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PROCESSORS SUPPORTED

MULTI KerNEL AWARE

EmMBEDDED SOFTWARE DEVELOPMENT SOLUTIONS

MULTI® For VXWoRks/TORNADO

DesucGcING FOR VXWORKS
The MULTI Software Development

Environment from Green Hills
Software works seamlessly with the
VxWorks embedded real-time kernel
from Wind River Systems, Inc., and
provides detailed, kernel-aware
information to developers.

MULTT for VxWorks includes
everything needed for embedded
development with the VxWorks real-
time kernel:

Ornimizine COMPILERS
mC

B C++

H EC++

W Ada95

B Run-Time libraries

MULTI INTEGRATED

DEVELOPMENT ENVIRONMENT
Source Level Debugger

Graphical Project Builder

Text Editor

Version Control System
Graphical Browser

Performance Profiler

Run-Time Error Checking
Remote Target Connection

Full multi-tasking debugging right
out of the box

For general information about each

of these product offerings, please
refer to our Software Development
Tools for Embedded Applicatidhs
brochure.

PowerPC ~ ARM
68K MIPS
CPU32 VxSim
SH

1960

SPARC
x86/Pentium

WINDLINK

[B playerT ask:0x5c52b0 [_To[x] |
Cortrol Run Display Show Remole State Buider Miss Config B operatorT ask:0x5c2998 M=
322 *last player in the circle, inwhich case the distorted mes Contrel Bun Display  Show Hemote State Buider Misc Config
23 :mlnahuﬁer, and a semaphore is given to unblock the c 377 * massage to the first player, then takes a semaphore wh
324 . 73 *hy the last player when the message has passed fully t
325 RETURNS: N/A 374 *of playertasks
326 f 375 -
327 376 “RETURNS: Mis
328 woid playerTask (int inLinelx int outlineb) 77 ]
329 378
gg? char - msgBuifMax_MSG_LEN]: 379 wvaid operatorTask (vaid)
380
332 FOREVER { 381
333 wastaTime(): 382 FOREVER {
334 383 wasteTime!):
335 wpam  if (msgQReceive (lineQsfinlinel] msgBul (UINT) size 384
336 WAIT_FOREVER) == ERROR) 365 wpmy  if (megQSend (line0s[0] MEG_TEXT, sizecf (MSG_TE
337 break: 386 WAIT_FOREVER, MSG_PRI_NORMAL) == ERROR;
338 367 braak:
339 IfISTATUS_INFO) 360
340 printf (*Player’ed's input message is: %sin”, outlinel 353 it (semTake (nperatorSemm, WAIT_FOREVER) == ERR
1 390 break;
342 msgDistort {(msgBuf); #*distort the input message| 391
343 392 HSTATUS_INFO)
al [ . 393 printf {"Message after passing through all players: *s
STOPPED file: telephon.c proc: playerTask() 4] | b fish
Stopped by breakpoint STOPFED file: telephon.c proc: operatorTask])
] B Tasks —[E[x =
Tasks ? 1
F Stop On Task Creation 7 Debug Tasks ||
go step next g Name Entry Status Priotity =] =
I | I eturn halt detach
ocals calls stops i3 tExcTask excTask PENDING 0
- _ BicThi LogTask logTask PENDING 0 regs pop assem
edit new quit_ sa etTask netTask READY 50
&d7210 tPortmapd portmapd PENDING 100
5el5Ca0 [FipdTask fipdTask PENDING 55
Bol2230 t/dbTask wibCmdLoop [READY 3
Hch2hl Player] playerTask SUSPEMD 200
Bc299E tOperator operatorTask |SUSPEND 150
q s

Multiple tasks can be debugged simultaneously, each in its own window.

VXxWOoRKS INTEGRATION

MULT]T, together with the Green
Hills family of optimizing C, C++,
EC++, and Ada 95 compilers, pro-
vide a fully integrated real-time soft-
ware development environment for
Tornado-based applications that en-
compasses source-level debugging,
window-oriented editing, automated
program building, execution profil-
ing, and project/version control. Ap-
plications developed under MULTT
run on the target under the VxWorks
operating system, which features real-
time multi-tasking with preemptive
and round-robin scheduling.

MULTT interacts with VxWorks-
based target applications via
Tornado's host-based target server.
The target server provides services
such as dynamic download, task-spe-
cific and system-wide breakpoints,
and asynchronous event notification.
The MULT1/Tornado connection
enhances portability and flexibility.
It also enables MULTT to be used
with a much smaller target image by
eliminating the need for a target-

based symbol table, object module
loader, shell and networking facili-
ties.

SysteM-LEVEL DEBUGGING

The heart of the MULTT environ-
ment is a VxWorks-aware source-
level debugger that features process
and system-level debug capability.
The debugger supports mixed assem-
bly and high-level language formats,
includes a language-sensitive expres-
sion evaluator, and provides special
support for C++ (such as a Class
Browser, object display and template
debug capability).

The MULTT debugger is fully RTOS
aware, which enables designers to de-
bug and tune their applications at the
task level. With the MULTI
debugger, designers start and stop
tasks, set task-specific breakpoints,
and monitor OS resources like buff-
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TARGET SALES AND SUPPORT

VXWorks 5.3
Ethernet ScALABLE RuN TiME

GRreeN HiLLs SOFTWARE, INc.

CORPORATE HEADQUARTERS
30 West Sola Street

Source-Level
Debugger REAL-TIME EMBEDDED

Serial Line APPLICATION

!

Graphical Builder

!

Performance Profiler VxWindows VXMP || VxVM

ICE/BDM

Windowing Editor

Version Control

Custom

Graphical Browser

Run-Time Error
Checking

L

Instruction Set

Simulator

SysteM-LeveL DEBuGcGING
CONT'D

ers, queues, and streams. Program-
mers can also debug new tasks as
they are spawned and watch pro-
cesses as they communicate through
pipes, semaphores, etc.

MULTT provides a task window
showing a complete list of tasks cur-
rently running on the target board.
This list will be updated periodically
as tasks are created, destroyed, or
change their status. Programmers
have the option of attaching or de-
bugging a currently running task by

single clicking on its entry in the task

window.

The MULTT debugger provides a
separate window for each task.
Within each window, programmers
can independently set conditional
and temporary breakpoints, single
step, and examine local and global
variables. Complex expressions and
structured elements such as arrays
and records can also be displayed.
The debugger recognizes pointers
and automatically displays the ob-
jects that they reference. It also dis-
plays a stack trace that simplifies the
analysis of hierarchical program
structure.

WindRiver
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TORNserv
Tornado Target Server

WindNet File
Networking | System

scsi

POSIX LiBRARY

Core OS

I wind Microkernel
Tornado
Debug Agent

THREAD-SAFE EXCEPTION

HANDLING

The C++ language provides a
powerful capability that enables
errors to be automatically caught and
handled during program execution.
Traditionally, multi-tasking applica-
tions have not been able to take
advantage of this features because the
underlying C++ implementation
does not support thread-safe, or
reentrant, exception handling
structures. Green Hills™ Optimiz-
ing C++ Compilers and C++ run-
time libraries, however, provide the
industry's first thread-safe exception
handling for the VxWorks real-time
operating system This unique
integration enables programmers to
unlock the full potential and power
of the C++ language.

EmBepDED C++ SUPPORT

Green Hills™ Optimizing EC++
Compilers are seamlessly integrated
with Wind River Systems' VxWorks/

Tornado development environment.

EC++ is a subset of ANSI C++ that is

designed to meet the needs of
embedded systems developers, offer
full compatibility with C++, and
retain all the major object-oriented
advantages of C++. Compared to
ANSI C++, EC++ offers reduced
code size, increased deterministic
behavior, and ease of use -- making it
far more appropriate for embedded
development.

Santa Barbara, California 93101
Phone:  805.965.6044
Fax: 805.965.6343
Email: sales@ghs.com
URL: www.ghs.com

NorTH AMERICA
California - Cupertino
T: 408.873.4930 ® F: 408.873.4933

California - San Clemente
T: 949.369.3950 ® F: 949.369.3959

California - Scotts Valley
T: 831.430.0525 ™ F: 831.430.0415

Colorado - Denver
T: 303.740.8462 ® F: 303.740.8468

Illinois - Chicago
T: 312.946.5460 ® F: 312.946.5462

Massachusetts - Lexington
T: 781.862.2002 ® F: 781.863.2633

Pennsylvania - Kind of Prussia
T. 610.768.7756 ® F: 610.768.7781

North Carolina - Raleigh
T: 919.846.7340 ™ F: 919.676.7005

Texas - Dallas
T: 972.733.6505 ® F: 972.733.6504

NoRTH AMERICAN ADA SALES
California - Laguna Hills
T: 949.460.6442 ® F: 949.460.6443

Florida - Palm Harbor
T: 727.781.4909 m F: 727.781.3915

INTERNATIONAL OFFICES
United Kingdom

T: +44.1494.429336

F: +44.1494.429339

Germany
T: +49.721.98.62.580
F: +49.721.98.62.581

France
T: +33.1.46.96.07.00
F: +33.1.46.96.07.07

Netherlands
T: +31.33.4613363
F: +31.33.4613640
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