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Overview

- Complexity Increasing

- Freescale Technology and Ecosystem
Freescale Commercial Capabilities

- Software

- Hardware

- Systems

Questions and Answers

L £

: - freescale . External Use 1



We Are a Global Leader in
Embedded Processing Solutions

ntrollers
1 - ﬂ
-_4- . ’
Analog &
- Sensors

Automotive B Customer Teams Digital Industrial
Networking

Manufacturing
Expertise

@ Automotive

Microcontrollers

@

Networking Consumer

>50 Year Legacy

Five Core ProductGroups s /1) patent Families:

Four Primary Markets
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Software Complexity Increasing

Linux® Kernel Lines of Code
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The Explosive Growth In Connected Devices —
Requiring Faster Time to Market

50

BILLION

25

BILLION

12.5

BILLION

World
Population

# Connected
Devices/Person

2003 2008 2010 2015 2020

&
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Market Trends for Software in Embedded Devices

Processor complexity increasing
24+ cores, high speed 1/O,

o '”;gfa“"“

Software costs account for
>50% of development costs . —
Software development tools available = T %0

The chip's performance K]
1 = 0%
The chip's cost g == g‘ e
1 35% i
Available middleware, drivers, existing code ﬂ_r AR
239%

What are the most important factors in choosing a processor?

o
.
#3

Rlse |n Customers mOV|ng to HW deve lopment tools available 11;?&
S : . —
open source Iinitiatives e b
The on-chipl/Oor peripherals *W ,::
The chip's power consumption _ﬂ2§2}
* Familiarity w/ architecture /chip family 1&' %
Decrease in HW oriented Thesieslierspenon, | lis SazIBLLaE
. t t -t d Chip family's future growth path 1 :i}" 2010 (N=1:49 7
engineers at customer-tren Seiesritysses 'g.:: 1 2009 (N=1,521)
b U y VS . m ake Programmable logic on chip j- =
.
—

53 Cooyrget & 2032 oy UBM Sactmea AL Spth mienas

Customers are focused on

adding value through
software!
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Freescale Software and Systems Organization

—— HEADQUARTERS: Oak Hill, Austin, Texas m East Kilbride, Glasgow,
' -l Scotland, UK

I I Bucharest, Romania
I l Nice, France

e San Jose, California

I*I Ottawa, Ontario

Beijing, China
Shanghai, China
i : o 7= 7 Hyderabad, India o Chengdu, China
a <> & Noida, India Shenzhen, China
O < Bangalore, India o -
° o o Oy ©

Herzelia, Israel

* Freescale has 1,000+ software engineers, 700+ focused on Digital Networking
* Increasing investment on software through hiring and acquisition

* Run-Time Technologies, Multi-core, Tools, Key Applications
L &
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Software Support / Professional Services Coverage

Customer’s Development Life Cycle >
Evaluation Proof of Concept Design I Project Development Productization

Freescale Reference Platform Freescale Reference Platform Freescale Reference Platform Customer’s Custom Board & SW  Customer’s Custom Board & SW
Std. Silicon Support *  Std. Silicon Support *  Std. Silicon Support Silicon Support «  Silicon Support
Base BSP SW Support * Base BSP SW Support « Base BSP SW Support Premium SW Support *  Premium SW Support
Premium SW Support ¢ Premium SW Support Professional Eng. Services «  Professional Eng. Services

Professional Eng. Services

L
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Software Support / Professional Services Coverage

Customer’s Development Life Cycle >
Evaluation Proof of Concept Design I Project Development Productization

Freescale Reference Platform Freescale Reference Platform Freescale Reference Platform Customer’s Custom Board & SW  Customer’s Custom Board & SW
*  Std. Silicon Support *  Std. Silicon Support *  Std. Silicon Support Silicon Support «  Silicon Support
* Base BSP SW Support * Base BSP SW Support « Base BSP SW Support Premium SW Support *  Premium SW Support
*  Premium SW Support ¢ Premium SW Support Professional Eng. Services «  Professional Eng. Services

Professional Eng. Services

Freescale Public Communities

= Bug Reports / Feature Request
= Bug Fixes According to Release Cadence
= Community Posts - http://community.freescale.com

Freescale Std. Technical Support

Providing
Answers
Commercial Support -- prioritized response
= Service Level Agreement
= Senior Level Engineering
= Private Portal
L &

Z “freescale ... o


http://www.community.freescale.com/

Software Support / Professional Services Coverage

5 .
Customer’s Development Life Cycle >
Evaluation Proof of Concept Design I Project Development Productization

I ——— I ———
Freescale Reference Platform Freescale Reference Platform Freescale Reference Platform Customer’s Custom Board & SW  Customer’s Custom Board & SW

*  Std. Silicon Support *  Std. Silicon Support *  Std. Silicon Support Silicon Support «  Silicon Support

* Base BSP SW Support * Base BSP SW Support « Base BSP SW Support Premium SW Support *  Premium SW Support

*  Premium SW Support ¢ Premium SW Support Professional Eng. Services «  Professional Eng. Services

Professional Eng. Services

Freescale Public Communities

= Bug Reports / Feature Request
= Bug Fixes According to Release Cadence
= Community Posts - http://community.freescale.com

Freescale Std. Technical Support

Providing
Answers
Commercial Support -- prioritized response
= Service Level Agreement
= Senior Level Engineering
= Private Portal
Premium Service Request — Short Term Engagements 1 - 5 days
Providing . : , .
Resources Professional Engineering Services
Software — Hardware
Linux, Android, MQX = Schematic /Layout
l * BSPs *  Simulation
- *  Drivers = On-site board bring-up
L » Stacks
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Networking Software and Services Group

Software Products and Custom Services

Development Runtime Solutions Linux® Integration
Tools Products Reference Services Services

- CodeWarrior - VortiQa Software - Storage Controller | - Commercial - Systems
- IDE Products . SDN Switch Support Consulting
- Debug - Application . Wireless LAN  Frozen Branch - Design Services
- Compiler Identification - Data Concentrator  * Application - Porting
- Trace Software (AIS), - Smart Converged Specific Hardening . Migration
- QorlQ i gp.e” Networking Gateway - Feature
witching Acceleration

Optimization Suite
- Scenarios Tools
- DDrv

Framework - Digital Signage

- Mobile Transport

2

a«a-p

CodeWarrior VortiOa @ @l

QorIQ LIS
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Development

CodeWarrior for Networking

- Systems are complex -
CodeWarrior makes
debugging easy
- Multicore or multiple cores
- Heterogeneous or homogenous
- Linux or Multi-OS Systems

- ARM®, Power Architecture®
and StarCore

- Use one CodeWarrior software

freescale.com/CodeWarrior

L
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http://www.freescale.com/Codewarrior

Freescale Linux Overview

Community
Kernel.org

Linux Software
DevKits

<

Z “freescale’

External Use | 13

Third Party
Linux
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Services

Linux Services Ay

Customer
Platforms



Linux Services

- Linux Software Development Kit (SDK) for Power Architecture

- Optimized Linux software

= Complete range of QorlQ and
PowerQUICC platforms

= Hardware accelerated

- Rigorous testing
= Multiple configurations, Host OSes
= Performance tuned

- Flexible AMP/SMP support
- Yocto-based

- Bi-annual update

- No-cost download

« http://freescale.com/sdk

Freescale Networking Linux SDK

L
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http://freescale.com/sdk

Freescale Linux SDK Highlights

- Freescale Linux Investment
- Hundreds of man-years per year
- Global Board Farms
- Top 15 Company Contributor to kernel.org
- Systems Designed, Tightly Integrated with Freescale

SOC o-9-0-Il-
- Systems Validated - Tightly aligned with Freescale NPI = A

. Quality T (SR
- 1ISO-9000 Quality Processes — Externally Audited - Al

- On-going Maintenance, regular kernel updates (LTSI)

- Open Source Compatible — Upstreamed, Dedicated
Team

= Standards based — Yocto ,

. Ease of Use yocto‘“.
- Common Kernel Across support platforms S RGIECT

- Combined P, T and Layerscape support in unified SDK ‘

PARTICIPANT

4

L £
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References -

Segment Solutions Reference Platform Solutions

\ i”“ ’ | ~ “‘: a \//

Enterprise AP-WLAN (802.11ac)
(Single & Dual-core P10xx)

EEN 0w

IoT Smart Wireless Networked Smart
Gateway P1, 8308, Layerscape LS1

U/ Y
N \
DLNA VOD Video-on-Demand Multi-service Gateway NAS — Network Attached Storage (P1: 1Gb)
NVR — Network Video Recorder (Media & Voice Gateway SAN - Storage Area Network
(Video Surveillance)-P1, P2041 NAS, NVR Video Server...) (P2 - P5: T4: 10Gb)

T4/T2 1U Appliance
(UTM, etc), L2/L3
Switch, L4-L7 Secured
ADC

Data-Center SDN
SAN Storage iNIC,
vNIC T4/T2 PCle Card

Industrial Gateway &
Data Concentrator 913x-WLAN Small Cell
(Smart Grid) — P1

L £
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Business Models

: : Engineering

Linux / Android Support &
Services

Embedded Applications

-

7" freescale Z“freescale
VortiQa CodeWarrior

-
-
L

&
o ; Freescale MQX

Software

L
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VortiQa Portfolio

Module

VortiQa—Application Identification
Suite

Deep Packet Inspection: Identify
the type of traffic on the network

NEXT-GENERATION TECHNOLOGY
SDN—Open Network Switch

VortiQa—Software Defined
Networks (SDN)—Switch

Data Plane Functions: layer 2, layer 3
and above; Firewall, NAT, QoS, DPI,
etc. POC available; product in
planning

L
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Runtime
Products

VortiQa

Application
VortiQa—Mobility Transport

Transport Functions: IPsec, QoS,
PDCP and GTP

SDN—Open Network Director

VortiQa—Software Defined
Networks (SDN)—Controller

Controller Functions: PoC available;
product in planning

:..“ - /1
- >
:-d'

2> freescale
VortiQa




Networking Software and Services Group

/
37
- Accelerate Customer Time to - Deliver Commercial Software,
Market Support, Services and Solutions
- Speed Adoption of Multicore - Commercial Software: VortiQa,
- Dedicated expert staff with access to CodeWarrior, Processor Expert
software and SoC teams - Accelerate new technology adoption

S

o S N
- Simplify Software Engagement - Create Success!
with Freescale - Partner with customers
- Consolidate Freescale software and - Leverage your strengths, add our
solutions capabilities

- Streamline business processes

L £
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Introduction to the QorlQ
Configuration Suite (QCS)
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QorlQ Software Enablement Strategy

- Provide development systems
- Complete boards for evaluation of QorlQ devices
- Provide Runtime software for QorlQ products
- Hypervisor, Linux BSPs, Reference Designs
- Provide bring-up tools and development systems
- GNU tools, CodeWarrior debuggers, probes, boards
- Provide configuration tools to support your application of QorlQ on your custom board.
- RCW, BootROM, Pin Mux
- DDR Configuration
- Device Tree Editing

- Provide optimization tools to support runtime visibility into these complex parts to help
calibrate and debug your systems.

- DDR validation tool to ensure DDR functionally configured for custom board
- Serdes validation with internal and external loopback
- Scenarios tool for collecting and visualizing runtime trace data

I - Packet tool for understanding the flow of packets within a QorlQ device

L £
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QorlQ Configuration Suite

The configuration suite supports the generation of valid
configurations of a QorlQ / Qonverge part for a custom
board design complimentary to boot loaders (aka uboot).

«” Pre-boot loader / RCW configuration

Defines the Reset Control Word configuration for pre-boot configuration

DDR Configuration Tool

Configures the DDR controllers, supports SPD, validates configuration on-chip

Boot ROM Tool

Supports configuration of pin strapping and Bootrom process in P1/P2 devices

L < X

Device Tree Editor
Supports visual editing of device trees

Z “freescale ... -



Why QorlQ Configuration Suite?

- Configuration of QorlQ processors is increasing in complexity
- Even more complexity is around the corner
- We support many, many configuration settings
- Reference manuals are huge and intimidating to new customers
- Configuration problems during board bring-up are HARD and COSTLY
- Learning command line tools requires more training, etc.

- Solution/Strategy to solve these problems:
- Extensible suite of tools with a common user interface
- Consolidate into a common tools framework (Processor Expert)
- Provide new device support aligned with silicon roadmap
- Add more configuration tools over time
- Allow customers to add their own configuration tools to extend what we offer

L
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Processor Expert for QorlQ — Configuration Suite
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Pre-Boot Loader

RCW Configuration Tool
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Pre-Boot Loader (RCW) Configuration

Qils U B+~
2% » "0

& Explocer 11
&5 P2MIRDS
= Documwntation
> Genersted_Code
s DPaAL
@ IneDdRegaters 1.c
(£ pa041 1 1% deec
o ddrCtd_Lad
L pLpe
& Imported_Fies
& Sourtes
Q) Processorspert.pe

"";Emm' ts - P2MMIRD8 11

# > Geneeator_Configurationy
&% P2041 11 Cnt
= 0%
s Processors
! . SoC;P2M] vl 1
4 % Components
5 roLpst
&3 DTLHWOeviceTree
P DPAALDPAA
1 COR me100R
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ponent Jnspector - PBL = QCWL&-&,‘

| 6 Properties . Impont|

4

Q Compooents Library |
B Properties - Impee
Name Value Details
Cempenent name PEL
Dewice PBL PBL
+ Y Reset Configuaration Werd (RCW)
RCW Source LBC FOM (NAND flazh)
PLL Configuration

4 ¥ SerDes PLL and Protocet Contigueation
- SerDes Reference Clocks
SD_REF_CLKL [MHz) 1000 100 MHz
SO_REF_CLK2 [MHz] 1250 125 MMz
2 Y SRDS EN f178) OBl - SerDes emabind

| Name
é ¥ Reset Contiguration Word (ROW)
RCW Source

Value

SRDS_PRTCL |128-133] (O - Bark 1 C-Or 2e SGMN (L5
SRDS_RIO_SPD [135] 080 . 2.5 o 5 Ghpsane

LBC

SRDS_RATIO B: 1136-13) Qo011 - 401
SerDes PLL 1 Clock 4.000 G4

PLL Configuration ' SRDS_ DIV B1 [139-143|
Y SerDes PLL and Pratocol Configuration SRDS_RATIO_BI [144-146] 06011 - 401
SerDes Reference Clocks SerDes PLL 2 Cloch $2000 G4
SD_REF_CLKI [MMz] 1000 SRDS_DIV 82 [147) 060 - Divecle by 1 off of Bank 2 PLL
SD_REF_CLXC [MH2| 1250 ' SRDS LPD B1 [152-161)
Y SHDS_EN [178) Obt - 4 Y SRDS_LPD B2 (162-165] )
SRDS_PRTCL (1284133} DA Y SRDS LPD B2 - Lane 4 [187] Okl - Lane pewered dawn Thas property has 16 be s 1o the &
SRDS_FIO_SPC [135) 0b0-25 Y SRDELPD. B2 - L S— e
SADS RATIO BE [136-138) ow0lL ¥ o5 19082 Is-au‘ o Lare Power Down Barik 2, lana A
SesDes PLL 1 Clock $.000 GH ¥ SRoS.LPD B2 -1 Foradditons| mformetion see descrption of the SROS_LPD_82 fiekd in device docamentation,
SRDS DIV 81 [139-143) “ SRDS_RSYD [166-1  This tem modifies SRDS_LPD_B2|29] bt fiedd in the RCWSRS register.
SRDS_RATIO_B2 [184-145] 0601l - SRDS_RSVDO iy Dercription fer the currené voive (D1 - Laewe powered down) - Lane poweres) down,
SerDes PLL 2 Cleck 3000 GH SRDS_RSVDL [ Vaesion spectic Neen: Setting wppodad for P00 Wi 052040 w1 1 P40 v2 0 P21 1 0 PI041 vl 1 P01 \2 0
SRDS_DIV_B2 [147) a0 - D SRDS.M i P3041 V1 003083 Vi1 P3041 2 O P3000 FI0OBSS PA040_vi 0 Ped20 vl 0 P4040 v3 0 Padkd vt 0 Pa020 V2 0
SROS 1PD B1 ns2.161] o PAE)_v3 0 P5010_v2_D PSOL0_v2 0 PS0_vE_D P5020 2 0 SCEM0 oniy
" LA SRDS_RSVDI [ ERROR: Thes property has ie be et 1o the same valye For lanes: A, I C 0, when protecol OsllA is seiected {see the
Y SRDS_LPD_B2 [162-165] Misc. PLL-Reloted Conligata 5205 PRTCL praparty)
Y SADS LPD B2 - Lane A (163) UL - Lar Boot Configuration
Y SRDS_LPD B2 - Lane 8 [163 0t - Lo Clocking Configraration
Y SRDS LPD B2 - Lane © [164] 0M0 -« Law Memory and High-Speed V'O Configuration
¥ SRDS 19D B2~ ane 1 1165] i) - Lo General Purpose Information
x 4 PinMultiplexing Configuration
1t o, 0 warmings. 0 other Sy 2 T Pyt
{w
# @ Erors (1 item)

O ERROR: Erroc i the component setting. More detads provided by Component Inspector for tha compenent

External Use | 27



Pre-Boot Loader Standard Component Interface

+ Pre-Boot Loader (PBL) tool Possibility to import RCW settings

establishes all Reset Control Word

Settlngs % *Component Insy - .cor - PBL &3 % Components Library

Properties . Import
. . Mame Value Details
- PLL Configurations Component name PBL
Device PBL PBL
4 Reset Configuration Word (RCW)

. SerDes Configuration PLL Conthonration e T AR e

SerDes PLL and Protocol Configuration
Misc. PLL-Related Configuration
. . . . Boot Configuration
- Pin Muxing Configuration Clocking Configuration
» Memory and High-Speed IfO Configuration
General Purpose Information

. 4 Fin Multiplexing Configuration
° Output fOl‘mat Se|eCtI0n Group A Pin Configuration
4 PEI Data

PEI Data input (string list)
4 PEL Data

- Possibility to add PBI data Offset 0 Hl

Output Fermat HXD Object Dump

L £
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DDR Configuration
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Get DRAM Information — P2020RDB-PCA

From
P2020RDB-PCA heckof

RDB bhox
CPU:P2020NSE2ME LA

Acron

DDR3 SDRAM From
MT41J512M4 - 64 Meg x 4 x 8 Banks d;:g]l\élet

MT41J256M8 - 32 Meg x 8 x 8 Banks
MT41J128M16 - 16 Meg x 16 x 8 Banks

Z “freescale ... =



How about the Rest of the Timing Parameters?

Table 1: Key Timing Parameters

Speed Grade

Data Rate (MTis)

Target 'RCD-'RP-CL

RCD (ns)

'RP (ns)

CL (ns)

0931234

2133

14-14-14

13.09

13.09

13.09

107123

1866

131313

1391

1391

1391

42512

1600

11111

1375

-15E"

=

-187E

1066

999

135

-1

13.1

1375
135
13.1

1375
135
13.1

Features

* Vop =Vopg = 1.5V 40,

75V

¢ 15V center-terminated push/pull 1/O

¢ Diflerential bidirectio

nal data strobe

* 8n-bit prefetch architecture

« Differential clock inpt
o # internal banks

* Nominal and dynamic on-dic termination (ODT)

18 (CK, CK#)

for dat, strobe, and mask signals

* Programmable CAS R

EAD latency (CL)

¢ Posted CAS additive latency (AL)

e Programmable CAS WRITE latency (CWL) based on

CK

¢ Fixed burst length (BL) of 8 and burst chop (BC) of 4

{via the mode register

sct IMRS|)

* Selectable BC4 or BLS on-the-fly (OTF)

o Self refresh mode
e Teof0°C 1o 95°C

- BAms, 8192 cycle re
F2ms, 8192 eyele re

fresh at 0°C Lo 85°C
fresh at 85°C 1o 95%¢

¢ Seif refresh temperature (SRT)

o Write leveling
o Multipurpose register
« Output driver callbrat

L

Z “freescale’

on

Options! Marking
* Configuration
- 512Megx 4 S512M4
- 256 Meg x8 256M8
- 128 Megx 16 [2BM 16
* FBGA package (Pb-free) - x4, x8
- 78-ball (Bmm x 105mm) Rev. LM, LK DA
- 78-ball (9mm x 11.5mm) Rev. D HX
* FBGA package (Pb-frec) - X16
96-ball (9rmm x 14mm) Rev. D HA
- 96-ball (Bmm x 14mm) Rev. K I
* Timing - cycle time
- 938ps & CL = 14 (DDR3-2133) 093
- LO71ns e CL = 13 (DDR3-1866) 107
- 1.25ns @ CL = 1] (DDR3-1600) -125
- Lons @ CL=9(DDR3-1333) -15E
- LH7ns &0 CL = 7 (DDR3- 1066) 1871
¢ Operating temperature
- Commercial (0°C £ T¢ 5 +95°C) None
Industrial («407C < Te < 495°C) I
* Revision AMHIEKS
‘M
Note: 1. Not all options listed can be combined to

define an offered prodoct. Use the pant
catalog search on http/Awww.micron.com

for available offerings

External Use | 31

- Tool automatically
computes tRCD,
tRP, and CL!

- User can change

these values if
required.



DDR Wizard Simplifies Configuration

= New QorlQ Configuration Project

DDR Configuration
Configured device P2020

Configure: |1st DDR Controller

Configuration mode
@ Auto configuration

) Import from memory file
@ Discrete DRAM

DDR Controller
Type

Data Rate
Ranks

Data Bus width
CAS# Latency (tCL) |6 clocks ~
135ns v

g

tRP/ARCD
["]ECC Enabled

Select 1st DDR Coﬁtroller

~) DRAM Module

DRAM Settings

v

DRAM Configuration per Rank |1Gb: 128Mb x8

DRAM Speed Rating

Cancel

[ Enisn ||

]

L
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- From memory data sheet:
- Maximum speed rating
- Capacity



QCS Project Explorer

T Project Panel i3 = O (%% Component Inspector 52

= <}=Tﬁ>| B - Properties . Import | Export | Validation
a =% p2020rdb-pcal

& D ) Mame Value Details
s ccumentation
Device DOR_Controller_1 DOR_Controller 1
. = Generated_Code M ty DDR 3
emery type
Sources

~ DDR Bus Clock 400 MHz DDR Data Rate: 800 MT/s

4 % ProcessorExpert.pe T
. . ype of DIMM Unbuffered DIMMs
4 (& Configurations Bus mode 64-bit bus

# P2020_Cnf
[= Operating System
4 = Processors
. & SoC:P2020

4 SDRAM Control Configuration
- Control Configuration 1
» Control Configuration 2

- SDRAM Timing Configurations

l Auto-adjust chip select addressin yes
= 4 Chip Select 0 Enabled
4 Memory Bounds
Start Address ] -
Size 1GE
4 Configuration
Auto Precharge Always  ne

Internal Banks Mumber 8 internal banks

Mumber of row bits 14 row bits

Mumber of column bits 10 column bits

Q0T for writes configurati Assert Q0T enly during writes to C...
QDT for reads configuratic Mever assert ODT for reads

Partial array self refresh  Full Array

> Chip Select 1 Disabled
» Chip Select 2 Disabled
» Chip Select 3 Disabled

L £
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Review DDR Registers Values

i = Ty o
‘= Project Panel &3 B | |4y Compenent Inspector 2

= {;:E}' T Properties Impurﬂ E:{purq Walidatic

4 2% p2020rdb-pcal

. Mame
» = Documentation Do
» = Generated_Code EvICE
Memony type

[ Sources
4 % ProcessorExpert.pe
4 [= Configurations
¥ P2020_Cnf
(= Operating System
4 [ Processors
. 4§ SoC:P2020
4 [= Embedded Components
i DDR_mcl[=="

DDR Bus Clock

Type of DIMM

Bus mode

S5DRAM Control Configuration
Control Configuration 1
Control Configuration 2

SDRAM Timing Configurations

Auto-adjust chip select addressin

Inspector
Inspector - Pinned

v Component Enabled

Remove Component from Project

Help on Component

Save Component Settings As Template

ti
=T=E—-t . o I

Partial array =elf refresh

L
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Review DDR Registers Values (continued)

DDR_Controller 1 |
Feg. name Init. value After reset
| 4 Peripheral registers
» DDR1_CS0_BMDS 0000003F 00000000
» DDR1_CS1_BNDS 00000000 00000000
» DDR1_CSZ_BMDS 00000000 00000000
- DDR1_CS3_BMDS 00000000 00000000
i DDR1_CS0_COMFIG 80014202 00000000
- DDR1_CS1_COMFIG 00000000 00000000
- DDR1_CS2_COMFIG 00000000 00000000
- DDR1_CS3_COMFIG 00000000 00000000
r DDR1_CS0_COMFIG_2 00000000 00000000
 DDR1_CS51_COMFIG_2 00000000 00000000
» DDR1_C52_COMFIG 2 00000000 00000000
» DDR1_C53_COMFIG_2 00000000 00000000
 DDR1_TIMIMNG_CFG_3 00030000 00000000
 DDR1_TIMIMNG_CFG_0 00330104 00110105
 DDR1_TIMIMNG_CFG_1 BEGBAEG 00000000
 DDR1_TIMIMG_CFG_2 OFASDOCC 00000000
i DDR1_SDRAM_CFG 47000008 02000000
- DDR1_SDRAM_CFG_2 24401050 00000000
 DDR1_SDRAM_MODE 00061421 00000000

L
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Generate DDR Configuration

P —

B
T5 Project Panel ET-E\

== p2020rdb-pcal
= Documentation
=~ Generated Code

— T d
O ‘% Compenent Inspector EE__“\

{-EL:* |i| " Pmperl:in;\_l_mpﬂrq E{purq‘u'
I

Generate Processor Expert Code
EVICE
hAerminre tune

f'ﬁ__ﬁ . H I ii

o

= B8

=S| e~

4 (=% p2020rdb-pcal
[+ [ Docurmentation
= Generated_Code
|8 ddrCtrl_1 tcl

L
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l¢] InitDdrRegisters_1.c

€ p2020ds_ddr.c




Generated Files — CW, uboot, ddrinit.c

e DDR Controller 1 Registers fdefine DDR_1_INIT EXT ADDR ADDR 0xFF70214C
fdefine DDR_1 SDRAM RCW 1 ADDR 0xFF702180
% DDR SDRAM CFG gdefine DDR 1 SDRAM RCW 2 ADDR OxFF702184
mem [DRFE705110] = Oxd47000008 gdefine DDR_1 DATA INIT ADDR 0xFF702128
#define DDR 1 SDRAM MD CNTL ADDR 0xFF702120
A — gdefine DDR_1 DDRCDR_1 ADDR 0xFFT02B28
- gdefine DDR_1 DDRCDR 2 ADDR 0xFF702B2C
mem [0xFF702000] = Ox3F - = - -
_ gdefine SDRAM CFG MEM EN MASK 0x80000000
¥ oS0 conEie gdefine SDRAM CFG2Z D INIT MASK 0x00000010
mem [OxFF702080] = OrAO014202 -
/% DDR Controller configured registers' walues */f
# £50_CONFIG 2 fdefine DDR_1_CSO_BNDS_VAL Ox3F
mem [OxFF7020C01 = Ox00 gdefine DDR 1 CS1 BNDS VAL 000
gdefine DDR 1 CS2 BNDS VAL Dx00
# TIMING CFG 3 #define DDR 1 CS3_BNDS VAL 0x00
mem [0xFF702100] = 0x00030000 gdefine DDR 1 CSO CONFIG VAL Dx80014202
gdefine DDR 1 CS1 CONFIG VAL Dx00
# TIMING CFG 0 — =
Ox00330104 #define PEX CONFIG DDR1_INIT EXT ADDR  0x00000000
#define PEX CONFIG DDR1 TIMING 4 0x00220001
gdefine PEX CONFIG DDR1 TIMING 5 0x02401400
OxEEEBEELE #define PEX CONFIG_DDR1_Z{ CNTL 0x289080600
#define PEX CONFIG DDR1 WRLVL CNTL 0x8655F614
# TIMING CFG 2 #define PEX CONFIG DDR1 RCW 1 0x00000000
mem [OXFF.-'OEJ.OF] = OxOFASDOCE #define PEX CONFIG DDR1 RCW 2 0x00000000
# DDR SDRAM CFG 2
. _ N * DDR Controller 1 configuration global structures
mem [OXFFFO‘?J'J"!] = Ox24401050 f=sl ddr cfg regs_t ddr cfg regs 0 = {
.c=[0].bnds = PEX CONFIG DDR1_CSO_ENDS,
# DDR SDRAM MODE .cs[1].bnds = PEX CONFIG DDR1 C51 BNDS,
mem [0xFF702118] = 0X00061421 .c=[2].bnds = PEX CONFIG DDR1_CS2_ ENDS,
.c=[3].bnds = PEX CONFIG DDR1_CS3 ENDS,
.cs[0].config = PEX _CONFIG DDR1 CS50_CONFIG,
.cs[1].config = PEX CONFIG DDR1 CS51_CONFIG,
- .cs[2].config = PEX_CONFIG_DDR1_C52_CONFIG,
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Device Tree Editor

Supports Hardware Device Trees (*.dts)
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Hardware Device Tree Workflow

’ Create Project

Device Tree Configueation
Chox Cewcr Tros Confras v

Gelnct actione
() Yrpees. rorh st from e s xG drace vee e
[ Lve detmst, Soview trem cord g st
gty corduprsben

Line & Sef ik cheace brms M for the chwen S

Dntud dovion brew e pAOOOS-(acbas s
Joxce CRAA C-1HHUE

" Select Component

& 7O QY vcmgoment yogeade

= & Mo ket -
= > Codgedwn
FO0_rt 0 5o
L Dpeivg frden

LR A—-Am|
R N ATR00
D N, AT
A N SO0
2 DA KW ASOOA

.s.:-' P u_,n

. arporert: O] of row HWOmwcrTie e
T

e
+ baarrpor scl 00000
3 ArOatARGIGINNR)
3 s soPAellONE
ool eSO

“freescale’

S
~

’ Configure Component

B Cdie e
Ransne nzds

5 Refresh

Lot S0 00
granrp oty s34 200000
enc: s ifaconcn
rq»:ﬁ( R T T A |

o anirnn

BEE®

" Validate Component

Nt Al -
. skt
.o = Gevay ol mlormation

3 DU M Pt 008 W L
4 g il P P ADD000 )

Wt Gaeiuomo) b taad pn o s o
= bova oot 40000 Femt oy
4~ st Urme WB-202
4 o)
o )
e = Propertes

b L |
ok 1 4000

oot A0 Oeaortims K mation Mot I o

- b rporteg | e v n

+ - brwngonish |0 v
e .

4 e oonWEIee .
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Dwecpoor -
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o R
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’ Generate Code

P

Pkl s Ak G

DI PRSI TR L
evite Tvee = fceuts

Gy

e N I T e

Compile DTS

! otn/bash
dre -f -b ¢ -p OX80GC -2 8 -I C¢ts -0 dth $A.dts

. hatieng
 Tede

» e
e

T trve ek the -
AT (- wh e e R

e e T T T

[T

O oo ¥ S DA tets wrens s | | fross )
o= e L s e ot

ot o £ |

Bgagtery SIWGRE s Iundboa s P s Vrwe i vl mw o BOOERTE
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Explorer Tree View

- Operations on nodes

- Go baCk / forward %Componentlnspector X0 v =8
= < : =+ 1= la Device Tree Propertie; 5 Interrupts‘
- Expand/collapse - :
| Device Tree Hodes: DT1. SOC
. . = 4— device-tree Al
- Ascending/descending e —
S Ort [#-4— cpus ~ General information v Documentation
- desr: desr@f00000000 This section describes general information about the selected node This node is used to repres
- bman-portals@ff4000000 present if the pre or s «
_ I nse rt n Od e ; ~ gman-portals@Ff4200000 Mame: soc: soc@Efe000000 Press F1 for more details.
(=4 = Parent:  device-tree
=7 Insert node F3 J
- Delete node S zz::nr:t" 3 Delete node Delete et RAlasinal
a_ ddrismd Rename node F2 ]
- Rename node e dd2imeon ooy ek [ operties
4 cpe: 13-¢ @32 Refrech F5 This section describes information about the selected node's properties
. 4 corenet! ©
- Other operations +~ o [ Expend * X
) a_) mpli;: pig =) Collapse MName Value
— “— msi0: me - #address-cells 1
Import device tree g pes v s e ;
H =AmSIZEmSCEtlS device type soc
- I nCI Ude deVlce tree : 4~ guts: global-utilities@e0000 compatzble simple-bus
. . S:;:;gﬁ'fj;::f_‘i;f:;gg:lUDU ranges 0 £ £e000000 1000000
- Val Idate deVICe tree “— rcpm: global-utilities@ez2000 red 5500000001000
R . 4~ sfp: sfp@e8000
- Search in device tree “ serdes: serdes@zal00
[#-4— dma0: dma@100300
[#4— dmal: dma@101300 v
| Device tree | Include tree < | >

L £
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Search Capability

D componmnt Inspectr < T EUCH) (2 DTiHWOwveTres.ds | ) OTiHWDeskeTose s 2 "1 1
T PP r e 1l £l InCErrupt-parent. = <impicey;
IR T I 1 = A | Device Tree Properties  Interrupts "2
Device Troe Nodes: DT1 alinses all = alieges (
= * dewcetree i3 coar = L=00}
*- shaoes — L5 desr = gdcac;
54— qus « General information - ¥ s ethernetl = genet;
4 quuD: PomerPC,eS00mCT0 This section descrbes general Infarmation aboct the selected node A 3 attharnatl = dsmct;
= * - qul! Fomer PCo500mcipL - =a ethernetl = feps=ti:
< 12_1: Lo Nems:  sliaszes » 29 ethernetd = senetd:
A * Ul Poner PCeS00mcl? Farent:  device-tiee D ethernetd = Lenecd;
& * - pud: Fomer PCeS00nCO Lires 23-101 31 ethernets = f=ns=tcS;
- qpud: Porer PCaS00mc@ 2 ethernatt = fepnett:
H o puS: PonerPCESI0MES 3 eLhernat? = LenetT:
4 - puB! PomerPC,eS00NCS ~ Properties 14 ethernetd = fepescd;
W=~ cpu?; PowerPCaS00mcE T This sackon descrbes mfcrmation about the selected nods's proparties % ethernetd « fenetss
F 4o desr: CesrRA00000000 v 36 sarinlo = charinlo:
@ 4. bman-portalsf000000 + X 5. 37 seriall = cssrisll:
4 *- oman-partalsgfi4200000 | Nagre Ve ~ ] Becialz - cseciali:
F 4 s soc@fe000000 |* grng geriys - I8 serinls = caerinli:
+ 4 ol fe 000 €0 pci0 = Lpcio;
S 2 ‘ deat desr 41 poil = (pcily
+ locabusayéfal 24000 ethiernetd YA B
T4 pold: poe@if 200000 1 peil & fpeil:
- pelh: powITean| 000 srhames) anatL 43 uab0 = §usbo;
& - pel2: poedife2ncn0d athernerd et ; 7 =
o= mmetiory ethernetd enetd >qarch !
# o feldosa ethernetsd enecd . = S 3 ) I —
| ethetnats enets | B Remote Search | 1" e Search | 7 TeskSearch | 557 ClCH+ Search | ¥ Dewce Tree Search & &
ethernetd enetd
| Dirice tree | Inciuds tres 's et ki _
e - % = v

[5: protiens | S Console 4 £

|'senal’ - 20 matches n working set ‘orf (*.dks, *.dea)

< 07 serlall - Eseriall;
32 serial2 = Dol
T el - tarials;
757 serial: serlabd! L c500 {
#5 device_type = "sarial;
gl ekl 10600 {
< W dovice_type = "sedal”;

"

o

OUb

L
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7 1L OT1MWDevicoTras, dis (20 mabchas)

| Text to be sewched based cn zame rtera
Cpbonm
] case seretive
[T whale woed
[T neguar expression

Selack zero, cne or mare cpbices

Scope
) workspace mciind o

(5) Woring zat; [P,',',

=

define
working set
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Device Tree Bindings

- Each node has a “binding” representing its schema. It describes what
properties are optional or required and what each means.

% *Component Inspector S

v =2

B8 Help 52 el 4 &

?evice Tree Nodes: DT1

4~ corenet-cf@18000
s 4 jommu@20000
-4 ymu: rmu@d3000
4~ mpic: pic@40000
4~ timer@41100
4— msi0: msi@41600
4~ msil: msi@41800
4~ msi2: msi@41a00
4~ timer@42100
4 guts: global-utilities@e0000
4 pins: global-utilities@e0e00
4~ clockgen: global-utilities@e1000
rcpm: global-utilities@ez2000
4~ sfp: sfp@eB8000
4~ serdes: serdes@eal00
[# 4~ dma0: dma@100300
- dmal: dma@101300
4~ sdhc: sdhc@114000
4~ j2c@118000
4~ i2c@119000
4~ j2c@119100
4~ serial0; serial@11c500
4~ seriall: serial@11c600
4~ serial2: serial@11ds00
4~ serial3: serial@11d600
4~ gpio0: gpio@130000
- crypto! crypto@300000
Sec_mon: sec_mon@314000
4~ pme: pme@316000
4~ gman: gman@318000

|

|

#
.
|

|

Device tree Include tree

L
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Device Tree Properties ? _VInterrupts‘

dma0

w General information ~ Documentation

This section describes general information about the selected node Direct Memory Access ¢

Press F1 for more detai

Name: dmal: dma@l00300
Parent:  soc: soc@ffe000000
Lines: 1547-1582

v Properties

This section describes information about the selected node's properties

4 X
Mame Value
#address-cells 1
gzize-cells S5l |
. fsl,eloplus-dna
g 00 4
8 ranges 0 100100 200
celll
Property: cell-index
Type: U32
Description:
The cell-index property is the hardware index of the
portal.
. 2%

42

External Use

L2 Contents ﬁa’ Search . Related Topics Em Bookmarks
A~ 3 Index

Properties

#address-cells

Reguired: yes

Value type: CELLLIST

Constraints: not defined

Description: This property may be used in any
device node that has children in the device tree
hierarchy and describes how child device nodes
should be addressed. It defines the number of
<u32> cells used to encode the address fieldin a
child node's "reg" property. If missing, a client
program should assume a default value of 2.

#Hsize-cells

Reguired: yes

Value type: CELLLIST

Constraints: not defined

Description: This property may be used in any
device node that has children in the device tree
hierarchy and describes how child device nodes
should be addressed. It defines the number of
<u32> cells used to encode the size field in a child
v || node's "reg" property. If missing, a client program
|| should assume a default vahie of 1.




Device Trees Inclusion

- The Include tree allows easy navigation among device tree fragments (dts, dtsi)
- Hovering support for properties and nodes: a tool-tip appears displaying their initial

locations

- Hyperlink detection for /include/ declarations and device tree references (Ctrl + left

) *Corgorent Fagector
OIS Owrn Tran tha ( esseged )
PO usdoay 2

PE0CDds ks 2
PO e | |

5500 _powesr 15y,
R0 past st | 29

gy broen ) -portals e

Qurgrgran i-portals sy

ong ek, el

qngduyt-0ds
quigrduat 1 &e
ragenl. i
gorrushi-nohr 0. A
rguibl &0 8
rrsatal-0, e
QUAgsa-l s
grdect 20 A
LT,
Qg mand &g
woggren ks
oorgrbeoant, s
g len O.ts
e fmen-O-15-0.2u

e frrns
| Device tree | Inchude tree

L £

DT wDemieTioe, s PEE0SS s
-~
a i bemn-partald 10000 ¢
© Banan-portab® 1 000K node is defined i
S Ry, w53
o howo b ocldi Ry, e 4
SR e . Ine 57
b | DY2HWhnxs Tree by PR 0, Rty
WIS
oy ibl
ey x
interrups
bomn-portal#300
cell-inde
Carpat 1% 1 1
eg Ox
interruyts * <121 I O Do
benn alfla0
1 a4 4 121/ pS020=4-¢ d
coxpacible = *Zal, bwan-portel” LSk
(= «10005
in . ‘compatible’ property s defined ini wodel = 51, F50I0DE"
anetmeni-portsc Ry e 94 compatible = "2=l, PE0
e buffer-woold0 | /include/ peairene-nhlls > Xan

#aize-cells = ?
intecrupt-parens = o8

declaration

alinzg

srhetrnetl = Laneti:
node

reference sthernetd = (enetd;

ethernerS = ganets:

phy rogei: O « sphy romli O
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Interrupts Tree

- The Interrupts tree represents the hierarchy and routing of interrupts in the
platform hardware

- The left side displays the actual representation of the Interrupt Tree starting from
the root interrupt controller

- The right side displays the interrupts sources for the selected device tree node

Device Tree Fropefties  Interrupts

Interupt tree (5] Properties
gnanrportabdaf4204000 x| inemgts
gmanpo !‘7'ﬁ*:3:f03 Interngr number | Tntarrupt level(cense “
QAT 4200000 ra Low b Hgh
gnaneporta 14210000 s | Lowy bo Hgh
narrpoctabdadf 4214000 5 Low to Hgh

narrportabic ff42 18000 2% Lows ta High >
g Ak A2 10000 = Low to Hi Properties

N POt Akl 4220000 Gl Love Interrupts

NNt abIC: 4224000

SO0 e o He000000 Interrupt number  Interrupt level/sense
16 Active High

Beory- Controfier @0 fo 008000
meenge y - Contr ol e 00900C
3-cachn-cortrober@0:3Te01 DOX
cornnet A0 0015000

------- S0 1020000
e e 41600
e fFe4 1600 Domain map
ol O fT 04 L a0 -
messoge-ur RBCST el I000 Dev. 0
ssage-or k@0 eldi100 .
'_”‘" ”: URoA _,Fe_l,j .1__“ v Parent interupts
< ’
Child interrupts Int. 1 Int. 2 Int. 3 Int. 40
rapidio@0xFfe0c0000 INTA Disabled ~ Disabled ~ Disabled ~ AEENEEWI ~
localbus@0xffe124000 INTB |BEEVELEW T v Disabled ¥ Disabled v Disabled .
pcie@0xffe200000 INTC Disabled v [BEVELOWETS v Disabled v Disabled B
peie@0xffe201000 INTD Disabled . Disabled v [Betie tewI ~ .. —
% IS3DIE
pqe@OfoeZDZOOO Low to High
pcie@0xff8000000 Active Low
pie@0xfF8010000 Active High
peie@0xff5020000 L High to Low

L £
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Memory Map view

5% Memory Map 23

- Any hw device tree can be seen as a O FFOF 0000 ccapsaire 200
representation of different Local S ocsbusae124000
Access Windows (LAW) e

- Each LAW maps to a specified target — grrem
interface, such as DDR Controller,

0xF F803 0000 pci3: pcie@ffe203000
Localbus, PCI Express, etc pe: pteznzony
’ ! ' 0xF Fa01 0000 pcil: pcie@ffe201000

- Each device tree node having reg o rancs i
and I’angeS prODGI’tIeS deﬁnes a 0xF F440 0000
memory range inside/outside prmm
Configuration Control and Status ki

OxF EFFF FFFF

R e g I Ste r (C C S R) S p ace are a_ O%E ESOmon00 localbus@ffe124000

OxF E7FF FFFF

® The Memory Map VleW pOpS-Up 0xF 0100 8000

0xF 0100 7FFF

automatically when a device tree s, desr@FO0000000

OXE FFFF FFFF

component is selected inside

0xC 7FFF FFFF

C om p onent I ns p ector V| ew G pei3: prie@Ffe203000

0xC SFFF FFFF

gman-portals@ff4200000

brnan-portals@ff4000000

pci2: pcie@ffe202000
0xC 4000 0000
0xC 3FFF FFFF
pcil: pcie@ffe201000
0xC 2000 0000
0xC 1FFF FFFF

pcil: pcie@ffe200000

> £
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Device Tree Views Synchronization

Device tree views

[ ]
- GUI <=> text editor symmetry
- Memory map view => GUI editor symmetry
- Modifications are reflected in all editors
8 *Component Inspector. &2 ¥ = O[Sy Memory Map 52 ®Q =0
g MY & # = 13| Device Tree Properties . Interrupts ENTIRE ADDRESS SPACE
| Device Tree Nodes: DT1 ‘ Ibc o OxF FFDF 0000
4~ i2c@118000 » 0xF FFDE FFFF
4~ i2c@119000 OxF FFOO 0000
4- i2c@119100 » General information 0xF FEFF FFFF
4 serial0: serial@11c500 0xF FEOO 0000
4-- seriall: serial@11c600 :Bropertios X EDRG FEEE
4 serial2: serial@11dS00 0xF F803 0000
4 serial3: serial@11d600 This section describes information about the selected node's 0xF FS02 0000 202000
4~ gpio0: gpio@130000 & R 0xF F801 0000 i 1000
# 4 crypto: crypto@300000 0xF F300 0000 ie@Ff
4 sec_mon: sec_mon@314000 Marne Value OxF F7FF FFFF
4~ pme: pme@316000 reg £ fel24000 0 . 0xF F440 0000
4~ gman: gman@313000 ranges 0 0 £ e3000001
4 bman: bman@31a000 compatible £31,p4080-21bi OxF F420 0000
[#4— rio: rapidio@ffe0c0000 interrupts 25200 0xF F400 0000
i#4— |bc: localbus@ffe1240 #address-cells 2 0xF F3FF FFFF
+4— peil: pcie@ffe200000 #size-cells 1 0xF FOOO 0000
+ 4~ peil: pcie@ffe201000 0xF EFFF FFFE
[#4— pci2: pie@ffe202000 W)
4 fsl,dpaa XF E7FF FFFF
OxF 0100 8000
| Device tree | Include tree 0xF 0100 7FFF
s - 0xF 0000 0000
“" DT1HWDeviceTree.dts 23 0xE FFFF FFFF
iz 0xC 6000 0000
0xC SFFF FFFF
lbe: localbus@ffel24000 { 0xC 4000 0000
reg = < Oxfel124000 0 Ox1000>; 0xC 3FFF FFFF ) )
ranges = <0 0 Oxf Oxe3000000 OxS000000 3 0 Oxf Ox££df0000 OxS000; HYc 5000 onoo peil: peie@
compatible = "fsl,p4080-elbc”, "fsl,elbc”, "simple-bus": 0xC 1FFF FFFF
interrupts = <25 2 0 0>: e oong peid: peie@
p #address-cells = <2>: . 2|

L
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QorlQ Optimization Suite
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QorlQ Optimization Suite

{ Processof Exﬁen QoriO Optin'iizatidn' Su‘té

Scenarnios Tool
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What is the PEx Optimization Suite?

- A new generation of products aimed at allowing customers to solve
systems and application performance problems in the QorlQ and
Layerscape family of devices

- Users can analyze their applications unencumbered by the complexity of
the debug IP

- Provides a simple, clear and concise way of configuring the QorlQ debug
IP to solve performance problems.

- Continues the usage of the proven Scenarios Concept providing
customers with ‘recipes’ to analyze common and complex performance
problems

- Transfer Freescale’s knowledge to customers — Scenarios

- Supports bare metal and Linux applications. Special focus on Linux User
space applications

L
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DDR Validation Tool

... Extends QorlQ Configuration Suite
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DDR Validation is a Licensed Product Leveraging QCS

% Component Inspector &3

Properties Import | Expo -

Mame Value

Dewvice DDR_Controller 1
Memory type ODE =
DDR Bus Clock 400 MHz
Type of DIMM Unbuffered DIMMs
Bus mode 0d-bit bus

Pricing $995

License file:

<QCS Install directory>/eclipse/Optimization/license.dat

L £
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DDR Validation Panel

|Basic Advanced Expert [y ¥ = B

Properties (]mporl (Euporl Validation

Choose DDR tests to be executed

Test Result Test results
(= Validation stages CLK_AD) il
“‘;992 CLKADIAWRLY Dcycles 1/8cycles 1/4cycles 3/Bcycles 1/2cycles 5B cycles 3/dcycles 7/Bcycles 1cycles
Centering the clock =
== Read ODT and driver 0 clock delay
= Write ODT and driver 1/8 clock delay
1/4 clock delay
3/8 clock delay
1/2 clock delay
TeSt 5/8 clock delay
stages / 3/4 clock delay
. 7/8 clock delay
scenarios 1 clock delay
9/8 clock delay L
WRLVL_START | 544 clock delay 1
Select Test Options: 11/8 clock delay
Test Run times 3/2 clock delay
Pattern Write 0 13/8 clock delay
Read Write Co 0 7/4 clock delay H
Walking Ones 0 15/8 clock delay Scenarlo
Walking Zeros 0 2 clock delay detal IS
17/8 clock delay
9/4 clock delay
19/8 clock delay
Tests to be 512 clock delay
executed per L
each scenario
] 3

Start Validation |

Connection settings HW
Remote system IP: 127001 Connection

Available connections: setu p

L
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Configure DDR Tests To Be Run

Properties | Import (Eupart ‘

Checl the Choose DDR tests to be executed

scenarios to
be tested Test Result

(TBD) " Validation stages

\
& Stagel
(= Centering the clock
(= Read ODT and driver

(= Write ODT and driver
#* Basic Testing

Double click
il DDR Test
on test to see =

its content

Select Test Options:

Test

Run times

I

Choose
which test to
be executed

and how

] many times

[ Start Validation

V
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Observe DDR Validation Test Results

A “Component Inspector 73

Properties fllmporl: [Export fValidation N

Choose DDR tests to be executed

Test Result Test results
¢ Validation stages CLK_ADJ
] g g
¢ Stagel
T AT e X CLK_ADJ\_WRLV Ocycles 1/8cycles 1/4cycles 3/8cycles 1/2cycles 5/8 cycles 3/4 cycles 7/8 cycles 1 cycles
(= Read ODT and driver 0 clock delay 073 0/3 073 073 073 073 073 --
(= Write ODT and driver 1/8 clock delay ~ 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3
¢ Smoke Tests 1/4 clock delay 0/3 0/3 0/3 03 0/3 03 0/3
38 clockdelay 03 073 A o3 073 073 073
1/2 clock delay ~ 0/3 0/3 3 0/3 0/3 0/3
5/8 clockdelay ~ 0/3 0/3 37 ! 0/3
3/4 clock delay  0/3 0/3 / 0/3
7/8 clock delay ~ 0/3 0/3 073
1 clock delay 0/3 0/3 0/3 h 0/3
9/8 clock delay ~ 0/3 0/3 0/3 0/3 0/3
: WRLVL_START | 574 clock delay 073 03 0/3 03 0/3 0/3
Select Test Options:

- 11/8 clock delay ~ 0/3 0/3 0/3 0/3 0/3 0/3 0/3
et _ Binbimes 32clockdelay 03 03 03 073 03 03 :
Pattern Write 1 13/8 clock delay ~ 0/3 0/3 0/3 0/3 0/3 0/3 Test results
Read Write Compare 3 7/4 clock delay per DDR
B Walking Ones 1 15/8 clock delay Conﬂguratlon
Walking Zeros 1 2 clock delay

17/8 clock delay
9/4 clock delay
19/8 clock delay
5/2 clock delay

[ Cancel ]
Connection settings
Remote system IP: I 127001 ” [ Disconnect |

Available connections: [System: P5020; ETAP id:10.82.138.191 'f

L
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Optimal DDR Configuration (Read ODT)

Optimal DDR
® “Componencinspector 21 songuraton Basc Jaduanced_Expe
is bolded —
Properties | Import (Expart Validation ™

Choose DDR tests to be executed
Test Result Test results
[H ¢* Validation stages DRAM dgffer strength
[H] #* Stagel : :
(= Centering the clock Controller\_DRAM N0 chr/- half drive strength 34 ohm - full driver strength
(= Read ODT and driver <7 43 ohm
(2= Write ODT and driver 30 chm
# Basic Testing 55 ohm
(= DDR Test controller 00T | g0 ohm
Tests to be 75 ohm
executed can 120 chm
150 chm

be changed
between

executions Run times

Pattern Write

Read Write Compare

\ [] Walking Ones

Walking Zeros Proceed to

next
validation
step

Mext step

L
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P2020RDB-PCA DDRYV Optimized Test Results

Test results

DDR_Controller 1 -

CLK_ADJ

*

0 clock delay

1/8 clock delay
1/4 clock delay
3/8 clock delay
1/2 clock delay

3/4 clock delay
1/8 clock delay
1 clock delay
9/8 clock delay
WRLVL_START | 54 clock delay
11/8 clock delay
3/2 clock delay
13/8 clock delay

CLK_ADI_ A WRLV 0 cycles

0/1
01
0/1
01
0/1
071
071
01
0/1
01
071

;connect

connect_|
o

1/8 cycles  1/4 cycles 3/8 cycles 1/2 cycles 5/8 cycles 3/4 cycles  7/8 cycles 1 cycl

0/1 0/1 0/1 0/1
0/1

Optimal
settings

m

Reg. name

DDRL_SDRAM_CFG
DDRL_SDRAM_CFG_2
DDRL_SDRAM_MODE
DDRL_SDRAM_MODE_2
DDRL_SDRAM_MD_CNTL
DDRL_SDRAM_INTERVAL
DDRL_DATA_INIT
DDRL_SDRAM_CLK_CNTL
DDRL_INIT_ADDR
DDRL_INIT_EXT_ADDRESS
DDRL_TIMING_CFG_4
DDRL_TIMING_CFG_S
DDRL_ZQ CNTL
DDRL_WRLVL_CNTL
DDRL_SR_CNTR
DDRL_SDRAM_RCW 1
DDRL_SDRAM_RCW 2
DDRL_WRLVL_CNTL_2
DDRL_WRLVL_CNTL 3
DDRL_SDRAM_MODE_3
DDRL_SDRAM_MODE_4
DDR1_SDRAM_MODE_S
DDRL_SDRAM_MODE_6
DDRL_SDRAM_MODE_7
DDRL_SDRAM_MODE_S
DDRL_DDRDSR_1
DDRL_DDRDSR_2

Init. value

47000008
24401050
00061421
00000000
00000000
0C30030C
00000000
02000000
00000000
00000000
00220001
02401400
89080600
8655F605
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000

L
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P2020RDB-PCA: Compare optimal DDR configuration with

uboot chosen values
Read DDR configuration from uboot

=> md ffe02000 DDA Controfier 1 =
Reg same Int valie
ffe02000: 0000003f 00000000 00000000 00000000  ...7....... DORLSORAM,CFG =
ffe02080: 80014202 00000000 00000000 00000000 ..B...... arm = gmgm e
CLK A0\ ARLV dgrdes 1Bgdes 1qde 38gues 12qdes 3Bode IMgds T8gdes lod CD:J_SEF “"" 400E 2
ffe02100: 00030000 00110104 6f6b8846 Ofa8c8cc  ........ OK.| | ooy a1 W @ W da cme ik e s

01 01 R 02 i1 DORI_SDRAM INTERVAL

fe02110: c7000§08 24401p40 00441421 00000000 ...5@. ysomo 1

01 M |z DOR1_DATA NI
. IBdokdelzy &1 01 21 DOS2_SCRAM CLX_CNTL
ffe02120: 00000000 0c300100 deadbeef 00000000 ..... 0..... Wadockddey 41 % G D08 T ADDR
. SBdockdezy 1 a1 DOS3 T EXT_ADORESS 5000000
ffe02130: 03000000 00000000 00000000 00000000  ........... i b s S o S G S
ffe02160: 00220001 02401400 00000000 00000000 ."...@.. 7Edostdel o1 01 S o DOSL TG (7G5 :
1 ciock 35z a1 01 a1 I - a1 DOR1_ZQ CNTL
ffe02170: 89080600 8675f608 00000000 00000000 ..... u..... 9Bdockdelay 1 02 1 i 1 21 DO WV CHIL
T|sidokddsy 01 02 a1 a1 01 a £OR1 SR ONIR
=> md ffe02b00 WBdockdday 1 i DOR1_SCRAM RCW 1
372 dock delzy m_sm;lu.q_mu_z
ffe02b00: 00000000 00000§00 0000GDO0 00000000  ........... 138 dockdesy J !
: m:scm.c__ MOB_E_B

ffe02b10: 00000000 00000000 00000000 00000000  ...........
ffe02b20: 5dc07777 77000000 00000000 00000000  ].www.

DOR1_SDRAM MODE &

DORI_SDRAM MODE 5

DOR1_SDRAM_MODE &

DDS1_SCRAM MODE 7

Vv al u e S DOR1_SDRAM MODE 8
DOR1_DDRDSA 1

- D01 DDADSR 2

L
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QorlQ Scenario Tool

- « « ATool in QorlQ Optimization Suite
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Optimization Suite — Scenarios Tool

- Customer Benefit:
- System Optimization — Cores and SoC
- Complexity Abstraction and ease of use

- Streamlined to solve several
performance issues

- Deliver Freescale expertise to users
- Probe-less, field-based usage

- Target areas:

- Select QorlQ devices (P3 — T4/B4) and
future Layerscape devices

- Linux Systems (focus), but also
supports bare metal

- Performance Analysis including
visualization

CPU
Utilization
Cache
MM
Core Complex
Load Store Unit
DOR
DDR Traffic
DDR Traffic by Whole Systermn o
CoreMet
CoreMet Traffic (All)
CoreMet Traffic (PCle)
CoreMet Traffic (BMan Paortal)
CoreMet Traffic (QMan Portal)
CoreMet Traffic (CCSR)
CoreMet Traffic (DMA)
DPAA QMan
QMan Deque _ - “ -
OMan Engue 0
QMan Engue & Frtems
DPAA SEC
Security Engi
OCeaN
DA

Core Related Scenarios

DDR Related Scenarios

Measures whole system

DDR Traffic Scenarios that measure whole system or individual ...
CoreMet Coherency Fabric Scenarios
CoreMet Traffic (All)

CoreMet Traffic (PCle)

CoreMet Traffic (BMan Portal)

CoreMet Traffic (QMan Portal)

CoreMet Traffic (CCSR)

CoreMet Traffic (DMA)

Data Path Scenarios for the Oueue Manager

Optimized workflow for efficiently narrowing down performance issues anywhere on the system

L
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What Is Scenarios Tool?

- Visually identify the system level problem areas in seconds.

File Help
= Y&l @

L™ Project Explorer = =

=I-1=F performanceanalysisdata
#-[= run_2011.08.11.15,20.07.%
#-[= run_2011.08,11.15,23,57.¢
#- = run_2011.08.11.15,25,25.7
connection
+ =" Scenarios

24 *Scenario_Container,pfs 53

)

Scenario

+-[ ] 4 CPU - Core ComplexTraffic {Cache ops and cact
#-[] 4 CPU - Branch Miss Ratio
[] 4 CPU-MMU Misses and data TLE,YSP reloads
[] % CPU - MMU Misses and instruction TLE,YSP relo:
[] 4 CPU - Data MMU Miss Cycles
[] 4 CPU-Data MMU Miss (with Data side L2 MMU @
[] 4 <PU- Interrupts
[] 4 CPU- CPU usage in Supervisor and User privileg
[] 4 PU- CPU utilization and IPC
[] 4 «PU- Cache operations
[] 4 DDR - DOR traffic (System wide)
[®] 4+ DR - DO traffic with page miss and collision ar
[] 4 stepl - Cffline Configuration ** Intrusive® &
[#] % StepZ - Run-time Measurement (Al 1
4 Skep3 - Run-time Measurement (Core) 0
4 Stepd - Run-time Measurerent (SEC) 0
[] 4 steps - Run-time Measurement {FMan) D
[] 4 sStept - Run-time Measurement (QMan) 0
[] 4 L1,CoreComplex, CoreMet, DDR. combo - Memor,
[] 4 <PU, QMan combo - CPU loading with packet ra &
[ 4 Corehist - qualified traffic
[] 4 ©oPas gMan - GMan Dequede Counts

e H PRAL SR SR e e s med FPam ima m e

ol o e B By s O O B

+
+
=
+

<

L
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[.j_ Performance &nalysis Events

Events

+ COMSTANTS

CORED
DOR1
DDRZ
METRICS
PRIMARY

@ DODR1:SIMPLE_D0_READ_CYCLES.2
@ DODR1:SIMPLE_1_WRITE_CYCLES 3
@ DOR1SIMPLE_Z_FORCED_PAGE_CLOSINGS_MORR
@ DOR1:SIMPLE_3_FORCED_PAGE_CLOSIMNGS.S
O DODR1:SIMPLE_4_FORCED_PAGE_CLOSINGS_FROM
354,000 o o
1<)
262 400 & o L
770,200 o
. E79.200 8. 0° o s al
[] @ L] ®
Ess?,snu 2y gn F -
— (-] & o e @
8 ss5.000 e e o o @ u:;
- ' (<] []
E’ aEabe 2, ©
Em,mu .
& a
& 12000 s ° o @
a a 4 [<] [-] ﬂ’t
[} é @
221,200 o o 9 - o
m':ss e, Ty e b el
123,600 b
>
Vg’s e
N
W

Raw Event Counts (per samj 2




How "Counters" Work

A “particular” happening in
the System on Chip is
called an event.

In this case, we are
counting “hammer hits”

L
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Making Sense of Counter Data

Counter Value

These
counters could
be counting:
Cache Misses
DDR Access
Or MORE!!!

Time (sampling at regular times)

Ctrl1/Ctr 2
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What Is a Scenario?

-~

Metric1 — Event A Counter 1

Event R

Event Z Counter n

N Scenario Y

- _ A GOOD scenario would count and combine
A Scenario is a CONTAINER of: (using metrics) all of the information required to

- Required counters measure something useful, such as “cache
misses” or “buffer overflows”

- Key events for a measurement
- Counter<->event connections

- Metrics
- a metric is a math equation of captured event-counts

L
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Here Scenarios Tool Measures Cache Accesses

Expected Results

Selected scenario
captures overall
traffic as well as
individual subsystem
traffic including
traffic from cores,
Fman and Qman

Evurt Rute Summary (por second)

FOPEY_ it 1 0 L
B DT OTL ALt o OB

CPU
Accesses

— \

Total traffic
to CPC1
and CPC2

Unbalance
between platform

caches

* Imbalance can be seen by analyzing these subsystems:

» Majority of CPC1 accesses are made by the CPU (top right)

» Majority of CPC2 access are from Fman and Qman

» Remainder of the traffic is due to PCI
* LACK OF BALANCED ACCESSES suggests DDR interleaving is not configured properly
* Fixing the configuration provides a performance boost

Qman
CPC2

—— —_ Access

Fman
CPC2
L Access




QorlQ Packet Analysis Tool
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Packet Analysis Tool

- Customer Benefits

- Complexity abstraction and ease
of use

- Enables key use cases:

= Packet-Oriented System Level
Performance Analysis

= SO0C Data Plane Configuration
Debug

= Packet Processing Latency
Analysis

= Packet Processing Critical
Resource Monitoring

- Target areas:

- SoC debug/analysis feature
enablement

- Linux Systems

- Analysis data interpretation and
visualization

- Users
- External customers
- Freescale internal developers

L
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( 16-Decode Coly

Processing Path Analysis View By, % Fram

_ Processing Path

% Frames Processed

DPAA Engine Analysis
S 1 3 path under Processing Path D

_Source

Path 1 Latency (Platform Clock Cydles)

Sort by

Latency Volue »

Processing Path Detalls

Path 1 Sequence = (#




Main Use Cases

Packet Tracing Shows which parts of the system processes the frames. For
example, use this to verify that the frame flow is what you
expect.

Lost Packet Analysis Understand why the frames become “lost” in the system. For

example, use this to check how the FM PCD changes affect
where frames are sent.

Latency Analysis Precisely measure the time spent processing frames at
various points in the system.

Packet Sequence See how an entire sequence of frames was processed. For
Analysis example, use this to measure the performance of the SEC.
QM Performance Use QM profile data to measure the performance of the
Analysis system, at “data-flow” level.
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QorlQ DataPath Trace

- Visibility into FM and QM activities via Nexus Trace
- Trace data

- Can be collected from a running system
= Without interrupting it and
= Without affecting its performance
- Can be collected to on-board trace buffer

- Is timestamped so it can be used to precisely measure the timings
- FM trace

- Optionally output by each FM engine: BMI, KeyGen, Parser, etc.

- Timestamped internally by the FM clock

- The trace data contains: FD, FM port number, NIA, etc.
- QM trace

- Optionally output by each QM enqueue and dequeue point

- The trace data contains: FQID, channel, frame address, frame length,
enqueue/dequeue flag, portal type and number, etc.

- Traced frames
- Only the tagged frames are traced. “Tagged” = FD[DD] bits set
- Rx flow — the frames tagged by the FM, as configured by the Packet Analysis Tool
- Other flows — the frames tagged by the instrumented software running on the cores

<&
<
PSE 4
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What Tools Are New
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Why SerDes Configuration and Validation?

- Increased complexity of SerDes module configuration due to:
- Growth of SerDes IP revisions
- Growth of SerDes Lane Assignment and Multiplexing

- Configuration problems during board bring-up encountered
by customers

- Useful built-in testing capabillities not exposed to customers

- More and more signal integrity problems coming from customers
that are harder to debug

L
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Solution to Solve these Problems

- A configuration and validation tool to help:
= Board bring up and configuration
= Debug and verify different configuration
= Silicon validation

- User-friendly interface for SerDes configuration and
validation capabilities

- Software to monitor performance of the lanes and report eye quality by
rolling out jitter scope features to FAE and customers

L
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Objectives

- SerDes configuration
- Program SerDes blocks: PLLs, Lanes
- Cross validation with RCW configuration for SerDes Lanes Mux in PBL

- SerDes validation
- Execute different testing capabilities

- Capture jitter scope data samples per each SerDes lane via the SerDes
control registers

- Display as graphs the eye diagram and recovered data stream

L

: - freescale . External Use 72



Configuration and Validation Flow

Validation tests

/

Initial validate

— =

re-configure §w

.
’
Py
=3

Blelitefs
lahifelie

|

vvvg
-
J
— |
1

<
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SerDes Configuration Wizard Page

o

Press read
from board
button

L £

—
= New QorlQ Configuration Project

SERDES Configuration
Configured device T4240

Configure: | All SERDES blocks

Connection setting

Probe type: USBTAP ~

Select all SERDES blocks

>>> READ BOARD CONF Read from boar

d OK!

O

Select SerDes options:
» SerDes block
* Probe type (usb,

gtap, etap)

»

Status of reading
action

ress finish to create
SerDes component

Finish

J |

Cancel

@
~
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Select SerDes Configuration and Validation Panel

Project was
created

Select SerDes
module to vie

L
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Tf‘_j Project Explor &2 = 0|
Ele~
== b4860
== 14240
== t4240_all_1
s, Components 23 = 0O
OBy

4 [= Generator_Configurations
i T4240_v1_0_Cnf
[» = O5s
4 [~ Processors
b &P SoC:T4240 1 0
4 [= Components
@ SerDesl:SerDes_Qorld)
@ SerDes2:SerDes_QorlQ
@ SerDes3:5erDes_ Qorld)
@ SerDesd:SerDes_Qorld

External Use | 75

Components for

each SerDes block
were created




SerDes Configuration and Validation Panel

% Compoenents Library (% Component Inspector - SerDes3 &3

=g

Advanced

SerDes Cenfiguration and Validation

- Lane 0 4 Lane 1 4 Lane 2 4 Lane 3 4 Lane 4 4 Lane 5 Lane & 4 Lane 7
Tx | Rx Tx | Rx Tx | Rx Tx | Rx Tx | Rx Tx | Rx Tx | Rx > |
PCle2.5 PCle2.5 PCle 2.5 PCle 2.5 PCle 2.5 PCle 25 PCle 25 PCle 2.5 SRID 2.5 SRIO 2.5 SRIO 2.5 SRIO 2.5 SRIO 2.5 SRIO 2.5 SRIO 2.5 SR
© © © © © @ © © @ © © © © © ©
=) ) = = = % % % =) =) ) ) = = %
PLL1 EI
PLL2 EI O O O Ol Ol 1 O O O O ([l ([l 1 1 [

4| 1

Lane( Configuration] Validation |

Set as first lane

Protocol

Transmitter Receiver

CQutpad Ctrl Rz Termination [HiZ or termination to xcorevss v]
[ Invert data [ Invert data

Equalizaticn Electrical idle

Type 2 Levels -| Treshold [View = 65mV Vhigh = 175mV v |

PreCursor sign Megative - Enter idle filter ’,..1 microsec Majority Filter

)

PreCursor ratio Mo equalization - Exit idle filter ’80 UI Glitch Free Filter Data stopped

PostCursor sign Positive =

PostCursor ratio Mo Equalization -

Adaptive equalization

Amplitude reduction (1.0 -

L
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Equalization

[T Boost
Gaink2

Source ’Use rkeq adaption derived gaink? -

Gaink3

Source ’Use rkeq adaption derived gainks -

Offzet

Source ’Use reeq adaption derived eq_offset v]

Yalue ’No imposed offset

)

»
»

m




SerDes Configuration and Validation Panel (continued)

Select Lane 1 configuration and
validation view

-~ Lane 0 1 Lane 1 1 Lane 2 1 Lane 3 1 Lane 4 L |
> | > | > | T™x | Rx Tx | Rx

PCle 25 PCle 25 PCle 2.5 PCle 2.5 PCle 2.5 PCle25 PCle 25 PCle25 | SRIO25 | SRIO25

¢
&
3

PLL1 El

PLL 2

O R & e
O &6
O & e
O& & e
ORI & e
O R & e
O R & e
0K &G
O & e
O& & e

Power down/up rx for lane 1
Reset tx for lane 4

Select PLL2 configuration
view

L
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SerDes Configuration and Validation Panel (continued)

Lanz1 Configuration | Validation |

Pratocal []5et as first lane

Transmitter Receiver

Outpad Chrl Fx Termination [HiZ or termination to xcorevss v]

[ Invert data [ Invert cata
Equalization Electrical idle
Type |2 Levels | Treshold  |Vow=65ml Vhigh=175mi |
PreCursor sign Megative = Enter idle filter [ml microsec Majority Filter v]
PreCursor ratio Mo equalizaiion - Exit idle filter [80 I Glitch Free Filter Data stopped A ‘
PostCursor sign Positive -
PostCursor ratio Mo Equalizaion =

Adaptive equalizztion

Armplitude reduction |10 -

Select desired lane
parameters

L
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Lane 1
parameters

Equalization

[ Boost
Gaink2

Source [Use reeq adaption derived gain2 -

Gaink3

Source [Use req adaption derived gaind vl

Value

Offset

Source [Use rxeq adaption derved eq_offset v]

Value [N.c- imposed offset vl

»»

m




SerDes Configuration and Validation Panel (continued)

SerDes Configuration and Validation

e Lane 0 4 Lane 1 4 Lane 2 4 Lane 3 4 Lane 4 4
Tx | Rx Tx | Rx Tx | Rx Tx | Rx Tx | Rx BIST
A | PCle 2.5 PCle 2.5 PCle 2.5 PCle 2.5 PCle 2.5 PCle 2.5 PCle 2.5 PCle 2.5 SRIO 25 SRIO 2.5 .
bRy ©® o ® ® o o o o o0 LEEILG
configuration » & & S & & » & & parameters
PLLIF] ™ | %) ] i i i ¥ i
and start 2 O | 0 0 O | 0 | o | 0o | o | o | O
validation
4 | 1]
Lane 0 Cenfiguration | Validation
=3 Parameters
BIST Count Window | CW_1_05E_07bits ~ |
litter_scope
TX Pattern Generaticn Results
4 Insert Error 0 CDR Lock
BIST Pattern Sync

MNumber of errors -1

Test result:

Z “freescale ... =



SerDes Configuration and Validation Panel (continued)

Lane 0 Configuration | Validation

= Parameters
Test Result Pattern Loopback |DIGITAL  ~
BIST v Count Window | CW(_1_05E 07bits = |
] Jitter_scope
[[]  TXPattern Genera... Results
Insert Error ] CDR Lock W

BIST Pattern Sync 7

Mumber of errors 0

Test result:
BIST TEST PASSED!

BIST test
results

L
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Use Dynamic Analysis Tools on
Linux®
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Intro to Perf (1)

- Perf is a performance analysis tool that is based on the perf_events
Interface made available in Linux Kernels Version 2.6 and higher

- Perf is a user space utility that is part of the kernel repository.
Typically you'd obtain Perf with your Linux kernel

- The interface between a Perf utility and the kernel consists of
one syscall and is done via a file descriptor and a mmapped
memory region (maps file into memory)

L
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Intro to Perf (2)

- Perf

https://perf.wiki.kernel.org/index.php/Main Page
- The Perf command on a command line interface:

usage: perf [--version] [-—-help] COMMAND [ARGS]
- Perf is used with several commands:
'stat': obtalin event counts.
'top': see live event count.
'record': record events for later reporting.
'report': break down events by process, function, etc.
'annotate': annotate assembly or source code with event
counts.

'sched': tracing/measuring of scheduler actions and
latencies.

'"list': list available events.

L
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Intro to Perf (3)

- Freescale’s QorlQ Performance Analysis tools provide a user
Interface that hides much of the complexity. It provides App Notes
and User Manuals too. Search for “PE_QORIQ_SCENT” on

www.freescale.com:
http://www.freescale.com/webapp/sps/site/prod _summary.jsp?code=PE_QORIQ_SCENT

(3 Scenanos Took -
i Mesizs  Help

3 Wexome & - A a g
— i ok iy eyl o
@ Branch Performanc pe
Leam how to mvesngate performanco
issues rebsted o branch crediction
@ o

Welcome to Processor Expert QorlQ Scenarios Tool 2.6

73 Tutoriats What's New n—
7 s -
@ rrrrrrrrrr hon
Y 2 Web Resoarces
\'.". Raed morm on the Wed c
@ s

L
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Intro to Valgrind Memcheck (1)

- Valgrind is an instrumentation framework for building dynamic
analysis tools

- Valgrind is a collection of tools for dynamic analysis including these
and more:
- Memcheck detects memory management problems
- Cachegrind — a cache profiler
- Massif — a heap profiler

- Helgrind — thread debugger which finds data races in multithreaded
programs

- This session will focus on Valgrind Memcheck
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Intro to Valgrind Memcheck (2)

- The Valgrind project is located at:
- http://valgrind.org/

- You can download a version from there or from the SDK for your silicon
product

- The Valgrind Memcheck command on a command-line interface.
Memcheck is the default tool:

usage: valgrind [--version] [--help] [--tool=memcheck] foo
[foo’s args]

- Memcheck can detect:
- Use of uninitialised memory
- Reading/writing memory after it has been freed
- Reading/writing off the end of malloc’ed blocks
- Reading/writing inappropriate areas on the stack
- Memory leaks -- where pointers to malloc’ed blocks are lost forever
- Mismatched use of malloc/new/new [] vs. free/delete/delete []
- Overlapping src and dst pointers in memcpy() and related functions
- Some misuses of the POSIX pthreads API
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http://valgrind.org/

Benefits of Using Open Source Tools

- Open source tools are tools where the source code is published
and available to view, use, modify, and redistribute. The tool is
maintained by a collaborative community

- These are some of the benefits of using open source tools:

- Free of charge
- Source code is available to view, use, modify, and redistribute
- Technical development by involvement with a community of experts

- These are some of the costs of using open source tools:

- When something goes wrong, you can’t call the vendor for support
- You have to consider licensing terms when distributing software
- You should contribute changes to the community
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