T-Kernel2.0[E Xtension

T2EX

Realized extension in the best way for T-Kernel
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® While utilizing the small footprint (resource saving) and the
robustness (stable operation) of T-Kernel, its advantages over
general information—system OS, files and networks have been
added in consideration of performance and security
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T-Kernel + T2 EX

® Offered for free as software extension of T2
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Basic concept of T 2 E X

~
Maintains real-time processing
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® Used for task-based programming on T-Kernel
® Designed to be used with T-Kernel API
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N Added network communication function
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@ Offers a TCP/IP protocol stack
@ Offers a file system
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@ Offers an efficient memory protection function that
does not necessarily need virtual memory

® Ensures all API functions of T2EX are thread-safe
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Moreover,

The API of T2EX is designed with
the consideration of portability from POSIX
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® Portability ® Education

Utilizes software assets Utilizes already-acquired knowledge
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Features offered by TZ Ex
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Calendar
function

eIz =

INetwork communication
function

File management function
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Towards the most powerful

Programming with T2 EX

Sample Programming
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void processTask( INT stacd, VP exinf )

{

while( 1 ){
ercd = tk_rcv_mbf( mbfid, &target, TMO FEVR );
if( ercd < 0 ){
printf( "Receive Error(%08X)\n", ercd );

tfd = fs_open( target, O RDONLY );
if( tfd < 0 ){
printf( "File Open Error(%08xX)\n", tfd );

}
ercd = fs_read( tfd, buf, BUFSZ );
if( ercd < 0 ){
printf( "File Read Error(%08X)\n", ercd );

}
fs_close( tfd );

ercd = tk_wai_sem( semid, 1, TMO FEVR );

if( (ercd == E RLWAI) || (ercd == E DISWAI) ){
break; /* Exit Task */

telse if( ercd < 0 ){

outputToDevice( buf, BUFSZ );
tk_sig_sem( semid, 1 );

}
tk_ext tsk();

}

B T2 API function T20APIEH
B T2EX API function T2EXDAPIEH

API Offe red by T2 EX (excerpted)
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® File management function ~ ® Calendar function ® Standard input/output
T7A R ReIZ function

fs_open dt_localtime FREEA L RERE
£fs_close dt_strftime printf

fs_read dt_mktime scanf

fs_write dt_gmtime fopen

fs_creat dt_setsystz fclose
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Milestones of TRON/T-Kernel
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Real-time

Small Memory
Footprint

Energy Saving

One Stop Service

You can start development right away with

a collection of tools
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® All source code of T2 + T2EX
® Source code of sample device drivers
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Usage in the RTOS field

of TRON operating systems
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® No. 1 in “API of embedded operating systems” category since

the start of survey in 1999
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Other
proprietary OS API
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TRON Users
in the world
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Example implementation of an HTTP server using uT-Kernel
uT-Kernel DHTTP t—/ (2254
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® TRON has many users in the world, and is used in many products.
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An HTTP server implemented under yT-Kernel accessed from a PC
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Open License

® Licensed under flexible T-License 2.0
— Original source code can be redistributed
— Source code can be modified and distributed
— Developers can set conditions to distribute the modified

browser: screen images below

— Software configuration
1T-Kernel, TCP/IP, LAN driver, simple HTTP server, DHCP client, etc.

— Minimum memory configuration
ROM 45 KB / RAM 16 KB

* UCT uT-Kernel DevKit tuned for Kinetis
* Data: Courtesy of Ubiquitous Computing Technology Corporation
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Task switch Task activation
time from interrupt a
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® T-Kernel Traceability Service
—ucodelckBL—EUF R EE  e T Ve ~
— F—TV—=RJTRIT P TBTOHEIF/\—VaVEDARE SR xR

988 0 101900
FREAB 01001901

utilizes high-end CPU
— Physical timer function improves the development efficiency

and the portability of the program that operates the hardware
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