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Mentor Graphics

Publicly Held: (NASDAQ: MENT)

Founded 1981: HQ in Wilsonville, Oregon
3,700 Employees

Revenues of $600M Annually

World-Class R&D

53 Locations Worldwide

Only EDA Company with Embedded Software Focus
— World-class embedded RTOS

— Embedded Development Tools

— Co-verification market leadership

— Acquisition of Accelerated Technology strengthens this
position further
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Mentor Increasing Commitment
to Embedded Systems

e Larger organization to help embedded
systems division grow its product offering
and market share

e Increased funding for Accelerated Technology
products

e Experienced management team

Mentor chose Accelerated Technology Inc. to
provide them with the investment to dramatically
increase embedded software support




The Vision

As Mentor’'s Embedded Systems Division:

e Use the existing world class RTOS and tools

technology to offer a unified desktop and target
environment

e Give a better RTOS development environment
for a royalty free RTOS than is offered by
royalty- bearing RTOSs

e Continue to develop and enhance the Nucleus
RTOS

e Port to new processors and platforms
e Provide extensive middle-ware

e Support for new and emerging standards
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Accelerated Technology

Mentor Graphics’ Embedded Systems Division

"In a simple statement, all products
customers are using now from the
combined companies will continue to be
maintained and improved."

Neil Henderson,

General Manager,
Embedded Systems Division




Embedded Software Products

e Nucleus RTOS
— Source Based Royalty Free
— Large user-base and wide processor support

e codel|lab EDE and code|lab Debug
- Integrated development environment for embedded
— Based on industry standard look and feel
— Extensive connections and compiler support

e XRAY debugger
- First embedded systems debugger
— Multi-core support
e Microtec compilers
— Optimizing C/C++ cross compilers
— Intelligent linker allows most efficient use of C/C++




Nucleus Software Credentials

"Nucleus Software supports the most popular
processors used in embedded applications being

developed by our important customers, making Nucleus
a proven solution.”

o Key Embedded Markets
e Korean Customer Applications




Key Embedded Market

Our software is used in a Office Equipment/

Retail Aut ti 1%
. wide variety of embedded etall Automation
applications. e

Networking/

1 o)
Industrial Control 7% Datacom 10%

1%

Internet 4 %
Consumer Electronics 22%
Automotive 1

Military/Avionics 2%

Medical Instrumentation 1% Telecommunications 25%

Computers/Peripherals 26%

* Nucleus and code|lab Customer Design Wins for 2001




Korean Customer Applications

“ Korean Customers implemented important embedded
applications using Nucleus RTOS .”

PDA -- SH2, ARM7, ATMEL Key Phone -- ARM7, MPC860
PBX -- MPC860, MPC850, ARM7 DVD -- CIRRUS, MIPS, NEC,
Base Sys of Cell Phone --i960Cx 80186, ARM9

CDMA Phone — ARM7, ARM9 WLL/Router -- i960Cx,MPC860
IMT-2000 Phone -- ARM9, SA1110 w/CDMA — ARM7, ARM9

Fast Ethernet Card -- MIPS, i960 SmartPhone - ARM9

Car Navigation -- 68328, ARM7 IMT-2000 Modem — ARM7

GPS Terminal -- 68360, ARM7 IMT-2000 Base Sys. — ARM7
Satellite Sys. -- 80186, i960Cx Digital Camera ~ARM7, ARM9
PLC Control -- 80186, ARM7 ITS - ARM7, ARM9, MCORE

Web Phone — ARM7, SA1100 Gas Control -- 80386Ex

ISDN Phone —ARM7 xADSL/VDSL - ARM7

GSM Phone — ARM7, TriCore, C166 DSTB -- MIPS, 68360, NEC, ARM9
VolP Gateway — ARM7,MPC850, CableSTB - MIPS.

MPC860 Home PNA — ARM7, MPC860
Bluetooth Gateway — ARM7, SH3 Elevator -- 80186, i960

Bluetooth Cordless Phone — VolP Phone — ARM7, ARM9
ATMEL DTV — 68360, ARM7, C166 .

FingerPrint - ARM7, SA1110, o =
XScale 23 = =%




Customers Who Benefit...

3COM

Network Peripherals
Canon Corporation
Silicon Graphics

LAN Access Corporation

Ford Motor Company
SIEINERS

Texas Instruments
IBM

Nortel Networks
Navionics

Hitachi

Lucent Technologies
Bose

General Motors
Infineon Interface
Systems

Honeywell

Fujitsu

Eastman Kodak

GE Medical

Toyota

Motorola

Compaqg Computers
Sony

NEC

General Electric
Xerox

Globespan

Samsung Electronics
Allied Signal

John Deere
Kenwood




Nucleus RTOS

All you need in an RTOS.
Royalty Free.




Nucleus. Embedded Software.

All You NEED in an RTOS. Royalty Free.

Complete Product

Line

Vast CPU Support

Royalty Free
Business Model

Source Code
Scalable

Proven

Nucleus PLUS
Nucleus uiPLUS
Nucleus OSEK
Nucleus MMU
Nucleus DDL
Nucleus COM
Nucleus CAN

Prototyping
Nucleus MNT

Profiling
Nucleus ProView
SurroundView for Nucleus

(of T

Nucleus C++ BASE
Nucleus C++ PLUS
Nucleus C++ NET

Nucleus C++ FILE

Network Stack
Nucleus NET
Nucleus PPP
Nucleus NAT
Nucleus SSL

Network Management

Nucleus SNMP
Nucleus RMON
Nucleus SPAN

Internet Connectivity

Nucleus WebServ

Nucleus Extended Protocol Pkg.
Nucleus EMAIL (SMTP, POP3)

Nucleus DHCP Server
Nucleus SNTP Client

CEE-J (Virtual Machine for
Embedded Devices)

Graphics
Nucleus GRAFIX

(Rendering Services/Windowing

Toolkit)

Nucleus FILE

Compatible Execution Environment
for Java™

Terminal Applicatio!
Nucleus SHELL




Processors Supported

680x0 National
683xx ARM MIF PS PowerPC S . d
ARM Limited _JVIIPS Technol,o'g@g PowerPC 40x emicondu CtO
X86 6/7/9 11 e -l ATfAS/4'kx.(Ja'd.e.) il 40y erPC Sxx CR16A/B/C
(ARMuand Thumb) = (D5 - PowerPC $10) CR43A
Real Mode ; Atrhel ¢ 30xx a8 o ‘EQWGFP“C 7XX
Protected Mode| | A0 32334 «  PowerPC 8xx i i i
r III'I _11 - H408b7 46XX HIPOWa.PC 824"0 MItSUbIShI Ml(
ARC &/ i. Ve ™ 55800 4700 PowerPCd&ZGD ' o1 | C/gg
o ..]5 b63200 «ige | 2000 - o F/
. il ogie 503x tfa l. t
CoIdIQre I gt Lexra:- i l “ "NEC V8xx
CF52xx % I‘u x| - LX4180 -
CF5307 ' 1 :'IT T = = LSI LOgLC - 3‘0 M-i'.u \V/ 1
CF5407 b Tece! | LR33000, -;_* - _
GWS%Q oy T MiniRise ¢ 4o S g /850
DSP T SH-1 e V851
Intel + 1 1 1T|n¥- isc . o
2l ooy SH-2 V852
Analog Devices 21161 SA110-285 SH-3 V853
o
Share EZ SA1110 L] I-.-.;V 3y
Texas Instruments Xscale 1 4XXX 'SH2-DSP I
TMS320CS4x Samsung “NKK oH3.Dop Infineon
50100 NR 4650 - C167
. 41000 QED : g:i gE TriCore
1960 41100 RM700
I 4125 SEAD/4Kx (Jade)
Tensilica 8946 Toshiba MeCORE SPARC
T1020 Texas Instrument TX3904F 2001 Altera Nios
T1030 T1925 TX3927 5107 C-Cube 2151
T1040 C-Cube 9315
TS704




Licensing Models — Single Application

e Standard Single Licensing Model

- Source Code provided on all Nucleus products
- No Royalties charged on all embedded software
- One-time License Fee

(development and unlimited production)

e Single Application License Grant
(3 primary factors)

- One embedded application

(defined by single product part number)
- One development facility
- One processor




Licensing Models — Standard OEM

e Standard OEM Licensing (Semiconductor Mfg)

- Source Code
- No Royalties
- One-time License Fee (3x multiple)

e OEM License Grant

- One embedded product “family”
- One development facility
- One processor

e Sublicensing Rights
- Source Code

- Object/Binary Code
- Executable

AT/Mentor
Customer

OEM
Customer

OEM Customer

/

Executable

60%
Discount

.300/0 100/0
Discount

Discount




Nucleus PLUS

Multitasking real-time kernel

Priority, pre-emptive schedular Nucleus PLUS
Inter-task synchronization

(semaphores, signals, events) v
Memory Management
(fixed or variable)

Dynamic creation/deletion C) C) C)
of all objects — semaonores S 2oy W signic |

:

Kernel Objects

Hardware Specific
Components




Nucleus NET

TCP/IP Protocol Stack Nucleus NET
Protocols supported: BOOTP, UDP, 0

TCPI ICMPI ARPI RA‘RPI DNS’ (TCP;'IF' Stack

DHCP, IGMP, TFTP Client,

RIP/RIPII
Optional Components: PPP,
Ethernet Drivers
Minimum data copies
Tightly integrated with
Nucleus PLUS for
optimal performance




Nucleus OSEK

User-definable hook routines for
error-handling and debugging
Scalable, reliable, ROMable, and
cost-sensitive operating system
Low-level memory resource usage
Support for all four conformance
classes

Mixed-preemptive scheduling
method

Resource and event management
synchronization mechanisms
Variant relative and absolute
alarms

Nucleus OSEK
?

-

Kernel Objects

Hardware Specific
Components




Nucleus MNT

Every Nucleus Embedded product is
available in Nucleus MNT environment:

Nucleus PLUS for MNT
Nucleus NET for MNT
Nucleus GRAFIX for MNT
Nucleus WebServ for MNT
Nucleus FILE for MNT
Nucleus C++ for MNT

Common API for Nucleus MNT and
Target versions of Nucleus Products
Based on Microsoft —
Visual Studio™ '
Speeds development
process while decreasing
your time to market.




Nucleus C++

Object-oriented interface for
Nucleus PLUS

Object-oriented approach to
programming

Objects can be statically or
dynamically declared

Service calls are handled as
member functions

Easy alternative to memory-
sharing methods

Full support for new and delete
operators

Available for any C++ compiler

Nucleus C++

mur -'3.[|D|]r'dtlf}

'qn..

Compatible Execution Environment
for Java™

=

Nucleus C++ PLUS

~,




Embedded Software
Development Tools

A Complete Suite of Tools to
Support the Nucleus RTOS




| Embedded Developer Suite

code | a0

code|lab EDE e Complete Development
Environment

e Consistent Interface

code|lab Connections * RTOS Independent

code|lab Debug

code|lab Targets

code|lab
EDE




code | |ah EDE

An IDE based on Microsoft Visual Studio

Desktop look and feel
Project Management Dialog Box

Includes a wide variety of compilers




**. Nucleus - Microsoft Yisual C++ - [D:

File Edit Wew Insert Project Build Tools Window Help

A zEd D OEE B 2| |5 e @ ) O e
| [Globals] || 140 global members) || @ Application_Initialize e LM

| woid task 0_entry{UHSIGHED argc, VOID *argwv); j
- - - woid task _1_entry{UHSIGHED argc, VOID *®argv); =
[ Workspace Nucleus’ 2 projec! void task_2_entry({UNSIGNED argc., VOID *argw):

E_"F'Ius files woid task_3_and 4 entry(UNSIGHED argc, VOID *argv):
Plus Demo files woid task_5_entry(UNSIGHED argc, VOID *argwv):

£

demo

<% Define external function prototypes *®7
extern woid Convert_Humberi{char #string, UNSIGHED number):

Pluz
Cormpiler ] HEL A ssembler ]

Custom Build1 M Librarian] gl ’1

<% Define the Application_Initialize routine that determines tl

Hucleus FLUS application environment . %7 . .

woid Application_Initialize(woid *first_available memory) -1-{_] Compiler Files
CIC.C
: . dmic.c W] —o Jutput File i‘l

e *pointer: dice s 0 -1 Include FPaths

<% Create a systen mnenory pool that will be used to allocad dmd.c I CDmmanc_l File

queue areasz, etc. %7 ; | -x Specifies the language
HU_| Create : Hemory_Pool (&Systen_Hemory, "SYSHEM", dmf.c e = Compile only o
first_available_memory, 2192, 50, NU_F! dri.c ] -5 Stop after Compiling

aeal | -E @top atte:&* Preprocessing

erd.c :ﬁrgument

<% Create =sach task in the system. %7

<% Create task 0. =~
HU_Allocate_Memory(&System_Memory, &pointer, 1024, NHU_HO SU¢

WU Create_Task(&Task 0, "TASK 0", task_0_entry, 0, NO_NULL sy
1024, 1, 20, NU_FREEMF Bvoe.G
evdc —-c —g —mnd4 —ml -DPLUS —o o~<SOURCE: o
<% Create task 1. =~ evfc <S0URCE: .

HU_Allocate Memory(&System_Memory., &pointer, 1024, HU_HO ST %
WU_Create_Task(&Task 1, "TASK 1", task_1_entry, 0, HU_NULL i BYLG :_]
1024, 10. 5. HU_PREEME" Files 78

/% Create task 2. %=/ Show Files On Bottom

HU_Allocate Memory(&System Hemory, &pointer, 1024, HU_HO SI1 Add Files To Project
NU Create_Task(&Task 2, "TASE 2", task_2_entry, 0. NU_NULL St v 0K % Cancel

K 1024 10, &, HU_PREEMF’
B8 Clazshiew | | ] Fileiew -

Configuration: FPlus Demo — Win3dZ Rel

-]
_ 2
EILC __]
‘;j

5

2

These séttirigs apply to all source files in the .p-lDiE'.,C;L

GHT Tools For ARH Processors Output

D:\PLUS ATHEL4A0807_GHU~FPlus~Demno:"C:“Program Files“Arm~GHUrelease arm—unknown—eli“bingcc. exe" —-gdwarf-2 -00 -c
T functicn CAnnlication Tnitialive'

Bulld /( Debug )\ Find in Files 1 )\ Find in Files 2 >\| A |

Ln 58, Col 1




code | b Debug

e Includes an extended set of tools for
discovering problems with your code
quickly and easily

e Uses many standard Windows™
capabilities

e Hardware assisted debugging available




code

GI codellab Debug - (Build: 101701) - [D:\sh4gnu\Plus_Little\tcc.c]
\E] File View Search Debug Target Memory Windows Help

CSC_Place On_List

» CSC_Priority_Place On_
CSC_Remove_From_List
DEMO_Ultoa
DMC_Allocate Hemory
DMC_Cleanup
DMC_Create_Memory_Pool
DMC_Deallocate_Memory
DMC_Delete_Memory_Pool
DMCE_Allocate_ Memory
DMCE_Create_Memory_Poo
DMCE_Deal locate_Memory
DMCE_Delete Memory_Poo

» DMI_Initialize

» ERC_System_Error

» ERI_Initialize

» EVC_Cleanup

) EVC_Create Event_Group

y EVC_Delete_Event_Group

» EVC_Retrieve Events
v
»

dl

y EVC_Set_Events
] Files fy Functions |-4 | »

P -@®- COpEODREaE *

CHer g

task -» tc_ready_next
task -»> tc_ready_previous

NU_NULL:
NU_NULL:

Tasﬁ) -

* Determine 1if his ta
if (task == TCD_Execute_
{

*
if

else

% N ¢ e

TCT_Set_Execute_Task(NU_NULL):

"

if

* Leaw

TCT;Cnntrni_Tn;Svsteﬁ(j;

*

SIHSPEND Y

== NIl PIRE

if s 1n1 kunﬁ
SourceA Mixed/| 4

(TCD_Highest_Priority < TC_PRIORITIES)

*

TCT_Set_Execute_Task(TCD_Priority_List[TCD_Highe

(task == (TC_TCB *) TCD_Current_Thread)

2l

Cument Task +

SR
PC
PR
GER
VBR
MACH

4 I I ¢
#] Registers | o Flagsl

Value

-

1073741825 —

0
201326592
0

TITOT e b ‘?-.-I.L Lo
) Hame Type

Value

Curmrent Task

-

2. ror—
suspend_type
cleanup
information
timeout
task
index
temp

unsigned char
function»
volid#*

unsigned int
TC_TCE_STRUCT#*
int

unsigned char

201364288 .

201394056

4294967295

201370828
1

4'r’

| &

]
2

task_1(unsigned int, voi

TCC_Task_Shell()

. Jo. .

-..10..

0

Hemory 1

0
Menory 2/

Line 406, Col 1

0h Om 0.020s @ s




EI][|E Connections

Communication from your debugger to your
target hardware

Emulators

On Chip Debugging
JTAG, Nwire, and H-UDI
Serial Connection
Ethernet Connection




[:I][|E 'ﬂﬂh Targets

Hardware Boards and Architectural Simulators

Software Emulation - Monitor the execution of your code.
Develop Assembly code and test it before your target is available

Accelerated Technology Hardware - Hit the ground running
with a range of target hardware and a number of specific

CPUs supported.

Commercial Hardware - We have a number of commercial
boards that we support. We also provide application notes to
solve the problem of connecting the board to the debugger and
getting the RTOS, or your own software, running on the boards.




EI]dE Targets

SH4 Daughter Card

QuickStart Kit

1
i
!
|

DUILkIj:[ rt Hlt

Kmc Solution Platform




code|lab Processor Support

Supported: In-the-works:
code|lab Partner-J (SH, SIRTYGES)

ARM, MIPS) ByteBlaster (ARM)
code|lab Monitor (ARM, EmbeddedICE (ARM)
MIPS, NIOS, V85x,

XScale)

BDI (ARM) Planned:

Wiggler (ARM)
Raven (ARM)
Angel (ARM)

RDI (ARM)
MultilCE (ARM)
NEC-BOX (MIPS)
UMON (ARM, SH)
JEENI (ARM)
FS2(MIPS)

o _-"'- B K



XRA Debugger

Mentor Graphics XRAY® Debugger is the key to success for all
software developers using modern processors and cores in
embedded and System-on-Chip (SoC) applications. XRAY brings
all the benefits of an industry-standard debugger to engineers
working in visibility- and resource-constrained environments.

e Powerful debugging capabilities

e State-of-the art development environment

e Powerful project management

e Industry-leading multi-core debug technology

e Heterogeneous and homogeneous target environments

‘., o AR




RIRAY Multi-Core Debugging

b’ Code = @ARM7_cor -Probe [Board Attached]

optrex_main:
080616FC E92D4030 STHDB

00081106 E3ARSAA8  HOU r5,#8
08061104 EBFFFFDE BL 9x168

000611688 EBFFFFBE BL 0x1608

return =this;
0606118C E1AB4AEO HOU r4,re 3;

00081116 E3540023 CHP r4,#0x23
AOR 1

serial operator<{(char =str)

while{=str)

| *Lhis << ( *stre+ );

= sr- nmrrr | (O S L o CO d e 7 re g i Ste r a n d m e m O ry

CPSR| | 06608603 LR | | 00000006

T windows per processor or core

N8 Z 8acCc a8V e8I
RO 00868668 R1 00060860 HSR| 060030408 CIA | 0081033C

=== e Color coding per processor and

90000000 RS | | 90006008 CR | (48000048  XER| 00000080 NUM
8aeaaseEld  R7 86866006 FPSCR | 00000600

00000000  R9 | BOOBOOOO RO | |BBB18368  R1 88831808 CO re fo r q u i C k i d e n t i fi Ca ti O n

00800668 R11| | BBABEAED R2 | |06006060 R3 | | 00000060
0800ARA8  R13  BOAB7FFY4 R4 BBB310E8 ﬁMan B

o v v s s e e Synchronous breakpoints across
e T processors and cores
e Simulation, JTAG, Co-verification

and monitor connections

e Homogenous and heterogeneous
environments




Processor Support

ARA

*Motorola 68xxx and Motorola CPU32
*Motorola/IBM PowerPC

*Motorola ColdFire

‘ARM

‘MIPS




Microtec Cross Compilers

e Advanced C++ optimizations dramatically
reduce application memory usage

e Pre-compiled header files slash compile
times

e Flexible code and data segmentation
enables easy ROMing of applications

e C language extensions minimize the need
for assembly language

e Compliance with ANSI C/C++ standards

B |




Nucleus & code|lab
Solution for ALTERA
Excalibur




Nucleus and code|lab Tor
ALTERA Excalibur NIOS1, 2

e Nucleus Software
— Nucleus PLUS for ALTERA NIOS.

e Development Environment.

— IDE : code|lab EDE

— Compiler : Cygnus GNUPro Tools.

— Debugger : code|lab Debug

— Connection : code|lab Monitor(S/W)

- Hardware : NIOS Board APEX EP20K200EFC484




Nucleus and code|lab Tor
ALTERA Excalibur ARM922T

e Nucleus Software
— Nucleus PLUS for ALTERA ARM922T.

e Development Environment.

— IDE : code|lab EDE

— Compiler : ARM ADS Tools.

— Debugger : code|lab Debug

— Connection : ByteBlaster MV(H/W)

- Hardware : Excalibur XA10 Development Board




Technology Roadmap

A One Year Outlook
for Development Tools and RTOS




Product Technology

o Software Development Tools

— Increase IDE functionality over multiple hosts
e Windows and Unix

— Support new processor cores and connection
environments

— Release new revolutionary debug technology

— Link our products to other software
development tools and test environments

— Continue investment in compiler technology
— Increase compatibility with other RTOS'




code|lab Debugger Evolution

codename="0pus”

eNew generation of debug technology
- Native UIl's depending on host
- MFC on Windows, Java on Unix
- Distributed debugging
- CORBA back-plane for efficient and extendable
communications

e More portable to new targets/environments
e Increased set of processors and connections

o All features of code|lab and XRAY supporte

- Multi-core

~Multitasking—

/= RTOS independent

g .".‘- K



Product Technology
e RTOS

— Increased processor and platform support

— Additional focus on standards: OSEK,
POSIX, Certifications

— Increased middle-ware
e Protocol stacks (e.g USB, IPv6)
e JAVA support

e Enhanced Web, Email, file and Graphics support

— Nucleus PLUS 2.1

i
&




Service and Training

Helping You to Maximize Your
Efficiency Using Our Products




Outstanding Customer Service...

e Qur technical support is
available throughout the entire
development process

o We offer training worldwide
at our locations or yours

e Global Tracking System!
Another way that Mentor Graphics Customer
Support delivers rapid, expert response to
customers' technical issues

Get a guided tour! www.mentor.com/supportne




Outstanding Customer Service...

“No one could ask for better support. Your
help, and the manuals, confirm what we
heard from many sources while we were
shopping for an RTOS: Nucleus support is
head-and-shoulders above anyone else's.
Maybe even head, shoulders AND torso
above anyone else's support.”

-Rick Corey, Senior Programmer

DPC Instrument Systems Division




Korean Training Course

e Nucleus 2 days course
- Nucleus PLUS only

e Nucleus 3 Days course
- Nucleus NET, Nucleus GRAFIX with 2 Days course

e Nucleus 5 Days course
-Including Development Tools(IDE, Compiler, Debugger, etc)
Training with Nucleus PLUS training(theory and Exercise)




Why Accelerated Technology?

A}

®
Accelerated Technology
Embedded Systems

Division of

Menior
hics'

Grap

Experience
The Complete Solution
Business Model

Outstanding Customer
Service

Worldwide Presence

Ability to standardize
over different hosts anc
targets
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Thank you for your attention

Accelerated Technology Korea

2002. 11. 6




