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TOPPERS/JSP1.4
Project Technology

Project Technology

1-1.
Windows2000 Microsoft VC++6.0 BridgePoint6.1 MC3020
Version3.1.0 2003 9
BridgePoint
MC3020 TOPPERS
MC3020
Windows
TOPPERS MC3020
MC3020 Project Technology ()
1-2.
BridgePoint
MDA OMG(Object Management Group)

Model Driven Architecture

PIM(Platform Independent Model)

PSM(Platform Specific Model)

MC-3020
PIM

PIM PSM

Project Technology DesignPoint



1-3. Project Technology

Windows
MC3020 Verision3.10
\Version2.2.6 Version3.1.0
Unix MKS Toolkit
VC++
gcc
PEI
()

TOPPERS Windows

gcc

1-4.( )
Project Technology

populate.arc

()
Technology PEI

()

Version 3.1.0

BridgePoint6.1
MC3020

Cygwin
Cygwin

VC++

populate.arc Project
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Cygwin

C:/usr/mc3020

C:/usr/BP/Oven

Cygwin bin rox_init_node

c:/usr/BP/Oven

$ cd c:/usr/mc3020/bin

$ ./rox_init_node

c¢:/usr/mc3020/bin

Enter the pathname to directory in which you wish to tanslate:
c:/usr/BP/Oven

Creating application node: c:/usr/BP/Oven

Application translation node successfully installed!

(1) Change directory to: /cygdrive/c/usr/BP/Oven

and enter ‘make help’ for a list of available targets.
(2) Use ‘make dom_node’ target to add a domain to the system.

‘make dom_node’ without further parameters will provide examples.
(3) Edit Makefile.user to provide specific commands and options

related to your C complier, assembler, linker, etc.



$cd ../../BP/Oven
$ make dom_node domain=SMP_oven_r
make[1]: Entering directory ‘/cygdrive/c/usr/BP/Oven’
rox_get dom_sqgl: INFO: ‘c:/usr/BP/Oven/SMP_oven_r/schema/sql/SMP_oven_r.sql’
CREATED.
‘rox_get_dom_sql: INFO: Domain ‘SMP_oven_r’ using version ‘2
on branch ‘MAIN’
rox_dom_init: ‘c:/usr/BP/Oven/SMP_oven_r/Makefile’' CREATED.

Application domain node successfully installed!

(1) Before continuing with translation. you must register domain ‘SMP_oven_r’
in system coloring files: system/color/registry.clr.

(2) Domain coloring files have been placed in: SMP_oven_r/color.
You may wish to edit these at this point before continuing with translation.

make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

$ make dom_node domain=SMP_ooa_timer

make[1]: Entering directory ‘/cygdrive/usr/BP/Oven’

make[1]: Laving directory ‘cygdrive/usr/BP/Oven’

Oven SMP_oven_r SMP_ooa_timer

color

gen
user
skel

system
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{:I html
=7 SMP_ooa_timer

-7 color

-] een

-] persist_dir
-7 persist_skel
i schema
-] skel

-] tranzlate

A- user

=7 SMP_ovenr

-7 color

-] gen

-] persist_dir
-] persist_skel
i) schema
-] skel

-] tranzlate

]{:l user

=] svstem

-7 color

-] gen

-] persist_dir
-] persist_skel
i) schema

-] skel
-] tranzlate

]{:l user
2-2.

system/user

VC++

Makefile.user 162

166

ROX_MC_TARGET_COMPILER

CMD_COMPILE
CMD_ASSEMBL
CMD_PREPROC

E
ESS

Oven

EIG N U”
${GNU_CC_CMD}

Makefile.user



CMD_LINK
!

= ${GNU_LD_CMD}

ROX_MC_TARGET COMPILER = “MVC”
= ${MVC_CC_CMD}

CMD_COMPILER
CMD_ASSEMBLE
CMD_PREPROCESS
CMD_LINK

= ${MVC_LD_CMD}

BP_TOPPERS/Oven

Makefile.user

C:/usr/BP/Oven

BP_TOPPERS/Oven/SMP_oven_r/color

domain.clr

object.clr

populate.arc

C:/usr/BP/Oven/SMP_oven_r/color

BP_TOPPERS/Oven/SMP_ooa_timer/co

Ir

domain.clr

object.clr

populate.arc

C:/usr/BP/Oven/SMP_ooa_timer/color

BP_TOPPERS/Oven/system/color

bridge.clr

registry.clr

sys_functions.arc

system.clr

C:/usr/BP/Oven/system/color

2-1.

$ make bridge_skel domain=SMP_oven_r

make[1]: Entering directory ‘cygdrive/c/usr/BP/Oven’

make[2]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’

make[3]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’

Regenerating database schma/gen/SMP_oven_r.gen for domain ‘SMP_oven_r’...

make[2]: Leaving directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’
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make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

$ make bridge_skel domain=SMP_ooa_timer

make[1]: Entering directory ‘cygdrive/c/usr/BP/Oven’

make[2]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’

make[3]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’

Regenerating database schma/gen/SMP_oven_r.gen for domain ‘SMP_ooa_timer'...

make[2]: Leaving directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’

make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

C:/usr/BP/Oven/system/user/skel

4-1) COM _bridge.h
4-2) TIM_1_bridge.h

C:/usr/BP/Oven/system/user/include

BP_TOPPERS/Oven/system/user/include

rox_trance.h

C:/usr/BP/Oven/system/user/include

P10_bridge.h

sys_user_co.h

BP_TOPPERS/Oven/system/user/source

COM_bridge.c

C:/usr/BP/Oven/system/user/source

P10 _bridge.c

TIM_I_bridge.c

SyS_USer_co.c

11




all
$ make all

c:/usr/BP/Oven/SMP_ooa_timer/gen/object/T_dom_init.o
Your executable has been placed in c:/usr/BP/Oven/bin
SYSTEM BUILD COMPLETED - enjoy...

Make[2]: Leaving directory ‘/cygdrive/c/usr/BP/Oven’
Make[1]: Leaving directory ‘/cygdrive/c/usr/BP/Oven’

1DPIO_JP_XX P10O_bridge.c
P10O_bridge.h PIO_bridge.h  PIO_bridge.c
2)T_INT_T_J_XX T_INT_T_bridge

Sys_user_co.c
2-3
all_no_gen

$ make all_no_gen

C:¥usr¥BP¥Oven¥bin rox.exe
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2-2.
MC3020
V3.1.0 TagOldStatePopulation
object.clr
TagStaticPopulation Project Technology TagStaticlnstancePopulation
TagReadOnly TagTransformerGenerartion
3.0 RevA Project Technology V3.1.0 V3.1.0
domain.clr TagFunctionTranslationOff TagFunctionTranslationOff
TagUseOldStatePopulation
object.clr TagStaticPopulation TagStaticPopulation

TagClassOprationTranslationO | TagClassOprationTranslationOf

ff f

TagPElsDefinedInData TagPEIsDefinedInData
TagStaticlnstancePopulation TagStaticlnstancePopulation
TagReadOnly TagReadOnly

TagTransformerGeneration

13




populate.arc StaticlnstancePopulationBody

StaticlnstancePopulationBody

system.clr TagCollectionFlavor

TagCollectionFlavor

TagModelDebuggingOn

TagModelDebuggingOn

(TagModifySystemPrefix)

(TagModifySystemMethodPrefi

x)

(TagModifySystemTypePrefix)

(TagModifySystemDefinePrefix)

(TagModifySystemFilePrefix)

2-2.

2-3.

libiconv.a
C:/usr/mc3020/make Makefile.root 421
420 mv $${target_file}.new $${target file} ; ¥
421 echo “${CYGLIB}/libconv.a” >> $${target_file}
!
420 mv $${target_file}.new $${target file} ;

Windows
ROX_MC_XLATE_STRINGS=TRUE
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)
3-1
3-1
3-2

TOPPERS
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BridgePoint

3-2.MC3020
MC3020

3-2.TOPPERS
3-2

-1 me3020

w1 plt
#-_] schema
] str_update

----- ] translate

3-3.mc3020
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mc3020 arc
bin
docs faq FAQ
m
ug
examples ae ae
aslegos aslogos
autosample
pei PEI
img
make Make
mech indep
windows Cygwin ksh
plt dtd
shellscript
schema colors
keydir BridgePoint
sql
str_update
translate
3-1.mc3020
TOPPERS C:/usr/BP/Oven/system/gen sys_init.c
sys_evpool.c sys_init.c sys_evpool.c
RTOS TOPPERS
RTOS
sys_functions.arc
mc3020/arc
system.arc - sys_init.c
sys_evpool.arc - sys_evpool.c

17




3-3.
sys_functions.arc

mc3020/schemal/colors

RTOS
RTOS

sys_user_co.h

RTOS

rox_init_node

sys_user_co.h

1 GetMainTaskSleepRequest

EnterEventMutex

LeaveEventMutex

WakeUpMainDispatcher

(2 I BN N B VO I \V]

WakeUpMainDispatcherlnterleave

WakeUpMainDispatcher

sys_finctions.arc

3-2.TOPPERS

TOPPERS

TOPPERS

GetMainTaskEntryDeclarati

on

Int

main( int argc, char * argv[] )

void

entry_task( VP_INT exinf)

GetMainTaskSleepRequest

/* no RTOS function */

if(wai_sem(SEM_MAIN) < E_OK){
syslog_0(LOG_NOTICE, “Main Dispatcher
Semaphore WaitError!”);

}

GetMainTaskEntryReturn return 0; /* not return value */
EnterEventMutex Al N
.assign attr_result = “/*entry event | .assign attr_result =
mutex */” “wai_sem(SEM_EVENT); /* entry event
mutex */”
LeaveEventMutex Al N

.assign attr_result = “/* leave event

mutex */”

.assign attr_result = “sig_sem(SEM_EVENT);

/* leave event mutex */”

WakeUpMainDispatcher

A

/* wake up main process */

18




.assign attr_result = “/* wakeup | {

main event dispatcher */” ER ercd;

ercd = sig_sem(SEM_MAIN);

if(ercd 1= E_OK && ercd != E_QOVER)
syslog_1(LOG_NOTICE, “Wakeup

Semaphore Error! Error id = %d”, ercd);

}
}
WakeUpMainDispatcherinte | .// /* wake up main process */
rleave .assign attr_result = “/* wakeup | {
main event dispatcher */” ER ercd;

ercd = sig_sem(SEM_MAIN);
if(ercd !I= E_OK && ercd != E_QOVER)
syslog_1(LOG_NOTICE, “Wakeup

Semaphore Error! Error id = %d”, ercd);

}
}
3-3.sys_functions.arc
3-4.
system.arc
system.arc sys_init.c sys_init.c
main process
system.arc
1-1) :GetMainTaskSleepRequest main process
1-2) :WakeUpMainDispatcher
1-3) :WakeUpMainDispatcherInterleave
main process
sys_evpool.arc
sys_evpool.arc sys_evpool.c
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2-1) :EntryEventMutex LeaveEventMutex

Mutex
Mutex Entry Leave Entry Leave
2-2) :WakeUpMainDispatcher Self  NonSelf
main process
3-5.
Sys_user_co.c UserlnitializationCallOut() TIM_init()
UserBackgroundProcessingCallOut()
TIM_tick()
TIM_init() TIM_tick()
1 TIM_timer_start 1:ee_event_inst microsecond ee_event_inst
2:ee_microsecond
(Escher_Timer_t *)
2 TIM_timer_start_recurr | l.ee event_inst microsecond ee_event_inst

ing 2.ee_microsecons

(Esher_Timer_t *)

3 TIM_timer_remaining_t | 1l.ee_timer_inst_ref

ime microsecond
4 TIM_timer_reset_time 1.ee_microsecond
2.ee_timer_inst_ref true false
5 TIM_timer_add_time 1.ee_microsecond
2.ee_timer_inst_ref true false
6 TIM_timer_cancel 1.ee_timer_inst_ref true
false
7 TIM_current_date void Escher_Date_t
8 TIM_create_date 1.ee_day
2:ee_hour Esher_Date_t
3:ee_minute

20




4:ee_month
5:ee_second
6:ee_year
9 TIM_get_second 1l:ee_date ee_date(Esher_Date_t)
10 | TIM_get_minute 1l:ee_date ee_date(Esher_Date _t)
11 | TIM_get_hour l:ee_date ee_date(Esher_Date _t)
12 | TIM_get_day l:ee_date ee_date(Esher_Date_t)
13 | TIM_get_month 1l:ee_date ee_date(Esher_Date_t)
14 | TIM_get_year l:ee_date ee_date(Esher_Date_t)
15 | TIM_current_clock Void Millisecond
16 | TIM_timer_start_stub 1l.param
2.(*func)(int) microsecond param func()
3.ee_microsecond
(Esher_Timer_t *)
3-4.
3-6.TRACE
C:/usr/BP/Oven/system/user/include rox_trace.h printf()

TOPPERS

ITRON4.0

syslog_printf()

21
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.TOPPERS
4-1. TOPPERS
TOPPERS  Windows
make all
VC++
make gen_all TOPPERS

TOPPERS BridgePoint

TOPPERS Windows jsp

=1 jep
-] cfe
-] config

L] svstask
-] user
& windey
=] WINDOWS

-7 reports

-] SMP_ooa_timer

-] SMP_aven r

- svstem

4-1. TOPPERS

mc3020

| B g B ey B e |

MC3020

system.arc - system.arc.org

TOPPERS

Windows

BP_TOPPERS/mc3020/arc sys_evpool.arc C:/usr/mc3020/arc

system.arc

22




BP_TOPPERS/mc3020/mech itron

C:/usr/mc3020/mech

BP_TOPPERS/mc3020/schemal/colors sys_functions.arc

C:/usr/mc3020/schemalcolors

BP_TOPPERS/Oven/system/color sys_functions.arc.toppe

rs sys_functions.arc

C:/usr/BP/Oven/system/color

4-1. TOPPERS
C:/usr/mc3020/schma/colors
sys_functions.arc.toppers
TOPPERS

Cygwin

SMP_oven_r  SMP_ooa_timer

$ make clean_sys

make[1]: Entering directory ‘/cugdrive/c/usr/BP/Oven’

sys_user_co.h.toppers

make[2]: Entering directory ‘/cugdrive/c/usr/BP/Oven/system’

make[2]: Leaving directory ‘/cugdrive/c/usr/BP/Oven/system’

make[1]: Leaving directory ‘/cugdrive/c/usr/BP/Oven’

$ make clean_all_dom
make[1]: Entering directory ‘/cugdrive/c/usr/BP/Oven’
make[2]: Entering directory ‘/cugdrive/c/usr/BP/Oven’

make[3]: Entering directory ‘/cugdrive/c/usr/BP/Oven/SMP_oven_r’

make[4]: Entering directory ‘/cugdrive/c/usr/BP/Oven/SMP_oven_r’

make[4]: Leaving directory ‘/cugdrive/c/usr/BP/Oven/SMP_oven_r’

make[3]: Leaving directory ‘/cugdrive/c/usr/BP/Oven/SMP_oven_r’

make[2]: Leaving directory ‘/cugdrive/c/usr/BP/Oven’

make[2]: Entering directory ‘/cugdrive/c/usr/BP/Oven’

make][3]:
make[4]:
makel[4]:
makel[3]:
makel[2]:
makel[1]:

Entering directory ‘/cugdrive/c/usr/BP/Oven/SMP_ooa_timer’
Entering directory ‘/cugdrive/c/usr/BP/Oven/SMP_ooa_timer’
Leaving directory ‘/cugdrive/c/usr/BP/Oven/SMP_ooa_timer’
Leaving directory ‘/cugdrive/c/usr/BP/Oven/SMP_ooa_timer’
Leaving directory ‘/cugdrive/c/usr/BP/Oven’

Leaving directory ‘/cugdrive/c/usr/BP/Oven’

23



$ make bridge_skel domain=SMP_oven_r

make[1]: Entering directory ‘cygdrive/c/usr/BP/Oven’

make[2]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’
make[3]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’

Regenerating database schma/gen/SMP_oven_r.gen for domain ‘SMP_oven_r'...

make[2]: Leaving directory ‘cygdrive/c/usr/BP/Oven/SMP_oven_r’

make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

$ make bridge_skel domain=SMP_ooa_timer

make[1]: Entering directory ‘cygdrive/c/usr/BP/Oven’

make[2]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’
make[3]: Entering directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’

Regenerating database schma/gen/SMP_oven_r.gen for domain ‘SMP_ooa_timer'...

make[2]: Leaving directory ‘cygdrive/c/usr/BP/Oven/SMP_ooa_timer’

make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

$ make gen_all

make[1]: Entering directory ‘cygdrive/c/usr/BP/Oven’

c:/lusrimc3020/arc/sys_make.arc: 214: INFO: File ‘./system/gen/source/Makefile’
CREATE.

Make[4]: Leaving directory ‘cygdrive/c/usr/BP/Oven/system’

Make[3]: Leaving directory ‘cygdrive/c/usr/BP/Oven/system’

Make[2]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

Make[1]: Leaving directory ‘cygdrive/c/usr/BP/Oven’

TOPPERS

4-2. TOPPERS
JSP-1.4 MC3020
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TOPPERS

RTOS sample.cfg
sample.h sample.c
TOPPERS
BP_TOPPERS/Oven/jsp/tools/WINDOWS
c:/usr/BP/Oven/jsp/tools/WINDOWS sample.cfg RTOS
BridgePoint
1 ENTRY_TASK
2 TIMER_TASK
3 SEM_MAIN
4 SEM_EVENT MUTEX
5 SEM_TIME MUTEX
4-2.BridgePoint RTOS
4-3.jsp
C:/usr/BP/Oven/jsp/WINDOWS/vc_project TOPPERS
(toppers.dsw) samplel
TOPPERS

1 samplel.cfg sample.cfg C:/usr/BP/Oven/jsp/WINDOWS
2 samplel.h sample.h
3 samplel.c sample.c
4 sys_init.c C:/usr/BP/Oven/system/gen/source
5 sys_sets.c
6 sys_evpool.c
7 init_seq.c
8 COM_bridge.c C:/usr/BP/Oven/system/user/source
9 P10_bridge.c
10 TIM_I_bridge.c

25




11

12

Sys_user_co.c

13

T_dom_init.c

14

T_BR_bridge.c

15

T_INT_T_bridge.c

16

T_OTIM_object.c

17

T_sync_services.c

18

T_TIC_object.c

C:/usr/BP/Oven/SMP_ooa_timer/gen/source

19

O_B_action.c

20

O_B_event.c

21

O_B_object.c

22

O_INT_T _action.c

23

O_INT_T _object.c

24

O_L_action.c

25

O_L_event.c

26

O_L_object.c

27

O_M_action.c

28

O_M_event.c

29

O_M_object.c

30

O_R_SP_object.c

31

O_RP_SP_object.c

32

O_ST _object.c

33

O_T _action.c

34

O_T _event.c

35

O_T _object.c

36

O_TC_action.c

37

O_TC_event.c

38

O_TC_object.c

39

O_TC _xformGen.c

40

O_TR_action.c

41

O_TR_event.c

42

O_TR_object.c

43

O_TR_xformGen.c

44

O_V_action.c

45

O_V_event.c

O_V_object.c

C:/usr/BP/Oven/SMP_oven_r/gen/source

26




46 O_W _action.c
47 O_W_event.c
48 O_W_object.c
49 O_dom_init
4-3. TOPPERS
VC++
- (S) - C/C++ )
(N)
1 ..d.1.Isystem/user/include
2 ... .Isystem/gen/include
3 A.1.1.ISMP_oven_r/gen/include
4 .A.1..1../ISMP_ooa_timer/gen/include
4-4.
TOPPERS
21X
SAEDHEE): [Wind? Debue =] o8| P oo | Yoy | W=z | Midl | 3 [
. TII Iper. L -
- aurce Files 2D Ijﬂ‘”lj‘)l]t'y-ﬁr ;I Jesh®
~[#] GOM bridee.c 7T N DER G
- [#] kermel cfec [#IN3Z,_DEBUG, WINDOWS, MBCS, TOPPERS
- |#] PIO bridee.c S :
- [2] samplec PR ERES CE A [T EeATER TS
j zamplel.c I
g sammpleZ.c A= b Il Z N
i a Hj des_l.;gler_ca.c |enfincIude...f..f..;’..fSMP_Dven_rfgenfincIude...f..;’..f..fSMF‘_DDa_tim
=] eader rlles
(5] kernelidh I = e P Sl = i
% zample.h
-|E] samplelh TR0 ik F7%42 0k
- [E] sample2h fnﬁlggf fr;nad ﬁfr%e ,;g:p ;fo% foccli " ,:;I 2 :"ki'rlnel A -
fi I IncIuas ConTIES W IN DWS "
I;I a Fjaln;::;;?:r;g LI "L FeystemAuserSinclude” ST j

oK | ool

4-4,
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TOPPERS
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4-3. TOPPERS/JSP-1.4
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(TIM_bridge.c)
SMP_ooa_timer
Oven2 SMP_ooa_timer SMP_oven_r2

Oven2 SMP_ooa_timer
SMP_ooa_timer
TIM_bridge.c

l:l reports
F- ] SMP_oven r2
H- svstem

5-1.0ven2
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mc3020 ()
MC3020 Version3.1.0 Ovenljsp
TOPPERS BridgePoint Oven

BridgePoint5.1 ()

Oven2 jsp Oven
BP_TOPPERS —7— mc3020 ——— arc first_pass.arc
obj_factory.arc
sys_evpool.arc
system.arc
I— make —  Makefile.root
— mech —[ include ——— TIM_bridge.h
source —— TIM_bridge.c
— schema— colors ——— sys_functions.arc
— Oven ——— jsp ————— WINDOWS ——— sample.c
— sample.cfg
— sample.h
—— SMP_ooa_timer — color —— domainclr
— objectclr
— populate.arc
— SMP.ovenr — color ——  winlibs.lib
—  kernel_cfg.obj
— main.OBJ
— system color —— bridge.clr
—  registry.clr
——  sys_functions.arc
—  sys_functions.arc.toppers
—  system.clr
user ——— includle ———— PIO_bridge.h
—— sys.user_co.h
L——  sys_user_co.h.toppers
— source ———— COM_bridge.c
—— PIO_ bridge.c
—— sys_user_co.c
—— TIM_l_bridge.c
— SMP_ooa_timerl.bak
—— SMP_oven_rl.bak
—  Makefile.user
L—— Oven2 —— SMPovenr2 —— color ————— daminclr
— objectclr
— populate.arc
[ system color — T bridge.clr
—  registy.clr
L sysfunctions.arc
L systemclr
user — T include ——— 71 PIO_bridge.h
[ sys.usercoh
L TIM_bridge
L— source —— 71—  COM_bridge.c
—— PIO_ bridge.c
L sys.userco.c
——  TIM_bridge.c
[ SMP_oven_r2

Makefile.user

6-1.
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1) TOPPERS
http:/www.ertl.jp/TOPPERS

2)BridgePoint

MC-3020.TOYO
20

MC-3020 Model Compiler User’s Guide
Rox Software, inc.
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Special Thanks
PROJECT TECNOLOGY inc. President & CEO
John R. Wolfe
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