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New Tools and Methodology OV]-)

Needed for Embedded
Software Development

Adoption of new tools to
produce higher quality
embedded software

=)

5
E
Il
E
£
'

e R, J
j iﬁfﬁiﬁ”éjjﬁ:fi Move to Virtual Platforms
-~ _ for Software development
i Multicore
. Proliferation :>

Software CompIeX|ty I:>

Explosion

Page 2 © 2009 Imperas Ltd. Open Virtual Platforms, www.OVPworld.org Aug-09



Virtual Platforms Types O\/J-)

Open Virtual Platforms
Hardware Virtual Platforms

Timing / Cycle accurate

Used for architecture performance analysis, drivers, firmware
Models are very complex, slow, time consuming to build

SystemC etc

Main value is same performance as RTL, no Verilog license cost...

Software Virtual Platforms
Instruction accurate
Used for OS, applications
Can be very fast, programmers views
Model only what is needed in peripherals
Complete system environment
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New SoC Embedded Software
Development market

Open Virtual Platforms

Older approach was to use prototypes, breadboards, FPGA, previous
generation — this fails to satisfy for next generation complexity

»
>

Must address parallel programming

and multi-core platform issues
The market need for new P

embedded software
tools for single- and
multi-core System on
Chip ICs is large and
growing

Needs to remove complexity and
>~ infrastructure difficulties and costs

while improving verification ability
=
Needs to target multi-core SoC
software development and provide
> automation and efficiency with
measurable quality building on
virtual platforms

Productivity and Efficiency

I\

Needs to be fast —to run full software,
needs to be low cost — for massive
deployment, needs to be easy to use
Virtual platform: multicore SimUIation, for customers to be self Sufficient’

user modeling, model library ) with full visibility to enable debug

N\
2009U Adoption over time
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Virtual Platforms (OVP) are the

foundation for the next generation of

l[embedded] software development Open Virtual Platforms
environments — especially for multicore

»
Ll

Must address parallel programming
and multi-core platform issues

Needs to remove complexity and
>~ infrastructure difficulties and costs
while improving verification ability

OVP fulfils
this need

—
<
Needs to target multi-core SoC
software development and provide

> automation and efficiency with
measurable quality building on virtual
platforms

Abstraction and Efficiency

.................. Open Virtual Platforms
- started March 2008,

28 partners

Today: 1400 registered users,
10,000 downloads,

Adoption over time 200+ companies using

Virtual platform: multicore simulation,
user modeling, model library
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What is In OVP? O\/J-)

Open Virtual Platforms
Modeling APIs
Publishing of C OVP APIs for Processor, Peripheral, and Platform modeling
Documentation & header files
Open Source library of models
C source of models written to C OVP APIs
Processor models of ARM, ARC, MIPS, OpenRisc OR1K, x86, ...
Peripheral models of standard embedded devices
Example embedded platforms in C, C++, SystemC, TLM2.0
Including full platforms that boot operating systems like Linux, Nucleus
OVP reference simulator, free for non-commercial use
Runs processor models fast, 500 MIPS typical
Interfaces to GDB via RSP/socket
MP Capable, scalable and very efficient
Can encapsulate existing processor models (ISS)
Callable with C/C++/SystemC wrapper
Website community/portal

Ecosystem growing for model and tool developers and users
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OVPsim booting uClinux
on ARM Atmel AT91lsam7

EHMDISK: romfs filesystem found at block O

YFS: Mounted root (romfs filesystem) readonly,
Freeing init memoryi 44k

Shell irwoked to run filed Jetcdro

Command; hosthame GDB-ARMulator

Command: /bindexpand Aetc/ramfs,ing Adevdraml
Command: mount -t proc proc Aproc

Command; mount -t ext2 Adewdraml Avar
Command; mkdir Avar/tmp

Command; mkdir Avardlog

Commands mkdir Avardrun

Command; mkdir Avardlock

Command; mkdir Avar/empty

Commands cat fetc/motd

Welcome to
e |
Y
A Y Y O O ARV
T Y 1 I Y
N [ T I B Y RPN

GIB/ARMulator support by <davidm@snapgear,com>
For further information check:
http:/ A, ucl inu, orgs

Execution Finizhed, Exiting
Sash conmand shell (wersion 1,1,1)

2
Sash conmand shell (wersion 1,1,1)
>

RAMDISK: Loading 771 blocks [1 disk] into ram disk,.,

done,

Open Virtual Platforms

Terminal

Keyboard

Boot uClinux
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OVPsim booting Nucleus on
ARM Integrator / ARM920

Open Virtual Platforms

Tazk B Event Detections: 22
RY Buffer: PN
ARM920T
: Nucleus FLUS 2.2 Demonstration —Conﬁg regs
Build Timestamp - Jul 18 2009/02:18:52 SSRAM
LED
Tazk O Time: 24
Timer Interrupts: 2400 SDRAM
Tazk 1 Hessages Sent: 9503395 RTC
Tazk & Hessages Received: 9503339 PIC
Task 2 Irnvalid Messages: 0 i MMC
Interface
Tazk 3/4 Resource Owner: Tazk 4
UART
Tazk 5 Event Detections: 23
R¥ Buffer: PIC
| AHB _-GPIO
Decoder
UART
Easy to run LCD Controller
Keyboard M Keyboard/Mouse Flash
telnet localhost 9999 N
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OVPsim booting Linux on
ARM Integrator / ARM926

B PL110 LCD i=]l. Open Virtual Platforms

A

mb:16: ttyAMAD at MMIOD Ox16000000 (irg = 1) is a AMBA-PLO11 PN
mb:17: ttyAMAl at MMIOD Ox17000000 (irg = 2) is a AMBA-PLO11
RAMDISK driver initialized: 16 RAM disks of 8192K size 1024 blocksize ARM920T
loop: loaded (max 8 devices) NS N e
nbd: registered device at ma jor 43 L fi
smcI1x: not found (-19). conng regs
mice: PS/Z mouse device common for all mice SSRAM
input: AT Raw 3Set Z keyboard as ~class~inputsinput® LED
input: ImExPS/Z Generic Explorer Mouse as ~class/inputr/inputl
IPu4 over IPu4 tummeling driver
GRE over [Pu4 tummeling driver SDIRELY.
TCPF bic registered RTC
MET: Registered protocol family 1
NET: Registered protocol family 17 PIC
802.10 VLAN Support vl.8 Ben Greear {greearbBcandelatech.com> MMC
fill bugs added by David 5. Miller <davem@redhat.com> A Interface
UFP support v0.3: wnot present
This root FS contains most basic linux utilities (implemented with busybox) UART
and the Lynx web browser.
Kernel config is available through sprocsconfig.g=z
PIC
Log in as root with no passuword.
imperas login: AHB GPIO
Decoder
Keyboard UART
/ Mouse
LCD Controller
. Keyboard/Mouse Bl
Boot Linux 2




OVPsim MIPS Linux platform

NIT: version Z.86 booting n'p'E'I'I Uil’tual Platfﬂ‘l'ﬂ'IS
ptarting the hotplug events dispatcher: udeud.
Bynthesizing the initial hotplug events...done.

laiting for ~dev to be fully populated...done.
ating swap...Adding 112412k swap on #devs/hdaS. Priority:-1 extents:1 acro:

}lecl‘(ing root file system...fsck 1.40-WIP (14-Nou-2006)
deushdal: clean, 20204-116480 files, 121133-232934 blocks
jlone .

XT3 FS on hdal, intermal journal

fetting the system clock..

felect() to sdeuvsrtc to wait for clock tick timed out

leaning up ifupdoun....

onading kernel modules...FATAL: Could not load ~libs/modules-Z.6.23.11/nodules.dq
t No such file or directory

onading device-mapper support.

Ll:gl.(ing file systems...fsck 1.40-WIP (14-Nou-2006) 0xFFFFFFF )
=y g L A astracoooo | Controller |
| Sﬂ'lﬂ_l'tpfﬂm [R'AM] Ctil:lﬂti'l'lg Suapfile. swap...done. 01 fe00000 | Flazh |
fL.nm ﬁﬁ};;ﬂrlilggnizzzzt]l(mill:nzér:faces. . .done . 0o 1 FQD000 Controller
FPGA
¢ LOCA BUS LIART
i | SOL | 031000000 FPGA
i O mmmul e .
Malta UART (TT¥2) | | SysConirol E [LarT (TTY1) [UART ¢TTYD) KbCentrel || VGA 012000000 = ]
FRGA {1B450) (GTE4120) & (SuperlO) {SuperlC) {Superld)
5 pxibeoooon | Controller
i FCl
£=l
4 - 0x18000000 L
4 Pl BUS -
! v Pl
Ivfemmecry
L O0S000000
e IntContral PliX4 USB ‘ | PM | ‘ RTC | | Timer
P4 Base P4 PICAY | ((PI4)]| | (P4
| { ) | Y ) { 3| |d 3] | 3 | ) Memory
{ POALE
<0 Pl Caniy " 000000000 SmartProm |

Boot Linux on Windows PC...
Easy to run: platform .exe vmlinux
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OVPsim Heterogeneous Platform
ARM Nucleus / MIPS Linux

BER Open Virtual Platforms

Task 5 Event Detectionss 22

Ri Buffer:

Mucleus PLUS 2.2 Demonstration

Build Timestamp - Jul 18 2009/02:18:62 I ; u n I | at f O r I I I

Task 0 Timet 2
Tiner Interrupts: 2400

Task 1 Hessages Sent: 503395
Task 2 Messages Receiwed? 9503335

Task 2 Inwalid Messagest

Task 3/4 Resource Durer: Task 4 N
iT UART Memory
Task 5 Event Detections: b} 1 ARM920T (TTY2) (RAM)
Icor (16450)
RY Buffer:

== config regs

SSRAM

el Gaxhd

LED

SDRAM § LOCAL BUS

\ M
—{ RTC o
Iﬁplf bl  MMC UART UART KbControl
Interface Malta SysControl
arvy || arvoy VGA || (Superl0) Kevboard
ARER (EeiAD) (SuperlO) || (SuperlO) y

P UART %
PIC — = I\
br PCI BUS >
N—] 14

e Mouse
Decoder
d UART [ |,

i ( br :) \DE IntControl PlIX4 uUsB PM RTC | | Timer
Y (PIIX4) (Base) Pux4) || Puxa)||enxa) |Pixa)

|

<_ PCI IACK )
N < PCI Config D
Memory
(RAM)
telnet localhost 9999
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Software debug on prototype:

Run gdbserver on target and Eclipse on host
to debug application on target

Bl L8 Retacie Newgae Sageh Do Ban Qugeam Servce Sempie Windos Hen
pi: B % R G OB Qe 6§ e (@ felie e e

Open Virtual Platforms

<

EEm

TCP/IP

Eclipse/CDT

Redhat Linux

Host
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Using a Virtual Platform from

OVP provides exactly the same )
environment

Open Virtual Platforms

LN
N—TT T
TCP/P = application

gdbserver

|

[

|

I

5’}, Debian Linux 2.6 /% |
[N I

Virtual Platform as Remote Target
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Demo: Developing Software on
Virtual Platforms O-\/])

Open Virtual Platforms

= Virtual Platforms are replacing hardware prototypes for
software development
= It's a new world, with familiar tools
= Virtual Platforms provide significant benefits
= Software development uses standard tools
= Eclipse, GDB, gdbserver
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OV

Open Virtual Platforms

Thank you

For more information visit www.OVPworld.org
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