 i] AR IR B4R 4k, T ANS2 HFRHLBE IR I A X8 T i =235 T AL 3)
B HANL ARSI 5K EATHE TN Lo Tornado BN L HE HARRGA H R AWK =9 7~. EHLL
H EvxWorks R4 1] (13815 (1 H AR RSS2 50 H AR QR 7] 56 B

H Q5T

TARGET

VaWarksxWarks /WisP
Sealable Aun Time

PoweerPC

HEK
P32

Real-Tima Embadded
Application

ColdFire
SPARE

19ED

e [ RTSL [ amp | umimal

A8l

J.:‘i
g L]

Wiesafd o File |
Herwmoaking iysiem |

POSIX Library

| Third Party and
| | Customor Toeols

K 3—1 & XIF IR

12



i Tornado, nJLAK KA AT R M. Tornadosz REsh&SEE S NEk, VI EE W ALK
HAMESIN S H b R G B o EXREh B IBERA AT e Tornado RGEIIIZ L IIRE, WLV IF AR E A %
HH TR A HILER N BV 5 WAZEEGE R, KRR N IRE R P Hbr RS B X, IXF,
G o8t — DA — ) S I e Ko e T L, AT RORABREE vl DU, L BN TR e et AN
T BRI, FTLL, InE H AR ENEAT o W vxworks H AR 28 4t H LA 2 10RT 587 0 ok 7T BE

3.2 Tornado # /LT H

Tornado®fF T HAL 0 T H 2 &AM Tornado At T HAH AW IT &K TR, TR UM

A EIALHIAZ XA 3% (Debugger) CrossWind/WDB

AN FEFPARL R RS, IR FA REL L, CFRR SIS AN gL B, =2
FrZ HASHLIRII PR XA mr Ve RE I A28 oA o 3 i 2B 7 2 (M BB AR o NI S8R A FE T R
A DL M 5 ik RS s AT LAZE VA 1 DR F P AL P Vs U AR & 2747 A R i AR S ()
s TUCAAN I 0 2 BOE ARE S 8 BN RN 23 28 (10 7 2 S 5 B IR R 35 7R 1
GNU / GDBif ik 514, XA iflas o1 R 247720, dr 2 oe el AT R R Ui by sl sk g 1, DRI
FARSRM RGN . JF R AT LATE HbRig AT R4 = AEFPRRATESS, Hnl DR A8 A D &8s AT AT 55 sk
TE—HE, XEATS5nT LR s BN AR v DUk BAE S IR 5 .

A THEEE T H (Project Facility/Configuration)

XA DR T B, #8247 LU VxWorks BRF R 48 A AT B3 B . AshK
PE AT RS R Ak B wizard KORGER TR & .. TR TR T VxWorks N HFE P41
A1, ERESN TR, [FR, 8 TR HMVWorks Bl 'E MFZ 5 HSZE Ashik, IXFhE ) AL T
S PIAELE I R T IR ANA RN EOR: AT L& AT TR A, AR EH /N R AR i 53 == A
HH o AL T HEHERAT IR B R SRR, #ln: ClearCase. SCCS. RCS. PVCS. MS Visual
SourceSafe & LA SCVF/INALH R8N i 3 ] LLPAT AR A HAHE

& Makefile HZNARLHEY

O IR AR YRS

<& BB 73 b

O A EIHE

& BHBNEBY

A HERTEL (Integrated Simulator)

IXFPEE R 28 VxSim S FFCrossWind, WindView, Browser, #Effh5ELsE HAML—BUKHRAT Hig
AT

VxSim PiEAENZ O THAS SN, PRV RS 0 IERABSP. ERGRE . H
PRAUREA: (B0 R, I TornadoTT MG TR 4G T & T A%

EARZO TRAEES NP VxSin #UEBBIMCA, Wl dl, EIFASRRMEE I E: WA
HBIIRERIVxSim, AJ LU BT K A K 25 A1 MAWindPower Wik T H AT +E

A W T H (WindView for the Integrated Simulator)

WindView & —MEJEALKIZIAS WA 08 T H, 802 ) FF A& St H FRpUE{F b SEBRzAT i) 8 2
JPHIVEFZ PRGNS DL . IXFR RGE L2 Wb T H T LS VxSin —i i .

KA R G R A T R G2 0 T8 R GE AT 5 LRI AT (R I TR AR PR T S B R B, XA Th i
AIWindView $o4t TIZITHEENA B2 EVxWorks N R ITEG AT A, BIRAE R TIES . F
Wr ARG GAH EAE IR AR b n] LG EH T WA B ARl fF RE47 A WindView,

A C/C++4ii%3F15 (C/C++ Compilation Environment)

Tornadoll LA X 4RiFeE. iostreams ZEFEF L1 T Hok S HC EESHCHIES,

XGRS HAT T VP 2L, SRVFIT R E BeE ™ A v R fi viti 1 AR H

13



<& Diab C/C++ Compiler: ME—3kfGMotorola H4x K AR A FDS .

& GNU C/C++ Compiler: N JHi) 2 IMI&wiEas.

iostreams R SZRFCHAS AL AR 22419 1/0, W] Uy B F 3 e PR, X ECH
N FHAR P IF R AR

Tornadoll FREEGICHATII S+, A AP, FrAERHLE (STL: Standard Template
Library) . &47288 {15 (RTTI: Run-Time Type Identification). SZFFERHAH IS FIHT R &% I N2 48
CHIHEY, XELIE T TR PRI RS G/ —ilt.

A EHLHPRHLERC E 2% (Launcher)

Tornadoll [ FHLHARHUERLAC E #3Launcher RVFITF A EH BB E FINCE — @ M R IAEE, gt
RS A R 2 48 B D e

A HsHLRGORSN %25 (Browser)

TornadoIl ) HFRHLAR G Wi dsBrowser ETornadoll shell HI—AERALALNE, HARHLRGOIREN
Vi Browser % HIRMEHIR RGN IPIRAS RS, WAVFFRE BB BAR RGNS 5. F
SATL HERS. WA X ERTEs . BB, AR HEARSE. IXLE W ORARE T R IR PR T A A
(ERET T

A G AATHAT T H (WindSh)

TornadoIT iy AT HAT T AWindShigTornado T T AT I D RESR K IR dr AT fRE &, ] LA AR A
ITCiERFRIAA. WH HFRHL ERICRREL. Uil R SR EId A& & LHEHITTCLIE S .

WindshAMY ] AR JLF- B A e il 5 2k 2K, 1 Hoo] DUSEILET A D g o ‘& 32543 LU IR D) Re -
TR MR RO BRI R — M5 MIERATSS s BB W MIBRWT A 81T, P, 4k
PTG, BEWNAE. TfEa. R BOATE. S R, SEMESIIR. WAL, CPUR
HZ; BEREING RS F5E. WEIY. WS, K B EARNEESE.

A ZiES N2 (WindNavigator)

Tornadol T[22 1 5 W Wi 4% (WindNavigator) $&ALIEFE FACAS X Y, EIEAL B R0 G R, P
BEATARIS SE AT, IXFE R RS AT T PP C/CHH A R I ) o

A FEJEAGRZORCE T A (WindConfig)

TornadoIT [¥)EITEAAZ LB E T A (WindConfig) 18 H ¥ In) 3 77 XA ek 1) A B IC B VxWorks A% A
HAMNZH

A M=% 2% (Incremental Loader)

TornadolT R34 EINZ A (Incremental Loader) W] LAZHAS I B IFAE HARHL S W AZSEBLEh &
HEAEIEAT, AN EHT NN BRI, IR R

3.3 {#HMH Tornado A& # N R TFRIZ

1. FFX&BSP
1) ¥k tornadoZ3E7EE: \Tornadoppc\ &, 4 EBSPIE 344 HAFHAE
E:\Tornadoppc\target\config\wt860F HXF, #EF~mIFZERELKbootrom. hex

14



Z Tornado i
File Edit Wiew Project Build Debug Toaols  Window  Help

D|S|E| 4|32 &| 28|

I_ Build Boot ROM

21}

'/ Select a BSF: Select an Image to build:
~ |adsBB0

i |hwaSB0bsp20
== |hwaBb0b=p2Z bootrom_uncmp

E hwabs bootrom_uncmp. hex

1= baotrom_res

baotrom_res. hex

Hote: These builds are inwoked within the
installed EBSF' = directory, and therefore do not
include configuration changes made wia any

Praiant
0k | Caneel | Help |

KI3—2 Zwikids A ibootrom. hex
2) L g A A4 A oo trom. hexbesk 2| HFRH L) flashrr.

F 07 ELAS IOBDMAT B3k 5 HARBRAHIE, K p A% JF 1 SPCHUAHIE, JEZhPCHL L ¥)flash Programmer
WAF, EPCPURITlashif 5, SR )5 fiidiReset Target, tH I &l(Target Reset ASSertted) it I ZEH 1EHf . A5
ridiprogram ¥z AL H B AN 3 BT/~ A, 7 05 i Browserd 2 £ 1 B MR A= Bl bootrom.hex SCAE, 4R i Fi ki ol
Programi% il ¢ sk bootrom.hex 1

0CDemon Flash Memory Programmer -0l x|

File Configuration Help

Frogiam | CPU | Flash |
C:MProgram FileshMacraigor SwatemshFlazh Programmer\cs4510.ncd—'m I =

L
e
Target R Starts at : Ig,.;ngpmgng Starts at : -
widh: B %, |-

211 Blank Check | A Erase | A Program I HE Verity |

> Checksum Frotectian EX Fil EE Lpload Flash
Lm

ﬁ Target Memnr_l,ll % Reset Targst |

K3—3 Wil flash program® 4

15



L DXOmmon o Homuey et - L |
C T
g | U alal

P peipganben: [ e || ]
Lo bmage Stasty ) [BOCOIOC00  Erwose: [Co0000000
Stk P o8 Flach b [T
— F Exsse Target Flash Sacinds) Deloe Pregraseng

Targui |

il i
_ze ' - o

Frige | [ |

K3—4 Beskbootrom. hex X4
2. Bbootable T FE, “Eflivxworks, Ho &L tpARSs oyt N 82 HbsHL A .

D fiiiWindows {E45AE B “TFUR” $ll, EH “FEF” UMk, SRJGIER “Tornado2” FEFA,
s Tornado Wi, RBPA]JjE8)Tornadoiz . WA IESE —X A8l Tornado, Tornado =% 1 H HIL ) S fise
BRUKE I — MO0 TR HE, B s

| tomado R =}

Fio E£dt View Projpct Puld Debup Tooks Window Hep

D|ﬁ[l§l| |lilla|ﬂ| @]ﬂ’ﬂ] I

Create Project in New,/Existing Workspace
Recert New | Existing |
What would you like to do?

“Crnt- s bootable ViWorks image (custom con ..
‘?'I:rutt downloadable application medules for...

[¥ Shew this window on startup

Wind River Systems ) Ty | ] iy

3 — 561 4 TR G HE
2) EFE “ “Create a bootable VxWorks image (custom con+-” diOK 4kZ:. BFEHe¥ I T AIXt
THHE :

16



Create a bootable ¥YkWorks image {cus 21x|
—Project

Hame:

[boot

Location:

IC:‘\Tornadohtarget'projiboot _]

—FProject description [(optional)
|<Enter description here’ ﬂ

—forkspace
 Add to current fWorkspace

{ Add to a New or Existing Works

IC:\Tornadohtarzetiproj\Workspacel. wsp s |

Help | Cancel | CBack |  Hext> | Finish |

BI3—6 T2 Mx 15
TEAZRERE S, PR P A TR A7, TR T, TRHRER, DG TRENE
TAER M TF RS, EaE T TAETMPA G R ALK REIT, TR T &boot; TR
f2/2C: \Tornado\target\proj\boot; TFEMIHIAME BARMAN: TAEZ M IEE1E & A FRIEc: \Tornado\
target\proj\Workspace. wspo
3) miiliNext, kel N—D#AE. 78 FoRINURHE, ZL4 A SEI0 AR IBSP Bk T CAFAE M TR
BB TR tefhwabsp, ARSI

Specify the Board Support Fackage (BSP) which will
provide board-specific code needed by VaWorks.
Alternatively, wou may base your Project om an
existing Bootable Project.

Source Files will appear in your new Project.
Only those which are dynamically generated will be
duplicated in the new Project’'s directory.

Would wou like to base your project om

(" An existing project Islmp-:_sm 5 ﬂ
Il: \Tornadohtarget'\projisimpe_viahsimpe wx ‘_I

O BSF |hwa'bsp :l
IC:\annadn\l-rget'\eonfig'\hwuh:p

Help | Cancel | < Back | Hext > I Finich |

K|3—7 BSP EHEXHLGHE
4) fiiiNext; 58 F—25, Toando HY5|'SHEF H PG HOXT TEHE SR G PL_E Fda A5 BT #fA

17



(AR

Create a bootable ¥YxWorks image (custom configured): step 3

2%

The Project Creation Wizard will now create your
Bootable Froject.

Horkspace IC:A\Tornade\target\proj\Norkspacel, wsp
Project [E- Tornado\targetiproj bootiboot. wpj
Basis ESP IC:\Tornado\target'configihwabsp

Help | Cancel l < Back I Hext > I

43 —8 AR HER UL e
5) Miilifinish, ST, EIPHHILTAERINE

£ Tornado - [Workspace: Workspacel] _ ‘.J_m‘:_-l:]
| File Edit View Project Build Debug Tools Window Help & x|

Djc|u| &|w|@| 22w =l 8]si|» ==
o x| o] B Blale|e BlesE|

Build Spec|default |

= [ Workspacel
=8 Moo Fics
(=] linkSyms.c
-~ [Z] piiContigc
(=] romirit.s
2] romStarte
(z] syshlib.s
(2] sysbibe
(2] ussAppinit c
@ [ External Dependencies
i+ (£ Obiect Modulss [default]

Files | Veworks | Buids |
Saving workspace 'C:/TornadoftargetfprojfWorkspacet.wsp' dor| [ [ [ 1 1

FI3—9 TREGIHSE A (157
6) s M5 N7 Builds ElbR, HIL N IS :

18



£ Tornado - [ wWorkspace: Workspacel | =10 =i

T| Ele Edit Miew Project Build Debug Tools  Window Helo =181 x|
aEEEIEEETIEN = o)==l

E I E R E = EE]

Fnild Specld.afault j
m’w’nrk:pacﬂ

ER-~Aboot B uilds|

Fles | MiWoks  Builds

Wind River Sysbams e e e

K3—10 sidiBuilds&4s )5 A0
7 A “boot Builds” ®ily “+7 5, HBLUN N @ -

Z Tomado - [Workspace: Workspacel] Bt -1a] =l
=] File Edit ‘iew Project Build Debug Tools ‘Window  Help = ﬁ'lﬂ

D2 &[22 =] 2% =l 8lsi«=|E|=la
=] 2| v B Bipwle BlEEEE|

Build Spec|defanlt =]

=-H Workspacel
Eﬁ boot Builds
i default

Files | Wewiolks  Builds
Wiinrd Rivar Sustems T e [ [
KE3—11 & defaultfE '
8) Xifidefault KElhx, HiILw ERLINNT G HE o

19




Properties: build specification "default”

C/C++ compiler | Link Order I aszembler I linker
General | Rules I Macros

ToolChain: lrrmsum

BSE: IC: {Tornadof target/ config/hwabsp

Apply

it

KI3—12 Zuixds M BSPJEPEXT THHE
9) fith “Rules” Kbr, fFrule M NigRFIERvxWorks 1E R EAESCAF, EE S an KA

7N

Properties: build specification "default®

C/C++compiler | LikOrder | assembler | finker
General Rules I Macios

Rule |u:'|'|'orks :I

Fule Description:

EaM based VxWorks image, linked to RAM_LOW ADRS. It
15 loaded into RAM via some external program such az
a bootROM. This is the default development image.

Hew/Edit. .. | Delete I

hpply

dilds

13 — 13k H ARG AL I PEARE

10) {FTornado W ITAER Orh, MibAgd, s B0, %8 “build ‘vxWorks’

PEERE MvxWorks BRI . i85 1O ST T -

20



=Tk
[ Fle Edt View Project Buld Debug Tools Window Help =181

D&l 5|2 &/ 2% | 3 olsi|~Elml]
EENEETCEEEEEE]

—fno—-for—-scope -IC:“Tornado“targset“proj~boct -IC :\TDrnadD\target'ﬂ

ldo~target~h -IC:~Tornado“target config~conpsssrc -IC “Tornad

60 -DFRJ_BUILD -g -c C;“Tornado“target:config\comps\srci\version.c

lccppe —-BC :“Tornado“host x86—wind2ulib“gec-lib~ -nostdlib -» -Wl. -
=Wl,@C: ~Tornado“target proj~bootprjlbjs. lst wversion.a C:~T

60gnuvx.a —o partiallnage.o

mmppc partialImage.o @C:“\Tornado“targetproj“boot:prijObijs l=st | w

“hutilsnmunch tcl —asm ppc > ctdt.c

iccppe —c —fdollars—in-identifiers —g —mcpu=860 —an=i -nostdinc -IU

ANT -—fvolatile —fno-builtin —-frno-for-scope -IC:“Tornadostarget p

get conf ighhwabsp -IC: “Tornado“targeth =IC:“\Tornado™tar
lontargetssrchdry =DCPU=FPCRE0 -DPRJ_EUILD -g ctdt.c —-o cti
copy partiallmage o tnp.o

[T 1 -andig.

IC - “Tornado“host xfb6-wini2 bin~mnakeSynTbl FPC tmp.o » synThl .c
lccppc —c —fdollars—-in-identifiers —g —-mcpu=860 —-ansi -nostdinc -Di
IANT -fvolatile —fno-builtin —fno—for-scope -IC:“Tornado“target'm
lget conf ighhwabsp ~IC; “Tornado“targeth =-IC:\Tornado“tar
o\targetssrchdrv -DCPU=PPCA60 -DPRJ_BUILD -g synThl .c —o
ccppe —g —mcpu=860 -—ansi —nostdinc -DRV_MULTI_THREAD -D_REENTRANT
—fno-for-scope -IC:“Tornado“target proj“boot -IC:“Tornado“target’
do“target>h —IC “Tornado~targetsconf ighconpstsrc —IC: “Tornad:
60 -DFRJ_BUILD —g —-c C:“Tornado“target config comps*srchdataSegPas
ldppc -X -N —= _=y=slnit -Ttext 00010000 ™~

dataSegPad.o partiallmage.o ctdt. o synTbl.o -o vxlorks

IC: “Tornado“host xB86-win3i2\binsvxsize PPC —-v 00200000 00010000
veWorks: 724036(t) + 168808(d) + 32924(b) = 925768 (9494456 unus-_]
IDone

e s
O O - R
KI3—14 il 2 R s B

i E B vxWorks BRESCAEAEC : \Tornado\Target \proj\boot\default H3xE Fo
11 Keps EHUF B ARHUERS K, B UM BARPL B D2 A X &, dqE EHLAE FRLE) M 2t
R
12) )3 Bl g 2 v

miiWindows RS54 B “TFUR” 8l JEF “FEp” XEJe, RIGIEF: “Tornado2” FEIF4, My
HrpvxWorks Coml 1, RIW[JE B, JH 2GS T

& vaworks 1 - RBERSERE =10l =]
IHHE REBE FEY HC R0 L
0| =8| ol

B
KNS ;Ij
[iEdEat 00017 | EFMEN  [aso0 e [ScROLL [caps [mom [ [FTE y

K3—15 JH Sl & ity
13) HEARBUINHL, X8 H IS B R
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& vrworks] - FEESRE =10| x|
IHHE) SEE FEY FO EEROD HBEH)
D|=@| 5138 0ls| &
I Vaorks System Boot :l
Copyright 1984-1998 Wind River Systems, Inc.
CPU: Motorola ADS - PowerPC 860
Version: 5.4
BSP version: 1.2/4
Creation date: May 28 2003, 15:23:28
Press any key to stop aute-boot...
3
[Wforks Boot]: _
v
| | »
[EfEet 0:00:47 | EEHEN] (9500 B-N-1 [Scrow  [caps  [num [F [FTER b

K3 —16 Ja s HbrEER L Zm$] BN RS 5
14) ¥ F=E4E, #AViWorks Bl EME, 7 [VxWorks Boot] :
PRTFIA, WA M2, WEERGEFERINEE,

& vrworks] - LSRR o =101 x|
THE S|EE FEW O S0 #EBh
D|=2| 5|3] 05| =

=

Press any key to stop auto-boot...

3

[VwWoxrks Boot]: p

boot device : opm

unit numbhex : 0

processor number : 0

host name : host

file name : o:fvx_temp/hwa wiworks

inet on ethernet (e) : 192.9_200.195

host inet ({(h) : 192.5.200.154

user (u) : atm

ftp password (pw) : atm

flags (f) : 0=

target name (tn) : atm

["iorks Boot]: _

w

1| | »
EEM 00125 [BEMEW  9s00e-N-1  [SCROLL [Cars [wom [F [FTED y

KI3—17 HAFrHEA 5 S B A5 B
15) HfvxWorks WG SR MAE BHLE FEE HAsPL L, ZAE [VxWorks Boot]: ¥E/RFFEmiAc s, B
LS 2, BRSO E i B TR
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& viworks] - JEEHSE RS 10| x|
THHE) |EE EFEN FUO SED BB

D|=| 53| 05| =

[Vaifoxks Boot]: c

'.!" = clear field; '-' = go to previous field:; "D = guit
boot device : opml

processor number

host mame : host wt

file name 1 o:fvx temp/hwa vxworks vxiWorks

inet on ethernet (e) : 192.9.200.195 192.168.0.52
inet on backplane {b):
host inet (h) : 192.9,200.154 192.168.0.55
gateway inet (g)

user f{(u) : atm wangtao

ftp password ipw) i(blank = use rsh): atm 8848
flags (f) : OxD

target name (tn) : atm

startup script (s}

othex (o)

[Vaioxrks Boot]:

-
4| | b

EEA0:04:3¢ |BE0EW] (9600 811 [ScROLL  [caps  [wum  [E [FTED Y

B3 —18 {2t H bt i (15 shlc B4 R

Hrp
host name: AFFRFEFFIIME EHLKIHL 4
file name: AL NEE|HFRHLIIRAM Hh G S
inet on Ethernet (e) : N HASHLESL LHUEEM AP Hhhl, S0k E RS
FHLIP HuhELE [Rl— N B o
Host inet (h) : AJFAFEFHIE FEHLAIIP Hilik
User (uw) : T3/ M
ftp password (pw) : HTERCEATH Ctp B4 SCPFRBCE - V) in) 2 b
16) JH3hftp server, W T WG AL HARHL
riiiWindows fES5A= LI “TFUR” #54H, &+ “FEp” X, RGIEFE “Tornado2” FRIP4, it
HHPIFTP Server I, BV JEZIFTP Ik45ds. Balfa st .
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E No log file open - WFTPD ] 1
Eile Edit Yew Logaging Messages Security Help

For Help. press F1 1 socket ~

K3—19 JBBIFTP Server
HHFTP Server ESecurity sgH., 7 FHrsgB B diuser/Rights Securitydialog #H T KIS 15

i
User / Rights Security Dialog x|
User Name: [ |

User

Mew User... I Delete I Change Pass.. I

Home Directary: I I Bestricted to home
Help I Rights >» I

K13—20 % User/Rights Security Dialog
HhiNew User--4Z4l, A" #wangtao CZUNTEEZL Kin i B 584 — 20

Newuser . {
EIKI

Cancel

User Name: |WH’IQIED

Help

K3—21 AN 4
H0K 250, B SRR A HAE, S NBE Y (AR 2 2 HL A B e A — 80
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x4

MNew Password: |’"“m Ok
C I
Verify Password: |”"'1 i
Help
3—22
70K, frEHome Directory HwAMENHAvxWorks WG SCAFAESE EHL EAFTBR BE AT
User / Rights Security Dialog X|
User Name: Iwaffgtﬂﬂ =l
User
Mew User. .. l Delete I Change Pass... I

Home Directory: I\pmi\bmt\dslault [~ Resticted to hame

Help I Rights >> |

K3—23 H A
17) P8 &, 76 [VxWorks Boot] :
RPN T RN QAT S PAT N EERE . IINE & m SR 1 B R BT 7R

¢ vrworks] - JEEHSERG ;lg’ll

TP &ieE EFY B0 EED #ERhb)

D|@| 5|3| wE| =

[Vu¥oxks Boot]: @ ;l
bhoot device : cpm

unit numbexr : 0

processor number 0

host name : wt

file name : v¥Works
inet on ethernet (e} : 192.168.0.52
host inet (h) 1 192.168.0.55
user (u) : wangtao

ftp password (pw) : 8848

flags (£) : D=0

target name (tm) : atm

Attached TCPfIP interface to cpmD.
Attaching network interface lo0... done.
Loading... 925784

Starting at 0x10000...

Attached TCP{IP interface to cpm unit 0
Attaching intexrface Llo0...done

4| |
iE#A0 0:11:05 | SabtEE 9600 8-N-1 [ScROLL [caPs  [wom [M [FTED

glllil_

K] 3—24 AT T HE
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3. fl)Zdownloadable T.#%, ¥NINIHZmieN HAER .
1) HihiFile FHEH, EFHNew Project -4, #fH W1 F X IEHE, EFECreat downloadbale applicaton
modules for ---

Create Project in New/Extisting Workspace - 21 x|

Recent New I Existing |

fhat would wou like to do7 | 0K I

.ﬁl}regte a bootable VxWorks image (custom com. ..
_;':r-e-'ﬁ.-': downloadable application modules for

[¥ Show this window on startup

3—25 fil#Downloadable T £
2) FATHOK, T EIOREHE, LR EAE Th o N LR IR 44 5 DS R BT A R B A R A 25 ]
Create downloadable application modules for ¥xWorks: step't ﬂﬁl
~Project

Hame:

I down

Location:

IC:\Tornadohtarget\proj'dewn _l

—Project description (optional)
Enter description herer ﬂ

~Horkspace
€ Aad to current YWorkspace

(¢ Add to a New or Existing Works
IC: \Tornadoh target'\proj Workspace2. wsp _I

Finish |

3—26 W & Downloadable T.f2 1) & I
3) HibNext AT F-—DHAE, W~ mEE, EREFGmIFEHN T HEE. EPFppc860gnu.
21 x|

felp | Cenead |

Create downloadable application modules for ¥xWorks: step 2

Specify a toolchain for building this Froject.
This toolchain can be set explicitly, or can be
copied from an existing Downloadable Project.

Would you like to base your project on:

(" An existing project [sinpe_ve wp;

_:l
IE \Tornadoitarest) LT e S
Tornadoitargethprojhsimpe_wehsimpe_wx

(¥ A toolchain FPCECEO032mn =~

FFC405 znu
FECE01 gnu
PFCE03 znu
FFCH04 znu

FFCECE03 gnu
Help Cancel SIMHT ena =

i p— J
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K3 —27 SEFegmiEes

4) HihiNext, #HBIIAAH .
5) HiliFinish, ¢ LREMIGIEE .

£ Tornado - [Workspace: Workspacez] i ]
| Eile Edit View Project EBuild Debug Tools Window Help _Iﬁllﬂ

NEEEEEETIE = 85| ~=ml@]
o %] o] Bl Be(ee] Bl |

Build Spec[PPCAG0 g =l

=-{8 Workspace2
=%

-] Extemal Dependencies
G Object Modules [FPCEE0gnu]

Files I Wwlarks I Builds I
Saving workspace 'C:f Tarnado/target/projforkspaceZ wsp'. ..done I_ l_ l_ [eacoos ’_ l— y

KI3—28 T REANESE SIS St
6) FEIEBNE T EALE A B, B bR ScCEs, P A, IR IR S . R
SR ) R SRR R B TR

£ Tornado - [Workspace: Workspacez] o |EI|5|
™| File Edit Miew Project Build Debug Tools  Window  Help _|ﬁ||5|

D|=|E] & |E|e] &2 =] al|~|E|=2
= x| o] B Elolv|¢ BlEE=E =]

Build Sp:cIPPCEIE-ng =l

=B Workspace?
=%

-] External Dependencies
(- Object Modules [FPCE80gnu]

Dependencies. ..
Davnlcad ‘dovin, aut
rload o, out!
Rermayve 'dovn.wpi' ..
Save 'down.wpi' As ...
Rename 'down.wpj' ...
Checkouk dovm.wig..
Checkin down, wpj,..

Build 'down. out’

ReBuild all (down,out)
Stop Buld

Add Files. ..

Add Files Fram praject...

Files IV”WU'kSIE Propertiss...
wind River Systems s
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K3—29 TREM)L T3S
7) A File---wiy & i E RIS FIHHEHE . JERAE K S, HadiAdd 4.

2]
SHEE O [ 3B x| « &k E-

DrnundRobin.c |08 timing.c
C]1sR.C [C3Round-robinsched. c
[C)15R_Demo.c [CY5ematnew.c

[i MessageQueue.c ESemaphore.c

[0 MultiTaskSpawn.c Signal.c

[} PriorityInversion.c testDemo.c

) DownDemo,c

TS E: ]Downl]emo. a | Add I
JriER (1) ]50urce Files (k. c; % cpp;#*. cxx;#¥. s) E Wil |

KI3—3 0BT IR S
8) {EIMMAUESAESG, Tornado M TAEMIELM N Eins:

£ Tornado - [Workspace: Workspace2] N ajgjll
Tl Fle Edt View Project Buld Debug Tools MWindow Help =181x]|

Dje|E| &= 2] = o]si ==z
¥ x| 0| B Blelele] Bl@zEE|

Build Spec|PFCEB0 =

= B Workspace2
=% down Files

[ Estemal Dependencies
-] Object Modules [PPC860gnu]

Files |\-"h'\o\-"otka|B|.ids
Wind River Systems [ [ {1 [ i

B3 —31 AR S a1 A
9)  BUbsAT B ST HT I B DownDemo. ¢ ST FR SCE AL, i%E$ECompile  ‘DownDemo. ¢’ fix 4, FFUfidw
PEZHT I BE S A
10) B FHEGZH b, il E Target Server.
HiiTornado E3EP I Tools FhiskHikFETaget Server, FHHEFConfig -l & Target
Server FfiGiE.

28



Configure Target Servers I llﬂ

Target Server
wt Hew

Copy |

Rescription’Configu:atiun 1
Remove |
[~ Add description to men
Target Server Iwe.ngtao

~Target Server PropertilCore File and Symbols v |—

(" File Path From Target (If Ava:

(¥ Fils IC:\Tornado\terget'\‘proj\bootl\defaul _’
{* Global Symbo { ALl Symbol ¢ Ho Symbols
I~ Sgnchronize Target/Host Symbol Tahl

Object Module I
Target Wame/IF Addred192. 168.0.52

Command Line

tgtsvr. exe 192.168.0.52 -n wangtao -V -c _—]
C:"\Tornado‘targetiprojiboothdefaul t'wxlorks

[k | Lewmch | coanca | map |
Kl3—32 ¥ B Target Serve
HiiNew @y 20— Target Server, #iiATarget Server #, fETarget ServerProerti AT
by E %k PiCore File and Symbols , i File, #iAfEboorable T FEH Az ffFlvxWorks FITTE RIS A
XAF44 o fETarget Name/IP address AW HER AT AR (008 EALEIIP Mihik. HRJ5 #idiLaunch 3
#hi%Target Servers
11D R)5{ETonado [ LAEIREG Y, FEAERG) H AR SO s bR A Bt bR S0 H, & “Download
‘DownDemo. o” 7 SCAFRLAI K 1% H bR SCAF 302 H ARl L.

= Tornado - [Workspace: WorkspaceZ] & EI:I|§|
=] File Edi  View Project Build Debug Took  Window Heb -iﬂlﬂ

D] l] &[] ||| 3 o+ ~|= @2
I E R TEEEEEE]

Build SDEC|PPC8E-Dzrru ;I

E1-78 Woikspace2
-2 down Files
i 2] DowinDema.c
[ [ Ewtzrnal Dependancie:
[=-] Oiect Modules [FFRLEROGL)

e
@ downg  Dependencies...

Open ‘DowrDema.a', ..

Dowrload 'DownDemo. o'

Crelete Dovwnbemo.o'

Build ‘dowwn ot

Rebuld &l (down, o)
oo Buile

Add Files...

Add Files From peroject...

Prooarbes, .,

Filez I\r":dwuksl Euidz I

Wind River Syshems | | | | | '_n Floll e

KI3—33 Nk H AR SCARE H prpLH
12) #ETornado JFAMEH, B THA& B —>1 %4, HA3IWindSh, JG30)EMA T -
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=1ol x|
=181

ornado - [Shell wangtao@wangtao]
File Edit Wiew Project

Debug Tools Window Help

Builc

Dl@lnl é{:llﬁl @l?lk@” Iwangtao@wangtao 'l ﬂl-)ll-ﬂi‘lfrlmlila

E R EENEEEREEEE]

LA
SIS .
LELS A
LELLLE LSS
SELSE S
LSS s
Er s e
SIS .
SIS
LEEE
Erres
e
SIS

LA
P
S
S
S
S
Er
P
P
Erers
Erers
I edss
LI

P
A
s
LS
P
e
A

g

LA
P e
LSS e
g e
EET s
EET A
AL A
e AL
P e
LA
P
Erers
I edss
S

LA
P e
S e
EO
EO s
S e
S A
P e
Errs
P
SIS
LA
LS

LSS
LS
P
P
P
P
P
£
LS
SIS
P
I edss
Erers

Host

T © R N

Developnent

Based

Z

Er

Er
e
o
e

e

P

S
e
e
e

e

Ere

Eree
e
e
ke

e

Ere

Ere
e
e
e

e

S

S
e
e
e

e

Version 2.0

Copyright 1995-1%99 Wind River System=., Inc.
C++ Constructors-Destructors Strategy is AUTOMATIC

—

4] |

Wind River Systems

12
C I | Gmes] 2

3—34 JiZWindSh

13) £EWindSh 1 —> RGN, “iADownDemo. c HIRAEL, W AE B Zim - WP AT4 3 .

ornado - [Shell wangtao@wangtao]
[i] Fle Edit W¥iew Project Buld Debug Took Window Help

D|S|e| #|5|@] &|2(N2)| [ranoommanges

~| ol

=10l x|
=18

= B *d

= x| ¢| B El®|7¢ 2====]

T 0o R H §
Dewvelopmnent
Ho=t EBased

Yersion 2.0

I

Py Py Ry A Py
A P Py R Py
S FL L AL FEL FLEEE
Pt ey A Ry P
P RS R R
LT K K A LS
K K A FEE A
S Ry AEEES S S
A P Py R Py
S P S P S
A K Ers K A
L LT Ry A S
SIS S S S P SIS
AL P HEE B A
S S S S P
Pt A A E iy
P A A P s
o o o o A
A A A P £
e e o o e
Copyright 1995-1999 Wind River Sy=stem=. Inc.
C++ Con=s=tructors=-Destructors Strategy i= AUTOMATIC
—>» tDemoStart
walue = 0 = 0=x0
— >
EIE |
Wind River Systems | |

B

bn29,col4 2

3—35 FATYE S fftDemoStart E %
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“& vaworks1 - IEEHEIRG (=]
IE) FEEEl EJE( FIO  EED RERH
D=l 55| 0/

k=0 :I

Congumex: received a messgage!l (wal-=0.982287)

k=0

Consumer : received a messagel!l (wal=0.951055h)

k=0

Consumer: received a messagell (wal=0.0904825)

k=0

Consumer : received a messagell (wal=0.844325)

k=0

Consumer: received a messagell (wval=0.770510)

k=0

Consumer: receirved a messagell (val=0.684543)

k=0

Consumex: received a message!l (wal=0.587781)

k=0

Consumer : received a message!l (wal=0.481748)

k=0

Consumer : received a message!l (wal=0.368119)

k=0

Consumer: received a message!! (wal=0.248683)

k=0
< | 3|
EfER ;233 [Babtelll | 00BN [SCROLL  [CAPS [nUM B [FTEP 4

KI3—36 L2t ] BN 1) R EATE B
4. Fsdownloable TFEH [P SCAFES N Ebootable TREH, Az B 2417 i
1) #sdownloadable TFEH ) SCAE M A Fbootable TREH, FH& I usrApplnit () P, Ja3hH P REF
tDemoStart () o HUFTgm IR A BT I vxwork s 2 B2 (R B8 1 28081 H ARl T, WS iz
T8 R .

File Edit W“ew Project Buld Debug Tools Window Help
D] &|5(2] &7
| B2 R = e A TR ‘
@Iélccmlélgﬂ
EEREEEEEEEEEEER]

B Tornadoppc target’,projiboot’ =]
% usripplnit.c — stub application initializat iaﬂ

I Workspace: wt

Fuild Specldefault
<% Copyright 1984-1998 Wind Riwer Systems. Inc.

E‘@ wt

B - |~ %
E‘ﬁ boot Files modification history
2] DownDemo.c
[z] LedTestc 0lz, 02jun98. n= written
[z] linkSyms.c .
(=] priConfig.c o
[z] rominits DESCRIPTION
E| romStart. c Initialize user application code.
< T 3.~
Dependencies. ..
Open 'sysAlib.s'.. i
P o ] 3%
Gt syl 3 * uszrAipplnit — initialize the users application
Remoyve 'sysalib. s' 3.

Checkout sysalibs. .,

Checkin sysalib.s. . wold usrApplnit (woid)

Buid 'vewarke #ifdef USER_APPL_INIT

. TSER_AFPFL IHIT: <% for backwards
4 | ReBuild All {vxiworks) tendif
) Stap Bild tDemoStart():
Fil=z fdd Files... ~% add application specific code here =7
4dd Files From project, .. ¥ bl
K| 1
Properties. ..

KI3—37 FFrgm B & N R vxWork s G S04

2) BEgmiEiE R livxWorks romCompress. hex, Jpexk#|flashtp, BesgivERIS BT~
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Z Tornado - Workspace: wt
File Edit WYiew Project Buld Debug Tools Window  Help

O|(E] & [Ee| &2

e SEE T

SR E el

i Workspace: wt

= 2| ol B Bl#l#3 BEEEE] |

rnadoppc' target’,proj' bootusrip - |Elli|

Build Specldefault

Properties: build specification "default®

[ I usritolnit.c =tub soolicaticn in_tializatiaﬂ

E@ wi C/C++ compiler I Link Order | aszembler | lirk.er
Elﬁ boot Builds General Rules | Macros )4 |
A ] Open 'default’ va'ﬁ'orks_romCompress ;I Cemasil |
Delete 'default’
Set 'default’ as Active Build 8w Apply |
PR T e PN bazed imagze that starts in BEOM. This Help |
Qo ! t almost twice the code az other EOM
Build "vxxWorks_romCompress it has the =slowest boot time, since the
ReBuild All {vxWorks_romCompress) e uncompressed. The run—time speed is the
Skap Build %
Meww Build. .. .. Dlelete
| _ delete | .
Properties...
wold usrappInit (void)
{
#ifdef USEE_APFL INIT
TUSEE_AFFI INIT: <% for backwards
4| B fendif
- . tDemcStart ()
Files IVHWDrkS Builds | <% add application specific code here *-
} -
[« | Ml

3—38 YR R A fhvxworks romCompress. hex 34
PLEREA — AN e B T P N SURAE T R RE, (HSERR BRI AR R AT RE & tH IV 24515, Xt
Y BN SR R A8, BSPSC AR R B TR A7 B ts okt AT, 2 T N AR i 1k o] DAAE B

T tornaod MR FLAL T HKBEAT .
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4 L5 EH
4.1 EEZAEFN

Z AT 55 P BEZCR F] — i B R0 K 23 BLCPUZS 4 A AT 55 - Wind WAZSR IS TR Je it o Qi BEvEAE
HE R g, R E Pt TR RS ST R, B HARZ LN X R R TT
PREANMMESTREAF LN BT IS BARIRS R SR e T 54— HisfT F & Sl
FER AT AR HE N RS, R WAL LRV RAE M AT 1) BRSO3 25 s e T4

Wind WAZRIZMILSER 256 2% (07255) o ARSEZK 0 Mfmmtistdl, hsed 255 fi. M E55pifl
I, REMWIEL EH AT SR R, PR B T LESER, EN1RE1E RGUEAT I H
R taskPrioritySet O KINLASAE, (AARELEIEAT N H5AE RGPl

E
S]]
i t3
) 7
2 t2
j;’.\- ‘T‘-
i t1 t1
>
Mo (]
i 8 ok ST E,

Kl 4—1 Puegdt i
RO Ly TR AR A T 4 A RS LS AT 45— AR R B AT I ) Fr o BF ) PR B T H R 4
WM KernelTimeSlice Qi NS E kT ML, BAMELAA BTN MITHEER, (E5E1Th
BE—IANEE N 1o —AMES RN 25, TS U, 45 IE AT 41T TS5, K e BA S
JEB, AIEA T AT EER E R, HIFEPAT A I N —AMES . MIs T 550 S e AT 2548
dr i, AT SIS AT I AT B R A, B ENZAT S5 N s AT .

TR

;,-I'L
|
e i a] | 1
< 7

t1 t2 t3 t1 t2 2| 13

4

i) []
e 4w | B,
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Kl 4—2 IR e e v
4.2 FSEEBXEE

VxWorks A% IRAT 25 7 B4 T Bhas i adt . MBR AN RUT S 1 Dhfe, EARSCILE S W~ — 2 R4 A

taskSpawn () AU (FZAEFEMOE) HHTSS

taskInit ) WIaH—AHESS

taskActivate () BOH—ACAHIAIIMESS

taskName () FHAES5ID' 513 2IME55 4

taskNameTold () H141:45 %153 2I{T45 1D

taskPriorityGet () SR HIPLIEH

taskIsSuspended () F &84T 55 & 75 #

taskIsReady () A EE(T55 2 B HERIEAT

taskTeb () 152 —AMES- I FRE

taskDelete () "IEFREAFSIHREIMAAE CIUE S5 HERR A HIHO

taskSafe () PRI HE TS

taskSuspend () i —MT5%

taskResume () Pk —"MT5%

taskRestart () HEj3— M5

taskDelay () ZEIR—/ME55

ARgEawot, @ EH 2] taskSpawn O BEL, BT AEICEATE— TR0 R o 4R 0 Bevt i B 201 i
RFERIRREL, N AZATHEAS BRSNS E 21 2 m b AT D (A EE

taskSpawn () BRI &5 Y . taskSpawn (name, ptiority, options, stacksize, function, argl---argl0) .
o, nameBFREIE RS 4T ptiorityf e X MESHIRSEI, D0IE P08 S 5y e T ST 5530
1To PAEHIMN0—2553L2564, £ rBifk, PLEdiism. Stacksize NEIEATSFREHEAL K N, options iE
Tl AFR 2 W LR LA % € XHIEL, VX_FP_TASK (0x0008). VX _PRIVATE_ENYV (0x0080).
VX_UNBREAKABLE (0x0002). VX_NO_STACK_FILL (0x0100). function &4 fIA Bk, i
se Ut WAL A FEZAT S5 NPT I s 4. ST 10N 248, 248 function ] DAEHY 10N N H S 4.

4.3 (EFEIERFTH

LU RE /s B B LOAMT S5 I AT BN I ID S o B SB BTSSR 4T BV B I IDS, SR AR BN AR
FEPIEITA A 0—1, WESEEIEMAT A G 4TE A CMIDYS, XM T MEA e Gk Tk, W
% SR PR 2 B\ T A0 S P et s AT 552K T

#tdefine ITERATIONS 10

void print (int i) ;

spawn_ten() /*Subroutine to perform the spawning#/

{

int 1, taskld;

for (i=0; i<ITERATIONS;i++)

taskld=taskSpawn (“tprint”, 90+i, 0x100, 2000, print, i, 0,0, 0, 0,0, 0, 0,0, 0) ;

}

void print(int i)

{
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printf (“Hello, I am task %d\n”, i) ;
}
IR = YRR H] tornado BATIT AR A AT 20 3R 2—3, RS04 18 T 288 HARHLA,
fE windSh N spawnTenTask PR, JAF2U1 N Is4T45 R
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task 9
W R AT 55 K R B S A -
taskld=taskSpawn (“tprint”, 90+i, 0x100, 2000, print, i, 0,0, 0, 0,0, 0, 0,0, 0) ;
JUES RN PE RS
Hello, I am task 9
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task
Hello, I am task

O N O O B~ W DN~ O

S = DN W ks~ 01O NN
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5 L&
51 EFEERBEARN

VxWorks SR & FIMES5 (HEAF HLE], S0t T 2RSS AR 77X, F 2 v U

® ILENTE, FELEEURMILE,

® 555, MHTIANEFMESFN;

® YA E, FRCPURY EfRIL;

@ Socket MRS AL, T W A4 453H BAL 1%

55, HT e,

O N

AT55 A1 I8 A5 1) 5 17 B 1K) 7 V02 R L2 A A X, B RITAH DG 18/ 55 2 =2 @ T e AT bk 23 1) 1 ) —
WAEDX S A T AT S5 A A0 T 5 — (2 M b =5 (0], AT45 3L 24l . 2R, LA, SR
FI. BER . TREFAS AT OB AT AEAN ] BN ST AR B g 1h)

<& THEBA

TSRS N o — ZR A AR ROSE S [F) AR RS- . 175 S AR 45 Rl AP s s R4t 1w ko
o BLALIRES TP AR5 TR S AR R W R R BAE o W R AHLIE AN A DG R I S I R BA A
1155 2 [ 28 FHIXAN I JE BA B R ik 40 S

char buf [BUFSIZE] ;

status = msgQSend (msgQId, buf, sizeof (buf), WAIT FORI
MSG_ PRI _NORMAL) ;

.

status = msgQSend (msgQId, buf, sizeof (buf), NO WAIT,
MSG PRI _URGENT) ;

5—1 A BB FI AT A
O HiE
fEvxworksHt, EIEEDriver pipeDrvITE BEAEIAL/ 0% 2%, PRILFRATAT LA AR HE IO #2 Copen.
read. write. ioctl) RIEAEE.,



fd = open (“/pipe/myPipe”, O RDWR, O0);
write (fd, msg, len);

\ J this is
3 a
g | message

read (fd, msg, len);
close (f4);

K5 —2 (A EREA TR 55 (e A5

5.2 JH2 BT

vxWors $2 4t 54 S BA S SC I s 4 - 2 -

msg@Create () BV GZAFFEIE) W E A

msg@lelete () MR EBAF

msgSend () )14 EBA B A3 &

msgQReceive () M B AF IO &

msgCreate OWIREE T HMSG Q ID msgCreate (int maxMsgs, int maxMsgLength, int options) ,
HhZHmaxMsgs & 3T H BB ) K BEL maxMsglengthiE X T B KK, options il & BAS
HET, AMSG_Q FIFO0(0x00) B#MSG_Q PRIORITY (0x01) o ¥H SRS S i i 3k [l B BA S 1D

Hmsg@Create BN —MHEBAI G, BERT LR msg@Send (1 KA K ILTHE E o msg@Send ()]
PRE R Ky STATUS  msgQSend(MSG Q ID msgQId, char *Buffer,UINT nBytes, int timeout, int priority),
Hh 2 HmsgQT AW EBASIID S, buffer AF KX M EFGEr, nBytes A EAKEE, priority i E M)
R, FILAFRE IMSG PRI NORMAL (0x00) K741 MR S S BRE, si#fiae A
MSG_PRI_URGENT (0x0 1)1 S SAEH S AT 15 5. Timeout FH T~ Be BB N S5 A7 IR, v LAtick#l, B
HE INO_WAIT (0x00)A%547 8 # 5 E ) WAIT_FOREVER (-1)/KIZ 551 .

i HmsgQReceive O X Ak kMW SR THA HREURUTR . int msgQReceive (MSG_Q ID msgQld,
char *buffer, UINT maxNBytes, int timeout) S EimseQId il EAFIIDS, buffer yELH I EAF K
HohkFR%r, maxNBytes AbufferZZ i X (K, timeout i€ X4 ELBAF k25 IR I S8R [R) b, ¢ ' [
msgQsend#H [l .

msgQDelete O MIERIEE S, H & BUR A N STATUS msgQDelete ( MSG_Q TD msgQTd), msgQId A
SEIHER I R BB ID 5

5.3 AR IBIETH
PN 45 AL S A S S BT 55 (R EAS 1 — 5Bl o AEiZRE P, A 8 AT 55l R A

SR B FAT S5 ARG 2 M S o B3 ) LG8 S50 B BA A 35 AN TR A4 2 1 S BA ST RO A 7
o

#define CONSUMER TASK PRI 99  /* Priority of the consumer task */
#define PRODUCER TASK PRI 98  /* Priority of the producer task */
#define TASK STACK SIZE 5000  /* stack size for spawned tasks */
struct msg { /* data structure for msg passing */

int tid; /* task id */
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int value; /* msg value */

IR
LOCAL MSG Q ID msgQId; /* message queue id */
LOCAL int numMsg = §; /* number of messages */
LOCAL BOOL notDone; /* Flag to indicate the completion of this

demo */
LOCAL STATUS producerTask (); /* producer task */
LOCAL STATUS consumerTask (); /* consumer task */

STATUS msgQDemo()

{

notDone = TRUE; /* initialize the global flag */

/* Create the message queue™/

if ((msgQId = msgQCreate (numMsg, sizeof (struct msg), MSG_Q_FIFO))
== NULL)

{

perror ("Error in creating msgQ");

return (ERROR);

J

/* Spwan the producerTask task */

if (taskSpawn ("tProducerTask", PRODUCER TASK PRI, 0,
TASK STACK SIZE, (FUNCPTR) producerTask, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)
== ERROR)

{

perror ("producerTask: Error in spawning demoTask");

return (ERROR);

J

/* Spwan the consumerTask task */

if (taskSpawn ("tConsumerTask", CONSUMER TASK PRI, 0,
TASK STACK SIZE, (FUNCPTR) consumerTask, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)
== ERROR)

{

perror ("consumerTask: Error in spawning demoTask");

return (ERROR);

/* polling is not recommended. But used to make this demonstration
simple*/

while (notDone)

taskDelay (sysClkRateGet ());

if (msgQDelete (msgQld) == ERROR)

{

perror ("Error in deleting msgQ");

return (ERROR);

}
return (OK);
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}

/**F*x% producerTask - produces messages, and sends messages to the
consumerTask using the message queue. */

STATUS producerTask (void)

{

int count;

int value;

struct msg producedltem; /* producer item - produced data */

printf ("producerTask started: task id = %#x \n", taskIdSelf ());

/* Produce numMsg number of messages and send these messages */
for (count = 1; count <= numMsg; count++)

{

value = count * 10; /* produce a value */

/* Fill in the data structure for message passing */

producedltem.tid = taskIdSelf ();

producedltem.value = value;

/* Send Messages */

if ((msgQSend (msgQId, (char *) &producedltem, sizeof
(producedltem), WAIT FOREVER, MSG_ PRI NORMAL)) == ERROR)
{

perror ("Error in sending the message");

return (ERROR);

}

else

printf ("ProducerTask: tid = %#x, produced value = %d \n",
taskldSelf (),value);

}
return (OK);

}

[xE*EFExconsumerTask - consumes all the messages from the message
queue. */

STATUS consumerTask (void)

{

int count;

struct msg consumedItem; /* consumer item - consumed data */
printf ("\n\nConsumerTask: Started - task id = %#x\n", taskIdSelf());
/* consume numMsg number of messages */

for (count = 1; count <= numMsg; count++)

{

/* Receive messages */

if ((msgQReceive (msgQId, (char *) &consumedItem,

sizeof (consumedltem), WAIT FOREVER)) == ERROR)

{
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perror ("Error in receiving the message");
return (ERROR);
h
else
printf ("ConsumerTask: Consuming msg of value %d from tid =
%#x\n", consumedItem.value, consumedItem.tid);
}
notDone = FALSE; /* set the global flag to FALSE to indicate
completion*®/
return (OK);
h
PR E = URARIAEH] tornado AT A AR BR 2—3, KUSCrgw B a T 83 HArpLT, 78
windSh A msgQDemo ) B%L, WIAF RN N isfr4iR:
producerTask started: task id = 0x4fcebcl
ProducerTask: tid = Ox4fcebc0, produced value = 10
ProducerTask: tid = 0x4fcebc0, produced value = 20
ProducerTask: tid = 0x4fcebc0, produced value = 30
ProducerTask: tid = 0Ox4fcebc0, produced value = 40
ProducerTask: tid = 0x4fcebc0, produced value = 50
ProducerTask: tid = 0x4fcebc0, produced value = 60
ProducerTask: tid = 0x4fcebc0, produced value = 70
ProducerTask: tid = Ox4fcebc0, produced value = 80

ConsumerTask: Started — task id = 0x4fbb6b8

ConsumerTask: Consuming msg of value 10 from tid = Ox4fcebc0
ConsumerTask: Consuming msg of value 20 from tid = Ox4fcebc0
ConsumerTask: Consuming msg of value 30 from tid = Ox4fcebcO
ConsumerTask: Consuming msg of value 40 from tid = Ox4fcebc0
ConsumerTask: Consuming msg of value 50 from tid = 0x4fcebc0
ConsumerTask: Consuming msg of value 60 from tid = 0x4fce5c0
ConsumerTask: Consuming msg of value 70 from tid = 0x4fce5c0

ConsumerTask: Consuming msg of value 80 from tid = 0x4fceb5c0
54 Ei&

B EE IR 2 m A1/ 0% 4% . AR5 Rem Al FHARUERI T/ORE P kAT . 58, WnlBLiHioctl
KRBT ENE . RIARRIT/OMBIHFE, B B s R G B s v, AR5 BHZE . Bl EBAS1
BeAE—FF, ISRLREMEIES, (e AREMNEE L. BiEE a3 A B ATIA GER ALY — AT ERFE, WL
ffifselect O BREL. EAVHEL TN/ 0WRZEE L BT H . Selcet MEUHAEN 5 AR R 10
Wl T, Wfhsocket AT %, Kb select () fL4REMS IR AR LN IE . socket FHRAT
WAEE B . B R SIAT S5 ) (1 2 B/ ik 55 4 d A A 2R

— HEEAE, 5 TLEE A Hread O Fflwrite O AN ZHATEES ViR o a1 SR B 1m) — N )
EEPATE AR, F5RHZE, A — T EPAT SR, RSB ZE SR B Bk, A
R B PR BR A ] SESTATUS pipeDevCreate (name, nMessages, nBytes), HAHZ#(name /50085 18 ¥
w47, et “/pipe/yourName” ;  nMessages — JNAEIE T RIAFEI RO BB nBytes BRI E
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IR,
5.5 Eig@ bl

DA 7R R P38 3 e ) A T SEE IR 2% L/ R 55 A A2
typedef struct

{

VOIDFUNCPTR routine;

int arg;

} MSG_REQUEST;

#define TASK PRI 254 /* server priority */
#define TASK _STACK 20000 /* server stack space */

#define PIPE NAME "/pipe/server”

#define NUM_MSGS 10

int pipeFd;

LOCAL void pipeServer ();

/**************************************************

* serverStart -- Initializes a server task to* execute functons at a low priority. Uses pipes as  the communication
mechanism. *

* RETURNS: OK or ERROR on failure.

*/

STATUS serverStart (void)
{

/* Create the pipe device */

if (pipeDevCreate (PIPE_ NAME, NUM_MSGS,
sizeof (MSG_REQUEST)) == ERROR)
return (ERROR);

/* Open the pipe */

if ((pipeFd = open (PIPE_ NAME, UPDATE, 0))
== ERROR)
return (ERROR);

/* Spawn the server task */

if (taskSpawn ("tServer", TASK PRI, 0,
TASK STACK, (FUNCPTR)pipeServer,
0,0,0,0,0,0,0,0,0,0) == ERROR)
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{

close (pipeFd);
return (ERROR);
}

return (OK);
H

/**************************************************

* serverSend -- Sends a request to the server to  execute a function at the server's priority
* RETURNS: OK or ERROR on failure.
*/

STATUS serverSend

(
VOIDFUNCPTR routine,

int arg
)

{
MSG_REQUEST msgRequest;

int status;

/* Initialize the message structure */

msgRequest.routine = routine;
msgRequest.arg = arg;

/* Send the message and return the results */

status = write (pipeFd, (char *)&msgRequest,
sizeof (MSG_REQUEST));

return ((status == sizeof (MSG_REQUEST)) ?
OK : ERROR);

/**************************************************

* pipeServer -- Server task which reads from a pipe
* and executes the function passed in the

* MSG_REQUEST data structure.

*

*/

LOCAL void pipeServer (void)
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{
MSG_REQUEST msgRequest;

while (read (pipeFd, (char *)&msgRequest,
sizeof (MSG_REQUEST)) > 0)
(*msgRequest.routine) (msgRequest.arg);

H

8 = R K ] tornad o A TF R A RAF 2D BR2 — 3, K EIRTR P4 6 308 HARHL,
fEwindsh T Ji #lserverStart () %L, SRJ5HATserverSend (O pR%L, HfisEserverSend O BRI MA
HZHCh A AU AR R LSO R BN I 24, R4k AT serverSend (reboot, 0) PRAL, NtServersy
Wi WA 375 5K, FHT A 31 H AR AR
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6 L& [F

6.1 EFEETAR

SN A RGO TR R AT S5 I R D UM, — SRt TR S B vxworks $RAtIIMH
SEONEM, A SE, USSR, BFMESE. CEESEE TSRS KEE,
e BRI TR RBERAAEN . BRFRE SR TR B a R

CHERIFEAE SRR R RIS, BRI R SRR, XA AR BT U . R
T DI AR RIBUT R LR MESS, e EREE R MES, AINLEART AR 4 28 A
S A UE = TR I LUE B = i R BT B ok e P SN S = e e s 2 5 o = 8
FEVXWORKSH, AR [FIAF A28 ] 13X Ay S o 2P0 K (R P AR EEAT IR, (FUZ BT 19 2U(5 5
FrUARHZE 1, RS AT S RN 115 5 R 2 Jn L Se R IAT 55 4 REAR BR B ZE 75 LAARSE AT . IXA—
MESS BIPAT U 53— MMEF AT S DUt Rl 2D

6.2 “HFESE

vxWorks$2 4t T FH TAES 18] [F 25 1 — it 4= 5 B E R 2 semBCreate () . semTake () . semGive () .
semDelete () PAEL.
semBCreate (int options, SEM_B_STATE initialState): 73Nt H-AJaH—A —3EHIE 5 &=
HrhZ$options ATLABE NSEM_Q_PRIORITY (0x1) 5(# SEM_Q_FIFO (0x0), 1] T-45/~BH 2675 1% 145
SR E RS BLZE A 1257 . S %initial State ] LA JSEM_FULL (1) 2% SEM_EMPTY (0), T
BCE RN IG5 BERPIEIRA, — ik E NSEM_EMPTY. HEI&KMERE-—MESEIDS .
semTake (SEM_ID semId, in timeout) HJ TR it HilfF 5, HrhiE—NSHON R
fF9EM ID 5, B oASHONUE 5 EVIEIRE N SEM_EMPTY, RIS SEBIESSHESE
HIRFE, ATAREA=ZMERLZ—: ticks. BF WAIT_FOREVER (-1)2(# NO_WAIT (0).
semGive (SEM_ID semld ) B H TR —HEHIGE &, RENZEL semld LR TSR — 12l
554 ID 5.
semDelete (SEM_ID semld ) FlJ-MER —HEHI(E 55, S semId MR —BEHIME 5 S
D 5,
YA I IE S B AR RIEP R, 1558 AT HAT B S S = . synSem =
semBCreate( SEM_Q FIFO(i{SEM_PRIORITY), SEM _EMPTY), H TR 1 —ftf5 58 BH0EHL R 4 .
KA P AR AT (WIEWAT S KA M Zaiwligte TAEMGE S, BEUE % fsemGive ( synSem),
M 1T ) BAR AT AR S5, BARAT AR 25 AEAT 55 T R AT A 32 U 5 S semTake ( synSem). 41 N [IFEF
HEZE 7R
synSem = semBCreate( SEM_Q FIFO(5(SEM_PRIORITY) , SEM_EMPTY);
taskSpawn ("tTaskA", TaskA TASK PRI, 0,TASK STACK SIZE, (FUNCPTR) taskA, 0, 0, 0,
0,0,0,0,0,0,0);
taskSpawn ("tTaskB", TaskB  TASK PRI, 0,TASK STACK SIZE, (FUNCPTR) taskB, 0, 0, 0,
0,0,0,0,0,0, 0);
taskA ( parameter )

{
FOREVER /* {155 K/ MGG ER*/

{
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HR IR AR AL A 2 AR

semGive(synSem);/* (5 ‘5 H= B MG, MR LS AU AT AT 25/
}
}

taskB (parameter)

{
FOREVER

{

semTake (synSem);
PAT HARI A

VEFFGR TN ANMEIARS, BT EARNE SR, FHZE, iEHCPU, (L4SARTLAAT*/

}

T R I S AR ECR SR, ARSI T IO SR AT S SR —BE IS S, A
PRSI, T WS 4R LT, semTake () IR[FIOK, WIERANTTH, 4FSFH 2670 %05
S, SRS EANEN SRS AR A )R] 5 N IR A SRR BRI TR, WSS R P %E,
semTakeiR [FIERROR, 1 HE 5 5 A5 I 18] 1) [ P9 15 5 SR T, WHAZAT 5 R BRPHZE, semTakei& [F|OK.

task pends .
semaphore . N9  yntil sem timeout task u;pkends,
available? is given semTake()
or timeout returns ERROR
l l semaphore
yes given
task continues, task unpends
semTake() semTake()
returns OK returns OK

I6—1 SRS
T SRR R SR, AT AT 45 LR A S L, A T B BA S b 2R TS AME 451
R BLBEAE A, (5 B R R R T . AR (T4 ML AAE 0 S b, S SR T
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no
tasks . . semaphore
pended® made available
yes

task at front of
queue made ready,
semaphore remains
unavailable

Kl6—2 B it 5 5=

AT HEGINFATH CBHRAE, 5 B BEE) 1K mT DAZE A W b R 7 TSRH I A —AH [R5 A
SHEMBEBGEE R CISRAEA RV IIASRI —HE SIS R AEA), SIS 51 W IR S T 7 IR ZE, kR
RAMIERIBAT) » WP WFE 7 Rl Al Y R 7 o XA, PRNZATS AT HZERE, REusiriie
RAESs, 3 THMBEAN, ISREM HEHIE S5, MMAESMRER iz 1T R @ rp A2
HEMESERAE AR R L, A AMMES AR FD N, AT AR5 #RAL TR A . XA
semGive(synSem), H AN b —AMESMEEIE NG AT, 1 A SRR % (E 5 RIS AR ZE, K T0iE
BENER NG . A8 semFlush( ) i] LAl BT 5 BHZEAE 1205 5 2 LIRS, AL N BRI, SRl AT .
XA R B )

6.3 ZHFIESERTIEFTRH

AR T P HERE S B S AR S ARME S5 BZ A] HI XA [R] 2

#define TASK PRI 98 /* Priority of the spawned tasks */

#define TASK STACK SIZE 5000 /* stack size for spawned tasks */
LOCAL SEM_ID semldl; /* semaphore id of binary semaphore 1 */
LOCAL SEM_ID semld2; /* semaphore id of binary semaphore 2 */
LOCAL int numTimes = 3; /* Number of iterations */

LOCAL BOOL notDone; /* flag to indicate completion */

LOCAL STATUS taskA ();

LOCAL STATUS taskB ();

/***synchronizeDemo - Demonstrates intertask synchronization using binary

Semaphores.***************************************/

STATUS synchronizeDemo ()

{

notDone = TRUE;

/* semaphore semld1 is availble after creation*®/

if ((semld1l = semBCreate (SEM_Q PRIORITY, SEM FULL)) == NULL)

{

perror ("synchronizeDemo: Error in creating semld1 semaphore");
return (ERROR);
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}

/* semaphore semld2 is not available after creation™®/

if ((semld2 = semBCreate (SEM_Q PRIORITY, SEM_EMPTY)) ==
NULL)

{

perror ("synchronizeDemo: Error in creating semld2 semaphore");
return (ERROR);

H

/* Spwan taskA*/

if (taskSpawn ("tTaskA", TASK PRI, 0, TASK STACK SIZE, (FUNCPTR)
taskA, 0,0, 0,0, 0, 0, 0, 0, 0, 0) == ERROR)

{

perror ("synchronizeDemo: Error in spawning taskA");

return (ERROR);

J

/* Spwan taskB*/

if (taskSpawn ("tTaskB", TASK PRI, 0, TASK STACK SIZE, (FUNCPTR)
taskB, 0,0, 0, 0, 0, 0, 0, 0, 0, 0) == ERROR)

{

perror ("synchronizeDemo: Error in spawning taskB");

return (ERROR);

H

/* Polling is not recommended. But used for simple demonstration purpose*/
while (notDone)

taskDelay (sysClkRateGet()); /* wait here until done */

/* Delete the created semaphores */

if (semDelete (semld1) == ERROR)

{

perror ("syncronizeDemo: Error in deleting semld1 semaphore");
return (ERROR);

}

if (semDelete (semld2) == ERROR)

perror ("syncronizeDemo: Error in deleting semId1 semaphore");
return (ERROR);

§

printf ("\n\n synchronizeDemo now completed \n");

return (OK);

}

[rE*EER task A - executes event A first and wakes up taskB to excute event B next
using binary semaphores for synchronization, & sskscickawckotack
LOCAL STATUS taskA ()

{

int count;

for (count = 0; count < numTimes; count++)
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{
if (semTake (semldl, WAIT FOREVER) == ERROR)

{

perror ("taskA: Error in semTake");

return (ERROR);

}

printf ("taskA: Started first by taking the semld1 semaphore - %d
times\n", (count + 1));

printf("This is task <%s> : Event A now done\n", taskName
(taskIdSelf()));

printf("taskA: I'm done, taskB can now proceed; Releasing semlId2
semaphore\n\n");

if (semGive (semld2) == ERROR)

{

perror ("taskA: Error in semGive");

return (ERROR);

}

}

return (OK);

}

[xE*EEX a5k B - executes event B first and wakes up taskA to excute event A next
using binary semaphores for synchronization, &tttk /

LOCAL STATUS taskB()

{

int count;

for (count = 0; count < numTimes; count++)

{
if (semTake (semld2, WAIT FOREVER)==ERROR)

{

perror ("taskB: Error in semTake");

return (ERROR);

}

printf ("taskB: Synchronized with taskA's release of semlId2 - %d
times\n",

(count + 1));

printf("This is task <%s> : Event B now done\n", taskName
(taskIdSelf()));

printf("taskB: I'm done, taskA can now proceed; Releasing semld1
semaphore\n\n\n");

if (semGive (semldl) == ERROR)

{

perror ("taskB: Error in semGive");

return (ERROR);

}
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}
notDone = FALSE;

return (OK);

b

8 = U KT ] tornado A TF R R A XKD B2 — 3, K LR P4 6 N 308 HARHLT,
fEwindsh T J3 gsynchronizeDemo () £ £ U1 FIZ1T45 5K : taskA: Started first by taking the semlId1
semaphore - 1 times

This is task  <tTaskA>: Event A now done

taskA: I'm done, taskB can now proceed; Releasing semld2 semaphore

taskB: Synchronized with taskA's release of semlId2 - 1 times
This is task  <tTaskB>: Event B now done
taskB: I'm done, taskA can now proceed; Releasing semld1l semaphore

taskA: Started first by taking the semld1 semaphore - 2 times
This is task  <tTaskA>: Event A now done

taskA: I'm done, taskB can now proceed; Releasing semId2 semaphore

taskB: Synchronized with taskA's release of semld2 - 2 times
This is task <tTaskB>: Event B now done
taskB: I'm done, taskA can now proceed; Releasing semld1 semaphore

taskA: Started first by taking the semlId1 semaphore - 3 times
This is task <tTaskA> : Event A now done
taskA: I'm done, taskB can now proceed; Releasing semId2 semaphore

taskB: Synchronized with taskA's release of semld2 - 3 times

This is task <tTaskB>: Event B now done
taskB: I'm done, taskA can now proceed; Releasing semld1 semaphore
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T EEFERF
71 E5ER

A DA AN BLEAR S AT T A BRI AL = B8R . O T BB IR, AT S5 A S I B R AT AC
I, 2 R, XSRS o A LR AR T AL T DLOR O LS BRI R, (R T
PRI SO I, RN B RS 5 5 S = AR 45 & v USSR S5 R385 . S HiEAN B B R 1E 5 K
155 B e NP ZEIRSHIRN AR TR/ ASIH, kX CPU M . #4E5515 2 T B %5 5 R ark
ERIEHAT YT, X RGN ARV . TG AR R R SIS AR i S S
AT R B 22

MNZAMMES I AR RS, (FoEREnA M. nTUES, WRAVFAMES RN 44T ETHLIZE 2L
P A 2% . FTERHLAFT HAH B AS ST S5 I s o 1 W25 1 24 TED “T am Task!™, [fifF:
% 2 BFTED “1 am Task2!” AJReFTENHRAILE R IE: “1 Ta amm T Tasask k1!2!”

IR OLS, AT B FAE 5 B IR 4S5 B A 8, MU, SEARE FHT EHLINAE S5, ot
SEI G S [ 2. 10 B E55 354 EUHE P T OB FITRL, P B I ders, A
il F T ERBILSE A3 B X AU

"l am task #1!"
1\\.
\\

Acquire Semaphore \‘\\‘

LSEMAPHORE I PRINTER |

Acquire Semaphore o

i

/,rf
i
"l am task #2!"

B 7—1 FSRHUE 5 RS BT ENHLAE AITAL

7.2 ERESE

vxWorks$efit 7 H FAL55 0] [F)20 i 35 5 m R4 semMCreate () . semTake () . semGive
() . semDelete () PR,

semMCreate (int options ): ZFECIHHIGE — N EFE S E. HFHSE options TUHE
24 SEM_Q_PRIORITY (0x1) 5# SEM_Q_FIFO (0x0) CGXPiANEI R ] T3 & FHLIEAE B R A5 S B IT5S
FHZESRT)  F1 SEM_DELETE_SAFE (0x4) CXANMEIRRMER % 42) 1 SEM_INVERSION_SAFE (0x8)
OXANIE TR N SCRAL i) ek, Hel@ Il EiRE—AM55& ID 5.

semTake () . semGive () . semDelete () HHM TR —3EHIGE 5 BEAEME, XHE
A FEIMELRIR T

XEMEFESES HHESERRMURY. B ESETEN TSN ERENEF. 5
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CHERNE S R AR PR R RN, B SRS K R I BRI DL I BRI AR A5 . A SR
APLEBUEE IR o B+ A5 5 &, ANFRESS AT LU AR, AR WA 55 B R il —
EfETE. BRIMESHA EESEN, WEMSETUUMERE. A E 52NN gz s 2N
RS RBEIE, RASVHEIMAES TR (h ARG R PR S RE) » A SeVFfE il At
MR TR SRR FE SR, EARVHMESUE L FE S E N, e ESMER (24 options IMH
SEM _DELETE SAFE K f& & & W R 97 ) 5 H S5 i 5 &4 Lk 8 7 2 $ options, 1T DA 4% 1 56 X
(SEM_Q_PRIORITY) 5555 A5G H BAFI(SEM_Q_FIFO) Py A7 sUHEAI S5 i B v A 5 S AT EBHIAT S5
FEGE AR SAUT 5, R GEd iR BRSSO PR A

N R R SRS A R S R R A SRS IR R AR R, R A e TR
RO, WIS A% TR, WHEFAREEIAT, semTake OO 327 OK, fE5522 41405 5 B AT
o WREBAG O TG 58, E5MEHAT, semTake () [0 OK, count Bl 1, WERABUES
RS A, WSS FHZE HL2I B R A5 5 R ORI S Al I

owner of another task task pends

» until sem

semaphore? is given
or timeout

this task
no one
task continues, task continues,
semTake( ) returns OK, s Elel] retu_rns els
ownership
task becomes owner count incremented

T—2 P HFfE5 R
UL B RS SN, R RS 8 A AR count, WHERBAIES A, semGive (O &[]
ERROR, 41 count KT+ 1, W) count #i% 1, 415K count 551 1, WIAIMrE AL I LG S8 L, R
AATSBHEELE G50 b, A TBHEE S 3 0T 55 A G & ok B R A S =, WREHT%
PHIEAE ZE S5 L, BRESEENAR.

ownership one tasks no Se%aa%l'éore
> ended? — ™
Gounts & available
greater yes
not one
owner task at head
of queue is
semGive() decrement made ready,
ownership becomes
returns ERROR count owner.

T3 B FE SR
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R H 7 f5 5 R, #%$$SEM_INVERSION SAFESSEM Q PRIORITY P I ff)mk, B Al it o
B . HIEI RGAER B IG A X 55 8 L8 (semTake OO ) Hf#4i(semGive( )i, b {Ef5 5 &5
HRSHRKIIE, efedh T RENFFHRAY REFetE. SR SEHAER T

SEM_ID muxSem /4433544 JR A8 &, AP A e AT 45 0 e U7 1) 21 g/

muxSem = semMCreate ( SEM Q PRORITY | SEM INVERSION SAFE );

taskSpawn ("tTaskA", TaskA TASK PRI, 0,TASK STACK SIZE, (FUNCPTR) taskA, 0, 0, 0,
0,0,0,0,0,0,0);

taskSpawn ("tTaskB", TaskB TASK PRI, 0,TASK STACK SIZE, (FUNCPTR) taskB, 0, 0, O,
0,0,0,0,0,0,0);

taskA( )

{

semTake ( muxSem , WAIT FOREVER) :

U I 1 F X A

semGive (muxSem) ; /ISt 815 MR 200 St th BAE — AMT 55 rhx/

Al S XA

1

taskB( )

{

semTake ( muxSem , WAIT FOREVER) ;

U 1) i S AR D

semGive (muxSem) ; /ISt 8L S MR 0 20 ot tH BAE — M55 rh/

AE i F X AL

}

7.3 ER{ESEATESEREREREFTH

NS AN AR, S AT 55 A A AT A5 U7 1) oh LR A S RN AR IR A A
RSP 1AM

FEFP2E491:

#tdefine CONSUMER TASK PRI 98 /% Priority of the consumerTask task#/
#tdefine PRODUCER TASK PRI 99 /% Priority of the producerTask task#/
#tdefine TASK STACK SIZE 5000 /% Stack size for spawned tasks %/
#tdefine PRODUCED 1 /* Flag to indicate produced status#*/
#tdefine CONSUMED 0 /* Flag to indicate consumed status#*/
#define NUM_ITEMS 5 /% Number of items */
struct shMem /* Shared Memory data structure */

{

int tid; /* task id */

int count; /* count number of item produced %/

int status; /% 0 if consumed or 1 if produced#*/

I

LOCAL STATUS protectSharedResource (); /* protect shared data structure */
LOCAL STATUS releaseProtectedSharedResource (); /* release protected access#*/
LOCAL STATUS producerTask (); /* producer task */
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LOCAL STATUS consumerTask (): /* consumer task %/

LOCAL struct shMem shMemResource: /* shared memory structure*/
LOCAL SEM ID mutexSemlId; * mutual exclusion semaphore id¥/

LOCAL BOOL notFinished; /* Flag that indicates the completion */
/*x+fmutexSemDemo — Demonstrate the usage of the mutual exclusion semaphore
for intertask synchronization and obtaining exclusive access

to a data structure shared among multiple tasks. skkskskkssiokks %/
STATUS mutexSemDemo ()

{

notFinished = TRUE; /* initialize the global flag */

/* Create the mutual exclusion semaphore%x/

if ((mutexSemId = semMCreate (SEM Q PRIORITY |

SEM DELETE SAFE | SEM INVERSION SAFE))

== NULL)

{

perror (“Error in creating mutual exclusion semaphore”);

return (ERROR) ;

}

/* Spwan the consumerTask task */

if (taskSpawn (“tConsumerTask”, CONSUMER TASK PRI, 0,

TASK STACK SIZE, (FUNCPTR) consumerTask, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)
== ERROR)

{

perror (“consumerTask: Error in spawning demoTask”) ;

return (ERROR) ;

}

/* Spwan the producerTask task */

if (taskSpawn (“tProducerTask”, PRODUCER TASK PRI, O,

TASK STACK SIZE, (FUNCPTR) producerTask, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0)
== ERROR)

{

perror (“producerTask: Error in spawning demoTask”) ;

return (ERROR) ;

}

/% Polling is not recommended. But used for making this demonstrationsimple */
while (notFinished)

taskDelay (sysClkRateGet ()):

/* When done delete the mutual exclusion semaphore*/

if (semDelete (mutexSemId) == ERROR)

{

perror (“Error in deleting mutual exclusion semaphore”);

return (ERROR) ;

}

return (OK);}
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/xkkkproducerTask — produce the message, and write the message to the global
shared data structure by obtaining exclusive access to that structure which is shared with the
consumerTask. skskskskkskseksokskokskk /
STATUS producerTask ()
{
int count = 0;
int notDone = TRUE;
while (notDone)
{
/% Produce NUM ITEMS, write each of these items to the shared global data structure.*/
if (count < NUM ITEMS)
{
/* Obtain exclusive access to the global shared data structure */
if (protectSharedResource() == ERROR)
return (ERROR) ;
/% Access and manipulate the global shared data structure */
if (shMemResource. status == CONSUMED)
{
count++;
shMemResource. tid = taskIdSelf () ;
shMemResource. count = count;
shMemResource. status = PRODUCED;
}
/% Release exclusive access to the global shared data structure */
if (releaseProtectedSharedResource () == ERROR)
return (ERROR) ;
logMsg (“ProducerTask: tid = %#x, producing item = %d\n”, taskIdSelf (),
count,0,0,0,0);
taskDelay (sysClkRateGet ()/6) ;
/% relingiush the CPU so thatconsumerTask can access the global shared data structure. */
}
else
notDone = FALSE;
}
return (0K) ;
}
/*¥x consumerTask — consumes the message from the global shared data structure and updates
the status filled to CONSUMED so that producerTask can put the next produced message in the
global shared data structure. sksisksdsskksdkiokkiokiorkasktokortkkk /
STATUS consumerTask ()
{
int notDone = TRUE;
/% Initialize to consumed status */
if (protectSharedResource() == ERROR)
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return (ERROR) ;

shMemResource. status = CONSUMED;

if (releaseProtectedSharedResource () == ERROR)

return (ERROR) ;

while (notDone)

{

taskDelay (sysClkRateGet()/6); /* relingiush the CPU so that
producerTask can access the global shared data structure. */

/% Obtain exclusive access to the global shared data structure */
if (protectSharedResource() == ERROR)

return (ERROR) :

/* Access and manipulate the global shared data structure */

if ((shMemResource. status == PRODUCED) &&

(shMemResource. count > 0))

{

logMsg (“ConsumerTask: Consuming item = %d from tid =

%#x\n\n”, shMemResource. count, shMemResource. tid, 0,0, 0, 0):
shMemResource. status = CONSUMED;

}

if (shMemResource. count >= NUM ITEMS)

notDone = FALSE;

/* Release exclusive access to the global shared data structure */
if (releaseProtectedSharedResource () == ERROR)

return (ERROR) ;

}

notFinished = FALSE;

return (0K) ;

}

/®kpkdkprotectSharedResource — Protect access to the shared data structure with
the mutual exclusion semaphoreskskskksskkskkkskskkiokkdk */

LOCAL STATUS protectSharedResource ()

{

if (semTake (mutexSemld, WAIT FOREVER) == ERROR)

{

perror (“protectSharedResource: Error in semTake”);

return (ERROR) ;

}

else

return (0K) ;

}

/xkkdkkre]l easeProtectedSharedResource — Release the protected access to the
shared data structure using the mutual exclusion semaphoresskisksisksk */
LOCAL STATUS releaseProtectedSharedResource ()

{
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if (semGive (mutexSemId) == ERROR)

{

perror (“protectSharedResource: Error in semTake”) :

return (ERROR) ;

}

else

return (0K) ;

}

1258 = YRR 3 ] tornado A TF AN R AF R D B2 — 3, K LR &4 P65 T 808 HArplh,
ZEwindsh N 2 3hmutexSemDemo () () BREAFH G FisfT45 3.

0x4fb56b8 (tProducerTask): ProducerTask: tid = 0x4fb56b8, producing item = 1

0x4fce678 (tConsumerTask): ConsumerTask: Consuming item = 1 from tid = 0x4fb56b8

0x4fb56b8 (tProducerTask): ProducerTask: tid = 0x4fb56b8, producing item = 2
0x4fce678 (tConsumerTask): ConsumerTask: Consuming item = 2 from tid = 0x4fb56b8

0x4fb56b8 (tProducerTask): ProducerTask: tid = 0x4fb56b8, producing item = 3
0x4fce678 (tConsumerTask): ConsumerTask: Consuming item = 3 from tid = 0x4fb56b8

0x4fb56b8 (tProducerTask): ProducerTask: tid = 0x4fb56b8, producing item = 4
0x4fce678 (tConsumerTask): ConsumerTask: Consuming item = 4 from tid = 0x4fb56b8

0x4fb56b8 (tProducerTask): ProducerTask: tid = 0x4fb56b8, producing item = 5
0x4fce678 (tConsumerTask): ConsumerTask: Consuming item = 5 from tid = 0x4fb56b8

7.4 RN EL kA o) 7R

VxWorks JHRLAIC G Ak AR PInT AT BRAE SR S8 1 JBLe - (IE S AL AR 7K IS o3y FEASL G A AR AR B
TR SAL AL PIRl FEAPSCA LA DB E —MESS T A5 T HFfE SR, [FIFHZE 7oA
PSRRI Z TS 5 2RSS T AR A X TBEF AT (DL SERL, K N e FLZE I 2 A S BT 55
W — AN L BUE ST RAZAE S DL SEBUE SR AR Il DCHAT AR e BUESS T, 14, (RIESEBUESS T
FEIR S DXPHATI, EMER e w1, AT Sl A AR 5, R UG E I 5 DX 2 T A S A
FEAPSEABEBARAIE T I AU S5 AR S ABUE 55 AE I Fr DX B ZE Jm A KBRS Ee . VxWorks R 4¢
ST IEAAL SN, AHIEAYCSEB B TCTE B e v 75 (AL

AT SN YA, DL SE S I G TR R SN R G HR DA e 2 (R s &1 7— 4 R e e el B
. Wk, f£55 VIR m TR 2, 1155 2 IUOESm TAESS 3. 4155 1 AVESS 2 e TR, SRt —
FAFRA, AR5 3 IEAE TN [ 7—4 (1) ]. B, (155 3 B HIL =500, A= BT, |k
DIAG BB 5 5 B (Semaphore) o« 155 3 1381 T (5 55, FHITMRMEHIZICE R 7—4 (2) 1.
HITAESS 1 OLsE S, B M B 5 RI4F T 4155 3 19 CPU A HIAL (I8 7—4(3) 1, 4155 1 JHaGiEAT [
T—4(4) . BT TESS 1 WEATRAMESS 3 A B, TR 5 e AT 55 3
AR5 1 A REHENEERDIRZS, S5 RTS8 BIB%AE 5= (& 7—4(5) ] 155 3 1HAZRELIz 1T [ 2. 7(6) ] -
HITAESS 2 IALSES R T4E55 3, R4S 2 S FIE RS, 1R55 2 RIKF TAESS 3 (1 CPU AL AIARLLIE 7
—4(7) I IFIRIEAT . B EE B FIE (K 7—4(8) ], HBHEZ AR CPU #HIBGEL A 3K 7—
4(9) 1. A155 3 KT [ 7—4(10) ], HEPREOBAM L E BB E SR IE 7—4(Q1D) ] HRIMR, d1§5%
IS AR IE A A i PSS AR S5 AE S R I 5, WA S5 U0, (AT 55 1 9 245 5 RO IsAT [
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7—4(12) 71,

FEIXFG LT, B4 1 A sEs EIREI TATSS 3 MILAESUK T RS | 2%, A5 EIMT45 3 Bl
HA BN EE R . BTS2 BILFAESS 3 1 CPU Al FIBL, MAE45 1 PRI SE Itk 4145 2 14145 1 1
INT BAMAGEIRIS ] . AT45 1 FIATS 2 IRk A T s .

A EI AT DU, fEAT45 3 A= BT, 3 THT55 3 Mo, (4552l T UMK . 145 3 10
PLAE AT A e, T ARV AN R IR AT AT AT 55 o ZAT55 WAL N, AR VF B2 SO AT 25 (R0 58 2 DL TGk
ARSI IFLING o SR SCRAT 55 AR S SORARLE I T () o WIRAT S5 3 A SEAT 45 1 #ILF CPU A FHAY,
NWATSS 2 #67ET CPU A IR, ARAR 2 i [ 75 S =2 B I8 A8 P RT3 FHT 28 3 P SE 4], 2R )G XAE S Is Al f5 1E
I )R SEAT-55 3 AL SEZL, WIETE iR S TR % CPU INHA) . BLIE TR ZERIE, W9y 1k R AR Se 20 [, IR RS
BN AT S LS, XA S 4k A& (Priority inheritance)vxWorks SCHRARSEHAR A

« Priority Inversion ___,,
(4) (12}
Task 1 (H)
8
Task 2 (M)
(1) (&) (10) ¢
|
Task 3 (L) !
Task 3 Get Semaphore
iz Task 2 Resumes
[#]
Task 1 Pree;ngwpts Task 3 19
(3]
Task 1 Tries to get Semaphore Task 3 Relea serslt{}e Semaphare
(5) (11)

Task 2 Preieinpts Task 3
7)

Kl 7—4 AR5 )

Kl 7—5 fERE R AL R S R AR AR IS, 75 IR &SRB AN IR 155 3 AT K T—
5(1) 1, /5% 3 b (E 5 RFILEZRIi i AL B 7—5(2) ], /155 3 MBI IR IL ot s (K] 7—
5(3)]. JaK CPU f FAHEATSS 1 #IRF [ 7—5(4) ], 4155 1 FiRizAT (B 7—5(5) ], 4£55 1 W= s
S 7—506)]. JLI, WEZANIEZE 585 3 W T, M S 3 M I TS LA, Wi T BT
4 3SR T B 5S4 1 —FF, , R RIMES 3 ghguadT, ML= [’ 7—5(7) ], HEUTS 3 Bk
HERBEE S E K 7T—58) ] X, WK ATS 3 AKRMIREH IG5 BEALSRATS 1, /855 115 LUNF
B17. [ 7—5(9) ], 11% 1 58 blG [ 7—5(10) VIREAT SN UAEAT 55 1 54155 3 Z M AT 45 A T
% 2 A fiefd3) CPU AR, HItiRiatT [ 7—5 (1) ] vER, AR5 2 7EM LK 7—5(3) 12 (K] 7—5(10) J (AT
o] —Z 845 T BERE N R AS, FEARSEMITESS 1 AT55 3 e el Fe o ERAREIE b, 4145 2 FIfESS 3 Z Ak
S AN L S 2R
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Priority Inversion
- L]

(5] (9]
Task 1 (H) P
(11} |
Task 2 (M) |
i1 (31 (7}
[
Task 3 (L) !
Task?;-Getlgemaphore
[
Task 1 Preempts Task 3 Task 1|I61‘g[|’npletes
(4] (10]
Task 1 Tries to get Semaphore Task 3 Releases the Semaphore
(Pricrity of Task 3 is raised to Task 1's) (Task 1 IF;QESUFHESJ
(8l (el

7—5 YL gki
7.5 HEREBENHRREIREERF

N HEXAFEFEON TSRS, Wk semMutex=semMCreate(SEM_Q PRIORITY) i 1]
4y semMutex=semMCreate(SEM_Q PRIORITY| SEM_INVERSION_SAFE)/lI| 4y {Ji: /% 2 4k A& LT .

/* function defined */

void taskLow(void);

void taskMiddle(void);

void taskHigh(void);

/* global varibles*/

#define ITER 1

#define HIGH 101

#define MIDDLE 102

#define LOW 103

#define LONG_TIME 3000000
SEM_ID semMutex;

void Inversion(void)/*function to create three tasks*/

{
int i,taskIdLow,taskldMiddle,taskIdHigh;

printf("\n\n............. #RUNNINGH............... \n\n");

/* CREATE a mutex semaphore*/
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semMutex=semMCreate(SEM_Q PRIORITY );

/* Create three tasks ,each has a unique priority*/
if( taskIdLow=taskSpawn("task1",
LOW,0x100,20000,(FUNCPTR )taskLow,0,0,0,0,0,0,0,0,0,0)==ERROR)
printf("\nTaskSpawn taskone failed\n");
if( taskIldMiddle=taskSpawn("task2",
MIDDLE,0x100,20000,(FUNCPTR )taskMiddle,0,0,0,0,0,0,0,0,0,0)==ERROR)
printf("\nTaskSpawn tasktwo failed\n");
if( taskldHigh=taskSpawn("task3",
HIGH,0x100,20000,(FUNCPTR)taskHigh,0,0,0,0,0,0,0,0,0,0)==ERROR)
printf("\nTaskSpawn taskthree failed\n");

H
void taskLow(void)
{
int i,j;
for(i=0;i<ITER;i++)
{
semTake(semMutex, WAIT FOREVER);/* WAIT indefinitely for the semaphore*/
logMsg("taskLow locks the semaphore\n",0,0,0,0,0,0);
for(j=0;j<10*LONG_TIME;j++);
/* taskLow gives up the semaphore*/
logMsg("tasklow unlocks the semaphore\n",0,0,0,0,0,0);
semGive(semMutex);
}
logMsg("taskLow end!\n",0,0,0,0,0,0);
}
void taskMiddle(void)
{

int 1;

taskDelay(2);/* make taskLow runs first*/

for(i=0;i<LONG_TIME*10;i++)
{
if ((1%LONG_TIME)==0)
logMsg("TaskMiddle is running\n",0,0,0,0,0,0);

}
logMsg("taskMiddle end!\n",0,0,0,0,0,0);
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void taskHigh(void)
{
int i,j;
taskDelay(3);

for(i=0;i<ITER;i++)

{
logMsg("taskHigh wants to get the semaphore\n",0,0,0,0,0,0);
semTake(semMutex, WAIT FOREVER);
logMsg("taskHigh LOCK the semaphore\n",0,0,0,0,0,0);
for(j=0;j<LONG_TIME;j++);/* Allow time to context switch*/
semGive(semMutex);

H

logMsg("taskHigh end!\n",0,0,0,0,0,0);
}
Fo 5 = B URR A H tornado AT I R IR A SR P B2 —3, ¥ BB FR P& 9nitn N B AspL,
fFwindsh I J3 3hInversion () PREASH|U FiBiT45 58 .

0x4fb56b8 (task1): taskLLow locks the semaphore

Ox4fae5f0 (task2): TaskMiddle is running

0x4fa7528 (task3): taskHigh wants to get the semaphore

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

Ox4fae5f0 (task2): TaskMiddle is running

Ox4fae5f0 (task2): TaskMiddle is running

Ox4fae510 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): taskMiddle end!

0x4fb56b8 (task1): tasklow unlocks the semaphore

0x4fa7528 (task3): taskHigh LOCK the semaphore

0x4fa7528 (task3): taskHigh end!

0x4fb56b8 (task1): taskLow end!

¥ LR PEFEFH semMutex=semMCreate(SEM_Q_ PRIORITY)iE AJ &M
semMutex=semMCreate(SEM_Q PRIORITY| SEM_INVERSION_SAFE ), 1& )5 M FE P S Fr s ek,
W e T BT SRS SRR -
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0x4fb56b8 (task1): taskLow locks the semaphore
0x4fae5f0 (task2): TaskMiddle is running
0x4fa7528 (task3): taskHigh wants to get the semaphore
0x4fb56b8 (task1): tasklow unlocks the semaphore
0x4fa7528 (task3): taskHigh LOCK the semaphore
0x4fa7528 (task3): taskHigh end!

0x4fae510 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

0x4fae5f0 (task2): TaskMiddle is running

Ox4fae5f0 (task2): TaskMiddle is running

Ox4fae5f0 (task2): TaskMiddle is running

Ox4fae510 (task2): TaskMiddle is running

0x4fae5f0 (task2): taskMiddle end!

0x4fb56b8 (task1): taskLow end!
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8 HiTEH

8.1 HHFE /Mt

RIS RSE (Real-Time System) s&—/REUSAESR AE B 52 1IN 5] A X A1 B A1 1= 3 i B2 ) 2R
g8, JLHERRF IR S L e RN ISR R GO S A 1 i 1 — RS2 S R AR B, O
Wik Ab 25, HAEE R RSN SR .

SN 2 ARG HRATE RGN N HIIT A LRS- 5 o S0 AR SUSE IN F JPE ELRRAE AR B asA T,
BATRTOSSZ R, BUERIR RN SN T A A s ZHRA SR A RGNS RF . Sebs b, BEm iR A (A R
GO T Al IR R BRSO A SO 3 R T F A 6 Aiadrh . iR A X
RGOS hlr. ENa. [/OERIWAGENR, M RIMAPLIRMES M, MR R AT BIAK
EIRZEE, B RGN RERE T IT A, eI B A S A R GTRT I — A AL

BEA RN NS RGO RE, T T R AL B, RGN T ITROAL BE, Nt — s R
e R DR R T B, S — R AL PR 155 R RGN TR S S AR S, RS
PAZAEAE PP I ST P R AN ] A B AR

FEARHE X AL A WAL B, A7 T AL BRI R oA S L SE AT S B I, AN S EI D)3
PSR S5, IR h W A B 58 5 IR [P 2R BT IRAT 55, SR lerh W A S5 AT 58 )a, PRUIHe 3l
MAHAES o FE40 T NI TP T AR BEAE b, WERAT S L Se AT S5 s i i, WIS 4 21 m AL 5G4 A

%o

8.2 MPC860 Hli=Hl 284544

B S e B SRR SR A BT IV R S R R G ERE,
BVERENR, BRO HRRAE. MR IR AN A IEE AT R T, e MR IEAE BT IR T K. 1
MPC860H T 47 BRI AN i WA kg — AN IR I i SR AR BE

K2 JEMPC860 P s il as HER] . AP a] LUE HIMPCB60 17 AN HH T il 2%

STUFF B2 ) % A CPM BRir 42 £l 2% o

SIU — PowerPC
Port C4:15 IRQ0:T »
LWLG:T #
cPm o H—*lrea
C IC
P
17 Devices —* M
Ic —
KI8—1 MPC860H W42 il 2 A 44 45 1)
STUH Wi ¥ il 2%

SIU M8 AMAMERE I (TRQO ZITRQ7) HI8 AN HERUE (Level0 FLevel?) SIL16ANHEM i 1)
TN, STUA 15 N E R el DLk B > mPowerPCHI A T 1E K, STUV B IREQ#i A 3|PowerPC#% . A
AT WLsEd, 1XRE, GrhW=Am, v ARG ik, H Pl DL FL 2 AN o —A
o, AHE, R A, STURD WA i8S 0 200 2 1) 1 2% LA e W — AN Y e 45 7= A T b .

CPM &l 2%
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CPM 1329 /NI, CPMBRZNSTUH W il 2% 1) — AN B ff~F (LVLO~LVL7 o [ e —Ay) , AR5 FHIKS))
PowerPC #%:CaffJIREQ.

E 1 WL EE A T LA AR R B S e A A 1C 1912 AN, IR 4 NSCC. 2 NSMC,
SPI. 12C. PIP FiJHEM 2%, CPM lkriashl 2$CPIP AL VF Bf A A i Wi, i Bax serb i Horp— AN 4,
CPIC SEMAbHE, ARG UA—AMREE HSPRCESTU s filds . i Sl STU b il se o b 3, ik
HIREQ E|PowerPC Ly, WA SLVF, FEFFHHIHE BIAH Y. (1) A W ik 45 )5

8.3 VxWorks A Hfr#H < ab 3 &5 £

VxWorks s & EWindRiver 2 w4 H ) —MEATAE HARHL LR s PE e AT Bk ik A XL N4 R 4.
CONFET RO T SR SEI AT P WrE L, SEI RS SEAT S B AT [P L A
ERL M REEH L MG RE. E&FICPU P& B3R T 48 g fese A SUNis 1R
PR, AN L D3 AT DUB S o] B8 22 (1RSI T8CE N R P AR B, i AN 23 000 R G0 08 U5 1) A BE AN SR 45 Fh
RN AL B R it 2 TP AL B SEIN R 2 OCH 2L, AN R D@ th WS ARG ek
AEFFER RGAE P AL EE . Ay SEIAT R AT BEBR IR R, VxWorks R T IR 45 DI REIS AT AEAT AT 45 2
ANEE R S HRITI R AE FEA S AT S D3 . VxWorks $EAH 1) A W7 A 2 pR 50 3 AT DL T IxX 2.

intConnect( ) ZEHCeREL KT n)

intContext() 415 M H T2 8 FH IR 7] 5

intCount() KUY AT W IR EIR

intLevelSet() & Wil

intLock() W7 I8

intUnlock() Ik fif

intVecBaseSet() & ) 3L bk

intVecBaseGet( ) 3R H Wt n) 5 3 bk

intVecSet() WE 0 E ; MPC860ANSLHF

intVecGet() RIS 0] &

TEA R B 2 225 H] B intConnect( ) , Pt LA Wy % [A) 27 ATT B 0) IX A bR B 1k AT B0 A M1 25 4%
intConnect( ) f1)5 %k intConnect (VOIDFUNCPTR * vector, VOIDFUNCPTR routine, int parameter),
VOIDFUNCPTR * vector & H5 S BC R 1 h BT i) 5, VOIDFUNCPTR  routine 48 Wik 425 EHATII RS,  int
parameter & faf&id 25 Hh K AL 2 R 2 22K

8.4 HETEH MBI F TG

8.4.1 %1l ppc860Intrinit () iFE

IR BSP P sysHwInitOWH],  SEILH WSl Es 48Rk . ppe860Intrinit 58 B Ll RE K T A
T 5 0x500 FR GG 7 o) GG R . BN LU N 1A

defaultVec = (VOIDFUNCPTR) excVecGet (FUNCPTR *) EXC OFF _INTR);

excIntConnect (VOIDFUNCPTR ) EXC_OFF INTR, ppc860IntrDeMux); / *%3%% 53 i) & &y 0x500 [
S AL EERE P ppe860IntrDeMux, Kf 1% B BN H HuhE 8 0 ) R */

_func_intConnectRtn = ppc860IntConnect; /%58 XPHAT intConnect () ARG H IS HAT B H 7 A%

_func_intEnableRtn = ppc860IntEnable; /%58 XAWAT intEnable () RS AT IR i */

_func_intDisableRtn = ppc860IntDisable; /*5€ XAMAT intDisable (O FRGEI FHINHAT I P el */
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LA B 5E SCERGE R #E 1 R N o SCR pR R/

for (vector = 0; vector < NUM_VEC MAX; vector++)

intConnect (INUM_TO_IVEC(vector), defaultVec, 0); /¥ T 11+ W5 4MH 78 n) & oK
8.4.2 Wil ppc860IntConnect () BR%L

XEF MPC860 K iit, FHIKT I R WEAE N AF P AL, ROAEH IR SR e AN stk . BidlE
Y41 F: LOCAL INTR_HANDLER intrVecTablef]NUM _VEC MAX]:

ppc860IntConnect PRELTE LI TIREENE C BRI HOHEFNELAL 346 1) S HIH 78 2 rh ) fe e rp, 2GS
LU AN TEA) -

intrVecTable[IVEC_TO_INUM(vector)].vec = routine;

intrVecTable[IVEC_TO_INUM(vector)].arg = parameter;
8.4.3 it ppc860IntrDeMux () pR%L

PR AUN D EAE: SERk STU FR I s 10 h W 5 R Dhfg . Bt 2 U P Ik B, IREQ X A%
O 0x500 f 7 AL P . WAL LR IR

regBase = vxImmrGet(); SRR T A R B AT A */
intVec = (* SIVEC(regBase)) >> 26; G EIL RTINS
intMask = * SIMASK (regBase); /¥ ARAE 24 W B b BT A A

SIMASK(regBase) &= (Oxftffffff << (32 - intVec));
P& AT AT A0 380 ) o T PR G S 8 PR v LB+

intUnlock ( PPC_MSR_EE); Tl =Y T WA A VA Sl T
intrVecTable[intVec].vec (intrVecTable[intVec].arg);  /* AT X6 A b I Ab BEFR o/
* SIMASK (regBase) = intMask; /% RSB BERL */

8.4.4 P UYL

BV R EL ppe860IntEnable (intnum), {FfHEREA SIU [ Level i IRQ M H Wik sk . N 3 £
LA

regBase = vxImmrGet();

* SIMASK (regBase) [= (1 << (31 - intNum)); /* V1157 5 intNum 9710 5 S O o1 e 4 o il

BEUF R ppe860IntDisable (intnum), % pf NI 4115 ppe860IntEnable Cintnum) A1, ‘E4EIL Level
% IRQ B SIU KPR, 1 E SR R i

regBase = vxImmrGet();

* SIMASK (regBase) &= ~(1 << (31 - intNum));
8.5 ISR 2R 1l

PEN — RPN BLH], e PR P AR A 51 B CRH2E AL i VO 4, DLESRIUE 5%,
S AT RIE SR . WIS RE e IS AT RE e, g ] R A0 I A B P AN AL AN ROR BRI
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SERAE, JER WAL BRI 25 v 20T . TR BE S AT S AT IS S R D R, (H RN A
AR, SR 5E PRI ZE . A T 3L BT U7 W B A 2, MRS B 77 2
SEHUTS5 55 L R vy ), R I A 7 2N S ) A, A G I AR N (R URT B, DL A B i A
ARG SEI PERE . W SRS MR IR 2 —, AR Se R AT45 IEAE AT, LIS i3k,
WNZAT 552 A BHIERS, RGEma NIk, SR b W7 A BRRE PP A 55— MR e IR S5 k28, T R e i) )& 5
TS, WARRAETEL, AT L E AT S5 . PRIAEAT ] e ok I /s, JiE S R AR S 2,
HA

NS AN T U N AR P O RN S vt W AR BEAR Y o AEZAY R S2 WO HAR L
TRy s N AT BT, e B R AW TR T W A SE B T RE 2 4L T S2 B A — bk, RGHAT C
S R WAL EEFRE 7 Testlsr, FTED “Interrupt is ok” 15 .

void Testlsr(void) _
HPCB6O
{ 52 E
*SIPEND(vxImmrGet()) [=0x00200000; E e
logMsg("Interrupt is OK \n",0,0,0,0,0,0); =
$ LEDZ

H
void vx_main(void) I 82 IRQ5 "1IH74% 1 %
{

logMsg("This is ISR test program\n",0,0,0,0,0,0);

SIEL(vxImmrGet()) |=0x00200000; /v W ik i 7 2R A R/

intConnect(IV_IRQ5, (VOIDFUNCPTR)Testlsr, 0);/*i% £z 4 W IRQS F1H B 4b FEFE T Testlsr */
intEnable(IV_IRQS);  /* VT IRQS gk */
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9 ENTESE

9.1 EREEITA

TEMRARRGE T, NP PUZ AT Do Il B SR BE LU DI 49 RGEH DIl fEAESS
SRR R E S A A7 BN R N AR B DA PR A T 1) o) B 2 ) I T i it A 328 7 8 B —ME S
Kb PEAT: 55 TR S v AR IS 8] Py 580 o SX LU T REARAE T S JUIVE (1 I v T, 2 0T S I Il I B A vk
TAE. vxWorkstAE RGFRABE T T 1M 5E I 25 MR GE B, Flf I N b LR IS BN e g T IR IS b 7 SR L
AVGHENI PO AN, FEAR T R 2T E [V E N 8% ARG Bl B i g

9.2 FI'RER 25

VxWorks [ 140 5E INf A 2 RGUIN Bl b W7 5 R PP 10— 880, SR VFCTR 5 sREER E R — I RIS . —
KL, W10 5E N A8 I s B A TAE RGN Bl . AR, WER NAZANRESZ BB T % e B, PR A
A tExcTask TAERASIH o #EtExcTask TAFBASH LSS I8 AT 7E e L /6240

B [ VM5 IR 2% A Y o 2

wdCreate () S ECHAIIRIE T 1058 I 4%
wdDelete () IR 1A E I e
wdStart () JAENE 11 5E I

wdCancel () WO 40T IEAE VO 1A e B 2

IS 110 5 I 2% 1) BR KU R WDOG_ID wdCreate (void), 4818 %I G 5 IR Bl—ANE T M 5E I 251D
S, MBI 52 I 2% ) pR U5 8 S STATUS wdDelete ( WDOG_ID wdId) MHER HwdIdS Frbril & 110 5 i
2 AN I E IS 2 ) PR U R JESTATUS wdStart (WDOG 1D wdId, int delay, FUNCPTR pRoutine, int
parameter ), ZHwdldE 2B IE T TER S HIDS, delaymiE NI FE, A2 ticks, pRoutine
A8 T8 IS IR A 21 5 AT IR E I B RS R . Parameter & di & I 28 R & B F N I B35

9.3 FI'HAER A TIRREFZLAIBIEF TG

SEIN AR GEN A EEFIE R B AT PR, AR5 3T B IR, REenl e @ ESUGEME R R . L
AT LR IS PR AT 25 AT AL B, DA G TR AR o 3 A 38— I PR FHH AL BEB 7S (deadline handlers) .
A 1M RT LU R A S Ay PR AR BB RS . B s AN BAR R 1.

PS5 I A DUE S5 ALKl . HEUES K B T UhFMESS 108, Wik 5s W (R AT 8l &
2, RIS AN, 20s JEEUREEY A3 1.

/* defines */

#define  FIVE SEC 5

#define TWENTY SEC 20

#define DEADLINE TIME FIVE_SEC
#define NUM_MSGS 10

#define TASK STACK SIZE 20000
#define  PRIORITY 101

/* globals */
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LOCAL int countNum;
LOCAL int valueGot;
LOCAL BOOL working;
LOCAL BOOL notDone;
LOCAL WDOG ID  wdld;
LOCAL MSG_Q _ID msgQId;

/* function prototypes */
LOCAL void deadlineHandler (); /* deadline handler - watchdog handler
* routine */
LOCAL STATUS coordinatorTask (); /* sends data to organizer */
LOCAL STATUS organizerTask (); /* receives data from the coordinator and
* resets the coordinator when deadline
* time elapses
*/
LOCAL void getDataFromDevice (); /* function that simulates data collection */

/*****************************************************************************

* deadlineWdDemo - Demo for using watchdog timers to invoke deadline handlers.

&

*/

STATUS deadlineWdDemo ()
{

/* initialize the globals */
notDone = TRUE;
working = TRUE;
countNum = 0;

valueGot = 0;

/* Create msgQ */

if (msgQId = msgQCreate (NUM_MSGS, sizeof (int), MSG_Q FIFO)) == NULL)
{
perror ("Error in creating msgQ");
return (ERROR);

}

/* Create watchdog timer */
if (wdld = wdCreate ()) == NULL)

{

perror ("cannot create watchdog");
return (ERROR);

}

/* Spawn the organizerTask */
if ((taskSpawn ("tOrgTask", PRIORITY, 0, TASK STACK SIZE,
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(FUNCPTR) organizerTask, 0, 0, 0, 0, 0,
0,0,0,0,0)) ==ERROR)
{
perror ("deadlinWdDemo: Spawning organizerTask failed");
return (ERROR);

}

/* Spawn the coordinatorTask */

if ((taskSpawn ("tCordTask", PRIORITY, 0, TASK STACK SIZE,
(FUNCPTR) coordinatorTask, 0, 0, 0, 0, 0,
0,0, 0, 0,0)) == ERROR)

{

perror ("deadlinWdDemo: Spawning coordinatorTask failed");

return (ERROR);

}

/* stop this demo after about 20 seconds*/
taskDelay (sysClkRateGet () * TWENTY_SEC);
printf ("\n\nStopping deadlineWdDemo\n");
notDone = FALSE;
if (msgQDelete (msgQId) == ERROR)

{

perror ("Error in deleting msgQ");

return (ERROR);

H
if (wdCancel (wdld) == ERROR)

{

perror ("Error in cancelling watchdog timer");

return (ERROR);

}
if (wdDelete (wdId) == ERROR)

{

perror ("Error in deleting watchdog timer");
return (ERROR);

}

return (ERROR);

/*****************************************************************************

* coordinatorTask - This task is assumed to collect data (countNum) from an

* external device and sends that data to the organizerTask.
* This task is constructed to miss the deadline (5 seconds)
* for demonstration purpose. When this task misses deadline
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* (5 seconds), it gets reset by the deadlineHandler
* (using watchdog timers).

*

* RETURNS: OK or ERROR

ES

*/

STATUS coordinatorTask ()

{
FOREVER
{
countNum ++;
if ((msgQSend (msgQId, (char *) &countNum, sizeof (int), NO_WAIT,
MSG_PRI NORMAL)) == ERROR)
{
perror ("Error in sending the message");
return (ERROR);
}
printf ("\n\ncoordinatorTask: Sent item = %d\n", countNum);
printf ("coordinatorTask: idle for %d seconds\n", countNum);
getDataFromDevice (); /* get data from the device */
if (notDone == FALSE)
break;
H
return (OK);
H

/*****************************************************************************

* organizerTask -  Receives data from the coordinatorTask, and resets the
* coordinatorTask when no data is sent by the
* coordinatorTask in the past five seconds (deadline time).

%

%

* RETURNS: OK or ERROR

%k
*/
STATUS organizerTask ()
{

while (notDone)

{
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/* If coordinatorTask sends data within the deadline time (5 seconds),
* the time elapsed by watchdog timer gets reset to the deadline time,
* otherwise deadlineHandler is called to reset the coordinatorTask
* when no data is sent by the coordinatorTask in the past five
* seconds (deadline time).

*/
if ((wdStart (wdld, sysClkRateGet ()* DEADLINE TIME,
(FUNCPTR) deadlineHandler, 0)) == ERROR)
{
perror ("Error in starting watchdog timer");
return (ERROR);
}

if ((msgQReceive (msgQId, (char *) &valueGot, sizeof (int),

WAIT FOREVER)) == ERROR)

perror ("Error in receiving the message");
return (ERROR);

else

printf ("organizerTask: Received item = %d\n", valueGot);

return (OK);
H

/*****************************************************************************

* deadlineHandler - watchdog timer routine to reset the coordinatorTask

* when the deadline time expires

*®

*/

LOCAL void deadlineHandler ()

{
logMsg ("\n\nResetting the co-ordinator on elapse of the deadline time'\n",0,0,0,0,0,0);

countNum = 0;
}/*****************************************************************************

* getDataFromDevice - dummy function that delays for certain amount of time

* to simulate the data collection for the purpose of
* demonstration.
*/
LOCAL void getDataFromDevice ()
{

taskDelay (sysClkRateGet () * countNum);
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/* delay this task for countNum * seconds. */

H
P = R PER AL ] tornado A TT AR AN AP IR2 — 3, f BIRTR P24 18 )5 F 3030 H AR,
7Ewindsh N i #deadlineWdDemo () bk £33 1 iz 4T 45 5 -
coordinatorTask: Sent item = 1
coordinatorTask: idle for 1 seconds
organizerTask: Received item = 1

coordinatorTask: Sent item = 2
coordinatorTask: idle for 2 seconds

organizerTask: Received item = 2

coordinatorTask: Sent item = 3
coordinatorTask: idle for 3 seconds
organizerTask: Received item = 3

coordinatorTask: Sent item = 4
coordinatorTask: idle for 4 seconds

organizerTask: Received item = 4

coordinatorTask: Sent item = 5
coordinatorTask: idle for 5 seconds
organizerTask: Received item = 5
interrupt:

Resetting the co-ordinator on elapse of the deadline time

coordinatorTask: Sent item = 1
coordinatorTask: idle for 1 seconds

organizerTask: Received item = 1

coordinatorTask: Sent item = 2
coordinatorTask: idle for 2 seconds
organizerTask: Received item = 2

coordinatorTask: Sent item = 3
coordinatorTask: idle for 3 seconds

organizerTask: Received item = 3

Stopping deadlineWdDemo
Error in receiving the message: errno = 0x3d0002

9.4 RGRT4h

VxWorks i B— L HEE R 28 HAE RG 8. VxWorksHefit 1Y 22 2t i 8 ) SR sl R A A A7
F../sre/drv/timer/xxTimer.c. RSB0 IATE A S 31 fEtUserRootE 45 TP 2 i)« RGN 8T i BB & i
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PLIE I IS R PusrClock O #fit. BSPIHF R D12 it LU N IR H T 308 R G b
sysClkConnect() — %3¢ KRGt
sysClkRateSet() — BE R G0 B s
sysClkRateGet() — 152 R 4 i £
sysCIkEnable() — i 2 Gl 4.
sysClkDisable() — 2% 11 &G 8h
TEAURREBE b, A A2 HE TMPCBO0IIR AR EE, FRG0E N 4 FIDEC S K LB . 7EusrRoot 11 H]
DL R 1A R SR 40 5 N 28 IR 4L -
sysClkConnect ((FUNCPTR) usrClock, 0): /* connect clock ISR */
sysClkRateSet (60) ; /% set system clock rate */
sysClkEnable () ; /% start it */
HrhusrClockBevh i .
void usrClock ()

{  tickAnnounce (); /% NI R G tick */
}
oAb BT IR
sysClkConnect (FUNCPTR routine, int arg)
(...

sysHwinit2 () ; #t— DX TR UG 10

excIntConnect ((VOIDFUNCPTR *) _EXC OFF DECR, (VOIDFUNCPTR) sysClkInt) ;i##5 5 ARy
sysClkRoutine = routine;

sysClkArg = arg;

}
sysClkInt ()

if (sysClkRunning && (sysClkRoutine != NULL))
(* (FUNCPTR) sysClkRoutine) (sysClkArg) ; $hAT I Bireb i il 45191 52

void sysClkEnable (void)

{

sysClkRunning = TRUE; ] JF W

vxDecSet (decCountVal) ; HHr % A gk v 4wi(E

}
sysClkDisable()

sysClkRateSet (int  ticksPerSecond )

{

sysClkTicksPerSecond = ticksPerSecond;
decCountVal = sysDecClkFrequency / ticksPerSecond; /45 it%i#){EH*/
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9.5 BN R 5

AR VxWorks & RN 2R GEAT N0 75 BRI Bh o Al I B FH T sy 1 B (IG0dE %8 160, Tornado 1)
spy O BIFEHTTE . BSP W] LASCRF— e AN BN B, I 28 Gemt Sl By s el A e 36 F — M e I 4
D 52 B 2R FH ¥ ppe860 1) DY ANIE F 2 4 1 1) Timer2, 860 [f15E I 4 AR L5 K1 2 W2 2% Uik

sysAuxClkConnect (fooPoll, param);

sysAuxClkRateSet (rate);

sysAuxClkEnable ();

HAr void fooPoll (int param) i 1H U1

{
status = pDeviceAdr;  /* FHIOB A4 IFPIRES*/

}
HoAt R HB T

sysAuxClkConnect (
FUNCPTR routine, /#* routine called at each aux. clock interrupt */

int arg /* argument to auxiliary clock interrupt routine */
)

sysAuxClkRoutine = routine;

sysAuxClkArg = arg;

return (0K) ;
}
sysAuxClkEnable ()
{
tempDiv = SYS CPU FREQ / (sysAuxClkTicksPerSecond << 8);
*TRR2 (CPM_MEM BASE) = (UINT16) tempDiv; /313aeit%ifl

(void) intConnect (IV TIMER2, (VOIDFUNCPTR) sysAuxClkInt, NULL);
/% AR I A 5 A B I b T A ER ARk /

*TGCR (CPM_MEM BASE) |= TGCR RST2; /* enable timer2 */

}

void sysAuxClkDisable (void)

{...

*CIMR (CPM_MEM BASE) &= "CISR TIMER2; /% disable interrupt */
*TGCR (CPM_MEM _BASE) |= TGCR _STP2; /% stop timer */

.

void sysAuxClkInt (void)

{*TER2 (CPM_MEM BASE) |= TER REF; /% clear event register %/
*CISR (CPM_MEM BASE) = CISR TIMER2; /* clear in—service bit */
(*sysAuxClkRoutine) (sysAuxClkArg): /= VA Ze3Em Wb FRfs
}

int sysAuxClkRateGet (void)

{
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return (sysAuxClkTicksPerSecond) ;
1
int sysAuxClkRateSet (int ticksPerSecond)

{

sysAuxClkTicksPerSecond = ticksPerSecond;

sysAuxClkDisable () ;
sysAuxClkEnable ();
1
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10 1/0 Eshikit

10.1 10 3R Zi& i+ B 4

T RIS FTRE Y () R RS R P I R e D T 4 458 4 e % (1) S B0 15 v A T80 R B A R 8 DA% A [N
MR PR AR — N — B4 1 o XA 30004 Dl i E RS 1/0 R tn. 1/0 Raek N H
PP g SRR 1 4 B B ) 1/0 sl XL & B HII 1/0 sREU 2 i s KSR e k). 1k
AT RN B R G R B AT L N B 45k . T VxWorks 1T 553X 28 P 8 5 44 A, 465 ST A
L. WERINRFMIKGFETFE .

IR PR AL S AN L I /O A R g, IRBIFEFRAE VO REEViN driver A H R, 2 1O
ARG+ BN EAR S . E RN 2 E 1, AFEAH R I creat( )F1 open( ). ‘B4 vxworks i
BERIAREBIRE (Ul open) FH P 45 B4 KB FE P (myOpen) KRB, ATLMEH] iosDrvShow( )ik
7K Driver £,

creat delete open close read write ioctl

myOpen| NULL [ myOpen | myClose | myRead | myWrite | myloctl

W N = Q9

k Driver Number

K10.1 IKEhFE PR
WA TR RS RIRIFH RN BER . RS A— MIN SRR AT #IR AT i 5 K776
DRI 23 A5 IR AN FE AR DG B o A e 5 SRENFR P To R I o Je Pk o o Sk B 450 . e B 4R ) i
Ja A& IR AT (DEV_HDR) IR EF o5 44 DA % T FH BRBUE R R ISR PR h ), /05155 . SIREhFR 7
RIS FE LG . T/0R % Fopen( ) creat () Fldelete () =AM B AR &
VERC— MR 44 o IXBER R bR g i, 7EBER LI HEUE3 & M.

" /pipe/abc ™ " /pipe/ryz” = tyCo/0" ™ “sacto!”
2 - 2 s 1 4
‘ ‘ serial
pipe Pipe driver netDry
driver driver data driver
data data data

102w HER
A T A BRSO ANV A SRR R A e W TR AT T I SO B A B A — A SR 7T
SCPFHERFT 2 tH R FH BRI RGEIR BN P R I R 5 I R A AH T/ O I B A ke ) A P o F Bl R 48
#&Open () Create() , T/0MIMBE& HI SRR FF R 51£d. I e N TRl Al AGE F £ A B4 004734 T/0
FRGAE A% BT I 8 F SO iR R ek — AN 88 . tHopen () Blicreat () )75 2 () SCAHRGE T
JEIERMERG] . BN ER 2 ) B AT Lhdid configAl L hi INUM_FILES S 4L -

75



Driver # Device IlD

3 \ -
4 \ —r—= Driver
dependent
5 \ value
6 N
] \*'-—--.__....
Index into
Driver Table

K 103 SRR TTER
10.2 FHE 10 g & aT 2

VxWorks AN FHFEF UG 10 B4 fit T8 — 8 0, XN R IF AN Rt BT H 7 ANFRAET
10 PR% create. deletes open. close. read. write. ioctl %, AAEKIEKZHIEAG: BARSZIIANT, B
A LLSEHIN 10 Beas ERAE, ontT BSP (R F R N Gkt , 20 ¥ ik LA xxCreatexxDeletexxOpen,
xxClose. xxRead. xxWrite. xxioCtl SK5ERX] 10 24 I HAREENE, FFH S NG R BRI 10 tevth
YRS, N R I A IR BN R B A TV N, IX SR AE BSP M BLoe . 58 /Ny
R TE N R AT IF 10 e, R SLIEAT S S 44k
7E usrRoot PRELH 58 A A IXBI LT (1) L4 10 WA IS 1EX—i4r, F Bk BRI ek
SEPLGE A4 A . B AR DL IEA):
(1) Wil xxDrv O BE, BV iosDrvinstall () K236 RBIFET, KA &k ix) 10 HARHE:
YER BRSSP R T, JRRBIRSIE T 5. WK 104 4 (1D Pis.
(2) Wil xxDevCreate (), ‘B isoDevAdd () KIS & B & & aER b . WAL PN ITER
=AM ARG SR ER RSN B4 M IR P 5, WA MO B a5 (5 BRI 0D,
k104 (20 Pros.
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Drivers

mDev=zzopen( )+

Read @g‘)u
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O

+ T+t £t +t +t ot

{6 «
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.
[l
e
=

]
!
o
=
{w i
tv. iy

o
¢ e T @ _*T (Dfd=open()-
+ 1™ e “lwl)” o | \/
4 2 u 20 a
..l‘_l -
i Dewvice-« @ Dievice-« ¢
H) L
L, (8 Dependents| . | Dependentd]
! Datae Datae
r
Device list.
v o f@)u— mread(xzzDey, buf, length)-
@

\ o Creates | Delete Opé‘nﬂ cloges read«‘rﬂ writee | 1octle
Y e

N

\ le |« ¥ a
(1 ‘\__y 2 | ZHcreatey mlle mopene| mulle surende| wWrites| sxloctla
InsDrylnstalle

o o a 't o o o o
|

o o o o

TS

Ja | @ a a a a & ¥

Kl 10.4 P47 10 B vy il id 78
7EE 10, 4 HPREEAE (5) WSS BN 10 e, HEREDEUT:

(D, ] 10.4 7 (3) ~ (6) 2, 4T open OO MRELE| R FHER T L AT R4, BN
driver 5, 4T xxopen FEL, R[PIK4 ) ID 5 (device ID), #RJG¥ driver Al devicelD 5—JfHE |
fd CUHFRIRFTERD Kb, open BREURIFIFd 5, LUME read, write. ioctl PREFRIEMEA].

(2). W 10.4 9 (7D ~ (9) BT read BREL SEHLNWIA T I B s OB A7 i 222 ph X rh
HARSZILR R T ARl £d 5, & 4R fd & COFHIRRTR), FRHMNE driver 5, MITAK driver
KA LIAG 2 read BREITAIIN Y xxread BEL, xxread BREON £d K devID FriRiE B & ATHAE. Write
BRI SEIL S read BRECARL, X BN N LARER .

(3. LU EEEE G, T close BREOCHNIAFT A . U0 L U5 ) 10 58 .

10.3 FHE 10 EFEFRIIEFHES

(1) xxDrv()

xxDrv () B SC W AR B IR R, ARG TR iosLib JEFIBIFE iosDrvinstall () . ‘& AE AR
R xRh &SR AN HIFAEL P ALK &M xxCreate(), xxDelete() Al
xxOpen (), xxClose (), xxRead (), xxWrite ) xxToctl () &FpR bl SR FIR ML H R 5] IR RIS
5o SFFANSZILI T RELE ) iosDrvInstall () Z0& HhAH N A7 & ] NULL A0#

(2) xxDevCreate ()

xxDevCreate () B AL E SEHIAH L& AR G 1osLib FEHY iosDevAdd O Bl . &S UL W& IR FT
(PR A IR iosDrvInstall ) B R ER SR 5 o BOR B IR RFHREH R n) (1) B A& F IR 7745 I
PNV HN R IR T FH B 24 MRS RE 5 K] 4G 464k DEV_HDR £4 4544
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(3) 45 xxOpen Fll xxCreate () PAZK

Ve B 2 xxOpen (711 DEV_HDR ffigt. e TR o) o 5 slfiqfe

AMEH]

2 /Y

TAE

B

xxOpen  pRERIIR [BHE AT PIAY . 2465 B e 26 i IR [P S48 ) B IR AT 1098 £ o 55— o2z [l

YRBNFE ARG

PRARSE, UL — N8 0 SRR PP I FA AT B 25 K IR 4R 5T xxCreate O pRELHY

( 4) 95 R ECH R 4L xxRead () xxWrite ()

XA R E o3 2 R

int xxWrite (¥#% ID, ZZnPIX4REr, 994 )
int xxRead (% ID, L X$E, 71740

5) xxloctl()

IR B R AT I A

int xxloctl (%% 1D, fi %, Z40)

ZHOAT DL AN M s B R E s 1 2%,
PRI AT AR o B AT TR R B0 [ )
(6) xxClose()

I pR EORC P& e A F B

STATUS xxClose (¥4 1D)

10.4 FFHFE 10 E R EIZFRH

CURRE 7 SEBLI T BE AT A7 P — B DB 7 75 2 1O e ok # A
typedef struct /* MEM_DEV - memory device descriptor */

{
DEV_HDR devHdr;

int allowOffset];
char *MemBase;

/* Allow files to be opened with an offset. */
} MEM_DEYV;

typedef struct /* MEM_DEYV - memory device descriptor */
{

MEM_DEV *pMemDeyv;

int allowOffset2; /* Allow files to be opened with an offset. */
} MEM_DEV_PER FD;

MEM_DEV PER FD pMembDevPerFd;
LOCAL int memDrvNum,; /* driver number of memory driver */
/* forward declarations */

LOCAL MEM_DEV_PER FD *memOpen ();
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LOCAL int memRead ();
LOCAL int memWrite ();
LOCAL int memClose ();
LOCAL STATUS memloctl ();

/FmemDrv - install a memory driver®/
STATUS memDrv (void)
{
if (memDrvNum > 0)
return (OK); /* driver already installed */
memDrvNum = iosDrvInstall (FUNCPTR) memOpen, (FUNCPTR) NULL,
(FUNCPTR) memOpen, memClose,
memRead, memWrite, memloctl);
return (memDrvNum == ERROR ? ERROR : OK);

H
/* memDevCreate - create a memory devicey.*/
STATUS memDevCreate
(
char * name, /* device name */
char * base, /* where to start in memory */
int length /* number of bytes */
)
{

STATUS status;
FAST MEM_DEYV *pMemDyv;
if (memDrvNum < 1)
{
errnoSet (S_ioLib NO DRIVER);
return (ERROR);
}
if (pMemDv = (MEM_DEV *) calloc (1, sizeof (MEM_DEV))) == NULL)
return (ERROR);
pMemDv->MemBase=base;
status = iosDevAdd (DEV_HDR *) pMemDv, name, memDrvNum);
if (status == ERROR)
free ((char *) pMemDv);

return (status);

}

/* memOpen - open a memory file*/
LOCAL MEM _DEV _PER FD *memOpen

(
MEM DEV *pMemDyv, /* pointer to memory device descriptor */
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char *name, /* name of file to open (a number) */
int mode /* access mode (O_RDONLY,0_WRONLY,0_RDWR) */

)

{
MEM DEV PER FD *pMemDevPerFd =NULL,;

pMemDevPerFd = (MEM_DEV_PER FD *) calloc(1,sizeof( MEM_DEV_PER FD));
if (pMemDevPerFd != NULL)
{
pMemDevPerFd->pMemDev = (MEM_DEV *) pMemDyv;
pMemDevPerFd->allowOffset2 = 0;
return pMemDevPerFd;

}

else

return (MEM_DEV_PER _FD *) ERROR;
H

/* memRead - read from a memory file*/

LOCAL int memRead
(

MEM _DEV _PER FD *pfd, /* file descriptor of file to read */

char *buffer, /* buffer to receive data */

int maxbytes /* max bytes to read in to buffer */

)

{
beopy (pfd->pMemDev->MemBase,buffer, maxbytes);

return (maxbytes);

H
/** memWrite - write to a memory file*/
LOCAL int memWrite

(
MEM_DEV_PER _FD *pfd, /* file descriptor of file to write */

char *buffer, /* buffer to be written */
int nbytes /* number of bytes to write from buffer */
)

{
beopy (buffer,pfd->pMemDev->MemBase, nbytes);

return (nbytes);

}

/*memloctl - do device specific control function*/

LOCAL STATUS memloctl (pfd, function, arg)
MEM_DEV_PER_FD *pfd; /* descriptor to control */

FAST int function; /* function code */
int arg; /* some argument */
{
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return (OK);
}

/*memClose - close a memory file*/

LOCAL STATUS memClose (pfd)
MEM DEV_PER FD *pfd;/* file descriptor of file to close */
{
free (pfd);
return OK;
}
o LR fE R R H AR, £ windsh FHATEL R fir2

—> iosDrvShow

drv create delete open close read write ioctl
1 421db4 0 421db4 421ddc 42b76¢ 42b69c 421e08
2 0 0 424£d4 0 425004 425044 425130
3 42688 426104 427170 426e34 427228 427254 426ffc
4 41540 0 415£40 416000 42b76¢ 42b69c 416074

5 41626¢ 41642c¢ 416288 416520 4165d0 416670 416710
value = 0 = 0x0
[ RBIEAAE TR 10 WA IKENAR P /T, RGTAFAERI BRI BN . */
—> memDrv
value = 0 = 0x0
/LA AT 10 WA IR RE P/
—> iosDrvShow

drv create delete open close read write ioctl
1 421db4 0 421db4 421ddc 42b76¢ 42b69c 421e08
2 0 0 424£d4 0 425004 425044 425130
3 426e88 426104 427170 426e34 427228 427254 426ffc
4 41540 0 41540 416000 42b76¢ 42b69c 416074
5 41626¢ 41642c¢ 416288 416520 4165d0 416670 416710
6  4f4ef3c 0 4f4ef3c 4f4efel 4t4ef84 4f4efac 4f4efd4

value = 0 = 0x0
[ERRRIE A R G LR A SRS REE RN A7 T4 BB o5 IR B R PP e e i D/
-> d 0x04f4ee60
04f4ee60: 0000 0000 0000 0000 8955 83eH f83d fdef  *........ U..=...%
04f4ee70: 0004 047e c031 46eb d468 f4ef 6804 efac  *.. .1..Fh....h..%
04f4ee80: 04f4 8468 f4ef 6804 efe0 04f4 3c68 f4ef  *. .h....h.... h< . %
04f4ee90: 6a04 6800 ef3c 04f4 f3e8 4d25 83fb lccd  *. j.h<..... %M. ... %
/x5 HARHLNAE T B/
—> devs
drv name

0 /null

1 /tyCo/0

3 host:
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4 /vio
5 /tgtsvr
value = 0 = 0x0
/FEE H s DO 1 B A/
—> memDevCreate (”/memloDevice”, 0x04f4ee60, 10)
value = 0 = 0x0
JRIINNAE TR 10 B4 UM AEHLEE 0x 0x04f4ee60 JTUAIK 10 N FATVE A TR AL 10 s/
—> devs
drv name
0 /null
1 /tyCo/0
3 host:
4 /vio
5 /tgtsvr
6 /memloDevice
value = 0 = 0x0
/XA Hbrh QIR B, RINBA LR T*/
—> iosFdShow

fd name drv
3 /tyCo/0 1
4 /vio/1 4

/G AT IR T e/

-> fd=open (”/memloDevice”, 2, 0)

_fd = 0x440e60: value = 5 = 0xb5
/SHTIF BBV R N AR TR0 10 B/
—> iosFdShow

fd name drv
3 /tyCo/0

4 /vio/1 4
5 /memloDevice 6

value = 0 = 0x0

[HRFFRE T SR TT S, RIS AT T/

-> yy="hello\n”

new symbol “yy” added to symbol table.

yy = 0x4f4ee28: value = 83160624 = 0x4f4ee30 = yy + 0x8

—> printf yy

hello

value = 6 = 0x6

-> write fd,yy, 10

value = 10 = Oxa

/B HE yy AR AT R S BN AR AR T0 Beas i/

-> d 0x04f4ee60

04f4ee60: 6568 6¢6¢ 0abf 0000 8955 83eb f83d f4ef  *hello...U...=...%
04f4ee70: 0004 047e c031 46eb d468 fdef 6804 efac *.. .1..Fh....h..*
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04f4ee80: 04f4 8468 f4ef 6804 efe0 04f4 3c68 fdef

value = 0 = 0x0

/*FHR R HNE 04T4ee60, AILTHAFH LIS 2 T AL

—> zz=calloc (10, 1)

new symbol “zz” added to symbol table.
zz = 0x4f4ee20: value = 85125544 = 0x512e9a8
—> printf zz

value = 0 = 0x0

—> read fd, zz, 10

value = 10 = Oxa

/R NAE T AT 1O BG4 HA 12 L R/
—> printf zz

hello

value = 6 = 0x6

VEATEY 22, SR FAT R S HA M TR R g 2 F, R A A
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11 REAXRL SRR

11.1 bootrom 48

Bootrom image —M¢EHR ARG RAIIARPIRI S, &R E iR AN H AR P4
WIEPROM BGEFLASH 1, Y ;58 I B I RE (R T AR, P #bootrom ARG AN SE I #R4F &R
ZERTOS FH ;S AR FPAPP S PR A e J I Rt image, SR #F HBE R B i >Kbootrom JrfEAFLASH
., Jf#E dbootRom LS. W bootrom & /DI RGNIMAML, FEH T A 8h3EEVxWorks image , A
JEGE A B 45 R ER, Wbootrom Flboot uncmp. HVxWorks image KX J4E T Bootromid
bootConfig. c, MVxWorksii FHusrConfig. ¢, AN uk R iR bootromfKHATINY . -

11.2 bootrom By {TiB45

bootrom HFEF IR IHATINY 2 CFromInit. s H¥romInit () ——>4FbootInit. ¢ K
romStart () ——> 3 bootConfig. ¢ T
usrInit () ——- >sysHwInit () ———- >usrKernelInit () ———— >KernellInit (usrRoot,...) (HEHrp
/target/config/all/bootConfig. ¢ J&Boot ROM & B f&k. F Tl i M 4% in#VxWorksimage)
————>usrRoot () ———>bootCmdLoop (void) iy 2 4Ti%FF, Bautobooting———- >bootLoad (pLine, &entry) %X
R Ny A£E (4%, TFFS, TSES. .. ) ——— >netifAttach ) ——>go (entry) ——— > (entry) O M FFLEHAT,
AN E]

11.3 FETMERBEEER

romlInit()-----power up,disable interrupt,put boot type on the stack,clears caches.
romStart()-----load Image Segments into RAM.

usrInit()-----Interrupt lock out,save imformation about boot type,handle all the Initialization
before the kernel is actually started,then starts the kernel execution to create an initial task
usrRoot().This task completes the start up.

sysHwlInit()-----Interrup locked,Initializes hardware,registers,activation kernel
Kernellnit(usrRoot,...)-----

- Initializes and starts the kernel.

- Defines system memory partition.

- Activates a task tUsrRoot to complete initalization.

- Unlocks interrupts.

- Uses usrInit()stack.

usrRoot()

- VIUHA N A743 X 3 (memory partition library)

- WIGH 22 88 2 G B £l (system clock)

- FIaEA T N A2 88 (1/0 system)---- AJ 1%

- Create devices---- 1] i

- B H M 4% (Configure network)-------- Ak

- WEWDB  H Frifi {5 (Activate WDB agent)--------- Al ik

- Y H #2£7(Activate application)
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11.4 bootrom B I|3&

#H448 [fJBootRom image & fEtornado $2Libsp W, BN E N X H MK IT K FF1E ., BootRom image
H /M vxworks P EF—bootloader HLHIAIEG. &4 LA T IGHUIT, AR5 2 HH e & JF dE 7 — AN B
BootRom Fif¥:

& BETAER HERHIATEM 45 L.

O BRI A target, BRKJASIALE HArEH G EBEAboot ST .

O A — R boot IR, BN HERIRSS SRS (TSTE) JH B .

K SCRE H AR IT KRB boot 224k, H P b %4 4Ec: \tornado\target\config\b—
spname\config. h (bsp MIECE L) o XA HEDEFAULT_BOOT_LINE & X, #ZATRIELL T L34
boot s FHUF HFRHLIIP Mok, 23N [Fvxworks image EEARFISCAF 445555

# define DEFAULT BOOT LINE \
“cpm(0, 0) host:vxworks h=192. 168. 10. 14 e=192. 168. 10. 104 u=target pw=target ~
75 HFR R 305 47 B H SR A B B s

& vrworks] - JBEEE =2 . _IEII_Jﬂ
THE) @WEE HEY O #X1) #EhH
]
[Vx¥forks Boot]: p
boot device : Ccpm
uni t number : 0
processor number : 0
host name : host
file name : woworks
inet on ethernet (e) : 192.168.10.126
host inet (h) : 192.168.10. 36
user (u) : target
ftp password {(pw) : target
flag=s (f) : 0x0
[¥xWorks Boot]:
1| I 3
IEHEA0 0:00:55 | EEDIEM| 9600 8-N-1 |SCROLL  [CaPS  [NUM -

E11—1 #BEZ&imdT Bl B bootrom)a 31544
T (Build) HrifJbootrom, Mtornado KEIJE St HIIESBuild>Build Boot ROM. % FE% 4 37 f¥Jbootrom
ibsp, JF#EBuild Boot ROM X HE Hh ik PEEE 43 V7 ) bootrom [KZRAY (X AT =Fh2KM f¥)boot image ]k
%E#E: bootrom, EIboot iamge; bootrom uncmp , AJESiffIboot image; bootrom res, LEEIZEROM o
fflboot image. ) , ZRJ5H.Hi0K.
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Select a BSFE: Select an Image to bumild:
ad=0B0 i |bootrom
hw a—xpcSE0 bootrom. hex

bootrom_uncomp
bootrom_uncmp. hex
bootrom_res
bootrom_res. hex

Hote: These builds are inwoked within the
installed BSF' = directory, and therefore do not

include configoration changes made via any
Praiact

0E Camecal | Help |

F11—2 aidfi&Es A ikbootrom
11.5 %%} vxWorks image B33

bootrom images H5Ef7VxWorks image, fFFIMZKHEO. 0. 8{SCSI disk 454%, bootZHAFkLE
NVRAM, bootZ$i7Ebootlt ] A& . Xtbootrom imagesH i, bootConfig. ¢ H\fCusrConfig. c: usrRoot ()
K R —AMESS tBoot, "CFE NI M358 ) image (loadable image) o UL SZFFHIFEE #iboot 44 .
image A, PALASHPACH . BSPH R E — AT B8 K bootConfig. ¢, U1H H s A NVRAM, boot Z
it config. hifediE, JFifAHEER R vxWorks.

{145 tBoot I 35 & bootCadLoop () :

U SR A AERE I T Y GEEI 2402 TIMEOUT, ‘& /EbootConfig. ¢ g o ) 14, RIUKHR
NVRAM "1 ) S50 H autoboot () H 8453 (autoboot)

XA H AR e, AR A G, H 2boot 4k &k 2Bk K AT .

F 5 loadable imagelIIFE EbootLoad () :

<O bootZEUIH I S BN R AL

O hEHiEbRiRloadble vxworks image & id b g2 .

& RGBS AT L B IE AL,

& Hidimage.

MbootLoad () IR[FIALFEASHS, BEEH 2K inage I 4L, sysInit () o fEromStart () BkF|usrlnit
O Ja AT :
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usrlnit()
tUsrRoot ( usrRoot() )

tBoot ( bootCmdLoop() )

/

| bootLoad()

autoBoot()

_ » bhootLoad()

___» gOf) go()

K11—3 bootrom #B43 kA EHAT I+
HorptUsrRoot A H A sEusrRoot (), tBootf A £ ZbootCmdLoop.
briEbootromf¥ibootstrapisr+% UL Lt F1'e K8 SIRAMH IRIRAM_LOW_ADRSAL,  FFAEV I ZERAM
TR AR, A R 2 boo t B RO EIRAMH RIRAM_HIGH+ADRSAL . S8 /iix ey J&, BEEIE &
i iboot
PPN I hEAL . IXHRAMA I boot s trapiB /3 AN 77 22 T s
FrifE BRI bootromft: PN AF H B FAT I 40 1 L 7 «
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LMLA +
USER RESERVED MEM | LOCAL MEM_SIZE

Unused RO

Decompressed
boot Program

bootstrap data’ Of=-2. Zero RAM

RTA

red

RTA = ROM_TEXT_ADRS
RBA = ROM_BASE_ADRS

bootstrap text RAM HIGH _ADRS

boatstrap data’

bootstrap text

STACK_SAVE RAM_LOW_ADRS

RESERVED
LOCAL_MEM_LOCAL_ADRS — -+— [MLA

BI11—4 fxvfEbootromdE A A7 H FIFAT I

HHLOCAL_MEM_LOCAL_ADRS /& RAM{1JC 4y Hu ik ; RAM_LOW_ADRS & VxWorks[FIZE AN 145 B2 VxWorks
text B IR N . FREE RAM ADRS #rMHVxWorks imageffj&iaittihlt. B 2 RENFhEitarget server
WAF LK 4 ik . RAM_HIGH_ADRS /& boot FEFMIZEA M. Bt iEboot Fe /7 A B A bl BRE
boot imageZROM-residentZ&AY[), FEIXFMGHL T, flidboot BLH 1)K Bk s itk o

Downloable vxworks image (% KjvxworksHERZE M) B FE5HAT

XA vxworks image N EbootstrapfUiE, bootstrapfUid MROMEE U1 H £ FIRAM, ZESR—ANHjhKboot
FE: MWARHIAE it % & B M4 3R image; 54 2IRAMA FIRAM_LOW_ADRSHEBHEAL AT « ARUERTvxworks
boot 27 &ML T vxworks L, A —=F2KM: bootrom, bootrom uncmp, andbootrom_res.

B o Wvxworks AT HLUTT -

AT config/bspName/sysALib. s A sysInit (5 romInit#HMEL, BEmcH i, 2Eibcache, & H Y]
IaHERRTRED) AT priConfig. e ffusrinit () 4% FKR#ATpriConfig. cHfusrRoot () #F K
AT N R . W s
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Power-up: Execute VxWorks Boot
Image Sequence and

jump to load VxWorks Image.

VxWorks
[mage load
address : sysinit()
usrinit()
sysHwlnit()
kernellnit()

KI11—5 vxWorksMG SCAFHAT T
A vxWorks imagefE NAEH KRR

LMLA +
USER RESERVED MEM |LOCAL MEM SIZE

Local Storage

Decompressed
Boot Pragram

RAM_HIGH_ADRS
___________ FREE RAM_ADRS

I Downloaded

VixWorks Image

RAM_LOW_ADRS

Initial Stack

Network

RESERVED
LOCAL MEM LOCAL ADRS —= -— [MILA

E11—6 vxWorks{t N AET 4 )&
P/ FFRAM_LOW_ADRSF/IRAM_HIGH_ADRS7E 3 1f:
wind/target/config/bspName/Makefileflwind/target/config/bspName/config. h &
P
boot )7 MANVRAMER # M F i A3k 1SFboot 40, 5 MDHCPERBOOTP il 5% #% Ak 5 FH 644 iboot 2
Bro U A M B AR M7 25 U Tl A N BvxWorks . Fak K vxworksZE 4 /- RAM [FJRAM_LOW_ADRS, image
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FRI T Hb k4 FRYEFREE_RAM_ADRS. & F#i5eiZ )5, bootFEeBkE| A7 T-RAM_LOW _ADRSAb K #ivxworks A
HsysInit QAb. MIX iboot v I ACHS R B 45 78 5
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12 SEEEOR

121 LG HBY

AR A 2L B R H AR . B ARSI MR 5 L0 I Sk, A2 R PR IR N S SE I 4 2R 4t
VxWorks (1 TAFEEE, HI2{E Torando AT AIKA ARG RE. AN, HFBeih hi & SR F R AL
BLERIAEAIAN C 1R F S50, AT DU B 15 IR 22 AR ER 503 T A P TR A A kil LU i

ARSI PRFE A 1 S LA B A SE R P K SEBR R I &2, S B SRR BT IYE, A
PR A ZEDYANEFEL

12.2 E AL

ARSI T T NS B RGN LT DA A B 55, ARSEB R A B E AN AT
TEHT & 2l T R, AR
v ARSI EE I
ARG E] B AE AL
v ARSI AL
ARSI H R AL
10 WA IREh R
TR AR 7
- E AR IR B AR
o RN AR BT R AT R AR T BT (R R N 3 (9 A8 S 3 5 48 SR
W YR SEIG HAAT S BK, 2eHE 4 IRIEARSELS, 1 IREEA SN . RRREAR SN 4 N2ERF, DYIRFEA S
WA
WIS N AR -
1. AR RS RAF: HET ppe860 (Bi# s3¢4510 S8R Al VxWorks [ AR R G #1: IT R
2, UL HelloWorld 27 %115 5 8 411 .
2. WK ZATS5 OV e B 22 AT 55T S0 (D0 5 R S AN I T oy 8 1 R 500
3. ATSSIRIEAS : A v B BRI TE ML SEIL P AT 45 T A, RS IS 517,
U A LIRSS A A
B NN
L. ZARSS IV H R E0E, PR B RS REIH, DL Gl e B G AR e R S
2. AESRIFEEHLS]: A S T R SE IS R A . R SR, OSN[RS,
FREFD E RIS, ¥ i HIE S mE oA ECUE 5 B R AT 4
ISR NN -
Iy IR R A b W R 2 A IR e v BR ISR (I Bvk 2, BLACP P i 2% 1001 aa 4k, K
TS SRR .
2. EMERIRENFEP LU BRI 58 A (AT ik (SRR A BHPAT BAE BRAT: 25 A 1), S Al
I e B 1) A U, 48 S I3 DK SR e e v U7 2 S N FH R P A A FH e e 4 1 7 %
VIR SIS A -
1. 10w kahfe P vcit, M HARVER 10 #4F pR %k (W1 open, ioctl &) F&HIA G AR L/ K
2. MARRGA X dwiFt-makefile A% S 518
3. AR RGERIA XHik-browser, windsh, debuger T HAF .

O 3 O Ol =~ W Do~
7
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12.3 £ W

SRS 2 ] TR i A R A A R N SR T R T S T RE R O B 2 i N SR
T KB ABA T N S SN R E RS T A SR B AR SR, ST ST, A TTREE DT
BEFTRE S VP, VP SIS A 2 G

SRS N A EMAE DL R A 5 T -

BT, KA RSN, EAR A LR AN IEAR S

1. AKX RG I K fE

2+ AR ARG Xk (makefile LMF4S)

BEADI, MWCLFEEA S H (BR T LA H , AAEH T BEBE LIS B0 254 s2 5 8 5 ) AT
W AH, ERLIN R P SE AL . SRS S H AT LU LA

1. 5T, SCHLLCLFIhhe

RAUE=AMES, — DAL S5 (tnitTask), — A7 #4145 (tSendTask), — /MM % #

1155 (tReceiveTask);

325K tSendTaskt 55 ReceiveTask 2 [A) 4 FH Vi JEL BA 5 4% 3 B4k «

B3R tInitTask e ¥ & tSendTask F1 tReceiveTask LG ZL,

LK tInitTask BB EAL 6T B A=A BB RN

2« GWERERY, SCBLLL N IfE

YR KRG HAWANMMES, WAMES 2 B IS 5 Ak 2eE 5 se il 2

*AF windSh T

PAT semTest ‘b> AT H —HEHNUE 5 & LTS5 2 [l (1) [F] 20

PAT semTest ‘¢ A HTHEAUR 5 = SE TS5 2 1A 1 [R5

3. GMEREY, SLLL R IfE

A5 BRI o ST B B A I 8 i 25 2 P AT 45 2 TR ) [R5 5

¥R R2 $ct(irqS BT I, 45 1 g A TAE

4. GWERERY, SCBLLL N IfE

MPAT timerTestStart  “w’ IS, A FFE T 1400 € I 2% SEIRAE Sl B 34T R

MPAT timerTestStart — “a’iF, A4 4 B I SIS US40 34T B

AT timerTestStop  “w i, {5 1EE @ 4%

AT timerTestStop — “a’ff, 457 1l By B

5. ST, SEMLLT YiRE

ARG W/ MTE5S tTaskA,tTaskB;

Y tTaskA AT I SE R & LED3,

4 tTaskB T I sl 0 48 LED4,

3% T R2MEK LED3 55 LED4, FMl[R# (TaskA & tTaskB

6. SR, SEWLLT DiRe

ARGHMWMTSS, tClientTask Fl tServerTask;

AT Z A FH Y B BA S SEIRAT 45 1A IRl A5, tClientTask A5 vH BEW(BAEL44, U add F1S4N),

tServerTask HTH B, 7EMRSSEATSS EHAT BB (AN SEBUINEZ ), B HAT I 45 R i

— AN L BAF 3R [P 45 tClientTask 114%, tClientTask FTEP 45 53,

7. GWEFERY, SCBLLL R IfE

O 5 BN I B IR AN RR P (1 3B r—R), BERR— Bl S IR T, REROE T

WA BR P A7 8 1O WA SRS RE 7 SE BT doctl %k, B write FRED).

8. YL LL T UyRE:
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RGAWAMES, /3094 tTaskA Fl tTaskB: 24 tTaskA $ATH, K6 M4 LED3 5% 5
b, Y4 tTaskB $UATHS, KGR LED4 mist 5 #; s k06 AR AT W & IR ah %
FFCUnfli A ioctl R%, 8E write BG%R), BFIA] 5s fH taskDelay pRECSEHL, SR b5 n)
R A (T B A 5 &S

9, YuHFEFEIMLL T YR

PR RGP =AML, tTaskA Fl tTaskB, LM tTaskC, SR SZHIA A7 AY [A) 20 ol e Y
W22 (AT b G 5 B FARLE)

10, @3S 5 B RS 5 I W IR EAE,  OF B0 e 4k & R %)

12.4 LHNR &

SIS T AR SN (22 Tornado #AF), SEIAR—4 (hwa860 SRk, S5V H AU —
A RO MR XKD, IR A

12.5 LT

FARK) S5 D IR 2 2% AR5 13 70 3.3 5 (f# F Tornado T & ik A A VR FE) o

12.6 SRR EEK

SRR RS B S RS A BT UE A 5 SERAi s 2R DU A
SR 2

S H

S N AR

S U R

SRR

S 45 R

SR T

Dy

~N N O R W N =
s 7 Pl P P P P
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A1 @t

HWA-XPC860 H % 4 A 5 FAT Y 32 Ak A CPU—Motorola 23] [F) MPC860 BEit . Ak 45 H F

& A SEBIR

Pt ANFEA ML RIS, W AT AR R, T T USER AN T i 32 47 CPU IPERE

FF ]
A2 KA E
AW FEATE W R -

CPU: XPC860

50MHz

AM

32M F75 SDRAM

P/~ RS—232 Hi 1 COM1 F1 COM2
—AN TOM LK 1T Chfic) s

TAFEAE
Flash K/):
At
H.

B

—A~ 10M/100M HIEMN UKW BT CRH P FRE);

IR
HIYE R -
P -

A3 5

4 A PMC B3k M l— N A gz
—AN5VDC M5 E 1
—™ BDM ik 0.

HWA-XPC860 i 1= I Al &5 A4y 0 A 215 1) 25 20 4 v 43 Dol s o
A3IRGHER
HWA-XPC860 (1] RSt 45 e an P B 5% -1 P
R STH > MPC860T 50MHZ <« BDM iR 4 1
A
AL E f—" < FEC »| 100M Enthernet
4M Flash | — < SCCl » 100M Enthernet
32M SDRAM | — ML COM1
PSSV T S S a—— U2, COM2
w‘ Other bus= Ah i e e
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N H CHALIT R
A8 1) MPC860 4T K —MRAF fHERl . FRAFBETE A SO AR AT, AT 294 Bt AT AR TR N 3 Sk I £
YERGE Vxworks 47— NERAI T T BEOFBvR A SRR FE 4 5 N 54 mT LA AR AR R 10
1M EE N T 7E Tonado (IS5 Wi 4 55 BSP SCPFRIZ 5 KA AR P . IR X86 O3RN, /bR PP R i)




K A-1 HWA-XPC860 #1115 58 45 FAE &
A32RESEE
K1 HWA-XPC860 H 1 N A7-4 e %
A iE it ZEWHhE | ThRE FiEfES
0x00000000 | 0x20000000 | 4} SDRAM, PN 1745 ] CS1
0xFF000000 | OXFF010000 | PN 25 17 #e4% a) /R
0xFFC00000 | OxFFFFFFFF | #Mi6 Flash, FeFEAfigasial €S0
A33RGN B

AR TAER B0 h 50MHz, HHAMS— F B dR$e ke MPC860 oth fr, it i #3i% CLKOUT=50MHz; H.{&
HEL I G P B o -2 ol

MPC860
X1 SULENFT CLKOUT oMz
K A-2  ZRGeah e o &
A3.4HWA-XPC8601R = 28147 B AE &
I J2 JTAG LED4 LED3 LED2 LEDI
Ue fececee s2
RJil D LXT905 XXX X U9 o
I T1 % EPM7128
RJ-2 Ull AT491V320 CPLD
LXT972 FLASH
[ T2 U3
J3
SDRAM
COM1
Ul
I MPC860 U4
J4 o 71 BDM SDRAM
COM2 P1 feeeee
v . ll o000 @@
[
K A-3  HWA-XPC860 i 1~ 25444341
A.3.5T5 553 r 45 )
S1 N, %R ST, R ANEADIRZS: MATF ST, BEFRAL5E M. S1 ZEMR LA &
LK A-3.
A3.658 O E

HWA-XPC860 H-<42 fit Py v AT 4% 11, U3 B0 RS-232. A BE T ] SMCT 42 11 S 3 11 COMIL 5
SMC1 #% I SEHLHR 1 COM2.6
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XPC860

> g COM1
MAX3232 M
SMTXD1 > >
SMRXD1 |« <
SMTXD2 > >
SMRXD2 |« <
M3 COM2
< 2

A-4  HWA-XPC860 & 118 %5 %]
4 HWA-XPC860 i 1) 5 11 55 PC HUAHIE RN, i AE FHAS XA 2k, A8 X715 WL A-5.

HWA-XPC860#5 = PCHL

oML

w
w

KBl A5 B AT SOERE

A3 T O E

KRR 0 0 2452 T HL B e 1OM LK A 10M/100M [ 5@ 8 LUK M . — B LR, BRI,
ARRAIEHZ 10M/100M HIE RN LUK M 42 LR o, BEASEEAE 10M/100M BAKKIZhAE.  10M BLK M4 1 il
MPC860 [f) SCC1 53, 10M/100M & Y LA A R4 11 iy MPC860T ) FEC SEHL. 2 A 23 ) e A -

2 3-7  DIORME: Ui

MPC860 ;1 BOhee B AR R O£
SCC1 #:1 10M $2 1 RJ-1 RJ-45 PG
FEC 111 10M/100M RJ-2 RJ-45 PG
A3 8PMCY BN

HWA-XPC860 (1%} 4 T FHPUAS PMC B2ddifF5e ik, S EAGR1FE D5 50 sk 3-8-1. £ 3-8-2. &
3-8-3 I 3-8-4 KU HH »
*3-8-1 J5EIEYS

Nk B T 3y Ik=s R T
| DO CPU [f) 2 D1 CPU ffg 32
3 D2 32 fr %k 4 D3 IAAE TR
5 D4 Wf5 6 D5 T4
7 D6 % 8 D7
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9 D8 10 D9
11 D10 12 D11
13 D12 14 D13
15 D14 16 D15
17 D16 18 D17
19 D18 20 D19
21 D20 22 D21
23 D22 24 D23
25 D24 26 D25
27 D26 28 D27
29 D28 30 D29
31 D30 32 D31
33 A30 34 A31
35 A28 36 A29
37 A26 38 A27
39 A24 40 A25
41 A22 42 A23
43 A20 44 A21
45 A18 CPU ¥ 46 A19
47 A16 32 ﬁﬁi?@ 48 A17 C}DU 1 33
. A kA
49 Al4 HHAE 5 50 Al5 A
51 A2 54 52 A3
53 A10 54 All
55 A8 56 A9
57 A6 58 A7
59 A4 60 A5
61 A2 62 A3
63 A0 64 Al
*3-8-2 J6HENES
Ly LR | S AR Pt B
1 100 2 101
3 102 4 103
5 104 6 105
- 06 ECP}D L) 16% g 07 ECP;LD@;’%E‘Jm%
. 08 10 15%0\ DA " pr- 10 15%0\ DA &
Mo Mo
11 1010 12 1011
13 1012 14 1013
15 1014 16 1015
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