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How To Port MicroC/OS-Il from Micrium on ST100
DSP?

This document describes how to port and run MicroC/OS-I11 on the ST122/ST140 processors.

MicroC/0OS-I11 is demonstrated using the ST100-CEB-TOM2 board for the ST122 processor and using the ST140
CBS simulator for the ST140. As the ST100 DSP's are powerful CPU's, MicroC/OS-I1 is configured to provide full

services and high performances.
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1. Assumptions

ST100 DSP Toolset 2.2.0: It is assumed that you have installed the ST100 DSP Toolset version 2.2.0 or higher
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version for Solaris or Windows. It is also assumed that you are familiar with the ST100 DSP Toolset.

MicroC/0S-11: We assumed that you are familiar with MicroC/OS-11 and that you have the book written by Mr.
Jean J. Labrosse: MicroC/OS-11, The Real-Time Kernel, 2nd Edition (see References section).

2. References

2.1 Book

McroC/ OS-11, The Real -Tinme Kernel, 2nd Edition
Jean J. Labrosse
R&D Techni cal Books, 2002
| SBN 1-5782-0103-9

2.2 Contacts

CWP Books, Inc.

1601 W 23rd St., Suite 200
Lawr ence, KS 66046- 9950
USA
+1 785 841 1631
+1 785 841 2624 (FAX)
VEB: http://ww.rdbooks. com
e-mail: rdorders@ dbooks. com

Mcrium |Inc.
949 Crestview Circle
Weston, FL 33327
USA
+1 954 217 2036
+1 954 217 2037 (FAX)
e-mai |l : Jean. Labrosse@ cri um com

3. Licensing

MicroC/OS-11 source and object code can be used by accredited Colleges and Universities without requiring a
license, as long as there is no commercial application involved. In other words, no licensing is required if
MicroC/OS-11 is used for educational use.

You need to obtain an 'Object Code Distribution License' to embed MicroC/OS-11 in a product that is sold with the

intent to make a profit or if the product is not used for education or 'peaceful' research. For additional details,
contact Micrium at Licensing@Micrium.com or by calling Micrium (see Contacts, above).

4. Installation

The Micrium, Inc. application note from Jean J. Labrosse AN-2002 defines a new directory structure used by
Micrium for storing MicroC/OS-I1 ports (2.70 and higher).

The directory structure is the following one:

\Mcrium
\ Sof t war e
\uCGos- I |
\ Doc Rel ease notes and manual s
\Ports Port Family Directories
\'st 100 ST100 ports directory
\ doc Docunent ati on
\'st 122 ST122 port
\exl ST122 exanpl e
\'st 140 ST140 port
\exl ST140 exanpl e
\ Sour ce Processor independent source

The directory structure described in the application note AN-2002 suggests adding a directory level below 'st100*
for port mode (optimized for speed/size) and one for compiler version. We do not follow this recommendation, as
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it does not match our needs.

4.1 Files

file:/l/D:/RIZZ0%20Michel/On-Line%20Documentation%20R2/H...

Get the source files of MicroC/OS-11 ports (2.70 and higher) to have the generic code of the kernel. Files are

shown in bold.

\Mcrium
\ Sof t war e
\uCGs- | |
\ DOC
What sNewSi nce- V200. PDF
Rel easeNot es. PDF

uCecs- | | - Cf gvan. PDF
uCecs- | | - Ref Man. PDF
README. TXT

\ Sour ce
os_cfg_ r.h
os_core.c
os_dbg r.c
os_flag.c
os_nbox. ¢
0s_nmem ¢
0os_nut ex. ¢
0s_(g.c
0s_sem ¢
os_task.c
os_tine.c
ucos_ii.c
ucos_ii.h

Qui ckRef Chart - Col or . PDF

TaskAssi gnment Wor ksheet . PDF
TaskAssi gnment Wor ksheet . XLS

The code coming with this application note is found in the file uCOSI | - st 100. t ar. gz. You simply ungzip/untar
this file in the directory M cri uni Sof t war e/ uCCOS- | | / . Once unzipped, you should find the following directory tree

and files shown below. Files are shown in bold.

SLA. pdf
\ports
\'st 100
\ doc
Howt o- Port-M croCOS-11. htm
\' | mages
D0001. gi f
D0002. | pg
\'s122
Makefil e
crt0.s
0s_cpu. h
0S_cpu_a.
0S_Cpu_c.
os_hki hb.
os_hki he.
os_hkt ch.
os_hkt ch.
os_hkt dh.
os_hkti h.
os_hkt sh.
os_hktth.
0s_hkt wh.
\ ex1
i ncl udes. h
mai n. ¢
Makefil e
my_it.s
os_cfg.h

OO0O0O0000000Wn

\'st 140
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Makefil e
crt0.s
0s_cpu. h
0Ss_cpu_a.
0S_cpu_c.
os_hki hb.
os_hki he.
os_hkt chb.
os_hkt ch.
os_hkt dh.
os_hkti h.
os_hkt sh.
os_hktth.
0s_hkt wh.
\exl
i ncl udes. h
mai n. c
Makefil e
my_it.s
os_cfg.h

O0O00000000W0n

SLA. pdf is the Software License Agreement.

Por t s contains all the processor specific code (a.k.a. Ports) for MicroC/OS-I1.

st 100 contains all processors in the ST100 series.

st 122 represents the ST100 series of processors specific port files and in this case, for the ST122 processor.
st 140 represents the ST100 series of processors specific port files and in this case, for the ST140 processor.
Ex1. this directory contains the files used to build example #1

4.2 Configuration
Compilation
No configuration is required with the ST100 Toolset 2.2.0
Directory names
The ST100 port try to locate the generic kernel source files in a directory called sour ce. On case-sensitive system
like Solaris or Linux, you may have to rename the directory created by the generic distribution from Micrium
(Source directory).
Optimizations
® Two kernel functions, OS_MenCopy() and OS_MentCl r (), can be compiled using hardware loops for better

performances. The ST122 and ST140 ports compile these functions if you comment the generic ones from
the file:

M cri um Sof t war e/ uCOS- | | / sour ce/ os_core. c

And uncomment the ones from files:

M cri um Sof t ware/ uCOS- 11/ ports/st100/st122/0s_cpu_c.c
M cri um Sof t ware/ uCOS-11/ ports/st100/st140/0s_cpu_c.c.

® \We remove some calls to software hooks in kernel sources. We do not deliver these source files.

5. Load the Sample Code into the ST122

Using a ST100 Toolset 2.2.0 bash shell command on Windows or a configured shell on Solaris, go in the
ports/st100/st 122/ ex1 directory.

Execute the following command:

meke

(Note if the compiler fails to compile the os/ os_f | ags. o file on UNIX, the kernel source files are probably in a
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directory called Sour ce instead of source).

The MicroC/0OS-I1 kernel and the mai n. ¢ files should
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compile.

Start the ST100 debugger (SeeCode™) using the following command:

scst- OKN main

SeeCode should displays the following window:

| 41 woid main (void)
if . = a2 { 3
43 03Inicl] ; Filh |
; 44 03Teskleeate (Taskdtart, (void *) 0x12345676, eTaskSvareStk|
i 45 05TazkCreate (Tazk¥tart?, (void *) Ox12345678, sTaskStortith
45 055caEk () 2 PR
47 } ;
43
49
50 |
| 51 1**11*!t*t**tttrr:'t:':'rrrrrrrtrrtttttitiii*i*i*tt**t*tttrrrtrtti:
1 52 % Highest prioricy task —
53 lI'IlllllllllllIIIII'!"I"I"I'I'I"I"I'II'I'I'I'I'I'I'I'I'I'Ii'lllllklllllllll‘l‘!ll"'l'r_'-
54 )
55 woid TeskStert (void Tpdata)
56 {
A7 Hot waed == Fort waes the 05_CRITICAL METHOD L -- %/
#if 03 CRITICAL METHOD 3

You type on the Run button, the program starts and

T_IDLL

displays some outputs in the In/Out window

f]li Dlsplay Tools W Source Help LiiMies
: > | - @ @ a@a B @ |
Restwt; | Tt | Stoes sl SEen Ferio) TR SEla B e
) & - Source: oy TEMMMICOS 2 port s st1005012 2 ext main.c x
Source: | = . B 1 o Inp -
et Ereak Show PC Cesazm Stack Up MDH Clear it Hide Inpant
4l vold malin {woid) OUT> Task3tart is cunning ﬁ
e 42 | OUT> Task$tart: ia tunning —
41 OSInit(}; il OUT> Tesk3Tart i1a running
£ FsTaskCreats {TaskStart, (woid %) OxlZ345670, sTaskStarcSck( OUT> Taskitart? ia running
45 O5TaakCreate{TaskStarts, (wold %) DxLZ345678, sTaskjtarcicl OUT> TaskStart is running
L DEZrarc(): Fdalli OUT> Taskitart? is running
47 ] OUT> Task3tart 13 ranning
43 OUT> TaskStartZ i3 raaning
49 OUT> TaskSrart 1a rursing
50 /= DUT> TaszkStartl is running
5] AN TR P R R R R R A A A A A NN AR E R IR E R R R AR A AR AN nm Tnskﬁtﬂ:t 15 cunming
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52 * Highest priocity task OUT> TaskStarts 13 running
] T T T T T T T E T T N I T TN T T T T TTT AT E TR T IR TR ®Y D'UT:’ Tesksmt ia ICLI.I!'I.E'LI!'I.‘J‘
54 = ODUT> Task3tartld iz running
55 vold TaskStart (woid ®*pdaca) OUT> Tazkitart is running
55 | OUT> TaskStart: is cunning &
57 /* Mot used -- Port uses the 05 CRITICAL METHOD 1 -- =/ =) 0UT> TeskStart 13 running ﬁ
58 §if 05 CRITICAL METHOD == 3 . ]
4 | ¥l oyt |__ Giobal varlables |
Source: cTEMPIMCOS Hports/at 00isi) 22iextimainc | Disassembly| [ Tnpur request ar his time
- Debug Consabs
SCx gqui dh globals =
Cx i dh soucce
= 1 dh dizass
Cx run

MARNING : PC=0=000025A4 : Hardware loop : POF of loop register reaults in undefined hardvare Loop machine :IE-B.'_j
IHNG : PC=0x0000261E8 : Hardware loop @ POP of loop reglister resulta in undefined hardeware loop machins aca ""]
3

Debug Console [ Breakpoints|  Watthpainis |

Comrmand: | .L" .FI.II'I #

This example program simply switches from the task TaskStart () to the TaskStart 2().

6. How the Sample Code Works
The sample code consists in 2 tasks TaskStart () and TaskStart 2() .
TaskSt art () is the highest priority task. It displays a message TaskStart () is runni ng and suspends.

TaskSt art 2() runs when TaskSt art () is in suspended mode. It displays the message TaskStart 2() is running
and resumes TaskSt art () . The two tasks are scheduled using the suspend/resume kernel functions.

7. MicroC/0OS-11 Port fpr ST122/5T140
The MicroC/0S-11 port for ST122/ST140 assumes the ST100 Toolset 2.2.0.

However, you can certainly modify this port to work with other C/C++ compilers. In fact, the CPU instructions
(i.e. the code) should be identical and all you would have to do is adapt the files to your compiler specifics
(compiler/assembler/linker directives and options). We will describe some of these when we cover the contents of
the different files.

We assume that you have MicroC/0OS-11 V2.70 or higher.

7.1 Directory and files

The software that goes with this application note is provided on the Micrium web site (connect to
http:/7/wwww.Micrium.com and then follow the Port link). When you unzip the file, the port files are found in
the following directories:

M crium Sof tware/ uCOS-11/ ports/st100/st122/ for ST122 core
M crium Sof t ware/ uCOS-11/ ports/st100/st 140/ for ST140 core

Like all MicroC/OS-I11 ports, the source code for the port is found in the following three files:
0s_cpu. h
os_cpu_a.s
0s_cpu_c.c

7.2 os_cpu.h

os_cpu.h contains processor- and implementation-specific #define s constants macros, and typedefs.

7.2.1 Data types

t ypedef unsigned char BOOLEAN,
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typedef unsigned char | NT8U, /* Unsigned 8-bit quantity */

typedef signed char | NT8S; [* Signed 8-bit quantity */

typedef unsigned short | NT16U, /* Unsigned 16-bit quantity */

typedef signed short | NT16S; [* Signed 16-bit quantity */

t ypedef unsigned int I NT32U; /* Unsigned 32-bit quantity */

typedef signed i nt I NT32S; /* Signed 32-bit quantity */

typedef fl oat FP32; /* Single precision floating point */

typedef doubl e FP64; /* Doubl e precision floating point */

typedef | NT32U OS_STK; [* Each stack entry is 32-bit wide */

typedef | NT32U OS CPU SR; /* Define size of CPU status register (PSR */

The first lines define the kernel standard type for compiler abstraction.

The ST100 core uses a 32-bits wide stack. Each kernel stack uses OS_STK as its data type.
The program status register (PSR) is 32-bits wide. The OS_CPU_SR data type is used when
OS_CRITICAL_METHOD #3 is used. The ST100 port does not use this method.

7.2.2 OS_ENTER_CRITICAL and OS_EXIT_CRITICAL

#define OS_CRI TI CAL_METHOD 1

#i f OS_CRI Tl CAL_METHOD ==
#define OS ENTER CRITICAL() asm(".if isgpl6()\n
. pregp32\ n
gp32nd\ n
bf psri 0x1f, 0x1 f\n
. pregpl6\n
gplénd\ n
.else\n
bf psr1 0x1f, Ox1f\n
.endi f")

#define OS EXIT _CRITICAL() asm(".if isgpl6()\n
. pregp32\ n
gp32nd\ n
bf psrl1 0x1f, 0x00\n
. pregpl6\n
gplénd\ n
.else\n
bf psr1 0x1f, 0xO\n
.endi f")

#endi f

MicroC/OS-I11 uses OS_ENTER _CRI Tl CAL and OS_EXI T_CRI Tl CAL to protect critical section of code. The book
(MicroC/0OS-I1, The Real-Time Kernel) describes three methods to enable/disable interruptions. The ST100 port
uses the first one (OS_CRITICAL_METHOD #1).

OS_ENTER_CRI Tl CAL and OS_EXI T_CRI Tl CAL use assembler instructions to modify the program status register
(PSR) to change the interrupt mask level (PSR.IML).

The code can be used either in GP16 or GP32 mode (using 16-bits or 32-bits change mode instructions).

7.2.3 Stack growth

#define OS_STK GROANTH 1 /* Stack grows fromH GH to LONnenory on ST100 */

The stack on the ST100 grows from high memory to low memory.
7.2.4 Task Level Context Switch

MicroC/0OS-I11 uses OS_TASK_SW macro to perform a context switch.
The standard method to perform a context switch consists in raising a software trap.

The above code uses several compilation flags.
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If KERNEL_NO_TRAP is not set, OS_TASK_SW executes a ‘'trap OxF' instruction. A software trap is raised and the
function OSCt xSw() from file os_cpu_a.s is executed (same address as _swtrapF).

The kernel calls the OS_TASK_SW macro in only one function. If you compile the kernel with the
KERNEL_NO_TRAP flag, no software trap will be used and the code of the OSCt xSw() function will be included and
executed directly. Few cycles are won during context switch. The code is quite complex as it supports several
compilations flags.

If KERNEL_SWITCH_HOOK is set OSCt xSw() and the built-in version will call OSTaskSwHook() function. This
compilation flag is not set by default (win few cycles during context switch).

KERNEL_GP16 is flag set when the kernel is compiled in GP16 mode. OSCt xSw() and the built-in version must
include some code to use GP32 instructions.

KERNEL_SAFE_MODE saves all registers on stack during context switches. The default mode saves and restores
only the non-scratch registers.

The ST140 port uses quite the same definitions. It saves registers using vpush/vpop instructions.

#i f def KERNEL_NO_TRAP
/* Emulate a trap store instruction */
(1)
#i f def KERNEL_GP16
#define OS TASK SWO() asn(".pregp32\n \
gp32nmd\ n") ;
#else /* I KERNEL_GP16 */
#define OS _TASK SW()
#endi f /* | KERNEL_GP16 */
(2)

#define OS TASK SWL() asn("nakea pl4, %abs16t 031( OSCt xSweEnd)\n \
norea pl4, %bsOt 015( OSCt xSwEnd)\ n \
saw @pl5-'4), pld \n \
scw @pl5-'4), PSR');

(3)

#i f def KERNEL_SAFE_MODE

/* Push all registers */

/* Code for ST122 core */

#define OS TASK SW2() asn{"push Ox1FFFFF");
#el se /* | KERNEL_SAFE_MODE */

/* Push non-scratch registers
pl5U- p14, p4-pll, LEO-LSO-LCOR-LCO, r4-rll, LK GR
push Ox179E79 save on stack that it is a non-
i nterrupt context switch */

/* Code for ST122 core */

#define OS _TASK SW2()
asn("push pl5, pl4, p4-pll, LO, L1, L2, fr, r4-r11, LK, GRin \
more r0, O\n \
sdw @ pl5-14), ro\n");
#endi f /* | KERNEL_SAFE_MCDE */

/* Save the current task's stack pointer into the
current task's OS TCB
OSTCBCur - >OSTCBSt kPt r = stack pointer
As OSTCBStkPtr is the first field of OSTCBCur,
we can use OSTCBCur address directly */

(4)

#define OS TASK SWB() asm("nmakea pl4, %bs16to31( OSTCBCur)\n \
norea pl4, % bsOt 0l5(OSTCBCur)\n \
| aw pld, @pld + 0)\n \
saw @pla+0), SP\n");

/* OSTCBCur = OSTCBHi ghRdy
OSPri oCur = OSPri oHi ghRdy */
(5)

#define OS _TASK SWI1() asm("nakea pl, % bs16t 031( OSTCBH ghRdy)\n \
makea p2, %bs16t 031( OSTCBCur)\n \
nor ea pl, %abs0t 015( OSTCBHi ghRdy)\ n \
nor ea p2, %abs0t 015( OSTCBCur)\n \
| duw ri4, @pl + 0)\n \
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makea pl4, % abs16t 031( OSPri oHi ghRdy)\n \
sdw @p2 + 0), rld\n \
nor ea pl4, %absOt 015( OSPri oH ghRdy)\n \
makea p2, %mbs16t 031( OSPri oCur)\n \
| dub ri4, @pl4 + 0)\n \
nor ea p2, %bs0t 015(CSPri oCur)\n \
sdb @p2 + 0), ri14\n");
(6)
[* stack pointer = OSPrioH ghRdy->0OSTCBSt kPt r
OSPri oHi ghRdy- >OSTCBSt kPtr is already stored in
pl */
#define OS TASK SWI2() asm("law pl, @pl + 0)\n \
law SP, @pl+0)\n");
(7)
#i f def KERNEL_SAFE_MODE
/* Code for ST122 core */
/* Restore all non-scratch registers fromthe new
task's stack
Execute a return frominterrupt instruction */
#define OS_TASK SWs() asn{("pop Ox1FFF80\n \
law p3, @pl5+4)\n \
law p2, @pl5!+8)\n \
poprte Ox3F\n \
OSCt xSwend: \ n") ;
#el se /* | KERNEL_SAFE MODE */
/* get the type of context switch done */
/* Code for ST122 core */
#define OS_TASK_SW5()
asm("ldw r0, @pl5!+4)\n \
cnpgth g0, r0, O\n \
g0?goto full _switch\n \
poprte pl5, pl4, p4-pll, LO, L1, L2, fr, r4-r11, LK, GRn \
full _switch:\n \
pop Ox1FFF80\n \
| aw p3, @pl5+4)\n \
| aw p2, @pl5!+8)\n \
poprte Ox3F\n \
OSCt xSwend: \ n") ;
#endi f /* | KERNEL_SAFE_MCDE */
(8)
#i f def KERNEL_GP16
#define OS TASK SWs() asn("gplé6nd\n");
#el se /* | KERNEL_GP16 */
#define OS_TASK_SW6()
#endi f /* | KERNEL_GP16 */
/* call user definable OSTaskSwHook if needed */
#i f def KERNEL_SW TCH HOOK
(9)
#defi ne OS_TASK_SW) OS_TASK_SW() ; \
OS_TASK_SWL(); \
OS_TASK_SW2(); \
OS_TASK_SWB(); \
OSTaskSwHook() ; \
OS_TASK_SWA1(); \
OS_TASK_SWi2(); \
OS_TASK_SW5() ; \
OS_TASK_SW6() ;
#el se /* KERNEL_SW TCH HOOK */
(10)
#defi ne OS_TASK_SW) OS_TASK_SW() ; \
OS_TASK_SWL(); \
OS_TASK_SW2(); \
OS_TASK_SWB(); \
OS_TASK_SWi1() ; \
OS_TASK_SWA2(); \
OS_TASK_SW5() ; \
OS_TASK_SW6() ;
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#endi f /* KERNEL_SW TCH _HOOK */

#el se /* KERNEL_NO TRAP */

#def i ne OS_TASK SW()

#endi f /* KERNEL_NO TRAP */

(11)
#define uCos OxF /* software trap vector used for context switch */
#define OS TASK SW STR ASM X) asm(".if isgpl6()\n \
. pregp32\ n \
gp32nd\ n \
trap " # X "\n \
gplénd\ n \
.else\n \
trap " # X "\n \
.endi f")

#define OS_TASK SWO(X) OS TASK SW STR_ASM X)
OS_TASK_SW 0( uCos)

file:/l/D:/RIZZ0%20Michel/On-Line%20Documentation%20R2/H...

N =

Save PSR on stack.

Change the stack pointer

Noohw

Switch from GP16 to GP32 instruction mode if needed.
Save the address of OSCtxSwENd into stack for PCnext.

Save all registers in safe mode or only the non-scratch.
Save the current task's stack pointer into the current task's OS_TCB.
Modify the current TCB and priority to the highest priority.

Restore all registers if KERNEL_SAFE_MODE flag is set. In default mode, restore all registers (if the top of

stack is 1) or only the non-scratch (if the top of stack is 0).

®

Switch from GP32 to GP16 instruction mode if needed.

9. Full definition of OS_TASK_SW macro calling the OSTaskSwHook() function (KERNEL_SWITCH_HOOK flag

set).
10.

Full definition of OS_TASK_SW macro avoiding call to OSTaskSwHook().

This optimization is non-standard to MicroC/OS-I1 book.

11.

7.2.5 Function Prototypes

Use the software trap to perform the context switch.

#i f OS_CRI TI CAL_METHOD ==
OS_CPU_SR OS_CPU SaveSR(void);

voi d OS_CPU Rest oreSR(0OS_CPU SR cpu_sr);

#endi f

These function prototypes are associated with OS_CRITICAL_METHOD #3 described bove. The ST100 port does

not use it.

7.3 0s_cpu_c.c

A MicroC/OS-11 port requires that you write ten fairly simple C functions:

OSTaskStklnit() MJST be in os_cpu_c.c
OSI ni t HookBegi n()

OSI ni t HookEnd()

OSTaskCr eat eHook()

OSTaskDel Hook()

OSTaskl dl eHook()

OSTaskSt at Hook()

OSTask SwHook ()

OSTCBI ni t Hook ()

OSTi meTi ckHook()

MicroC/0OS-I11 requires all these functions to be declared but, OSTaskStklInit() actually needs to contain code to
'‘prepare’ the stack frame of each task. OSTaskStkInit() is always placed in os_cpu_c.c along with the other nine
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functions. However, the nine other functions can be declared in another file if OS_CPU_HOOKS_EN is set to O in
os_cfg.h . In fact, for the ST100 port, these functions are located in separate files. Thus, if the user writes an
implementation for one of these functions, the linker will use it. Otherwise, the default implementation will be
taken from the kernel library.

CSI ni t HookBegi n() default inplenmentation is declared in os_hkihb.c
OSI ni t HookEnd() default inplenmentation is declared in os_hkihe.c
OSTaskCr eat eHook() default inplenmentation is declared in os_hktch.c
OSTaskDel Hook() default inplenmentation is declared in os_hktdh.c
OSTaskl dl eHook() default inplementation is declared in os_hktih.c
OSTaskSt at Hook( ) default inplementation is declared in os_hktsh.c
OSTask SwHook () default inplenmentation is declared in os_hktwh.c
OSTCBI ni t Hook () default inplenmentation is declared in os_hktchb.c
OSTi meTi ckHook() default inplenmentation is declared in os_hktth.c

7.3.1 Hardware Loops

[* Hardware |l oop initialization addresses */

extern void* __ endO;
extern void* __ startQO;
extern void* __ endl;
extern void* _ startl;
extern void* __ end2;
extern void* __ start?2;

The task's stack must be initialized using default values for the processor registers.
The ST100 DSP uses hardware loop registers. These registers must be initialized using safe addresses values
(___end0 ...___ start?2), which are defined into crt 0. s startup file.

7.3.2 OS_MemClIr() and OS_MemCopy()

OS MenCl r () and OS_MenCopy() are two kernel functions defined in os_core.c file.
The section Configuration explains that we move these functions into os_cpu_c.c for optimization using
hardware loop mechanism.

7.3.3 OSTaskStkInit()

OSTaskSt kl ni t () initializes the task's stack.

OS_STK *OSTaskStklnit (void (*task)(void *pd), void *pdata, OS_STK *ptos, |NT16U opt)
{

I NT32U *stk;
opt = opt; /* 'opt' is not used, prevent warning */
stk = (I NT32U*) ptos; /* Load stack pointer */

OS MenClr( (INT8U*) &stk[-64], 64*sizeof (I NT32V));
/* Simulate call to function w o argunent */

stk[0] = (INT32U) task; /* PCnext */
stk[-1] = (INT32U) 0x10000014; /* PSR */
/* PSRPM 0 1 Privilege Mde. (1=USER)
1 1 Reserved for future use.
PSR NM E 2 1 NM Enabl e. (1=enabl e)
3 1 Reserved for future use.
PSR TE 4 1 Trap Enabl e. (1=enabl e)
5 1 Reserved for future use.
6 1 Reserved for future use.
7 1 Reserved for future use.

PSR IM. 12-8 5 Interrupt Mask Level.
13 1 Reserved for future use.
14 1 Il egal.
15 1 Reserved for future use.
PSR.EM 18-16 3 Processor Execution Mde.
PSR. CL 23-19 5 Processor Current Level.
24 1 Reserved for future use.
25 1 Reserved for future use.
26 1 Reserved for future use.
27 1 Reserved for future use.
PSR LE 28 1 Loop Enable.
PSR IM 30-29 2 Processor |nstruction
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Mode.
31 1 Reserved for future use. */
[* -2 */ /* P15U Pointer registers */
[* -3 */ /* P14 */
[* -4 %/ /* P13 */
[* -5 */ /* P12 */
[* -6 */ /* P11 */
[* -7 %/ /* P10 */
[* -8 */ /* P9 */
[* -9 */ /* P8 */
[* -10 */ /* P7 */
[* -11 */ /* P6 */
[* -12 */ /* P5 */
[* -13 */ /* P4 *]
[* -14 */ /* P3 */
[* -15 */ /* P2 */
[* -16 */ /* Pl */
stk[-17] = (INT32U) pdata; /* PO */
[* -18 */ /* FR Flag registers */
stk[-19] = (INT32U) &  end?; /* LE2 Hardware | oop 2 registers */
stk[-20] = (INT32U) &  start2; /* LS2 */
[* -21 */ /* LC2R */
[* -22 */ /* LC2 */
stk[-23] = (INT32U) &  endil; /* LE1 Hardware |l oop 1 registers */
stk[-24] = (INT32U) &  startl; /[* LS1 */
[* -25 */ /* LCIR */
[* -26 */ /* LC1L */
stk[-27] = (INT32U) &  endO; /* LEO Hardware | oop O registers */
stk[-28] = (INT32U) &  startO; /* LSO */
[* -29 */ /* LCOR */
/[* -30 */ /* LCO */
[* -31 */ /* R15-MSB  40-bits registers */
[* -32 */ /* R15-LSB */
[* -33 */ /* R14-NMSB */
[* -34 */ /* R14-LSB */
[* -35 */ /* R13-MSB */
/[* -36 */ /* R13-LSB */
[* -37 */ /* R12- MSB */
/[* -38 */ /* R12-LSB */
[* -39 */ /* R11- MSB */
[* -40 */ /* R11-LSB */
[* -41 */ /* R10- MSB */
[* -42 *] /* R10-LSB */
[* -43 */ /* R9-MBB */
[* -44 *| /* R9-LSB */
[* -45 */ /* R8-MSB */
[* -46 */ /* R8-LSB */
[* -47 */ /* R7-NMBB */
[* -48 */ /* R7-LSB */
[* -49 */ /* R6-MSB */
/[* -50 */ /* R6-LSB */
[* -51 */ /* R5-MBB */
[* -52 */ /* R5-LSB */
/* -53 */ /* R4-NMBB */
[* -54 */ /* R4-LSB */
[* -55 */ /* R3-MBSB */
/* -56 */ /* R3-LSB */
[* -57 */ /* R2-MBB */
/* -58 */ /* R2-LSB */
[* -59 */ /* R1-MSB */
/[* -60 */ /* R1-LSB */
[* -61 */ /* RO-MBSB */
/[* -62 */ /* RO-LSB */
stk[-63] = (INT32U) 0x80808080; /* CGR */
/[* -64 */ /* LK */
#i f def KERNEL_SAFE_MODE
return ((OS_STK *)&stk[-64]);
#el se /* | KERNEL_SAFE_MODE */
stk[-65] = (INT32U) O0Ox1; /* Type of context switch =1 */
return ((OS_STK *)&stk[-65]);
#endif /* | KERNEL_SAFE_MODE */
}
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The ST100 DSP has a lot of registers. The above function is dedicated to the ST122 core; the ST140 one initializes
more registers but it uses the same template. The function initializes the stack to perform a pop of all registers.

® |t initializes the stack to zero, because a lot of registers have a zero default value.

® The 2 first elements of the stack contain the task address and the PSR, they will be restored using the
return from exception (RTE) instruction.

e stk[-17] (register PO) is initialized using the task parameter (EABI request).

® stk[-19] ... stk[-28] are initialized using the default safe hardware loop values.

If the kernel is compiled in the safe mode (KERNEL_SAFE_MODE flag), then all registers are saved on stack for all
context switches.

If the kernel is compiled in default mode:

® All registers are saved during asynchronous task switch (interruption).
® nly non-scratch registers are saved during kernel switch (the current task calls a kernel function performing
a context switch).

The kernel must save on stack if it saves all registers or only the non-scratch, so we pop this information (O for
non-scratch only, 1 for all registers) in stk[-65].

7.3.4 MicroC/0S-11 Task' stack

The default stack frame for the ST122 and the ST140 ports is described below. The ST140 stack base address is
64-bit aligned.

‘ST122 ‘ST122 safe mode ‘ST140 ‘ST140 safe mode
‘Pcnext = task ‘Pcnext = task ‘Pcnext = task ‘Pcnext = task
PSR PSR PSR PSR

P15U P15U PSR PSR

P14 P14 P15U P15U

P13 P13 P14 P14

P12 P12 P13 P13

P11 P11 P12 P12

P10 P10 P11 P11

P9 P9 P10 P10

P8 P8 P9 P9

P7 P7 P8 P8

P6 P6 P7 P7

P5 P5 P6 P6

P4 P4 P5 P5

P3 P3 P4 P4

P2 [ P3 P3

P1 P1 P2 P2

PO = pdata PO = pdata P1 P1

‘FR ‘FR ‘PO = pdata ‘PO = pdata
LE2=___ end2 LE2=___end2  KO.FR KO.FR

LS2=__ start2  |LS2=___ start2  KL.FR KL.FR

LC2R LC2R LE2=___ end2 LE2=___ end2
Lc2 Lc2 LS2=__ start2  LS2=___ start2
LEl=___ endl LEl=___endl  LC2R LC2R

LS1=__ startl  LSl=___ startl LC2 Lc2

LCIR LCIR LEl=___ endl LEl=___ endl
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Lc1 Lc1 LS1=__  startl  LS1=___ startl
LEO = ___endo LEO=___end0  LCIR LCIR
LSO=__ start0  LSO=___ start0 LC1 Lc1
LCOR LCOR LEO=___ endo LEO=___endo
Lco Lco LSO=__ start0  LSO=___ start0
R15-MSB R15-MSB LCOR LCOR
R15-LSB R15-LSB LCO LCO
R14-MSB R14-MSB K1.R15-MSB K1.R15-MSB
R14-LSB R14-LSB K0.R15-MSB KO.R15-MSB
R13-MSB R13-MSB K1.R15-LSB K1.R15-LSB
R13-LSB R13-LSB KO.R15-LSB KO.R15-LSB
R12-MSB R12-MSB K1.R14-MSB K1.R14-MSB
R12-LSB R12-LSB K0.R14-MSB KO.R14-MSB
R11-MSB R11-MSB K1.R14-LSB K1.R14-LSB
R11-LSB R11-LSB KO.R14-LSB KO.R14-LSB
R10-MSB R10-MSB K1.R13-MSB K1.R13-MSB
R10-LSB R10-LSB KO.R13-MSB KO.R13-MSB
R9-MSB R9-MSB K1.R13-LSB K1.R13-LSB
R9-LSB R9-LSB KO.R13-LSB KO.R13-LSB
R8-MSB R8-MSB K1.R12-MSB K1.R12-MSB
R8-LSB R8-LSB K0.R12-MSB KO.R12-MSB
R7-MSB R7-MSB K1.R12-LSB K1.R12-LSB
R7-LSB R7-LSB KO.R12-LSB KO.R12-LSB
R6-MSB R6-MSB K1.R11-MSB K1.R11-MSB
R6-LSB R6-LSB K0.R11-MSB KO.R11-MSB
R5-MSB R5-MSB K1.R11-LSB K1.R11-LSB
R5-LSB R5-LSB KO.R11-LSB KO.R11-LSB
R4-MSB R4-MSB K1.R10-MSB K1.R10-MSB
R4-LSB R4-LSB K0.R10-MSB K0.R10-MSB
R3-MSB R3-MSB K1.R10-LSB K1.R10-LSB
R3-LSB R3-LSB KO.R10-LSB KO.R10-LSB
R2-MSB R2-MSB K1.R9-MSB K1.R9-MSB
R2-LSB R2-LSB KO.R9-MSB KO.R9-MSB
R1-MSB R1-MSB K1.RO-LSB K1.R9-LSB
R1-LSB R1-LSB KO.R9-LSB KO.R9-LSB
RO-MSB RO-MSB K1.R8-MSB K1.R8-MSB
RO-LSB RO-LSB KO.R8-MSB KO.R8-MSB
GR = 0x80808080  GR = 0x80808080  K1.R8-LSB K1.R8-LSB
LK LK KO.R8-LSB KO.R8-LSB
Type of ctxt swich 1 | K1.R7-MSB K1.R7-MSB
| | KO.R7-MSB KO.R7-MSB
K1.R7-LSB K1.R7-LSB
KO.R7-LSB KO.R7-LSB
| | K1.R6-MSB K1.R6-MSB
| | K0.R6-MSB KO.R6-MSB
| | K1.R6-LSB K1.R6-LSB
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| | KO.R6-LSB KO.R6-LSB
| | K1.R5-MSB K1.R5-MSB
| | K0.R5-MSB KO.R5-MSB
| | K1.R5-LSB K1.R5-LSB
| | KO.R5-LSB KO.R5-LSB
K1.R4-MSB K1.R4-MSB
KO.R4-MSB K0.R4-MSB
| | K1.R4-LSB K1.R4-LSB
| | KO.R4-LSB KO.R4-LSB
| | K1.R3-MSB K1.R3-MSB
| | K0.R3-MSB KO.R3-MSB
| | K1.R3-LSB K1.R3-LSB
| | KO.R3-LSB KO.R3-LSB
| | K1.R2-MSB K1.R2-MSB
| | KO.R2-MSB KO.R2-MSB
| | K1.R2-LSB K1.R2-LSB
| | KO.R2-LSB KO.R2-LSB
K1.R1-MSB K1.R1-MSB
KO.R1-MSB K0.R1-MSB
| | K1.R1-LSB K1.R1-LSB
| | KO.R1-LSB KO.R1-LSB
| | K1.RO-MSB K1.RO-MSB
| | KO.RO-MSB KO.RO-MSB
| | K1.RO-LSB K1.RO-LSB
| | KO.RO-LSB KO.RO-LSB
| | K1.GR K1.GR
| | KO.GR KO.GR
| | « w
| |

‘Type of ctxt swtch 1 ‘

7.4 0s_cpu_a.s

A MicroC/OS-11 port requires six assembly language functions. These functions are needed as you normally cannot

save/restore registers from C functions. The six functions are:

OSCPUSaveSR()
OSCPURest or eSR()
OSSt art Hi ghRdy ()
OSCt xSw( )

OSl nt Ct xSw()

OSTi ckl SR()

7.4.1 OSCPUSaveSR() and OSCPURestoreSR()

These two functions are not used in the ST100 ports. They are used to disable and enable CPU interrupts. The
ST100 port uses OS_ENTER_CRITICAL #1 instead (refer to section OS_ENTER_CRITICAL and

OS_EXIT_CRITICAL).

7.4.2 OSStartHighRdy()

// call user definable OSTaskSwHook if needed
.if KERNEL_SW TCH HOOK > 0
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cal | OSTask SwHook
.endif

makea pl4, %abs16t 031( OSRunni ng)
make ri4, 1

nor ea pl4, %absOt 015( OSRunni ng)
sdb @pld + 0), rl4

makea pl4, %abs16t 031( OSTCBHi ghRdy)
nor ea pl4, %absOt 015( OSTCBHi ghRdy)
| aw pl4, @pld + 0)

|l aw SP, @ pl14+0)

.if KERNEL_SAFE_MODE > 0
pop Ox1FFF80
|l aw p3, @ pl5+4)
|l aw p2, @ pl5! +8)
poprte Ox3F
. el se
/1 get the type of context sw tch done
I dw r0, @ pl5! +4)
/1 Pop non-scratch registers only ???
cnpegh g0, r0, O
g0?goto task switch
/|l Else restore all registers
pop Ox1FFF80
| aw p3, @ pl5+4)
| aw p2, @ pl5! +8)
poprte Ox3F
.endi f

OSsStartHighRdy() is called by OSStart() to start the highest priority task that was created before calling

OSStart().

OSStart() sets OSTCBHighRdy to point to the OS_TCB of the highest priority task.

We call the OSTaskSwHook() function only if KERNEL_SWITCH_HOOK flag is set. This optimization is

non-standard to MicroC/0OS-11 book.

The task stack frame is initialized as if an interrupt just occurred and all CPU registers are saved onto the
interrupted task's stack. If the kernel uses the safe mode (KERNEL_SAFE_MODE flag is set), we restore all
registers using pop and law instructions. If the kernel uses the default mode, we check the first value on the stack
(0 for non-scratch only, 1 for all registers) and restore non-scratch (using function task_switch) or all registers

using pop and law instructions.

To complete the return from interrupt, a poprte instruction is executed.

7.4.3 OSCtxSw()

This function is required only if the kernel is not compiled using the flag KERNEL_NO_TRAP. It is called by the

macro OS_TASK_SW that generates a software trap #15. When KERNEL_NO_TRAP is used the macro

OS_TASK_SW is a inline assembly routine.

(1)
.if KERNEL_SAFE_MODE > 0
/1 Push all registers
push Ox1FFFFF
. el se
/1l Push non-scratch registers
push pl15, p14, p4-pll, LO, L1, L2, fr, r4-rl1l, LK GR

/] save on stack that it is a non-interrupt context swtch
more r0, O
sdw @pl5-'4), r0

.endif

(2)

I OSTCBCur - >OSTCBSt kPt r = stack pointer
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/] address directly

makea pl4d, % abs16t 031( OSTCBCur)
nor ea pl4, %absOt 015( OSTCBCur)
| aw pld, @pld + 0)

saw @pl4a+0), SP

(3)
/1 call user definable OSTaskSwHook if needed
.i f KERNEL_SW TCH HOCK > 0

cal | OSTask SwHook
.endi f
(4)
// OSTCBCur = OSTCBH ghRdy
[l OSPrioCur = OSPrioH ghRdy
makea pl, %abs16t 031( OSTCBHi ghRdy)
makea p2, %mbs16t 031( OSTCBCur)
nor ea pl, %bs0t 015( OSTCBHI ghRdy)
nor ea p2, %bsO0t 015( OSTCBCur)
| duw ri4, @pl + 0)
makea pl4, % abs16t 031( OSPri oHi ghRdy)
sdw @p2 + 0), rl4
nor ea pl4, %absOt 015( OSPri oH ghRdy)
makea p2, %abs16t 031( OSPri oCur)
| dub ri4, @pld + 0)
nor ea p2, %bs0t 015( OSPri oCur)
sdb @p2 + 0), rl4
(5)
[l stack pointer = OSPrioH ghRdy->0OSTCBSt kPt r
/] OSPrioH ghRdy->OSTCBStkPtr is already stored in pl
law pl, @pl + 0)
|l aw SP, @ p1+0)
(6)

/] Execute a return frominterrupt instruction
.i f KERNEL_SAFE_MODE > 0

pop Ox1FFF80

| aw p3, @ pl5+4)

| aw p2, @ pl5! +8)

poprte Ox3F
. el se

/] get the type of context switch done

| dw r0, @ pl5!+4)

cnpgth g0, r0, O
g0?goto full _switch

/1 Pop non-scratch registers

poprte pl5, pl4, p4-pll, LO, L1, L2, fr, r4-r11, LK CR
full _swtch:

pop Ox1FFF80

| aw p3, @pl5+4)

| aw p2, @ pl5! +8)

poprte Ox3F
.endi f

/I As OSTCBStkPtr is the first field of OSTCBCur, we can use OSTCBCur

/] Restore all non-scratch registers fromthe new task's stack

1. OSCt xSwW() save the all registers if KERNEL_SAFE_MODE flag is set, or only the non-scratch otherwise (and

the non-scratch information on stack).
The software trap already saves the PCnext and PSR.
2. Save the current task's stack pointer into the current task's OS_TCB.

3. Call the OSTaskSwHook() function only if KERNEL_SWITCH_HOOK flag is set. This optimization is

non-standard to MicroC/OS-11 book.
Modify the current TCB and priority to the highest priority.
Change the stack pointer

o0k

stack is 1) or only the non-scratch (if the top of stack is 0).

7.4.4 OSTickISR
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(1)

(2)

(3)

(4)

(5)

(6)

/1 Push all registers
push Ox1FFFFF

.i f KERNEL_SAFE_MODE > 0

.el se
/] save on stack that it is an interrupt context swtch
nore r0, 1
sdw @pl5-14), rO0

.endi f

/1 Set GP and hardware | oops for called functions
.if KERNEL_I SR FAST > 0
| oopena
barri er
.endi f
makea  gp, %abs16t 031(__st m begi n_gpbase)
norea  gp, %absOt 015(__st m begi n_gpbase)

/[l Call OSIntEnter or increment OSIntNesting
/1 if (OSRunning == TRUE) {

[/ if (OSlIntNesting < 255u) {

/1 OSl nt Nest i ng++;

11

makea pl4, % bs16t 031( OSRunni ng)
makea p4, %bs16t 031( OSI nt Nesti ng)
norea pl4, %absOt 015( OSRunni ng)
norea p4, %absOt 015( OSI nt Nesti ng)
| dub r15, @pl4 + 0)
cnpnew g1, ri15, 1
| dub ri5, @p4 + 0)

gl ? goto . _avoi dAdd
cnpl tuw g1, r15, 255

gl ? add r15, ri15, 1

gl ? sdb @p4 + 0), ri5

. _avoi dAdd:
// Save SP into the task's OS_TCB
/1 if (OSIntNesting == 1) {
/1 OSTCBCur - >OSTCBSt kPt r = SP;
I}
makea pl4, % abs16t 031( OSTCBCur)
cmpeqw g1, r15, 1
norea pl4, %absOt 015( OSTCBCur)
gl ? law pl4, @pl4 + 0)
gl ? saw @pl4 + 0), SP

[/l Clear interrupting device

// Re-enable interrupts (optional)

/1 Call OSTi meTick
call OSTi neTi ck

// Call OSIntExit
call OSIntExit

/| Restore processor registers
// Execute a return frominterrupt instruction
.i f KERNEL_SAFE_MODE > 0
pop Ox1FFF80
| aw p3, @pl5+4)
| aw p2, @ pl5! +8)
poprte Ox3F
.el se
/'l get the type of context sw tch done
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| dw r0, @ pl5! +4)
/1 Pop non-scratch registers only ???
cnpegh g0, r0, O
g0?goto task_switch
/] Else restore all registers
pop Ox1FFF80
| aw p3, @ pl5+4)
| aw p2, @ pl5! +8)
poprte Ox3F
.endi f

file:/l/D:/RIZZ0%20Michel/On-Line%20Documentation%20R2/H...

1. Push all registers. In default mode (no KERNEL_SAFE_MODE flag), we save all registers are saved (push 1

on stack).

2. If the kernel is compiled using -O3 option. The compiler may use hardware loops. During interruption, we
have to add the loppena and barrier instructions to avoid hardware loop error. The barrier instruction is
cycle consuming; this code is disabled when KERNEL_ISR_FAST is not set. It also initializes the gp register
to the default value __stm_begin_gpbase. The gp register can be modified and upon interruption, it has to
be set properly.

arw

priority task should be scheduled.
6. Restore the processor registers.

7.4.5 OSINntCtxSw

(1)

(2)

(3)

(4)

// call user definable OSTaskSwHook if needed
.if KERNEL_SW TCH HOOK > 0

call OSTaskSwHook
.endif

/] OSTCBCur = OSTCBHi ghRdy;

/] OSPrioCur = OSPrioH ghRdy;
makea pl4, %abs16t 031( OSTCBH ghRdy)
makea pl2, %mbs16t 031( OSTCBCur)
norea pl4, %absOt 015( OSTCBH ghRdy)
norea pl2, %absOt 0l5( OSTCBCur)
| duw  r15, pl4 + 0)
makea p3, %bs16t 031( OSPri oHi ghRdy)
sdw @pl2 + 0), ri15
norea p3, %bsOt 015( OSPri oHi ghRdy)
makea pl2, %abs16t031(CSPri oCur)
| dub ri4, @p3 + 0)
norea pl2, % absOtol5(OSPri oCur)
sdb @pl2 + 0), rl4

/] stack pointer = OSPrioH ghRdy->OSTCBSt kPt r

/1 OSPrioH ghRdy->0OSTCBStkPtr is already stored in pl
law pl4, @pld + 0)

|l aw SP, @ pl14+0)

/|l Restore all registers fromthe new task's stack
/| Execute a return frominterrupt instruction
.i f KERNEL_SAFE_MODE > 0
pop Ox1FFF80
| aw p3, @ pl5+4)
|l aw p2, @ pl5! +8)
poprte Ox3F
.el se
/1 get the type of context sw tch done
I dw r0, @ pl5!+4)
/1 Pop non-scratch registers only ???
cnpegh g0, r0, O
g0?goto task _switch
/|l Else restore all registers
pop Ox1FFF80

Increment the OSIntNesting variable. We do not call OSIntEnter() as a function call is cycle consuming.
Call OSTimeTick().
Call OSIntExit(). This function determines the highest priority task. It may call OSIntCtxSw() if a higher
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|l aw p3, @ pl5+4)

|l aw p2, @ pl5! +8)

poprte Ox3F
.endif

1. Call the OSTaskSwHook() function only if KERNEL_SWITCH_HOOK flag is set. This optimization is
non-standard to MicroC/OS-I1 book.

Modify the current TCB and priority to the highest priority.

Change stack pointer

Restore all registers if KERNEL_SAFE_MODE flag is set. In default mode, restore all registers (if the top of
stack is 1) or only the non-scratch (if the top of stack is 0).

rOwN

7.4.6 Task_switch

The task_switch function is used when the kernel is compiled in default mode (no KERNEL_SAFE_MODE flag). It
restores the non-scratch registers
task_sw tch:
[/ pl5U-pl4, p4-pll, LEO-LSO-LCOR-LCO, r4-ri1l, LK, GR
/] poprte Ox13CF3D
poprte pl5, pl4, p4-pll, LO, L1, L2, fr, r4-r11, LK GR

7.4.7 Pseudo-code for ALL ISRs

All ISRs should be written using the OSTickISR function template replacing the call to OSTimeTick() by your ISR
code.

8. New Project Using MicroC/0S-11 ST100 Port

8.1 Standard Project Makefile

e
it
# Copyri ght 2003, STM croel ectronics, |ncorporated.
# Al'l rights reserved.
i@
# STM CRCELECTRONI CS, | NCORPCRATED PROPRI ETARY | NFORMATI ON:
# This software is supplied under the terns of a |icense agreenent or
# nondi scl osure agreenent with STM croel ectroni cs and may not be copied
# or disclosed except in accordance with the terns of that agreenent.
it
e
# System : McroC Cs-I |
# Project Conponent: STixx Ker nel
# File Nane : ST122 Makefil e
# History : 2003/04/10 - Creation
e
(1)
# Define the path to the kernel sources
KERNEL _SRC TREE =../.. ... .
#+
all: main
(2)
#i ncl ude the kernel Makefile
i ncl ude $(KERNEL_SRC TREE)/ port s/ st 100/ st 122/ Makefil e
CFLAGS = -tp $(DSP) -Masnkeyword -Meentrant -g
(3)
mai n: main.c |i b$(KERNEL). a
$(CC -B -Miostartup $(CFLAGS) $(I NCLUDE_KERNEL) -L. -1$(KERNEL) main.c -o nain ny_it.s
e
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cl ean: cl eanKer nel
$(RM -f main *.0 *.log core |ib$(KERNEL).a *~

run: all
scst main -target =$( TARGET) - off=oce_gui

file:/l/D:/RIZZ0%20Michel/On-Line%20Documentation%20R2/H...

1. Give the path to the MicroC/OS-II installation directory.
2. Include the port ST122 or ST140 port specific Makefile
3. Add your own project files, which are linked with the kernel library.

8.2 Kernel library port specific Makefile

The port specific Makefile that creates the kernel library is located in directories:

ports/st100/st122/ for ST122 DSP
ports/st100/ st 140/ for ST140 DSP
It generates the kernel objects in a local directory called os and the kernel library | i bucos_ii . a.
The Makefile recognizes the following options:
KERNEL _DEBUG conpi | e the KERNEL i n debug node
KERNEL _FAST conpi |l e the kernel using -fast node
KERNEL _SAFE_MODE save all registers during context switches
KERNEL _SHOW_ASM create the assenbly files
KERNEL GP16 conpi |l e kernel in GP16 node
KERNEL _SMALL conpi |l e kernel in small node
KERNEL_OPTI M conpi l e kernel to optim ze perfornmance and code size
KERNEL _SW TCH_HOOK cal | OSTaskSwHook
KERNEL_NO_TRAP do not use the trap instruction for context switch
KERNEL_NO_STAS try to use the standard assenbl er (you may have to
renove sone lines in assenbly code).

Using gmake, you can compile the kernel in debug mode using the command:

\ gmake -f Makefil e KERNEL DEBUG=1

9. ST100 Port Notes

9.1. Kernel library startup file crtO.s

The ST100 ports uses a specific crt 0. s application startup file because the standard one provided with the
compiler does not export the symbols ___start0, ____end0, ___ start1... which are required to initialize the
tasks' stack.

The current crt0O.s enables the traps and the interruptions. We may disable this feature when running a program

using hardware interruptions. If the program crashes and reboot the target, it may crash again if the interruptions
are enabled in the crtO.s.

9.2 Interrupt Latency
The end of the chapter 2 of MicroC/OS-I1 book gives the following definition:
Interrupt latency = MAX(Longest instruction, User int. disable) + Vector to ISR

Most of the kernel functions disable the interrupts to modify kernel internal variables. The following results provide
the time in clock cycle of user interrupt disable for some kernel functions.

Warning: these tests results are subject to change.

For task switching test (CBS optim compilation mode):
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OSTaskCr eat eExt 33 + 15 cycles
OSTaskCr eat e 34
OSTaskCr eat e 17
OS_TCBI ni t 31
OS_TCBI ni t +49
OSTaskSuspend 86
OSTaskResune 90
OSTaskChangePri o 145
OS_Sched 242
OSTaskSt kChk 98
OSTaskQuery 2051
OSTaskDel 112 + 62

For semaphore test (CBS optim compilation mode):

OSSenCr eat e 32
OSSenPend 28
OSSenPend 111
OSSenPend 42
OSSenPost 49
OSSenPost 137
OSSemAccept 17
OSSenmuery 51
OSSenDel 65

9.3 Stacks in ST122 interleaved memory

The ST122 DSP has an interleaved memory with efficient stack access. You can store the stack of each task into
this area if you declare the stacks as shown below:

#pragma section bss = ".kernel Stack"
0s_STK TaskSt art St k[ TASK_STK_SI ZE] ;
0s_STK TaskSt art St k2[ TASK_STK_SI ZE] ;

#pragma section bss = defaul t

And your link file should define .kernelStack:

.stack ALI G\(16) PAD(2K)
. ker nel St ack

{} > i space
{ *(.kernel Stack) } > ispace
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