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Abstract

To support distributed environment that is independent
and standardized between heterogeneous system, a
study on the TAO(The ACE ORB) communication
middleware based on the RT-CORBA is highly being
done, The TAO supports real—time features not on the
general purpose operating system like Windows or Linux
but on the real time operating system like Vxworks or
LynxOS, In this paper, we build and construct
environment that supports a thread—level real time
feature by porting the TAO on VxWorks target, Also we
validate the ported TAO by network communication with
the TAO of Windows,

(3. 5d FE&Z2IHY
RT-CORBA(Real-Time CORBA)S
TAO= RT-CORBAES 7|HFo =2 AR|7HIS AlFdl=
EA 2] FAl vlEHofoltH4l,
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= =R 28oA QTR AARE 29AA
VxWorksol| s 7tefs] 27fstal, VxWorksof o]4jd
FA vlEdel TAOO] sl AwEnt 3FelA=
VxWorksol| TAOS ©]4s}7] 9Jgt Hetel disf s}
i, A%olA TAOS| oA Axtet § VxWorkso] tgt
TAO °o14Z AFsie, 5ol 22 9 FFATA
o whsl 7l&tt.
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1. VxWorks

VxWorks= Wind RiverAlo|A A|Z+s}e] Hufjst= At
& AARE LFAARIG, AT 2AEY 7)eke] wkE
HegjA7] Adz, wE AHYPE SFEARN
ITC(Inter Task Communication)S A|]¥3stc} 05E
2559) % 26654 ST ALGSEl, FL S
o] HlAa Afolof= e gEmNl AAEHE A
£35}31,  POSIX  ClE|Ho]Aet  AMP(Asymmetric
Multi—Processor)S Ao}, H§F VxWorkse= AR
A QEHOIAE 3 Windsheh 2k A4S AU
o, Mo EE EE 44 239 UM Tl A5
Ul it AAF & 52 AHeithel.

VxWorks= x86 A]g]%, MIPS, PowerPC, SH-4 %
W cPUol olAlEiRen], 95 B g Al B

A 25 5 dAE SRt 2ofell ARSEAL Qi
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2. TAO

TAO+= DOC(Distributed Object Computing) 1]
A "WEo]-  DRE(Distributed
Embedded) AJ281S $3F CORBA 7]4ke] Al ulE¢)
o] FHFLE, 05 SHARIl HEYA L 15305
= =Y IdY3  ACE(Adaptive  Communication
Environment)& ARESHHT]. A7 E A% WI1E
4 ol Jlom 20004 49 AA 4l Hel= HA
2 ACE+TAO 5.6.8(Latest Micro Release Kit) o]t}
7t AR VxWorksE gl qlojA oFtel Ajol

Real-time and

7} 2+, ACE+TAO 5.6.2HA OJAMLE] VxWorks
5 XX % 6.X HH B tisf] A¥s THH8I9].

TAOE OS ©]A1, SAIREGE, oiE tdE &
Al(Event demultiplexing), ©JHIE 3NEYH tTjAuA
(Event handler dispatching), %£7|$KSynchronization),
AR (Fault detection), 1AW (Fault tolerance)
U SAEQ TAE 7+ X R4 (Latency controlling)
S0 ot QST AT 7158 ABU, ET ANE
o] 7Fs®t C++ wrapper facades®} THIRE SHEA
49 e T ABAES AT At 12
% 1© TAOS] ORB 3012 LjEh}

Inargs

O——>
OBJ __ Operation() OBJECT
CLIENT REF +—o0 (SERVANT)

out args+return value

| oL
1Skeleton,

Interface Object Adapter

4+
6 : dispatch()

Connection
Handler

:KCreate &

Activate Thread

Activation
Strategy

5: request

response

i |

| RIOP
I Handler
Cached
Connect
Strategy

- ———

f—————————1| Strategy 1

| Acceptor
’ -—=\ 2 : Chnnect() N = -
| Strategy Reactor
1 Connector s .
_____ Q: accept() sj
CLIENT SERVER

»» 13 1. TAOY ORB 39

TAOE RT-CORBAS 7|¥ke= YAAIS] ARt
2AEY 71Nl SEste] AAITMIE AY3EE TAO
o] AAZE AAEY AHlLe 2ZERl(off-line) 27
=97 22kQl(on-line) AAEFLR FEEEH, &
AEdy AulAE EE IDL(Interface
Language) %4Fe] A3 7hs4d AR5 EA § 1
AES 7uto g FE3 CPU AFYS 7HA 2L 9l4to] 4
P = A=A AARE EASHA Hoh E3F AAEY
AO9] AA|7t ORB endsystemo©|

3l T
SAES] HET Y= PR AT o
) ]
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TAO+ Windows, Linux, VxWorks & CT}3t
ol o4j3hs] 93 2t BehEel P U=BAS
3tth VxWorkse] A9 322 AHul(Cross—Compiling)
= 2 5 ARE FolBEEE VxWorkso] o]4sfjof
7] o, HOSTZ, VxWorksE
TARGETO. 2 3o TAOE VxWorkso] ©|Alsto 24
AN S A Yk Hetol sl At

. =
Windows&

H/W 2 s/w 24

ro

1. TAO O|AIZ ¢

TAOE VxWorkse oJ4Js}7] ¢13t HA|2¢l sh=9]
o] #4< 1% 20] Yehygich

TARGET
HOST2} TARGET 72|

]’ Alglg g
Windows XP SP3 ViWorks
e e

P> 13 2. TAO OlAl2 YVt StEYOI9 14

HOST: Windows XP A{H|ASZS AA= 3t
Intel® Core2DUO 3.0GHz CPUE A&,
TARGET-S PPC6047]¥1e] SVME/DMV-183 BSP Z| ¢
atof] VxWorks5.5.1 A& ARESITE 3E 12 TAO
o[4S gl Bagt AxEolel MHS Ve

E 1. TAO O|AI2 98t AZEOi9 14

~ZEF0| 0I5 A

Microsoft Visual Studio VC7 o &+

Tornado 2.2.1( VxWorks5.5.X)

Cygwin 1005.25.0.0

ActivePerl 5.10.0.1004-MSWin32-x86
ACE Version 5.6.4

ACE+TAO

TAO Version 1.6.4

T8 8/2HATMO|E 847 J

2. TAO O|AlE ¢st =2td1d
2.1 Tornado?| StA TN

Tornado 2,212 7|24 O =2 make 3,74 HZHa A
53tk oA TAOS] HMEE 94+ make 3.80
GVK Patches HA2] make’} L3}t Wind River
AtllA Bl sjx|utds AlESHARE ~AFE FEE
Eo] Q7] wlEo] MSVC 4,0& ©]83| make 3.80
GVK Patches® Zud 3 & o]& AFg3IT} F3t
make®| M2 g HHE HESP] S8
depend. tcl TUL make exe?} FYTH Zrof EHAlS}
o, ololnele] Aol Was sAE Aol FAI

E

o2l +21& Aoet utdS o]
2.2 TAOS| &AM

VxWorks TARGETS 3t ACE+TAO Hl:==
Windows HOSTO|A] o]2ojZltt 2, Windows HOST
oAl $AZeR ACE+TAC HIEE F3f fofxl dil =}
4L 7R3l VxWorks TARGETS 93t HI=E =35}
L Jolt). ACE+TAOL Zizte] ZES $i3t Aein
Ug HolEgon, Haelelt ol Al W=
CONFIG.H  3dHutds AT,
CONFIG.H mdofi= o]A4E TAOZ} 7HA= o8] 7HA]
Ve AU 4 sleH, o5 3 29 UshfSic

=2
L

R 2. platform_macros . GNU I}Q 149 o

CONFIG.H ot o] &

#define ACE_HAS_IP_MULTICAST

#if defined (_(MSC_VER) || defined (__BORLANDC_.)
/* WindowsE 9|st sl Mol +

# include "ace/config-win32.h"

f#else

/* VxWorksE It szt Mot «/

# include "ace/config-vxworks5.x.h"

#endif

%3t make PEFolet oA PASoF & FHE Y
5t= mtdel platform macros, GNUE AJAsfjof i),
of7lol= 54 E9F, Y SHEY #Ad =2 Hy

oz wa} A-sH Makefile TAREE 7|t &
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39| A platform macros, GNU T} F£A9] o & Ho|al
s,

H 3. platform_macros . GNU I 31/49 o

platform_macros.GNU Il o] L&

CPU=PPC604

debug=0

optimize=1

QtReactor=0

XtReactor=0

partial_links=1

include $(ACE_ROOT)/include/makeinclude/platform_vx
works5.5.x.GNU

ACE_COMPONENTS=FOR_TAO

3. VxWorksZ2| TAO 04!

TAO ©oJ4]& 3t eH14S &= $, Windows
HOSTO|A VxWorks TARGETS 9J3F glo|Hajg]e] |l
S gt 2E olHePo] thief maked] RE
S AA grolBe ol dialh=  static libs=1'E,
54 gto]Belo] tisfAl= " shared libs=1"o|t},

[1]: Entering directory C:/Corba/fiCE_wrappers/ace’
o2t 2Fs[0 ASYLCH
makefile: /CorbasACE_wrappers/ace/GNUmakefile.ACE MAKEFLAGS=w — static_libs

02t #8gl0] Alsuch
cppe -mlongcall -mepu=684 -mstrict-align -ans 02 —fstrength-reduce —fno-hui
in  -I/Tornado221ppcHtarget/h -DCPU=PPC684 —DT00L_FAMILY=gnu [-DT00L=gnu
frmerge-templates -ftemplate-depth-58 -fexceptions -fsigned-char -DACE_UXWORKS
x551  -I/CorbasACE_wrappers —DACE_NDEBUG -DACE_USE_RCSID=8 -DACE_HAS_EXCEPTI
S -DACE_NO_INLINE -I.. -DACE_AS_STATIC_LIBS -c¢ -o .obj/Local_Name_Space.o Loc:
1_Hame_Space.cpp
ccppe -mlongcall -mepu=684 -mstrict-align -ansi -02 —fstrength-reduce —fno—hui
tin _ -I/Tomado22ippolarqet/h__-DCPU=FPO504 -DOOL FAMILY=gnu_-DTO0L=gnu __

:E;ge-telmhtes —ftemplate-depth-S@ —Fexceptions —fsigned-char -DACE_URWORKS

g 719ke] TAO Wjoll HoH oz SeA5E Al
SIA A 7] ol gtol=e gzt ojAld off 3
olHejg]o] gt HPATE TEH o o Ta
A AYAZE EASHA] o glo]HejE o]o]
57| wfzol] WEEA] 2lolHee] oo wet At
Aoz ZolHyE  ol4sfof gty I 4e
TAO CosNaming Serv Zfo|Ez g of gt J&2A4S =
A8} 3k Holtt,

o ofl hu
oy oo

TAO_CosNaming Serv

TAO_Messaging

[TAOisi'cJ.'tils ]/[ TAO CosNaming Skel ]

[TAO_CD\‘]ecFaI:lnry] [ TAO_PortableServer ] [TAO_CnsNaming]

[ TAO_IORTable ](—

TAO Valuetype TAO_AnyTypeCode

D

PP 13 4, TAO_CosNaming_Serv

stoju a2l 9Ny

VxWorks 29| ©o]4l& 93k TAO gfo]Hejz]7} BEF
Y=7h Sl VeWorkse] AMSAF QIE #]0] A2l WindSh
Aol 1d'eE 8 TAO go|Hee]E of43itt 1

5% VxWorksS 98] AAE TAO golE#E 9

2
=
= T AR oslke Hge Heldh

PP 12 3. VxWorksz9 0OlA12 99t TAO Wt

1% 3% makedFE YT F TAO 2ho|HE 2|7}
Hoss S Uepdch, Ados FAE A ¢
9] YjgofA R upe} ZHo], platform macros, GNUR
e 4B TARGET CPU, T £ S8 vge
2 we} sgdn Ew gHos mAE ALY
W&k o] CONFIG HOJA Aot FA4E Ed=
ACRS} 5 WE§Ho| F7hso] WE} g,
TAO9 &4 zZio|He|g|E VxWorksol o] wi=
gtolHejE|7te] oj&gde IPsfof Ttk C++ ZA|A]

%651  =I/Corba/ACE_wrappers ~DACE_NDEBUG -DACE_USE_RCSI1D=@ -DACE_HAS_EXCEPTI =lolx
_DAGE_HO_INLINE _I.. -DACE_AS_STATIC_LIBS _c -o .ohj/Mame Proxy.o Name_Pro: MEE) ERE Sl S50 B0 =
-CPP Dl ®|3] 05
A

time.ior

value = 0 = 0x0

-> 1d < 1ibACE.so

value = 536846992 = Ox1fffa290

-> 1d < 1ibTA0.s0

value = 513694112 = Oxle9e59a0 = TAO::Ret Object Argument T<CORBA::Ohject *, TAO
Pseudo Var T<CORBA::Object>, TAO::Any Insert Policy CORBA Object<CORBA::Object

*: > type info node + 0x20 - - - -

-» 1d < 1ibTAO AnyTypeCode.so

value = 510862720 = 0x1e732580 = TAO NVList Adapter Impl type info node + 0x20
-> 1d < LibTAO CosNaming.so

value = 515725104 = Oxlehd5730

-> 1d < LibTAO_IORTable.so

value = 516219568 = Oxlecle2h0

-> 1d < 1ibTAO_PortableServer.so

value = 514246672 = Oxlea6c810 = TAO::Any Dual Impl T<Messaging::PolicyValueSes>
type info node + Oxh10 - 0T

-> 1d < 1ibTA0 CodecFactory.so

value = 513863920 = OxleaOfOf0

-» 1d < 1ibTAO PI.s0

value = 514297264 = Oxlea78dh0

-> 1d < LibTAO Utils.so

value = 514549632 = Oxleah§780

-

SE 04[5 24 [e00eh-1  [SCAOLL [TAPS oM [Z[0TE

Y

PP 12 5 VxWorks29 TAO 20|z 0N
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VxWorks Aol TAOZ} 2H[ZA] o]AEeS AF
317] 938l Time Stamp 9AIS =3 Windows %A
A2te] A7k 5715 BlAES st Windows A
W T2 gdo] EAS 93t IOR(Interoperable Object
Reference) 1t A/dsto] SpoldE 84S 7|de
2 Qe Aol Solew, 23T Fejoldze
Hol Portf13E &3 &, TAO F4l WAUSY A
g At R St Seo|dEY] 23S B A
23t AH = aid Ade TRESIL oA 2 T7] e
2 ot 835 7IEA "ok 2% 62 Windowsoll
A AYE Time Stamp AHe| HFolo},

o C:WWINDOWSWsystem32¥Wemd.exe - server -d -0 time.ior =18

&he IOR is: <IOR:81 9444c3a54696d653a312e. 1|

@102cdBf 136382e3138382¢34362e31373200cd4bB7cdcd310AGRAA14810F ¢
4e5 1 £ 6£ 74504f 41006368696 c645f 786f 61 APAARAPAAAG1AAE
EBS%%dGScdcdcd238BBBBBBBBBBBBEBBBBBBlcdcdch4f4154BIBBBBBIEBBBBBBI:dch]

919061 081 AEAAAAE1 061 A5 69 9101 APHAAEEAA>
0 ({772 B545 — Transport _Cache_Manager: :¥111 set_1, current_size - B, cache.m

A0 (117211552> - II0P_Connection_Handler::open. L[IOP connection to peer <168.1
-46.161:1868> on 1696
1172711552 - Transport_fache Manager::hind_i, Transport[i696]1; hash —146

VxWorks 22}0|H E 22E] BJA|X]

2 xAHIO
A0 (117211552> - Codeset_Manager s roco
in request. using defaults

A0 (117211552 - Transport[16961::handle_input,. error parsing incoming message
A0 (117211552> - Connection_Handler[16961::close_connection_eh, purging entry f
om cache

A0 (1172115523 - Connection_Handler[16961::close_connection_eh, removing from t
e reactor

A0 <117211552> - Connection_Handler[16961::close_connection_eh. cancel all time
s

A0 (117211552> - Connection_Handler[16961::close_connection_eh

PP 13 6. Windows9 Time Stamp AH

A FA O -d E gud] BER AR oujst
i, —o time ior’ & ZEto|AES] FAIS 98l A

#7443 10R 51219 o] ot

-> spa ace main,"-d",*-f', "time.iox"
value = 0 = 0x0
=>

Time and date client

TRO (-1]511055760) Defau.lt_l!esource_hctory - codeset manager=Oxleaddaal
TRO (-1]511055760) Loaded protocol <lIOP_E‘ac )
TRO (-1|511055760) - Transport Cache ManfyedflLLLIERILI ERES

size = 0, cach

1186.46.172: 44715 on B
Ao TT5TIOS 70T Tesnaport Castis Timsgers (BTl T, Toammpert (017 i 17807
7821
[(vxWorks) TRO TEST T =
string time is THU APR 23 03:54:24 2000 [P IR RR RACUE

TRO (-1]511055760) - Connection_lland.ler[ﬂl::close_connect.ion_eh, purging entry f
rom cache
TAO (-1]511055760) - Connection Handler[8]::close connection eh, removing from t
he reactor

Pp 181 7, VxWorks? Time Stamp ZEO|YE

[T &/ H AT MO

[

rHu

849 JH

a9 72 VxWorkso] S2fo|UE 2to|He2lE A4

A= ol A 34 ~f time.ior 2

2 E=RolA A uSge] 1A09 AN A9
$I8h AAZE LA VaWorks Aol TAOS ol
st7] SIF ere @TEE, SHHE TAO o[4S WE

VxWorkso]] TAOS oJAlgl7] 5
ActivePerlS X5} o1, Tornado”} A|&3dl= GCC
2.96 Hutde 9 PJAE ARE3H7] I3 Makefile ¥4
= VxWorks 5,5 18| Agstes 74stoict, E3t
Cross—Compile Make A& ARMEsH] 3
platform macros, GNU TS AJA5Fal VxWorks5. 5.1
2 93t GNU MakefileS E36IES 314t TAO ¥
=8 o Qoltl B4 2ojuzlelel E4Y se}
sto] £alA o2 VxWorkso] ©]418l1l, WindowsAHo)
TAOS}S] A7t 5718} SAlE &3l ol4)¥ TAOY| 7]&
2 Bttt

F5 ATAAR TA0] HHO| EolHol w} wAY
3= VxWorks29] TAO o]2lo] djg 33k EAS
s dstz] Sl At7F Basict E3F TAOO AMEHE
B golHegE VxWorkse] o413 79 oF 80MB
=719 wjxte] F7to] Hadtd|, ol AA|ofo] At
T = Al2FY] B4 uHE of 443 2AE =2
g 4= Q171 ol TAO golEe{gE YHt= AlX
dof AME 7heoles RE glolHeE|o] oF
ofsto] agt golHejgjuks oA 4= Gl Wt

gk A+t7F dasi,

Cygwin,

g
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