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Compute Continuum in Adjacent Markets

HPC, Laptop
Enterprise,

Data Center

| purpose oS specialized

System Developers many

A market that requires
specialized software development tools
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Embedded Development is Different

e Cross Development Support (host = target)

e Customizable build environment

e Custom target OS and RT scheduler support
e Custom device layer support

e Multi-platform support

e System level and Apps level debug

e Insight into platform architecture and devices
e Scriptability for automation and validation

Added complexity compared to non-embedded
development
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Addressing Diverse Needs

e Variety of Linux™ base platforms
— Open source / commercial / roll your own

e Variety of cross-development models
— sysroot, jailroot/chroot, native

e Variety of host/target communication methods
— tcp/ip, usb, JTAG

Flexibility in Development Model

Flexibility in Targeted Platforms
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SoC = Heterogeneous Multicore

1A-32 CPU

Several different architectures

Same u-
architecture
as Intel® Atom™.

Several different specialized processors processars
1.2Ghz

Common memory bus

Data exchange between multiple processors

;’ransport Security
= rocessor || processor
6-8x serial TS in
1 serial TS out Roerhéfﬁs%l\!
MnHoMutS%aCr)age\ TS| Aes.DES

3DES, SHA
RSA, C2

AES MULTI2
DES, 3DES AACS

Dual
Audio
DSPs

Multi-format
decode
Re-encode
Sample rate
convert
Down-mix

Specialized micro-engines for data encode / decode

2-Channel 32-bit Multi-Port Memory Controller

Multitude of I/0 devices (

Advanced power management

i Multi-format E1spiay)
Common memory & data bus system we || et | WSS | et || e
rocessors

36-bit RGB/ (1xHD) HooE MPR G2, Scaling

YCbCrin BP/MP/HP 3D: SGX535
L4.1

Noise Reduction
3D ready VC1,MPEG4.2

DivX Motion Adaptive
De-interlacing

Video
Display
Controller

HDMI 1.3a
6xVDAC

System Interconnect Fabric

i AN i § I 3

Peripherals Audio 10s Flash
Input: Interface

Access and visibility to all

High 3 12S{upfo7.1)
GMAC Expansion bus

Speed I0s 3x12C, P, sPoiE |[eMmcvas

10/100/1000 2x UART NAND

- - 2xeSATAZ || ig RMII/ SmartCard S
4x USB2.0 RGMII GPIOs Output, NOR Via

5xPCie 12571 ¢

Interrupt 195 stereo Expansion
Timer S/PDIF bus

Software

ntegrated u!
& Power
Management
\ntegrat%d 8051

u
I2C/UART/SPI
IRIRFICEC IR

blaster
GPIO, PWM
Timers, Wakeup,
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Development Across Devices

e Common tool set for Intel® Atom™
processor based platform designs

o Early availability of support and
optimization

e Cross-development solutions for complex
setups

o gL
Intel Atom Processor CE4200

e Full Awareness of all SoC devices

. Cices
Ble Edit Source Refactor Navigate Search Bun [ntel T

- BB/bb.cpp - Eclipse
fools Project Window Help

5-0-Q | &

~— =
2 =
Wi-F

Intel® High Def. Audio

= TCP/IP 1x LVDS
3 - mem Down)
. N Al A ﬁ me 1x SDVO
USB E = — ) JTAG G

i ymn

2SATA Il

2x SD/SDIO/MMC

Macraigor® “usb2demon*" sxuso ¥
=== =N
intel
= dilStopPlugin 1x use Client R L" 4x UART 6
-J| ©FireObject:checkColli| 6.389s
e 1x GbE -
o Intel® XDP Intel Atom Processor E600

A single flexible tool solution
o for embedded development and validation
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Intel® Embedded Software Development
Tool Suite 2.3 for Intel® Atom™ Processor * °

Identify

Performance optimization e
optimize your opportunities Thread Specific
code for IA Run Control & Kernel debug;

Thread Grouping On-Chip trace &
SMP run control

®
Intel Intel® Intel® Intel®

Intel® C++
iptegrated VTune™ Application JTAG

Compiler
Performance § , o plifier XE | Debugger §| Debugger
A Primitives § "

Broad Processor
coverage CE4xxx, Z6xXx,
E6xXx, N4xx, D5xx series

G Iue voera-. Ml Essential tools to develop and optimize
MeeGo" embedded systems
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The Development Cycle

- Intel® Application Debugger
-« Intel® JTAG Debugger
- Intel® Flash Memory Tool

Intel® C++ Compiler
SSSE3 Vectorization
In-order scheduler

Memory access optimization

Embedded
Software

o S - Software
Intel® Integrated Performance Primitives P Dol

For Intel" Atom’ processor

« Intel® VTune™ Amplifier XE

- Sampling Collector for Intel®
VTune™ Amplifier XE (SEP)

- Intel® Debuggers

Tool Suite for all Phases of Development
Design through Validation
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Intel® C++ Compiler and Intel®
Atom™ Processor

e Optimization Switch —xSSE3_ATOM
— In order scheduler

- IDIV - DIVB expansion
— Arithmetic operations feeding addresses turned into LEAs

— All stack adjusts done using LEAs
— Support for movbe instruction
— Streaming SIMD Extensions 3 (SSE3) instruction support

° Co[n; iler Based Vectorization and Automatic Processor Dispatch -
ax|[:

— Single executable optimized for Intel® Atom™ processors and generic code
that runs on all Intel® Architecture-32 processors

— For each target processor it uses: Processor-specific instructions,
vectorization, low overhead, some increase in code size

Dedicated performance optimizations for Intel®
Atom™ Processor
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Build Support for Cross-Build Environments

Embedded cross-build environments for Linux* tend to have
varying install locations for

Preprocessor defines

GNU tools paths and names

GNU startup files, C++ includes/runtime
Location of target system headers and libraries
The list of default libraries

Intel® C++ Compiler supports

e --sysroot

e Chroot/jailroot installs

e Detailed build environment definition via —platform=<name>
(where name is the name of a user editable environment file)

e Tested against Poky Linux*, MADDE*, CE Linux* SDK

e Yocto Linux* Application Development Toolkit Support

Compiler is flexible in meeting
embedded build environment needs
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Intel® Integrated Performance

Primitives

e Extensive library of highly optimized

software functions for digital media

and data-processing applications
- Image & Video

— Communication & Signal Processing
— Data Processing

e Fully utilizing
- AVX optimizations
- SSE2, SSE3, SSE4.2 optimizations
— Multi-core / Intel® Hyper-Threading
technology

e Rapid application development

e Cross-platform compatibility & code
re-use

e Outstanding performance

Digital Media | Web/Enterprise Data | Embedded | Communications | Scientific/Technical

Cross-platform (/(H AP for Code Re-use

Applications

Intel® Integrated Performance Primitives

Images
and Video

* Image Processing
* Color Conversion

= |PEG/JPEG2000

= Video Coding

= Computer Vision

= Ray Tracing/Rendering

16 Function Domains

3 8 . - ‘\
Communications and

Signal Processing

= Signal Processing

* Audio Coding

= Speech Coding

= Speech Recognition
= Vector Operations

7

Data
Processing

* Data Compression
= Cryptography
= String Processing
= Matrix/Vector

Algebra

= Data Integrity

Free Code Samples

Intel® Atom™ Processor

Optimized for

Highly optimized functions for digital media and
data-processing applications
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Intel® VTune™ Amplifier XE in
Embedded .

%
- 2EE
File Help
@ b & B
002 % d
@ Hardware Event-based Sampling Analysis 0 - Hardware Event Counts /# @ Intel VTune Amplifier X& 2011
€ Analysis Target| | © Analysis Type| |E# Collection Log & initbuffer.. i
| source || Assembly | 9 & A
Hardware Event Count by Hardware Event Type El
o B ] B ] B
Ling FrrET CPU_CLK_UNH... BR_INST ReTl... ® 2 UOPS_RETIRE...
= = = = L1l MISSES by RS UOPS DIS... =
CORE by MISPRED by p— ap=——— ANY by
Package Package g ¥ 9 Package
114 // Try to defeat hardware prefetching by varying the stride
115 int j(@), iteration count(B);
116
117 do { 1,498,000,000 35,400,000 4,686,000,000 4,484,000,000
118 mem array [j*mem_array i max+i] = *fill value + 2; 6,442,000,000 1l ETAOAAAARL 1B AR AAA OO . 2
119 BR_INST_RETIRED.MISPRED A ant
128 [/ Code to give the array accesses a non-uniform stride t CPU_CLK_UNHALTED.CORE = -
121 if ((iteration count % 3) = 8) j=j+3; 14,098,000,000 46,000,000 4 11 Misses : e AR TNRE00
122 else j=j+2; 910,000,000 3,800,000 B T
123 iteration count++; 2,468,000,000 1,200,000 R5_UOPS_DISPATCHED
124 } while ‘_'I - mem_array_j _ITIB)(],' UOPS RETIRED.ANY EntCnunthHarnreEvEntTyDE \;l
175 } - - aupssesny s vors pis.. - UOPEAETIE
BR_INST_RETIRED.MISPRED o R oo
126 SEEEEEEE SRR e ey - - -I
I e e s CPU_CLE_UNHALTED.CORE o
1000 4686000000 4484,000.000
128 L1l MISSES 1 oR INST RETIRED MISPRED.
129 int it ti LN . CPU_CLK_UNHALTEDCORE -
int iteration coun T RS_UGPS_DISPATCHED i~ oo # L3 wsses
=) Rl S 0PS DISPATCHED
(< ] [> ][« [ UOPS_RETIRED.ANY I i
- SR INST RETIRED MISPRED X
H
e o filters are applied. [P SRUEETEY [Al] Timeline Hardware Event: eI RuRQUEI Ry=oT a1 =S i
5 U0PS DISPATCHED 5]
UOPS_RETIREDANY )
oo

Advanced Profiling for Scalable

(inteD)  sortware & servi Performance
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Intel® VTune™ Amplifier XE in
Embedded

Usage Model
e Two components

— Intel® VTune™ Amplifier XE on Host
host

— Sampling Collector on the target +TB5 file

e Collect data on target and analyze
it on the host

Intel® VTune™ Amplifier XE Sampllng CoIIector

\
Features Current Limitations
. . . e Frame Analysis requires engineering patch
o Statistic Analysis e No call trace or call stack available
e Low overhead sampling e No Semaphore, Lock & Wait Analysis
e No instrumentation required
e Monitor processor events like cache

misses, etc.
e View results in source or assembly

Identlf optimization opportunities in
odules, Functions or Routines

intel" Software & Services Group
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Sampling - How To Find Hotspots

e Pick an event to sample and configure PMU
- Cache misses, branch mis-predictions, Dependency/pipeline stalls

e Start SEP sampling routine and application

e Performance Monitoring Unit (PMU) periodically interrupts the processor
- Time based sampling
- Event based sampling

Event Counter 1 <0\ Collect
Event Counter 2 <0 « Execution address in memory (CS:IP)

( \ « OS process and thread ID

Event Counter 3; <0  Executable module loaded at that

. \ address
Event Counter 4 <0 >’
! Write

<0 Information into *.TB5 file

isters

Counter reg

s . ] General Purpose Event Registers

__________

i ] Dedicated Event Registers

__________

e Numbers in counters define sampling rate

intel" Software & Services Group
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Debug and Validation

WRICEH CODIE,
DIID WIRAT,
AND WIHENRN?

Intel{R) D

Kernel Mode and User Mode
» Platform stability and start-up
 Firmware, boot loader
« Operating system, driver
« Application

File Edit View Run Debug Options Help
=B X0 ¢ p WP RE BB

o
]
&

¥ B% @O

[k Assembler: 0xDDB0:0xc0Bfc5b1 32

“ 8 (& Registers [} Evaluations 1 53

=

Hom = —
" S = o

Adc Opcod: Sot E Vall H +H [DOR3 CHO |
ress peodes source xpression alue Wi-Fi e . ﬁ‘E e
@ Bx0B60: OxCOBFCSAE ! 83 EC B4 | sub esp, Bxdh J[=__start__parom array [6 ... 8] .@ (e ] Conral [Foriom ] TS,
J | = [0] kernel param {...} TC P/IP - o ] F R (e FEE- T
[ - ox xCOBFCSBL EB EE | up p o nane ©xC0715000 = “init” = Auda oo
| perm 420 BT iy, i & —_— s uss0 Y
| 1 il = g 2ehoudo
@ 0x0060:8xCOBFCSA6] E6 59 7E 01 00 leall  cgroup init early boset 0xCO430FC8 = param_set_bool el s B8 Lo
| | R -
| b get | 0xCo438634 = param get_bool :{){;,ﬁ,;%'ﬂ";:;: o B@ Thees
© 8x6860: 8XCRAFCSBB| 51 {push  eex w (...} N =
i Vo Otk
@ 0x0060: BxCHBFCSAC | 52 push  edx Ll b arg 0xC096A008 ed vomitx e Y| o -
= - b str 0x096A008 — i .
b arr 6xC096A608 [rse ] o ST B e
E] maine = .l ow: V] wie B coneoun
8 ) . ~ B | oxcossrons £6 iR S * P
sidnantiniage s _intt start farmel i) b e P ! - [pasm——
char * connand Line; b arr | excoseacen M g R 2d Ts0u e ren cn—s
1. _ston_parat1 ent acraigor “usn<sdemon : i | | PP e
| smp setup processor 10} b arg 0xC036A008 = -
i ! e ez | e
4 1 b str 6xC096A008 e o ]
[ remiou—
b arr | excoseaces JTAG 2Pt = )
— AL
o = 1) Voo aren) [~ - [t |
Vebdan initly c I & { Bxcosaxons = ItK}U’:I’.rmumx . [PLL & Bype h rot
- il m > i) e (Lf L
o ke >
 Console & % 4 = 0|3 Breakpoints 1 L snarcas iy =1 0 % Padiies
atara = = s
Oebugger Commands . Id Address  Function File Skip Count Condition Action HW 1 Adition Sym| o~ IETN B cev e
e . - . || exconfcsaa | start_kernel(void) | main.c:544 |0 le %
. o ) 8xcoBfcsbl | start_kernel(void) | main.c:548 |8 | I t |® At ™ P CE4200
AT 5 AT (i, VLN 558 (a0 ncaBECSC) © enae e R W T Intel® AG probe nte om rocessor
| | excontcsbs | start kernel(void) | main.c:556 |0
set evaluation =4 1 AxrARfrScf | start kernel lunid) ! main c-568 A L
xd - 0
x @ [LIGEN-TI] EIP=0x0060:0xCOBFCSB1 [vmlinux] MAIN_C\START_KERNEL\BLINE 548

Intel® Debugger covers embedded debug

needs
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Intel® Debugger for Linux*®

=] Intel{R) Debugger -
File Edit View Run Debug Parallel Options Help
Bx B3 o|p m W T TF T B T $lasteventingthread 2 AE ARER ABEE E
Flffmpeg.c  |[] swscale_template.c & =n
// Use the new MMX scaler if the MMX2 onme can't be used (it is faster than the x86 ASM one). 2]
if (!(flags&SWS_FAST BILINEAR) || (!canMMX2BeUsed))
se
if (!(flags&SWS_FAST_BILINEAR)) Intel® High Def. Audio -
2216#endif 1xLVDS
DDR2
. < d: dt % h 1lter Fil 51 z¢ mem. Down)
1x SDVO
22 1 :lss /7 fast bilinear upscale / crap downscale A intel @] B
22 ) SMBus1.0
222241 ARCH_XB6 L) spI o |
2223#1f HAVE_MMX2 g - ’
ined(PI Wi-Fi LpC -
__attribute_ ((aligned(8))); - x1 §x1 §x1 fx1 £S2
o | T — — Gl PG>
TA Il
[ Console [ Callstack @ Breakpoints & Threads & SIMD Reqlslersw v =08 — - 2x SDIEDIoNC
. i
Expression Value Type HOST i‘
b 0x98edeecd SwsContext * | === N
]
canhMX2Belsed 0 int x P — — 6
v dst 0x9871750 uintlé_t * %
L} unsigned short int
dstWidth 720 long 1x GbE
o i [ wene
b formatConvBuffer |0x98e577c uintg_t *
funnyYCode 0x0 void * ® ™
ST b e : Intel® Atom™ Processor E600

@ 0x0861c993 in hyscale_ MMX2 (c=(SwsContext *) O...ppl/ffmpeg/libswscale/swscale_template.c”:2218

Cross-Debug Solution with advanced thread
awareness
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Developer Products Division Copyright© 2011, Intel Corporation. All rights reserved.
SOftware *Other brands and names are the property of their respective owners.




Control which thread to debug

I Console [J Callstack (2 BreakpointsM@ Locals ™« Thread Data Sharing Events v =0
Thread Set ID Type 0S ID Execution Attribute Location
initial 27987 thawed void new_phase3(void) */home/deno/labs/barrier.
$currentopenmpteam 2 monitoring 2?989% thawed Dxb80d6416
$currentlockstepthreads ©3 éump éz?ggﬂéfrczen vold new phase3(void) "/home/demo/labs/barrier,
suninterruptedthreads
$frozenthreads

¢ $lasteventingthread

In the Threads window you can select which thread you would like to debug.
The context menu allow you to ‘freeze’ and ‘thaw’ individual threads.

When you stop/hit a breakpoint all non-frozen threads will be stopped
and when you continue all non-frozen threads will run.

intel" Software & Services Group
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Intel® JTAG Debugger - Overview

Features *,

« Bitfield editor supporting Intel® Atom™ processor based CPUs and SoCs

« Flashing and peripheral register support for Intel Atom processor CE4200
« Access to page translation and descriptor tables

 Dynamically loaded kernel module debug

* On-Chip trace support

* SMP run control support

« Host OS: Linux™; Target OS: Linux awareness

« Platforms: Intel Atom processor Z5xx, Z6xx, E6xXx, Nxxx, and CE4xxXx

a Tntel(R) Debugger BEE
File Edit View Run Debug Options Help
&8 x08 o |p M BT RGE ® B0 AR GQERAREK G ¥ A% 00 &
b Assembler: 0x0060:0xc08fcSbl &2 = 0[[ Registers [, Evaluations 1 2 v =g 3 { oo |,
—— -
Address Opcodes Source =) | Expression value 1y s = ~
0 P, Oxdn 3 start__pi [ 1 B .M e N
A | = [0] kernel paraa {...} bt . | R T,
[ - ox0060:0xCoBFCSBL E: “call  sep setup processor id | nase 0xC8715000 = "init" JTAG i q i ' o “ i
ern 420 r ~y—— v | —
© 0X0060:6xCOBFCSB6 | EB 59 7E 01 60 call  cgroup_init early b set OXCB430FC8 = param_set_bool USB . s St =10 e
0xCB43E634 = param get_bool (" & — o
- ) Lty
© 0x0060:0xC08FC3BB| 51 ) o N o e U 100as
© 0x0060:0xCOBFCSBE | 52 push x| mam_________|;cassanas e L
dress TransIation )} s e ! [p—
M = 2d *W S | g slliont — B
- EER— acraigor “usp2demon =
dector

- | - ES -~
Livoid) } - L] -
¥ " p—
v = - — o o
0 anll; + —
- Sy £ [ "o
Faging Tades. | el | D2 _ o
4 Page Page set Rl s 4 e - .
\\\\\\\ Tabi s
fo et g
@ Trace 2 274] - ves - o i
Type Code Add Opcods Source/Disasses mbly 121 - Sha ) of . u -
|| sOURCE | drivers/acpi/processor | Line 1064 cx->time += sleep ticks; - .,
I TR

set evalua -
xdb> SOURCE | drivers/acpi/processor | Line 1065 return ticks elapsed in us(tl, t2);

=2 i R o | (=
ETGE T EF=Cmooa oot oA Il P CTRT KRRt 208 Intel® Atom™ Processor CE4200
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Intel® JTAG Debugger - Instruction
Trace Support

1. Kernel or device driver causes exception

2. Read execution trace at assembler level to identify
access that caused exception

Bra nCh TraCe Buffer Restore complete execution
path from branch points +
source code

Executed = S
Application A . o Kernel or
y A A W Application
i . Source Code
B y 4 Send branch trace
_— information to
Debugger
Record
branches
=
Type Code Addr, Opcode Source/Disassembly

SOURCE arch/1386/kernel/irg.c:do_IRQ(class *) Line 113 }
BRANCH S lﬁ — =
BRANCH ?‘
o503 Type Code Addr. Opcode Source/Disassembly
- | SOURCE  kernel/profile. c:profile_hit(int,void*) Line 383
EX BRANCH (S:0xc011a00e 3 ret -
EXE SOURCE arch/i386/kernel/apic.c:smp_apic_timer_interrupt(class *) Line 1199 [ Iden tlf roo t- Ca use
EXE EXEC €8:0xc010£1c9 830408 add esp, 0x8h y ol
EXE SOURCE arch/i386/kernel/apic.c:smp_apic_timer_interrupt(class *) Line 1198 of sys tem run t’m e
BRANCH BRANCH (S:0xc010f1cc E98FF20000 Jmp irq exit -

SOURCE include/asn/thread_info.h:irq_exit(void) Line 92 fa 'Iures

EXEC (S:0xc011e460 BBOOFOFFFF mov eax, -0x1000

EXEC (S:0xc011e465 21E0 and eax, esp

SOURCE kernel/softirq.c:irq_exit(void) Line 167

EXEC (S:0xc011e467 81681400000100  sub DWORD PTR [eax+irq_exit+07h], 0x10000h

SOURCE kernel/softirq.c:irq_exit(void) Line 168

intel" Software & Services Group
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Flashing Target Images and Bootloader

Intel® C++ JTAG Debugger Flash Memory Tool
— Flash binary and hex files
— Erase/unlock/lock blocks
— Backup flash contents into binary file on host
— Ideal for BIOS update
@) Flash. Main @ Burning | Erasing/Unlocking | Backup
Board & Flash Selection Block Selection —
O All Blocks Info |L|
Board: [CE4200 | ~ | Enter block number andfor |T|
Flash: ([ [ e et g
i :h?xc_bml @ Individual Blocks :’;‘;;kili i'??_flrgm R | Unlock |
Data Fil EMMC-baot2 - 2 | i | |L|
eMMC-user | Burn |
W,xamammzzupuatez;mugln;lamasnmatanlejtest| v || Browse.. | |ﬁ| Burning | Erasing/Unlocking (Backup||
Offset in Flash: [Oxoo | v | Backup To File | [ rowse
[J Burn as binary File [ Backup whole Flash
Erase affected Blocks Offset in Flash: [ | - |
[ Length: [ | v
Update software stack
components

from within the debugger
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Intel® JTAG Debugger — CPU & Chipset-
Specific Register Access \

9
& intel(R)Debugger HEE
File Edit View Run Debug Options Help
25 X 3| o | p WM TR e | ARG GMERRERRKE R @ BRMD
& & @ Bitfield Editor: TCICFGID31IR )|
2 "3 = O |04 Registers I Processor Specific Registers JEJ System Controller Registe RUGIERSTE IDXDm’z
o — Register Value: [0x0032
@108}  [4] Register Description
109EXPO Group Value: |0x02
110
111 Root complex top IAPR 0:3
oﬂ;;“d Element self des| Pedister Layout:
114 HD audio descrip
115 0x00ENNNEEENOADSO HD audio base ad
116 q .
117 TC_CFG_D31IP 0x00000000 Device 31 interr ICPR
o115l TC CFG D27IP 8x08009008 Device 27 interr Frpr
119 TC CFG D2IP 0x00000000 Device 2 interru {
01@? TC_CFG D26IP 6x01600000 Device 26 interr 15 0000 |D 000 |D 0011|0011
122 TC CFG_D25IP 0x01000000 Device 25 interr| e —— l_l_l
oi—ji H TC_CFG_D24IP 0x01000000 Device 25 interr IBPR
125 TC_CFG_D23IP 0x01000000 Device 23 interr| IDPR ———
126 TC_CFG_D@3IP 0x00000000 Device 3 interru
®127 G D AX00 )
128 . . Interrupt A Pin Route
5g TC CFG D27IR 0x1032 Device 27 interr| -
@129 —= ! ] Description:
130 TC_CFG_D26IR 0x1032 Device 26 interm| 374on evice 31 interrupt route 3
8131 4 TC_CFG_D25IR 0x1032 Device 25 interr|
| = e 117 avuira intarr Bits 15 to 12:
TCcecATR Ll o 24 £ Indicates which physical pin INTD# uses for device 31.
= Console 2 % kE = O |[& Breakpoints 3 )
Bits 11 to 8:
Debugger Commands I1d| Address | Fun Indicates which physical pin INTC# uses for device 31. [~
TOUuT=ouACOorcoogy . CTraooea T I3=o,va=a7y : 2 : o
:SE>R£UH éﬂxcﬂﬁfcé St3 @ Close || Restore || Set |
— : BxB0188; - )
program stopped: BREAKPOINT ID=2 at "MAIN C\START KERNEL — ; ; ; ; —
\GLINE 700" [task=GEN-TI (0)] B | OxcB8fc start k mai @ i
xdb R> [T 1 | B
@ [1][GEN-TI] EIP=0x0060:0xC0476CAA [vmli.. TRACE POWER_C\TRACE_POWER_END\@LINE 118

Full SoC Chipset Awareness
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Page Translation Table — Insight into

J
[ Confi ti
%,
- - -
« Instant and simple resolution and translation between
- -
physical and virtual address space @ ity Fage Tl Acbues O
Original Value: 0x0163
= = Register Value: [0x0163 |
- Id fy why Y failed
enti \")'} memory access ralie srowpvaue: 301 |
P 0:0
() Address Register Layout;
Address/Symbolname: [0)((204094?2 | v | [ Translate l | Browse
Translations PCD
D u/s
Segmented Address: [N/A | [0xC0409472 | selector Base: [N/A 6y =
o [000070000001ef1]1]ofofofa]1],
Linear Address: |0xC0409472 | CRO: [0x8005003B o T T T ™ o
PAT
Physical Address: |0x409472 | CR3: [0x00966000 A
CR4: [0x000006D8
Paging Tables Page i's p!resent in memory
@gPaging 52 Description:
Page Page Offset Page-Table Attributes 4
Index Vi Directory Table
Present Bit (P Bit)
I PD [768] ] 31 20 21 12 11 The Present Bit indicates whether the page frame address in a page table
entry maps to a page in physical memory. If the bit is set, the page is in
b Po [769] | Index: | | | [PDl769] | [pTIo] | [oxa72 memary.
b PD [770] 0 =
Value 0x3624C063 0x00409163 _
PD [771] 0 [ l [ l [ l [ l @] ‘ Close || Restore H set
PD [772] o _ e :
PD [773] o) @ | cancel || OK D=8 A=1 D=1 PS=1(4MB) G=1 PAT=6
PD [774] 0 — = ———rr—ero—o—w—o—D=0 A=1 D=1 P5=1(4MB) G=1 PAT=0
PD [775] ©xC1CO0008 to OXCLFFFFFF | 0x01C000080 [ P=1 R/W=1 U/S=0 PWT= PCD=0 A=1 D=1 PS=1(4MB) G=1 PAT=0
PD [776] 0xC2000000 to OxC23FFFFF | 0x02000000 [ P=1 R/W=1 U/S=0 PWT=8 PCD=0 A=1 D=1 PS=1(4MB) G=1 PAT=0
PD [777] 0xC2400000 to OxC27FFFFF  0x02400000 [ P=1 R/W=1 U/S=0 PWT= PCD=0 A=1 D=1 PS=1(4MB) G=1 PAT=0
PD [778] 0xC2800008 to OXC2BFFFFF | 0x02800000 [ P=1 R/W=1 U/S=0 PWT=0 PCD=0 A=1 D=1 PS=1(4MB) G=1 PAT=0
PD [779] OXC2C00008 to OXC2FFFFFF | 0x02C00000 [ P=1 R/W=1 U/S=0 PWT= PCD=0 A=1 D=1 PS=1(4MB) G=1 PAT=0
pn r78ml AvCIAAAAAA t+n AvCIIFFFFE ;ﬁ\vﬁ\?ﬁ\ﬁ\ﬁ\ﬁ\ﬁ\ﬁ\ ;D:'I R/Ad=1 11/S=R PWT=A PirN=A A=1 N=1 PS=1[AMRY (=1 DAT=M [T]

%

=

Software

Take control of memory configuration

Software &
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Vector Register View and Evaluation

« View and modify registers in
the same value grouping

- Drag & drop source code into et ] Oremseamr
vector evaluation window oo 0 cc o 3 0 o [CETTTTNG

$xmmll OC OC OC 00 OC 40 B2 JU—BtrrrOrtat
$xmmlZz 1€ 34 7€ 16€ 2C 36C 113 101 0 = (OBinary

O View vector register usage $xmml3 OC OC OC 00 OC 00 fO 3f 22 OE 28 06 2e 06 le

$xmml4 OC OC OC 00 OC 00 fO 3f OC OC 0O 00 00 00 00

0 M-odify variablg value dil‘ECtly $xmm15 OC OC OC 00 OC 80 4b 40 ff 7f ff 7f ff 7f ff
In vector reg Ister SSE X-0, ] console [ Locals [y} VectorReg 82 [J calistack [ Threads 4 Thread Da
SSSE3, AVX

(OHexadecimal

Column Resizing

float32 0 1

$xmm0

: Size Reformat
PEICELANY EALLLLL I $xmm2 0.0 Zozmat R _Va riable
—— ©104 VSUB(spr->ctr, [SESY V); = clumnResteing Size & Type
rag & drop. o105 wpot(b, v, ry->d); $xm3 0.0 )
o1 VDOT(temp, V, V); $xnmd  -3.596465e-07 -7.5\3 Swap Rows and Columns | gpemyeyeery
o1 disc=b*b + spr->rad*spr->rad - temp; Py, .00 Update All

$xmm6  4,691425e-21

©1] if (disc<=0.0) ret $xmm7  1.924282e+06 -3.248629e-01
@111 disc=sqrt(disc);
) 0.0 i
@113 t2=b+disc; 5l [+ 5678 0. viv
@114 __if (12 <= SPFPSTION) !

$xmml0 0.0 k

& Console (4 Callstack (@ Breakpoints (& Threads & Locals @& Vector Ev

float32 0 1 2 3 4 5

spr->ctri 0.0 9.682048e-01 3.689349e+19 | 1.816327e+00 -1.084202e-19 -1.422840e+00

ry->o -2.000000e+00; 2.0 St 8820000200 1.912500e+00 2.000000e+00  1.962500e+00

ry->o -2.000000e+00; 2.012500e+00; -2.000000e+00 ——— r

Vector Register
View of Source
Code

Track and debug SSE register usage
@ Software &

Developer Products Division Copyright© 2011, Intel Corporation. All rights reserved.
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Linux® OS Awareness - System Debug
Debug dynamically loaded device drivers without

instrumentation

Ele Edit
Wi

Wiew Pun Debug Cptions Help
mE R P FE ¢ mh o= d Y
b

= sumlc

[v] rFetiurn COUnt;
L

~ static int _init sum init{void) {
7 struct proc_dir_sntry *proc_arith;
struct prac_dir_entry *proc_arith_sum;

Zint y = foobar(10);
Y = ¥
proc_arith proc_mkdari{®arith®, al;

LY R

1f (lprec_arith) {

pramtk (KERN_EAR "cannot create /procfarithin®)
B kermel Threads
Assambler: txn0&0:0xfEEfa000 il Kermal Madules 53

E D OF Mmoo Mo W

Marmsa piD | State Flags
P o runnable FREE PACES Madule-Mame Stop &t Init| Stop &t Exit Debug ID| Kernel Object File Size Init-Method  Cleanup-Mathad  Arguments
o Ve L e ==
iflt 1 stopped SUPERPEIY sunl YES YES 1 Shome/damo/labssexan Oxdes cuxfeefenon oxfesbbodo
kthrosdd = ctonoed FORKMOEXEC EREE DAGES soundcare (5] no B A file nat found S 2144 [P o f 2863538
keoftirgd/o 3 stopped FORKMOEXEC FREE PAGES snd M no B A fi1le not found Ced 734 M & oxt BBS206C
oe MIES
iushe 5 N M/ A file not found oxefoE  N/A O f BEGaT o
assembler: o0 0xco 103201 |l B pei_hotplug no o M/A file not found eTEcE  NA omfEad3aTa

Module-Mame Stop at Init. Stop et Ext Debuwg ID Kernel Obgect File Size Init-Method Cleanup-Methed Arguments

nvram na o M7 & r1:‘ — -
autofsd4 na no My H
— Madule Mame:
B Consale & own_kernel_mod
Debugger Commands & Stop atInit  [@ Stop &t Ext
surce directories delete | ) I
5 & C (-]
« path substitution rules delete Help oK Cancea

In-depth device driver and OS
layer views

=

Software
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e Monitor kernel modules and

system threads

e Access status information

e Debugging of Linux®
memory images

Motice LT
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Software

ummary

Intel® Embedded Software Development Tool Suite for flexible
support of many embedded development scenarios

Develop and optimize your software stack with Intel®
Embedded Software Development Tool Suite

— Intel® C++ Compiler

— Intel® Integrated Performance Primitives
— Intel® VTune™ Amplifier XE

— Intel® Application and System Debugger

Full system debug support from board design through platform
and software stack optimization and validation

Extensive support for Intel® Atom™ processor family

www.intel.com/software/products/atomtools

Software & Services Group
Developer Products Division Copyright© 2011, Intel Corporation. All rights reserved. Optimization
s and names e pro| Natice TR

*Other brand es are the property of their respective owners.




Software

Intel® Premier Support

e Intel® Premier Support
includes:

— Technical support direct
from the experts at Intel

— Online access to Intel
Premier Support Website

— Issue submission and
tracking

— Product updates and
related downloads

- FAQ’s, user forums, and
proactive notices

http://premier.intel.com

intel“ Software & Services Group

*Other brand

Developer Products Division Copyright® 2011, Intel Corporation. All ri
nds and nam

ghts reserved.
es are the property of their respective o

“Registering for support was easy, )
and we value the security of
knowing that Intel is there to help,
even though w;': haven’t need it so
ar.”
Rob Hoffmann
Director of Marketing

NewTek, Inc.

-

e Primary support for products below:

Intel® Parallel Studio 2011
Intel® Parallel Studio XE 2011
Intel® C++ Studio XE 2011
Intel® Cluster Studio XE 2011

Intel® Embedded Software Development Tool
Suite for Intel® Atom™ Processor

Intel® Composer XE 2011

Intel® Inspector XE 2011

Intel® VTune™ Amplifier XE 2011

Intel® Integrated Performance Primitives
Intel® Math Kernel Library

Intel® MPI library

Intel® Threading Building Blocks

Intel® Cilk Plus

Intel® Graphics Performance Analyzer
Intel® Trace Analyzer and Collector

Optimization
pecti wners. Not [Tl


http://premier.intel.com/

Take Aways & Next Steps

Software Development Tools
targeting the entire software stack on
Intel® Atom™ Processor Based Devices

Product details and download at
http://software.intel.com/en-us/articles/intel-tools-for-intel-atom-processors/

Questions:
EmbeddedDevTools@intel.com

Next Steps: Try the products ...

Download a free 30-day evaluation at:
www.intel.com/software/ produc_:ts

intel“ Software & Services Group

Developer Products Division
Software
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Legal Disclaimer & Optimization Notice

INFORMATION IN THIS DOCUMENT IS PROVIDED "“AS IS”. NO LICENSE, EXPRESS OR IMPLIED,
BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY EXPRESS
OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Performance tests and ratings are measured using specific computer systems and/or components
and reflect the approximate performance of Intel products as measured by those tests. Any
difference in system hardware or software design or configuration may affect actual performance.
Buyers should consult other sources of information to evaluate the performance of systems or
components they are considering purchasing. For more information on performance tests and on
the performance of Intel products, reference www.intel.com/software/products.

Copyright © , Intel Corporation. All rights reserved. Intel, the Intel logo, Xeon, Core, VTune, and
Cilk are trademarks of Intel Corporation in the U.S. and other countries. *Other names and
brands may be claimed as the property of others.

Optimization Notice

Intel’s compilers may or may not optimize to the same degree for non-Intel microprocessors for optimizations that
are not unique to Intel microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and
other optimizations. Intel does not guarantee the availability, functionality, or effectiveness of any optimization on
microprocessors not manufactured by Intel. Microprocessor-dependent optimizations in this product are intended
for use with Intel microprocessors. Certain optimizations not specific to Intel microarchitecture are reserved for
Intel microprocessors. Please refer to the applicable product User and Reference Guides for more information
regarding the specific instruction sets covered by this notice.

Notice revision #20110804
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