
















































































































































































< Xilinx Spartan®-6 LX / LXT FPGA ”

Accelerating Your Success”

Clock Management Tiles (CMT) 2 2 2 2 4 6 6 6 2 4 6 6 6

DSP48A1 Slices 8 16 32 38 58 132 180 180 38 58 132 180 180

PCI Express® Interface Blocks — — — — — — — — 1 1 1 1 1

——AVNET"



==AVNET

2009 4fest\

Supplementary Material
Texas Instruments

ﬂ] TEXAS
INSTRUMENTS




Py TI OMAP-L1x Roadmap Y

Accelerating Your Success”

Applications .
Software  CoProcessor :
Compatibility Processing

OMAP-L137

R Texas
R Tonenrs

AQ™ v @ N
M I EMIF (SDRAM and flash)
< MCcASP, Ethernet etc
< Standby Power — 60mW
.

OMAP-L107

Rip Texas
INSTRUMENTS

Pin for pin
Compatible

C6747/5/3 I Total Power - 465mW
A

OMAP-L138
Rip Texas s mDDR/DDRZ,

McASP/McBSP,

<
aesie I SATA,UPP, VPIF
SRR - D FVS -
— <
J
)
J

Standby Power — 12mW
Total Power - 420mW

Pin for pin
Compatible

N\ LJ @ .
OMAP-L108 ARMS
KRBT, e

C674x —DSP only

OMAP-L13x — ARM + Floating-Point DSP
OMAP-L11x — ARM + Co-Processor
OMAP-L10x — ARM only

13 TEXAS
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Floating-Point Ease and Fixed-Point Performance

" ceTx C674x

p\&
N\ N} Enhanced flexibility
Fixed point for performance

Floating point for precision &
dynamic range

100% upward object code
compatible w/C6000 fixed

— FLOATING POINT VALUE — & floating <— FIXED POINT VALUE ——

Accelerating four Success”

8y 7

C64x N
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TI OMAP-L138 ARM926EJ-S Block Diagram "

Accelerating Your Success”

External
COpProcessor

interface
CRDOUT CFDIN CRINSTR

T l t DRDATA,
RDATA TCM
DRWDETE o TCM H
> interface oTon
1 f 1 Coprocessor [~ L < »
ETM interface gy v
interface
DEXT
F 3 F 3 >
t i) > <
. [orouTE =g | Wirile buffer | -
» g
al.
e}
- ¢ DCACHE <
- Cachs
P P
> PA Witeback »
TAGRAM (| write buffar
E;‘_‘; ¢ e} >
[l ot
w
WDATA ROATA |4 - > MMU Bus
b J - o interface
S > - unit
ARMSIEJ-S FCSE TLB >
e >
" 4 | i
INSTR > intrtacs
F 3
.
al ICACHE _
: <
> IEXT >
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TI OMAP-L138 TMS320C674x DSP Core "

Canfiguration

32K bytes
L1D RAMY/
cache

High performance
switch fabric

328 s 256K bytes 1M bytes
cache L2 RAM L2 ROM
¥ 256 256 I 256
+ 256 +
Cache control ! Cache contral
Memory protect | L1P > Memory protect L2
Bandwidth Mgmt Bandwidth Mgmt
| 256§ J-256 1
| Instruction fetch | 256 | Power down
CE74x Interrupt
Fixed/floating point CPU Caontroller
Reqister Reqgister _E )
fle A file B IoMA T
§ o § o | Gl | .
Bandwidth M Sl 32
andwidth Mgmt ¢
Memary protect | L1D Ehics ”
Cache control + MDMA | SDMA
8x32 44 i RRRE 64 4164 64 J] 64

peripherals
bus

Accelerating Your Success”
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4 TI OMAP-L138 ARM Side Tools "

Accelerating Vour Success

W

= Open-source tool chain for OMAP-L138
— Need Linux host or VMWare image to install tools

— GCC compiler to build ARM/Linux code
— Target file system

13 TeExAS
INSTRUMENTS

TI OMAP L138

v Connected

&% Applications Actions

* Bridged

NAT
@J Host-only

Computer

FEile Edit View Terminal Tabs Help

---=-182.,168.1.110 ping statistics --—-
3 packets transmitted, 3 received. 0% packet loss, time 2001lms
rtt min/avg/max/mdev = 0.919/1.199/1.741/0.384 ms, pipe 2
[root@localhost ~]# ifconfig ARMg
eth0 Link encap:Ethernet HWaddr 00:0C:29:76:03:60
inet addr:192.168.1.102 Bcast:192.168.1.255 Mask:255.255.255.0 CPU
inet6 addr: fe80::20c:29ff:fe76:360/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:53 errors:0 dropped:0 overruns:0 frame:0
TX packets:100 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
BX bytes:5033 (4.9 KiB) TX bytes:9500 (9.2 KiB)
Interrupt:185 Base address:0x1400

arm-

download-893 lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host [}
UP LOOPBACK RUNNING MTU:16436 Metric:1 ’ I
RX packets:2443 errors:0 dropped:0 overruns:0 frame:0 EXAS

: X k 12443 :0 dr d:0 ov :0 ier:0 l
SRR e O et draiens st NSTRUMENTS
—— T
=—=AVYNET

r2p0-00reld RX bytes:3023378 (2.8 MiB) TX bytes:3023378 (2.8 MiB)
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Linux Platform Support Package

Accelerating Your Success”

UBOOT
— 1.3.3 for OMAP-L137

Utility program to flash DSP UBL, ARM UBL,
UBOOT and Linux kernel in flash media .

I3 TEXAS
LSP user guide explains ETRUMENTS
— LSP installation Ul Lilse
— How to build kernel/driver/UBOQOT
— How to setup Linux host (briefly) CPU
— Different kernel boot options
Open source kernel (+ drivers)

— OMAP-L138: Development from the latest

kernel in the open source GIT Tree i3 TEXAS
ESTRUMENTS
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TI DSP/BIOS for C674X DSP "

Accelerating Your Success”

Tl Real Time OS (free to use)
Support prioritized HWI, SWI, TSK
1 ms scheduling interval vs. 10ms on Linux

Low overhead: i3 Texas

INSTRUMENTS
— No user/kernel transition latency TI OMAP L138
— Low Interrupt latency: 97 cycles.
— Low task context switching time.
No MMU and memory protection
Global memory shared between threads

Application + BIOS = .out image; Cannot
dynamically load and run application

executable i3 TExAS
ESTRUMENTS
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X4 TI DSP/BIOS Platform Support Package g

Accelerating Your Success”

= BIOS 5.33 drivers
— Serial (UART, I2C and SPI)
— Audio (McASP, AUDIO interface and CODEC)
— Storage (Block media, MMCSD and NAND)
— LCDC Raster and LIDD drivers
— GPIO driver
— PSC (clock on/off for the modules)
= BIOS 5.33 driver examples (1 for each driver)
=  Chip Support Library (CSL)
— .h: Macros define peripheral registers and fields

— Examples: C code showing how to program HW using .h

« CACHE, GPIO, I12C, IDMA, INTC, PLLC, SDRAM, SPI, TIMER,
UART i3 TExAs
INSTRUMENTS
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x TI OMAP-L138 DSP/BIOS Power Manager *

Accelerating Your Success”

= A framework to enable customers to easily leverage power-
saving HW features within their applications

— Coordinates PM actions across apps, drivers, OS itself

— Insulates customers from low-level and often complex HW
controls

— Provides some autonomy; key transitions decided by application
— Scales to minimize footprint

REAL-TIME THREADS

video audio speech
thread

Power

DSP/BIOS KERNEL Manager
CLK GVGI)

driver driver PSL 13 TEXAS
DSP INSTRUMENTS
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Tl Code Composer Studio v4.0

I3 TEXAS
INSTRUMENTS

—— - .
Copyright © 2009. Avnet, Inc. All rights reserved. EA""ET



X Tl Code Composer Studio Summary "

Accelerating Your Success”

= What is CCS?
— Integrated development environment for TI embedded processors
— Based on Eclipse open source software framework

— A suite of development tools for compiling, editing, debugging, profiling
and analyzing embedded applications

=  Why Eclipse?

— Quickly becoming a standard for IDEs

— Excellent software architecture

— Ability to leverage the work of others

— Wide selection of 3rd party plug-ins available
= What device families does CCS support?

— MSP430, C6000, C5000, C28x, DaVinci, OMAP, TMS470, TMS570,
Stellaris*

*Stellaris support first available in CCSv4.0.2 (Oct 09) I3 TEXAS
INSTRUMENTS
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X CCSv4 Pricing Summary 78

Accelerating Your Success”

Platinum Eval Tools Full tools with 120 day limit FREE
Platinum Bundle EVM/DSK, sim, XDS100 use FREE
Platinum Node Locked Full tools tied to a machine $1995
Platinum Floating* Full tools shared across machines $2995
Microcontroller Core MSP/C2000 code size limited FREE
Microcontroller Node Locked MSP/C2000 $495

Microcontroller Floating* MSP/C2000 $795

*3, 5, 10, 25 user bundles available as well
Part #s: hitp://tiexpressdsp.com/index.php/Licensing - CCSv4#Part .23s
**Stellaris support added to Microcontroller licenses in Oct 09

13 TEXAS
INSTRUMENTS
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Licensing - FAQs "

Accelerating Your Success”

Who gets v4 Upgrades?

— Code Composer Studio users and under subscription.

— Code Composer Essentials Pro users who purchased after June 1 2008
What happens with 3.3 “site” licenses?

— Every customer with a site license will be contacted by Tl and provided with an
equivalent 4.0 floating license package

Can | upgrade free eval tools to full tools?
— Yes

Can Tl extend free eval tools?
— Yes

What happens if my computer is off the network and | am using a floating
license?

— You can continue to use CCS, it will just let you know it could not get a license in
the title bar

How do | get the free XDS100 license?

— Just download the CCSv4 image and click the button to generate a bundle

license i T
EXAS
INSTRUMENTS

==AVNET
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Key Features & Benefits

Accelerating Your Success”

Superior code development environment speeds design and troubleshooting with
an advanced editor and features such as code completion, code folding, local
history of source changes, markers and the ability to associate tasks with
source lines.

Advanced GUI framework simplifies data and project management through the
creation of perspectives with full customization of menus, toolbars and 'fast
views' that enable developers to define the functionality and views appropriate
to specific tasks.

Extend the environment with a wide selection of plug-ins including static code
analysis, source code control, modeling and scripting development.
Multi-processor debugging intelligently manages status and information from
multiple cores without the confusion that arises when each core requires its
own separate debugger.

Debug server scripting interface enables the automation of common tasks such
as code validation and profiling.

Update manager tool automatically manages tool updates.

13 TEXAS
INSTRUMENTS
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XDS100: Product Brief !

Accelerating Vour Success

W

Robust and efficient JTAG emulation
controller

— Plug in and play operation.

Compatible with Code Composer Studio
Support for o
— XDS100 v1: c28x, 54x, 55x, 674X processors i
— XDS100 v2: ARM7/9/M3/R4/A8 and 64x+ e

(4Q09)
Available from Tl E-store: $79

— Also available from: Spectrum Digital,
Blackhawk, Olimex, Realtime, SEED, ZLG,
Bilkon, Pantech, etc.

— Build your own!

Additional information:
http://tiexpressdsp.com/wiki/index.php?titl
e=XDS100

13 TEXAS
INSTRUMENTS
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X Windowing Environment ”

Accelerating Your Success”

= Problems:

— Today’'s embedded IDEs offer a large selection of
features however fitting all of your windows into the
IDE is a challenge

— You use different windows at different times
= Solutions:

— A comprehensive windowing solution that allows you
to maximize the available screen space but still have
all functionality at your finger tips

— Abillity to create different perspectives that have the
windows that you use most for a given development

activity readily available ,
I3 TEXAS
INSTRUMENTS
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X{fest CCSv3.3 Environment =

Accelerating four Success”

Project Debug GEL Option Profile Tools DSP/BIOS Window Help

"'I%B"H|3:E|'ﬂ“|| j|ﬁ'ﬂ“ﬁﬁ‘%%?fﬁ SR EE | piA EE AL A% ¢
|sinewave pit v ||Debug [ W
BHeée OEEHELHED

?} Q Files J.':," ﬁfffﬁ**ﬁﬁﬁﬁffﬁ***ﬁﬁﬁfffﬁ**ﬁﬁﬁfffﬁ**ﬁﬁﬁﬁff; IIII.Ialn

T (3 GEL files e Bescrsption: THis appliiostion uses frobes | 0x000QOEZD main

Ea Projects Prias i’ﬁ Sime ;yﬁ'[..'é_r} . 4t then tadss rEs S.?;f}’ﬁﬁf.- Ox00000EZD | O0xD1BCE4FE Ox0Q002000
Eﬁ sinewave.pjt (Debu e Fmetar T It _|| oxoooooEze |oxooozseio  oxoisvzoza

(] Dependent Proje e B Pensime s SrEe. o 0x00000E30 |0Ox0Z08C0ZE  Ox02400062

D Documents L R T T o T O O O R Ox0000CE3E |Ox01B0006R Ox00000000

(1 DSP/BIOS Confic _ _ 0x00000E40 |CSRLO, C3DWSL3 main$ZsE,

el #include <stdin_h> 0x00000E40 |0x00001F10  OxOL1E872E823

[ Generated Files Ox00DOOE4E |0x01B0006A  Ox00004000

- Include 0x00000E50 | csRIL

-1 Libraries < |[Blfrex3zBe-copie 7]

=23 Source i

®

) nooozzeon c_intd0:
o e i : o i B 00002280 07857424
BufferContents currentBuffer: 00002284 07C000RA
. . . Qoooz2z2es O7BFO9FZ
ﬁ.?f}ﬁé_.?ﬂﬁé fi.fﬁc?‘f_-'.iﬂﬁ.? ooo022e8C O7082E2RE
static void processing(]); 00002250 07400064
static void datalO(): 00002294 02080024
NONN>298 NO20O0N00MNA:

sinewave.cmd

sinewave.pjt - Debug *| | CoreRegisters DA[] /00000000

Build Complete, 2 7 : |
0 Errors, 0 Warnings, 0 Remarks. : DP*]- __DDDOC'UOD

||a2 00000000
[|a3 00000000
[as 100000000
[as 00000000

A D] Buia E (a6 00000000
j @2 HALTED

==AVNET




CCSv4 Environment

84

e D i
e eraor PN

Scope Window Help

HEB e kBRI S

=

B2k @~F Q"
- DAB30 Device Cycle Accurate £ »

(9= Variables 23 ] Expressions| =0
LB X% SO

Value

i Registers &2

MName

&% Core Red

=] ‘W' Thread [main] (Suspended) B8 RegisterPairs

0 main() at main.c:4 (1180560
1 c_int00() at boot.c:27 0:118055ac
El NARIN Nevice Curle Arcurate Siraulator/TMS3200 7

< 1 | 3 4 | r

b

El main.c | @ main.h [@ main.c E@I @ Ink.cmd | El PBIST Test.c

= =

l1#inclode <stdio.h>

Z#incluode "main.hZ

4void main (void)

E john (1) ; 0x118056ed: 011B

6 john (0) ; 0x118056e6: 2626

73 C5RLO:

0x118056e8:  011B

Ox113056=a: 0626

C5RL1:
T1F7
B1EF

Jjohn:
01BC94F&

CRLLP.52
MVE.L1

CALLP.S52
Svoid john(int flag) { MVE.L1
10 if (flag == 1} {

11 printf ("hello world\n"):
12 1

L3 else {

14 rocks();

0x118056ec:
0x1l1E8056ee:

LDW.D2T2
ENQE.52

SIW.D2T2

Oxlla056£f0:

-

B3,*B15--[2
2

john (EC+16
1,n4

john {PC+16[}
0,4

*14B15[2],B
B3,5

B3,*5P--[4]

1 b 4|

3

El Console 2 3@%‘.&'—!5@|D‘E'rj'mﬁ

=)

HelloDAB30 [Project Debug Session] DAB30 Device Cycle Accurate Simulator/TM5320C6400_

= G

e

Initializing (Completed)

3>

Copyright © 2009. Avnet, Inc. All rights reserved.

Success

4
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X Source Code Editor %

Accelerating Your Success”

= Problem:

— Most IDEs contain an editor with limited functionality
requiring the purchase of an additional external editor

= Solution:

— CCSv4 includes an excellent editor with equivalent
functionality to the majority of commercial editors

Code completion (auto-parameter info...)

Jump to definition/declaration

Outline view of current source file

Local history of source file changes

Compare files

Back/forward/back to last edit location

13 TEXAS
INSTRUMENTS
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X Multi-processor Environment ”

Accelerating Your Success”
= Problem:

— Many devices today include more than one processing core and
often reside in a system with many other devices. Displaying
debug information from many different cores typically requires
many IDE windows.

= Solution:

— CCSv4 allows you to have a single IDE window and to change
the debug context of the IDE to any of the cores in the system.

— You can also “pin” the context of a debug display to a specific
core.

= |f desired you can open a top level IDE for any core

13 TEXAS
INSTRUMENTS
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X{fest CCSv3.3 Multi-core Environment o7

Accelerating four Success”

| | Board View

|

CPU Status | Processor Mode Program | Endianess os
TCE486S... Halted 64xx |Stop-model...]]  Unknown | Little Endian None
TCE486 S... Halted G4xx |Stop-model...]] Unknown | Little Endian None
A TCE486 5... Hatted 64xx |Stop-mode]...]  Unknown | Litle Endian None
@ C64+ 3 TCE436 5., Hatted Bdxx |Stop-mode].]  Unknown | Little Endian None
@ Cbds 4 TCE436 5... Hatted G4xx |Stop-model.]  Unknown | Little Endian None
| - 64xx (Simulator) - Cade | TCB436 5. Halted B4xx |Stop-model...]| Unknown | Little Endian None
| - 6o (Simulator) - Code ¢
| - 6o (Simulator) - Code ¢

| - Bdux (Simulator) - Code |
| - Bdx (Simulator) - Code ¢
9 | - 64 (Simulator) - Ce
it View Project Debug GEL Option Profile Tools DSP/BIOS Window Help

E
FETEE TR EEEEER NI
=l HleBss| o8| 6L

D[4

¢ @ HALTED |LE For Help, press F1

I3 TEXAS
INSTRUMENTS

——- .
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CCSv4 Multi-core Environment ”

Accelerating Your Success”

' De_bl_.lg - main.c - Code Composer Studio =] m[

File Edit Refactor Mavigate Search Project Target Scope  Tools Profile Run Window Help
C-He : MM :5 B 32323 R iRl @@L GBrifGr-fAr-emoro- & [%5 Debug 2
ebu Q= ~ CH A = = Variables ressions = oot Registers reakpoints =
4 Debug &2 3 3 [ o @ ¥ = O||69= Variables 32 | Bxp O || 108 Reg i3 | Breakp g
TCI6486 Simulator, little endian/C64+_1 [Mon-Project Debug Session] - = | & %l S a8MOY = | S Y
rffevice N
N Val N Val =
| 4 Thread [main] (Suspended) ame alue al;z . alue | &
.= 0 main() at main.c:3 000806540 B 6l Core Registers i
1010
= 1 cint00( at boot.c:27 000806240 = et AD LU
. : Al 000000001
(3:24:48 PM) L
- i A2 0:00000004
Use the Debug view to select the context ];CIO (3:24:48 PM) = R
n-Project Debug Session] | {LLL
1010
T TCI6486 Simulator, little endian/C64+_6 [Non-Project Debug Session] bt Ad 0:00000000 <
110 -(-Fﬁ'-ﬁ'-ﬁf
1] & TCI6486 Simulator, little endian/C64+_4 [Non-Project Debug Session] —(HF T | [ 5 'm'n' b
0 main.c |8 main.c &2 = O ||2=¥ Disassembly 2 | Memory
1#include <stdio.h>» - Enter location here - | &, Q:><h|
‘: . . . main: -
® Spoid main(void) { 01BC94F6 STW.D2T2 B3, *SP--[4]
4 printf("hello world\n"): 00002000 HOP 2
= 01909228 MVK.S1 0x2124,23
6 01807868 MVEH.S1 0x£00000, A3
7 1FFF&013 CRLLF.52 printf (PC-1280 =
Lloioondl Ll STW.D2T1 A3, *+5P[1] =
Displays show content for the current debug s +14S5P[4],B3
context .frhead p, 1, W, BU, nobr,
BHOP.S52 B3,5
0x00506564: 00000000 HOE
x 0x00806568: 00000000 HOP B
4 § g [ 1 b
El Console 2 | =" UE' ol | 2 s Scripting Console &2 e
TCI6486 Simulator, little endian/C64+ _1 [Non-Project Debug Session_] TCI64E6 Simulator, little == B
Initializing .... (Completed) +
jso>
4 » -
0% g LE | Writable Srnart Insert 3:1 = ma

13 TEXAS
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X{ Project Management o

Accelerating Your Success”

= Problem:

— Typically you have more than one project on going at
a time, with each project being at a different stage in
development and often using different versions of
compile tools or operating systems.

= Solution:

— CCSv4 allows you to set the version of the compiler
and DSP/BIOS that each individual project will use.
Allowing projects in maintenance mode to continue to
use the tools they were deployed with and enabling
new projects to use the latest high performance tools

13 TEXAS
INSTRUMENTS
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X Tool Integration & Customization ®

Accelerating Your Success”

= Problem:

— More than just an embedded debugger is required
during product development

= Solution:

— CCSv4 is based on Eclipse which has a huge
selection of 3™ party plug-ins available (code
analysis, source code control, modelling, Perl
development...)

* http://www.eclipseplugincentral.com

— The Eclipse plug-in development environment allows

for the creation of your own custom tooling
« Wizards for creating plug-ins quickly

13 TEXAS
INSTRUMENTS
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X Scripting ”
Accelerating Your Success”

= Problem:

— Some tasks such as testing need to run for hours or
days without user interaction

— Need to be able to automate common tasks
= Solution:

— CCSv4 has a complete scripting environment allowing
for the automation of repetitive tasks such as testing
and performance benchmarking.

— The CCSv4 Scripting Console allows you to type
commands or to execute scripts within the IDE

13 TEXAS
INSTRUMENTS
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X Image Analysis ”
Accelerating Your Success”

= Problem:

— Analyzing the output of an imaging or video algorithm
requires looking at the data in its native format (i.e.
the image or a frame of video).

= Solution:

— The Image Display in CCSv4 supports viewing
images in many different formats.
« Ex. Interleaved YUV 4.2.2

13 TEXAS
INSTRUMENTS
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X IDE Familiarity :
Accelerating Your Success”

= Problem:

— Developers work with a number of different
development environments. Thus needing to become
familiar with the work flow of different tools.

= Solution:

— CCSv4 is based on the Eclipse open source software
framework which is used by many different embedded
development environments:

« ARM Ltd, MontaVista, Enea, WindRiver, QNX...

13 TEXAS
INSTRUMENTS
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X Licensing >
Accelerating Your Success”

= Problems:

— Mid to large size teams want floating (server) license
options

— Free Evaluation Tools and DSK tools are out of date
the day they are created

= Solution:

— Integration of FIexNET licensing allows for a variety of
licensing options (node locked, floating, time
based...).

— Full tools, DSK tools, Free tools are all the same
image and are kept up to date via the update

manager P

ESTRUMENTS
==AVNET



X Update Delivery ®
Accelerating Your Success”

= Problems:
— People are unsure of what updates are needed
— Downloading updates is painful

= Solution:

— CCS will automatically check for updates on startup
and indicate if content is available

— Spectrum Digital & Blackhawk drivers are included in
the CCS install

— Service releases will only install content relevant to
your installation (i.e. C2000 users only see C2000
content)

13 TEXAS
INSTRUMENTS
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x CCSv4 Resources ”

Accelerating Your Success”

= CCSv4 on Mediawiki

— http://tiexpressdsp.com/wiki/index.php?titie=Category:
Code_Composer_Studio_v4

— Documentation
— FAQs

— License info

— Training

— #1 resource for any CCSv4 question

13 TEXAS
INSTRUMENTS
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X P8 :
Accelerating Your Success”

= CCSVv4 includes two versions of DSP/BIOS

- 5.40
 Binary compatible with BIOS5.3
« Updated to support CCSv4 integration
« Recommended if migrating existing projects to CCSv4
» Does not support execution graph

— 6.X
* New API

« Supports complete real-time analysis tools including
execution graph

13 TEXAS
INSTRUMENTS
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X Xilinx in High Performance Computing (HPRC) *

Accelerating Your Success”

MPI as an Abstraction for Software Hardware Interaction in High
Performance Reconfigurable Computers

Manuel Saldana, Arun Patel
Arches Computing Systems

Chris Madill, Daniel Nunes, Danyao Wang, Paul Chow
University of Toronto

Henry Styles, Andrew Puthnam, Ralph Wittig
Xilinx

HPRCTAO8 Workshop — SC08
November, 2008

== AVNET



X4 Communication Patterns in HPRC

Accelerating Your Success”

= Shared Memory
— Allows data to be exchanged by storing it in a common location
— Avoids redundant copying of data
= Message Passing
— Copying of a data item from a source to an endpoint
— Does not require any sharing between source and destination
= Remote Memory Access (RMA)
— Allow controlled access to data managed by other nodes
= Streaming
— Maintain a FIFO like stream of data items between nodes

All these patterns are supported within MPI

== AVNET
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Message Passing Interface (MPI) for HPRC

Accelerating Vour Success

W

MPI is an industry-standard API for message passing between
separate processors in a parallel computing cluster in which threads /
processes are distributed among different processing nodes.

MPI can be used to exchange data and synchronize processors and
accelerators implemented in FPGAs

MPI isolates the software from the hardware, which provides
gort_ability in (High-Performance Reconfigurable Computing) HPRC
esigns

MPI works well as interface between software and hardware
developers

MPI has been around for four years and is how supported
gommercially as ArchesMPI by Xilinx partner Arches Computing
ystems

AVNET



x Message Passing Interface for HPRC

Accelerating Your Success”
Message Passing Interface (MPI)

E: Envelope packet (two 32-bit words: Header)
|\/|P| _Send C: Clear-to-Send packet (two 32-bit words)
D: Data packets (many 32-bit words)

\ 74

walt

Rank 0

MPI_Recv Packet 1 Packet 2

time

»
»

Key Attributes
= Works on CPUs & Works in HW
= Works through ShiMem & Works across Network

= Works with OS, without OS, and across different OSes
==AVYNET



x Connecting To The Network

Where is the MPI Middleware Run?
Accelerating Your Success”

Message Passing Engine (MPE) = hardware MPI

MPE [JIB* | HW App+HW MPI

— SW App + SW MPI

S>> € ShMemory
uP m« SW App + SW MPI
ShMemory . ShMem2NOC P, > | NOC 2 Memory Bridge
Buffers Bridge  I¢| €

AVNET




X MPI Example Ring Communication Pattern b

Accelerating Your Success”
void main (int argc, char **argv) {
int x, my_rank, size;
MPI_Init(...);
MPI_Comm_rank(...&my_rank);
MPI_Comm_size(..., &size);
if (my_rank ==0) {
X=1;
MPI_Send(&x,1,MPI_INT,1,...);
MPI_Recv(&x,1,MPI_INT size-1,...);
}
else if (my_rank == size-1) {
MPI_Recv(&x,1,MPIl_INT,my_rank-1,...);
X++,;
MPI_Send(&x,1,MPI_INT,0,...);
}
else {
MPI_Recv(&x,1,MPIl_INT,my_rank-1,...);
X++;
MPI_Send(&x,1,MPI_INT,my_rank+1,...);
}

MPI_Finalize():; |
) MPI Size = 5

==AVNET




x MPI Example Ring Communication Pattern b

Accelerating Your Success”

= Mapping to Heterogeneous Computing Elements

Xeon’
inside™

> Micro3laze

== AVNET
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4 MPI Example Ring Communication Pattern

Accelerating Your Success”

Accelerated Computing Accelerated Computing Intel Xeon
Platform 1 Platform 0
FPGA-FPGA communication
4 over FSB

without X86 intervention

Micro3laze

==AVNET





