cl TRON

T-Engine Forum
T-Engineh ¢ D ' p




1 $HAAATLERILFARY
)7 L34 LA

3¢l TRON
41 TRON
5l TRON
6




> > > P>

(C) 2014 TEngine Forum, All Rights Reserved.




Y mmd fi

(C) 2014 TEngine Forum, All Rights Reserved.




/

(C) 2014 TEngine Forum, All Rights Reserved.




>

(1)

(C) 2014 TEngine Forum, All Rights Reserved.




(2)

(C) 2014 TEngine Forum, All Rights Reserved.




(C) 2014 TEngine Forum, All Rights Reserved.




7:05

7:00

7:15

ﬁ 8:10
\ 8:28

8:15

rved.

All Rights Rese

(C) 2014 TEngine Forum,




(

)

127 382
(12 23 )

A( )509 (12 30 )K

A( )509 (12 24 )K

(C) 2014 TEngine Forum, All Rights Reserved.




Windows OS

) TR
BEICELIELND !




>

(C) 2014 TEngine Forum, All Rights Reserved.




Q¥
\\)
A
N
NN & W
N
)
A

E

DVD
Play

Get

DVD

CaAnAie Y
YO e 1 u Ay QA

(C) 2014 TEngine Forum, All Rights Reserved.

N ]
GPS R
Information g |-y .
LRSS “

A

J




30m

50km/h

(C) 2014 TEngine Forum, All Rights Reserved.

30m

<15







(Task)

/LcD

Windows
Excel

OS

OS
OS

OS

Word




TILFRA05EERLLLLATL TIFR2APEEFRALE-ATL

— O - ,—L_‘Z C (

53 ;4>___n sr % )

OS
OS

A
v

Blu-ray

(C) 2014 TEngine Forum, All Rights Reserved.




CPU

CPU

(C) 2014 TEngine Forum, All Rights Reserved.




RTOS

1/O

(C) 2014 TEngine Forum, All Rights Reserved.




RTOS

HAH)F I 21 L05F {FRHLZLWES HAHU P24 LO0SHEFFEHLEES
EFIET - EIEE -
L U240 2405 ﬁ'-‘» U7 I 2108
N—F2JxFA w Ih—FxFa Ih—FxFB

FAr—s5 20453 LN —F o/ Ea e
1
Nh—FoxFi&kFERAZ L
1
FAMr 9205300 BRIHTE E65

DF I AALL0SFESHL. TN —F 27 E U
1
N —F = F FE AL
1
FAVr—9 0453 L0 BHIHTE &L

[ J{

|

-

\)

v
-

/

(C) 2014 TEngine Forum, All Rights Reserved.




> 4=

' a i o b OS

\
J/

£tD) p «=

~

(C) 2014 TENngine Forum, All Rights Reserved.




(C) 2014 TENngine Forum, All Rights Reserved.



(C) 2014 TEngine Forum, All Rights Reserved.




ITRON

TRON Project since 1984

A Ubiquitous Computing
(TRON)

A The Real time Operating systemNucleus

ITRON(Industrial TRON) Specification
(1989

A

(C) 2014 TEngine Forum, All Rights Reserved.




> > D>

> > D>

(The Real-time Operating system Nucleus)

( )

( )
(ITRON/T-Kernel)

(C) 2014 TEngine Forum, All Rights Reserved.




ITRON

ITRON(Industrial TRON)

8 16 32bit MPU
ITRON2 RTOS
‘ 32bit MPU ALl (
ITRON1 ITF\’ONZI.I
8 16bit MPU
CPU/ /
8 16bit MPU J
RTOS
| | | — ——

1984 1989 1993 1996 1999 2002 2003

(C) 2014 TEngine Forum, All Rights Reserved.




ITRON T-Kernel

----------------------------------------------------------------------------------------------------------------
*
* *

ITRON i T-Engine

T-Kernel2.0 uT-Kernel2.0

. *
. .
----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------
* *

ITRONA4.0 q ITRON4.0/PX

OS

ITRON

(ITRON4.0/PX )

* 0
. *
----------------------------------------------------------------------------------------------------------------

(C) 2014 TEngine Forum, All Rights Reserved.




T- Kernel

T- Kernel

I/O

(C) 2014 TEngine Forum, All Rights Reserved.




UulTRON

8- 32

RISC/CISC

( /

/

NEC) OS

(39 Party)




T- Kernel (ARM core)

P’ Function

CPU clock ﬁ

T2EX

2GHz ﬁ
T2
1GHz
Cortex 1~1 .ﬁr_ﬂre
M

LT-Kernel

— - ﬁ

100MHz

Micro Controller Application Processor
(C) 2014 TEngine Forum, All Rights Reserved.




OS

Linux
A Unix OS Linux

OSEK/VDX

~

A
Symbian OS/Android OS/iIOS

A /

VXWORKS
A

(C) 2014 TEngine Forum, All Rights Reserved.




3

e |

T RON

(C) 2014 TEngine Forum, All Rights Reserved.




UITRON4.0

UITRON

(C) 2014 TEngine Forum, All Rights Reserved.




RTOS

(C) 2014 TEngine Forum, All Rights Reserved.




READY

-
¢ @R P H >
k1 ik

.

L L

WAIT
L
) ter_tsk )
rsm_tsk

sus_tsk frsm_tsk

\ 4
WAIT-SUSPEND]
L

J ter_tsk :

rsm_tsk L

frsm_tsk | f

S“S—tiT SUSPEND ]
L J ter_tsk

Sta—tSl{ DORMANT )

ter tsk ext_tsk




(1)

RUNNING)
A
A
READY)
A sta tsk
WAITING
A
A
SUSPENDED
A
A

(C) 2014 TEngine Forum, All Rights Reserved.




> >

> >

> >

(2)
WAITING-SUSPENDED

sus_tsk
DORMANT)

NON-EXISTENT)

(C) 2014 TEngine Forum, All Rights Reserved.




OC

O

RUNNING

RIS

L

SUSPEND

9O

READY

DV

L
WAITSUSPE

’

(C) 2014 TEngine Forum, All Rights Reserved.

D
D

WAIT

Q0O

DORMANT




dispatch
>
Gl h preempt Q@@b
At A A A
READY L A " RUNNING
SIS WAIT
A 3
3 :
9% WAITSUSPEND
At
3
"W SUSPEND
5 -
< v
X 200 < A i
DORMANT i i
8 «— . NONEXISTENT

__________________________

(C) 2014 TEngine Forum, All Rights Reserved.




> 1t r"""'(:><:>

Qe

L9

IF'T(QY’KE}i
TASK TASK TASK
] 2 3
IFTwVKai :21! <)<> <><>
TASK TASK
4 5
IF'T(Q\*KAaJ : 3L ! (:)(:)
TASK
YA v B°yb2WE 'HAe y v
U1 wE™ b3we Av B A

(C) 2014 TEngine Forum, All Rights Reserved.




I Ft wYKai 11 I ClO, +<:><:>
TASK TASK
g 5
[ovs | .
Nt wYKai 21
(90 (9(©)
____TASK TASK
) 5
Ir'rcoY'KE}i : 3L I <::;'<:><:>
TASK
Y E ANe® t _
Y Aad BrtwaYKaB A°
l

(C) 2014 TEngine Forum, All Rights Reserved.

i FIFO




ID
ITRON

T

- Kernel

(C) 2014 TEngine Forum, All Rights Reserved.




T4 —ZL,FEM | TRON PROJECT | T-Kernel PROJECT | it#&E

Fo— Ly = OnWebizZ— = TTVARAZZEal.

TTVZAOZal—4

| TTV(Task Trace View) 22 &)

T-Kernel 2.0F—f2BALE L.

T-EngineXa — LDt — Lyt —
A Za —TFIALELE.

Product Category TT RN A S ARSI R e P T (T F A T T E L Za L — T2 T T,

2TEa L= FTELARSE I35, AR SMEREEN TARUNNING READY WAITING DORMANT 1) S00-F- it &S B &k
F{TE D7 FE 24 Stan Wait WakeUp Exity T8, v FES20 CHRITUNASEN ERER T3 3

L BAASOEEEEES A TEE T, TATOAASOMENFE IDORMANTIOTSTART [Remel2 e 0 H—FRTE
TAFEE AL CRIT T MR T FITAASHEL dRS1 21 37 T FIARRES G £ T, =0 T-Kermel2 0t #E-F

AT [}

TERERI FTTW 0T 7 A 3G e w08 T3, T-EnginefSHT 780 Version 2B #
::'g%ii J1P S5 e A o P L
ATV ¥ 3al—3y }A SR
AU —2
A T ='.'I =.|'| '.fl
WS TRAYE V12U (i) | | | | T-EngineTa — 2L 2010 E
ID PRI MAHE BRAAA T L CRITEUTF LA
%Dﬂmﬂlfﬁﬁhﬁl R E LT —
Lo 0 B N 3
TROMSHOWZ201 1L A5k i#
22| T2 D {EFTZTRON
3 3 [ T D PEIHFAT-Engine Farum
China ST
IDLE [
RTOS
LCHISTORY >
| | |

(C) 2014 TEngine Forum, All Rights Reserved.




API

ITRON T- Kernel XXX_YYY

XXX yyy XXX,YYYy
2 4

can cancel

chg change
clr clear
cre create
del delete
slp  sleep

dtg data queue
sem semaphore

tsk task
2.2 API

(C) 2014 TEngine Forum, All Rights Reserved.




> > > >

> > D>

™ > I>» I

(C) 2014 TEngine Forum, All Rights Reserved.




> > > >

> > >

™ > I>» I

(C) 2014 TEngine Forum, All Rights Reserved.




cre ts
del ts
sta_ts

()
()
()

ext_ts
exd_tsk()
ter_tsk()
ref _tsk()

()

(C) 2014 TENngine Forum, All Rights Reserved.



ER ercd;

T CTSK ctsk_A, ctsk_B; [*

ID tskid_A, tskid_B; [*
11 #49 @« ctsk_A, ctsk B 4

tskid_A = cre_tsk(&ctsk _A); I*

tskid B = cre_tsk(&ctsk B);

ercd = sta_tsk(tskid_A, mbxid);

ercd =sta_tsk(tskid_ B , mbxld);
ercd =slp_tsk(TMO_FEVR);

(C) 2014 TENngine Forum, All Rights Reserved.




) @w
Initialization task

(Priority: High) Task A
RUN (Priority: Middle) Task B
cre tsSkA - m e e e e e e e e — - - >
I (Priority: Low)
cretske § DORMANT 1
I I DORMANT
sta_tskA o
- 1 I
READY
sta tskB @ J---m-mmmmmmmmm o A e S > "
[ [
[ I READY
slp_ tsk Rl :
I L RUN I
g WAIT "

(C) 2014 TEngine Forum, All Rights Reserved.




{

sta_tsk(TaskA);
ext_tsk(Initial );

K b3wh */
F b3wIB6 o CY

}
BOA > Z 'EO_®o2A?
| @w
e READY( )
Initialization task Task A
N
o o DORMANT( )
Priority: High Priority: Middl
( y: High) (Priority: Middle) READY READY
- RTOS
RUN - DORMANT
sta_tsk A M va (RUN )
- READY DORMANT
- ext_tsk
ext_tsk e
= O RUN
» (DORMANT 1 ter_tsk

READY WAIT WAIT -SUSPEND
SUSPEND DORMANT

(C) 2014 TEngine Forum, All Rights Reserved.

sta_tsk




chg_pri

rot_rdq 3] 3] 7 K Eh - _j] v
: <.

|
"
|
|
"
]
u

n

.

.

‘0 | I
I TITIIIIL e E Y
7 7 7 7

( ) ref_tsk




> > > >

> > >

™ > I>» I

(C) 2014 TEngine Forum, All Rights Reserved.




(C) 2014 TENngine Forum, All Rights Reserved.



slp_tsk WAIT

wup_tsk  WAIT READY
dly_tsk WAIT
WAIT
Sleep task
Delay task
Task A Task B
o o Task A
(Priority = High) (Priority = Low)
RUN = READY
. dly tsk RUN
Slp_tsk  Femmemmmm e . - . !
s L SR I
: =  WAIT Specified time has
- wup_tsk A - !
4mmmmm——————————————— - . ypast.
‘ RUN = READY
RUN

(C) 2014 TEngine Forum, All Rights Reserved.




> > > >

> > >

™ > I>» I

(C) 2014 TEngine Forum, All Rights Reserved.




¢ ¢ h ¢ (Semaphore)

A 0 — AL pfi o 2 - 8
L eoKove

oD i We « @&(Mail Box)

A o' r~r YWivorydoed 1 oo

e oK OVe |
=z fi J h' = (Event Flag)

Awmz fi s — Ly ey —h' -z A
{oKove

¢ D 2« D (Data queues)

Al:dD)—oer $Dd od 1 @A-HlS'-\HS
eVvE—oKove

(C) 2014 TEngine Forum, All Rights Reserved.

<

- IF

I

AL




-

(C) 2014 F Engine Forum, All Rights Reserved.




O(

% h o

_"'-u.,"|
w73 EEET. ZFAEEIERE
FUBLD A A B IR (s L) o A
S \// r-
o F ! I : D
! LA [ 5 —
@i B EREMEDN T EDT, HiEFEROR—
PO ATEFEE RS LEEZTT
1
0
0)
1

(C) 2014 TEngine Forum, All Rights Reserved.




N ¢ h o
éévh,OJ8 0 — dLopfiazr oo
1L eoKOVe) ZAO
CRE_SEM() ¢ ho ( API)
cre_sem() ¢ h o
acre_sem() ¢ ho (ID )
del _sem() ¢ ho
sig_sem()/isig_sem() ¢ h O
wal_sem()/pol_sem()/twai_sem()
v h o
™ AL A - — 8 A_” — o0t §v ho—o
>fi o Vs | = Tl S =3 A° = pfl oY n
=™ 8 o @Yl A —E£ =1 <z
AL o3 A °

(C) 2014 TEngine Forum, All Rights Reserved.




¢ h ¢ Semaphore —

Task A Task B
(Priority = High) (Priority = Low)
[
RUN I READY
wai_se I
( L) I
____________________ — g ———————
B I | - < RUN
WAIT sha(rce)geicr-:'ast(ljnu%ces)
I .
sigserg
I ( L)
e i -
- I
RUN READY
(Operating - < I
shared resources) I
N [

(C) 2014 TEngine Forum, All Rights Reserved.

_____ —p S:@)].

Semaphore S
(ex. S=0)

.................

_________________

__________________

.................

s:mo'%‘

.................

_________________

__________________

.................

.................







AR TRURRYTET

— HMENE R TVET
Rl Z& At BT
1EE
_/
Aok — D0 EE A fbfed 3 Auk—DHEE
i FIFO
Awd—i i :> A —3
AL 2L
o BRI £y

— b R

T HE~

(C) 2014 TEngine Forum, All Rights Reserved.




N ® DI
©di We - o] 8 o'
o o= 8 L eoKove
CRE_MBX() oD i WP
cre_mbx() oD We
acre_mbx() oD i We
del_mbx() ©D i We
snd_mbx() oDi We

WE « &

rcv_mbx()/prcv_mbx()/trcv_mbx()

®D I

We

1/8%‘\/(0[3?:) o4k

(APl

(ID

®
—+

® s ‘If

(C) 2014 TEngine Forum, All Rights Reserved.

I




snd_msg

rcv._msg

FIFO

WAIT
FIFO




oDl WP <« ® Maibox —

Task A Task B mailbox

(Priority = High) (Priority = Low)

mailbox
Cre MbhX e

FCV MDX B e e e e e e e e e e e e e e e e e e e e e e o o o
WAIT

I (for message)

(C) 2014 TEngine Forum, All Rights Reserved.




JaBlI XwWAKVMYE FKCBC




4 4
4
4 AND( ) () 4 1 (
OR( ) ()
o @w _ |2 ®
. g P J .
wal_flg set_flg

(C) 2014 TEngine Forum, All Rights Reserved.




n -z fi J h' =

—Z fi | n'-\s_zfu— Ly py —h' -
1v=rl9 2feKov..

CRE_FLG() -z fi J h' = (APl
cre_flg() =z fl J N ' a

acre_flg() -z fi J h' = (ID

del flg() -z fi ) h' =
set_flg()/iset_flg() m—z fi J h' =% p)

clr_flg() -z fi ) h' acl a

wai_flg()/pol_flg()/twai_flg()
=/ fl | h -8 L

(C) 2014 TEngine Forum, All Rights Reserved.




—ZfthI ~

Tasks A

(Priority = High)

Event Flag —

Task B

(Priority = Low)

Event Fladr

| READY [
I READY
RUN ' | '
cre flg Q__ "N - Event Fladr
I
| [ Event f
wai flg  R-mm e e e
||||’» RUN 1
| (WA Event }
set flg M= Eventﬂag
e " Event flag
RUN I READY
I
I
l

(C) 2014 TEngine Forum, All Rights Reserved.

al- 513l o




{ EKTpAUKME FKCBCAKYAI

#include "kernel.h"
#include "kernel _id.h"
void task1(VP_INT exinf)
{

ER ercd;

FLGPTN data;

[* A */

ercd =wal_flg(ID_FLG1, (FLGPTN)1, TWF_ORW, &data);
[* C*

}

void task2(VP_INT exinf)

{
ER ercd:

[* B */

ercd = set_flg(ID_FLG1, (FLGPTN)1);
}
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