AT Simicsy i AE R B MY

Luke Yang, Simics Product Manager, Wind River Systems

WIND RIVER



HRAFR

WIND RIVER



TR A

° R RS A RAC
BB

* MW EAAFAL

« ZRALH 5 N\t
L H zh ik

—

« ZRAL. PIZEALIY

BB A &5 1

* Bugf DIAs g B
o QR AR e R AT
ERVIR7Y

* WA AU R

KRN 78 43

i ) Bk ik

o DU TT A LA

1k

 BELEF G 0 RRAS A

PAgE—

o e AR LA 1)

A3 B H BEE %
A

WIND RIVER




AR B THE B8 L MO aaRE 300 H B B
A

>

Product Lifecycle with Simics

Traditional Product Lifecycle
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User program

Target operating system

Simulated target hardware

Simics
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con0.wait-for-string "$*
con0.record-start
conO.input "./ptest.elf 5\n"
if ($r =="fail.”) {

echo "test failed”

}
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= Full computers
Programs = ASICs
Programs Target OS = |nstruments
Target OS = Extensible
Target HW |1553 Instrument1553
Device Device — API for adding
Target HW 1553 devices
Device
— API for
BUS instrumentation
: - : 1553
ik, ggh | W] Object Ao modules
2RSS = Multiple buses
Simics :
= Multiple bus
connections

Host hardware
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(a) Record all input & output of a machine (b) Replay recording
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Coverage analysis
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Data/Instruction Profiling

simics> mpe864ld_simple.soc.cpu 0 branch_recorder.address-profile-data p

start = 0x0 stop = 0x1000000

View 0 of mpc864ld_simple.soc.cpu_0__branch_recorder: execution count

64-bit physical addresses, profiler granularity 4 bytes

Each cell covers 17 address bits (128 kilobytes).

column coffsets:

0x10000«

0x0000000000000Q00
0x0000000000100000:
0x0000000000200000:
0x0000000000300000:
0x0000000000400000:
0x0000000000500000:
0x0000000000600000:
0x0000000000700000:
0x0000000000B00000:
0x0000000000500000:
0x0000000000a00000:
0x0000000000R00000:
0x0000000000c00000:

0x0000000000d00000

0x0000000000200000:
O0x000000OOCOOEQOODO:
0x0000000001000000:

1775888101 (17735M)

0x0 Oxz Ox4 Ox6 Ox@ Oxa

Oxe Oxe

176M 12405k 22285k 881926 613367 101074
4379k 423593 543383 3049 20195 1631&
22154 6353k B . . 1511M

. . . 78984
1230k . B 53 .
1313

counts shown. 158303%%6 (158M) not shown.

875 17514

2270k 746
36732k .
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Processors/Cores

68000
Motorola 68020, 68040

8051
Intel 18051

ARM
ARM VAT
ARM v5
ARM v6
ARM v7A-AR

H8
H8/300
H8S/2000

Intel Architecture
Intel 80386
Intel 80486
Intel Pentium (MMX, Pro,
11, 11, 4, 4E, M)
Intel Core
Intel Core 2
Intel Nehalem
Intel Sandy Bridge
Intel Atom Bonell

MIPS
MIPS 3K
MIPS 4K
MIPS 5K/f
PMC RM7000
PMC E9000
Cavium cnMIPS64
Netlogic ec4400

Power Architecture
Freescale e300
Freescale e500
Freescale e500mc
Freescale 5500
Freescale e600
Freescale e6500

Wind River Simics Models Device List

Freescale MPC603e

Freescale MPC75x (“G3”)

Freescale MPC74xx (“G4”)

IBM PowerPC 403

IBM PowerPC 405

IBM PowerPC 440

IBM PowerPC 464FP

IBM PowerPC 476FP

IBM PowerPC 750(fx,gx)

IBM PowerPC 970

IBM POWER6

IBM Cell Broadband
Engine

SuperH
SuperH SH-4

SPARC
SPARC-V8 (Leon Il)
SPARC-V9 (UltraSPARC)

Tensilica
Xtensa

Texas Instruments DSP
C64 DSP
C64+ DSP

x86 AMD
AMD Athlon
AMD Athlon64
AMD Opteron

SoCs and Chipsets

AMCC
PPC405gp
PPC440gp

Broadcom
Netlogic XLP832

Cavium
Octeon 38xx/58xx

HIREC
HR5000

Freescale
MPC8641/D
PowerQUICC Il (MPC82xx)
PowerQUICC Il Pro

(MPC83xx)
PowerQUICC I

(MPC85xx)
QorlQ P1020
QorlQ P1022
QorlQ P2020
QorlQ P2041
QorlQ P3041
QorlQ P40x0
QorlQ P5020
QorlQ T4240

Intel
Intel 440BX
Intel 5100 MCH
Intel 6300ESB
Intel 8254x, 82559, 82571,

82599 Ethernet

Intel 82801CA (ICH3S)
Intel 82870P2 (P64H2)
Intel E7501 MCH
Intel E7520 MCH
Intel ICH10
Intel ICH9R
Intel PIIX4
Intel QM67 (Huron River)
Intel USI5WP (Menlow)
Intel X58 IOH (Tylersburg)
Romley platform
Crystal Forest platform

LSl
LSI ACP34xx

Marvell
Discovery Il

Texas Instruments

Tl C6414
TI C6455

Preconfigured
Virtual Systems

ARM Versatile Express

BAE RAD750

Curtis Wright SVME183

Freescale HPC-NET

Freescale QorlQ
P1/P2/P3/P4/P5 DS

Freescale PowerQUICC I,
Il Pro, lll boards

Intel 440BX

Intel 5100 with Core 2

Intel Crystal Forest CRBs

Intel E7501

Intel E7520

Intel PC/AT

Intel QM67 with Sandy
Bridge Mobile

Intel Romley CRBs

Intel US15WP with Atom
Silverthorne

Intel X58 Express

Sun SPARC Servers

Technologic TS7200

Wind River SBC750

Device Types

ARINC 429

Crypto accelerators
Display Adaptors
EEPROMs

Ethernet controllers
IDE and SATA disks

I°C controllers and devices
Interrupt controllers
Memory controllers
MIL-STD-1553

NOR and NAND Flash
PCl bridges

PCl and PCle controllers
PCle switches

Please visit www.windriver.com/products/simics for the most recent list.

Pattern match
accelerators
RapidlO controllers

RapidlO switches
Real-Time Clocks
SCSI controllers and
devices
Serial devices
System controllers
Temperature sensors
Timers

USB devices and disks
+ many more

Target Operating
Systems

Simics is not limited by target OS; these

are examples of OS known to run
on Simics

Wind River VxWorks

Wind River Linux

Wind River Hypervisor

BIOS, UEFI BIOS

DOS

Enea OSE

FreeBSD

Freescale Hypervisor

GreenHills Integrity

IBM AIX

In-house RTOSes

Kernel.org Linux

Microsoft Windows

Monta Vista Linux

Ubuntu Linux

QNX Neutrino

25
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. = Use-case:
Iridium
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= Use-case:
Large European Telecom — Extremely large, complex telecom system; limited
Infrastructure Provider developer access to complete system; system
testing
= Problem:

— Few people had access to the complete system;
couldn’t debug & test system as a whole

— Many different target architectures & RTOS'’s
made it difficult to have a common toolset

— It took weeks to reconfigure lab system for a
specific customer configuration

 Simics Solution:

» Created large, complex virtual system
containing hundreds of processors, racks,
devices with ATM, Ethernet, and serial
connections

* Provided common development/debug platform

* Ready access to entire system for test, QA,
customer support
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Chinese Mobile
Infrastructure Customer

Define
Deploy @ %

= Use-case:

— Complex & large system development risk
mitigation & cost control with highly
heterogeneous target hardware

= Problem:

— System hardware comprised of many
different kinds of target architectures making
debug & development difficult

— Multi-Chassis hardware cost limits access
for development and test impacting quality

— Difficult to test system scaling

= Simics Solution:

— Provide Simics model of very complex &
heterogeneous systems

— Simics unigue speed and scalability
distribution to meet demanding use cases
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