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ISI - 6.0% RTOS

WRS - 4.6%
Microtec - 3.7%

Microware - 3.6%
QNX - 2.6%
Lynx - 2.6%

RTOS

Concurrent - 2.5%

RTOS

RTOS - 24.4%

11997 Venture Development Corporation
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ANS1 C/C++
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C RTOS TCP/IP

Application Specific
Timeto Market
Open Source
|nternet Power
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Windows, MS Office, Postscript

ANSI C/C++
ITRON

3. Open Source Model
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— GUI-RTOS
— GUI

— HAL C++

— Configurable Application Specific RTOS
— Middleware
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(2)

— Mission Critical Support 1 5 day response

— C/C++

— :TX39 MN10300 Power PC ARM7 SPARCIite
VR4300 SH-3

— 2 3
— :$75,000 $100,000
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VXWORKS
PSOS RTOS

ecos

Closed Source Open Source
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eCos Kernel

ANSI| C Other
AP|
C API C++ API POSIX
AP|
U ITRON
AP API
i _ API
HAL
- timers - general m/c state manipulation
- interrupts - init arch/cpu/platform
- exceptions - thread state manipulation
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AP
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APl

Application Specific OS
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Deferred service routine support
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TCP/IP
FTP

PPP

UDP

HTTP

Web Server

DOS

http://www.etcbin.com RAM

CD ROM
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TCP/IP USNET

WEB &
USNET IAP

USNET SNMP
PC USFiles
GOFAST
IrDA JetBeam
FlashFX
RS-485 9-Bit Solution
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eCos GUI

Repository C:\Program Files\Cygnus Solutions\eCos - eCos Configuration Tool

Eile  Edit “iew Buld Help
= |B|al ]|

nl=(@| wle] Z)

= [ Corfiguration -

8 rcr‘js HAL eCos Reference Manual
nfrastructure P et
[_1 eCosz kemnel £IEY e
= ¥ eCos ulTRON Compatibility Layer True
] Standards Conformance Sl
System configuration overrides ulTROMN Tiue ’.l.I
SUSIem Copfioy Tne. Chapter 6. pITRON API
C++ Function Mames Falze
Hetum. Eror Eodes. for Bad Params True Table of Contents
NUEL i & goodipoints: False Task MManagement Functions
S hi A .
M:T;:H;;es ?ue Task-Dependent Synchromration Functions

e E . - E: K
Evertflags Tre Synchronization and Communication Functions
Tasks Extended Synchrenization and Commmunication Functions

Fired-Size Memompools True Interrupt Management Functions
‘ariable-Size Memorppools True

Memory pool Management Functions

AMAILATAATA TS D

HE®HHEBEERH

éf;:; I;Zﬂ;:i I:z: Time Management Functions
[ Version information Systern Management Functions i
& C Library T — — =
4% Math Library Tite Property | Walue |
4% Common emor code support True Tupe | Boalean
4 Device drivers True W alue Falze
Default Value | False
tacro CrGIMP_UITRON_STRICT_COMFORMAMCE
File C:%Program FileshCygrus SolutionsheCoshpackageshcompatiuitronhwl_Dhincludehpkgoonfuitron b
Defined at line | 121
LIRL [ ref fecos-ref/micro-itron-api. html
requires CrGWaR_KERNEL COUMTERS_CLOCK
requires CvGSEM_KERMEL_SCHED_MLOUEUE
precludes | CYGSEM_KERMEL_SCHED_TIMESLICE
requires CrGFUN_KERMNEL_THREADS_TIMER
=l
=l
Ready | C:/Program Files/Cygnus Solutions/eCos/doc/rel/ecos-ref/micro-itron-api. html
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Component Description Language

/*
* {{CFG_DATA

cdl_component CY GPKG_KERNEL_SCHED {

display "Kernel schedulers’

type dummy

parent CYGPKG_KERNEL

description "
The eCos kernel provides a choice of schedulers. In addition
there are a number of configuration optionsto control the
detailed behavior of these schedulers.

doc ref/ecos-ref/ecos-kernel -overview.html#THE-SCHEDUL ER
}

cdl_option CYGSEM_KERNEL_SCHED MLQUEUE {

display "Multi-level queue scheduler”

type radio

parent CYGPKG_KERNEL_SCHED

description "
The multi-level queue scheduler supports multiple priority
levels and multiple threads at each priority level.
Preemption between priority levelsis automatic. Timeslicing
within agiven priority level is controlled by a separate
configuration option”

doc ref/ecos-ref/ecos-kernel-overview.html#THE-SCHEDUL ER

cdl_option CYGNUM_KERNEL_SCHED_PRIORITIES {

display "Number of priority levels"

type count

legal_values 11032

parent CYGPKG_KERNEL_SCHED

#active if CYGINT_KERNEL_SCHED_ PRIORITY_SCHEDU
description "

This option controls the number of priority levelsthat are
available. For some types of scheduler including the bitmap
scheduler this may impose an upper bound on the number of
threads in the system. For other schedulers such asthe
mlqueue scheduler the number of threads isindependent from
the number of priority levels. Note that the lowest priority
level is normally used only by the idle thread, although
application threads can run at this priority if necessary."

doc ref/ecos-ref/ecos-kernel-overview.htmli#THE-SCHEDUL ER

}}CFG_DATA */

#define CYGSEM_KERNEL_SCHED MLQUEUE
#undef CYGSEM_KERNEL_SCHED_BITMAP
#define CYGNUM_KERNEL_SCHED PRIORITIES 32

L ER
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File  Edit ‘“iew Build Tools Help

Dj=(@] = 2 «|=|misl|

= D Caonfiguration
& [ eCos HAL
[+ D Infrastructure
E & eCos kernel
D Kernel interrupt handling
¥ Exception handling
=l D Kernel schedulers
* Multi-level queue scheduler
7 Bitmap scheduler
@ Mumber of priority levels
¥ Scheduler timeslicing
[.‘_}'l_,‘ Mumber of clock ticks between timeslices
[ Counters and clocks
=] D Thread-related options
W Allow per—thread timers
¥ Support optional name for each thread
¥ Keep track of all threads using a linked list
¥ Keep track of the base of each thread's stack
¥ Support for per—thread data
[.‘i_l,j Mumber of words of per—thread data
@ Stack size for the idle thread
D Synchronization primitives
[T Kernel instrumentation
D Memory allocators
G Source-level debugging support
& [ Kernel APIs
[ “El'{. eCos ulTRON Compatibility Layer
[+ “El'{. C Library
[+ “El't. Math Library

4l
E‘i’ Common error code suppart

Fyy ; 2
# %y Device drivers

True

True

True
False

True
5

True
True
True
True
True

2048

False

True
True
True
True
True

-
eCos 1.1 Documentation
Getting Started with eGos
» Table of Contents
= Foreward
a Part | RBelease Motes ;i
fPTopert IREIEE
Type Integer
“alue 32
Default Walue | 32
Macro CYGENUM_KERMEL SCGHED_PRICRITIES
File E¥Program Files¥Cygrnus Solutions¥eCos¥packages¥kernzl¥vl _| ¥inc lude¥pkzoont¥kernalh
Defired at line | 352
URL E¥Program Files¥Cygnus Solutions¥eCos¥doc¥ret¥ecos—reffecos—kernzl-overviewhiml
Minimum 1
Maximum 32
i i
LA g |

S TOr SOMe Types Of soneduler Nciuding
itmap scheduler this may impose an upper bound on the number of threads in the system. For ather
chedulers such as the mlgueue scheduler the number of threads is independent from the number of priority
=vels, Mote that the lowest priority level is normally used only by the idle thread, although application threads
an run at this priority if necessary.

Ready

|No failing rules |E:.-"Prograrn FilesdCyenus Solutions/eCosd doc/ indeschtm]

Page 22

ITRON Open Seminar’ 99

C, CYGNUS’



* 200

Page 23 ITRON Open Seminar’ 99 © CYGNUS’



e 10
e 10
e 15
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e 20
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MN10300

RAM (data)

ROM (code) 9,437 Bytes

948 Bytes

TOTAL

ITRON Open Seminar’ 99

10.4 Kbytes
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TX39 MN10300 PowerPC

SPARCIite SH3 NEC VR4300 ARM7Y
: ARM
NEC PALMCHIP

STMicroelecronics
eCos
- GNUPro 5
- eCos
- eCos
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V. 1.2.1 Host Tool

X86 Linux : Linux eCos

eCos Test Case

GDB
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V.1.2.1 Runtime

eCos

AP]
SO C signals date/time
CygMon ROM monitor SPARClite
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Board: Toshiba JMR3904 Evaluation Board
CPU : TMPR3904F 50MHz

eCOS Kernel Timings
Note: all times are in microseconds (.000001) unless otherwise stated

Reading the hardware clock takes 0 "ticks" overhea... this value will be factored out of all other measurements
Clock interrupt took 29.68 microseconds (45 raw clock ticks)

Testing parameters:

Clock samples: 32
Threads: 24
Thread switches: 128
Mutexes: 32
Mailboxes: 32
Semaphores: 32
Scheduler operations: 128
Counters: 32
Alarms: 32

:Sourceware.cygnus.com

URL

http://sourceware.cygnus.com/ecos/docs-1.2.1/guides/user-guides/sample-numbers.html
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Ave Min Max Var Ave Min Function

13.62 11.72 2799 151 79% 54% Createthread

277 260 391 026 79% 79% Yiedthread [all suspended]

331 260 651 027 83% 12% Suspend [suspended] thread

258 195 781 047 58% 37% Resume thread

494 456 1107 0.60 95% 79% Set priority

0717 065 195 010 95% 95% Get priority

1497 1432 2539 0.87 95% 95% Kill [suspended] thread

225 195 911 057 95% 95% Yield [no other] thread

727 651 1237 042 79% 16% Resume [suspended low prio] thread
228 195 716 051 95% 79% Resume [runnablelow prio] thread
431 326 1237 0.75 87% 79% Suspend [runnable] thread

217 195 716 042 95% 95% Yield [only low prio] thread

239 195 651 051 95% 58% Suspend [runnable->not runnable]
1343 1237 2279 0.80 91% 91% Kill [runnable] thread

2230 2083 37.76 176 91% 91% Resume [high priority] thread
462 456 11.07 0.13 98% 98% Thread switch
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Ave Min Max Var Ave Min Function

151 130 260 0.29 68% 68% Schedulerlock

236 195 326 0.31 61% 37% Scheduler unlock [0 threads]

239 195 521 0.32 62% 36% Scheduler unlock [1 suspended]
238 195 456 0.32 61% 37% Scheduler unlock [many suspended]
238 19 521 0.32 61% 37% Scheduler unlock [many low priQ]

090 0.65 3.26 0.35 71% 71% Init mutex
248 195 846 0.50 50% 46% Lock [unlocked] mutex
283 260 911 042 93% 93% Unlock [locked] mutex
230 195 6.51 045 96% 65% Trylock [unlocked] mutex
199 130 586 0.24 84% 12% Trylock [locked] mutex
004 0.00 1.30 0.08 96% 96% Destroy mutex

4240 42.32 44.92 0.16 96% 96% Unlock/Lock mutex
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Function

ITRON Open Seminar’ 99

Create mbox

Peek [empty] mbox

Put [first] mbox

Peek [1 msg] mbox

Put [second] mbox

Peek [2 msgs] mbox

Get [first] mbox

Get [second] mbox
Tryput [first] mbox

Peek item [non-empty] mbox
Tryget [non-empty] mbox
Peek item [empty] mbox
Tryget [empty] mbox
Waiting to get mbox
Waiting to put mbox
Delete mbox

Put/Get mbox
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Ave Min Max Var Ave Min Function

092 065 391 038 71% 71% Init semaphore

224 195 651 043 96% 75% Post[0] semaphore
232 195 716 048 96% 65% Wait [1] semaphore
203 130 586 024 90% 6% Trywait [0] semaphore
191 130 45 023 78% 18% Trywait [1] semaphore
0.77 000 195 030 65% 9% Peek semaphore

061 000 195 015 84% 12% Destroy semaphore
22.62 2214 30.60 061 96% 62% Post/Wait semaphore

092 065 391 038 71% 71% Createcounter
069 065 195 0.08 96% 96% Get counter value
041 000 130 0.33 56% 40% Setcounter value
321 260 5.86 0.27 71% 21% Tick counter
065 000 326 016 84% 12% Delete counter
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ITRON
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C++/Java 270 | 0% |
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8.0% 1 T6. 5%

5.0% 418% -
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eCos

Application Specific RTOS

TV AV FAX
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5 10
(GNUPro 25 )
(Profiler )
IDE
POSIX RTOS API
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eCos
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http://sourceware.cygnus.com/ecos
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