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Volumes......

B Enea’s software contained in 50% of all
world base stations.

B Enea’s software contained in 400 million
new mobile handsets in 2008

® 50 percent of all mobile phone calls are
processed through Enea software

www.enea.com ENEA
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Enea has nearly 40 years of experience

BEEEM { serving the global telecommunications elite. }

B Ericsson, Nokia, Alcatel-Lucent, Motorola, Fujitsu, Infineon,
Agere, Boeing, Samsung, Sony-Ericsson, Yamaha, Huawei,
ZTE, Datang, Potevio, 32/, 6154 ...
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OSE™ (RTOS) - OSE Delta for RISC, %l PPC, ARM, XSacle, MIPS
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- OSE Epsilon, W% H1100% %45, XHFMCU F1 SoC
- Optima: #FEclipsefjFF R TE;
- LINX: 4323 =IPC for OSE, OSEck and Linux
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- X #¥ Linux #0 OSE, possible others
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Enea has Trusted Relationships with Customers

Nokia Siemens
Networks

»”
@

Alcatel-Lucent

ERICS550N

J{’ TEXAS INSTRUMENTS

€ YAMAHA
6 Sony Ericsson

VOLVO

Samsencg

@ MOTOROLA

intelligence everywhere’

www.enea.com
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Never stop thinking @‘
BOEINLG

Tiellabs®

We never forget who we're working for™
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Enea Products Power the CGBP

<,
' >
Management E Operations and Maintenance -
Interface 1 :
*; i Appﬁ:?tinn
L Service
—_— L Interface
| Fault Tolerant | _ l
Database :
Polyhedra L

Tools ===
High Availability Middleware

Enea Services
T

& ,E Element
52
L R Carrier Grade Linux
Virtualization Layer
SE
g kS . DSP/Multicore
=k Hardware — ATCA, MicroATCA, BladeCenter, Custom, etc. Processing
= =

[
|

Element, LINX, and dSPEED make up the core of Enea’s CGBP middleware offering and
work in conjunction with other Enea software products.
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Enea DSP SW Solution

( )

Target Local Management Processor

B  OSEck - OSE Compact Kernel

Pa— - A DSP-optimized version OSE RTOS

B LINX
5 - Transparent, reliable, high-performance interprocess
m m communications services for complex distributed
systems
(T GSPEED DMR L™ oad Balancer_} ®  DSPNet

- Secure IPv4/IPv6 stack, IPsec and SSH support in a

modular design
®  Shell
OSE or Linux - Standalone Shell accessible via LINX or DSPNet

B Load Balancer (work in progress)

- Awork scheduler and resource manager for
DSP Cores multiprocessing and distributed load balancing

o —_— ® dSPEED
services for developing, deploying, and maintaining

Application

Platform

Communication

RTOS Core
Components

DSP “user plane” applications

B Optima
- System and application debug tool suite built on
Communication [ DSPNet ] [ Eclipse
B Netbricks

Heap - Protocol stacks for TDM, 3G, IMS, and NGN networks
RTOS Core

Components p— - Runtime B Polyhedra
Library - Ahigh-performance, low-footprint relational database

L ) system designed for embedded use

- \ B Element Device Manager
Tools - Control the capabilities of dSPEED by loading and

— — booting cores with appropriate run-time images,
Stand-Alone { Debugger monitoring the state of processor cores, and restarting
Debug Tools — — Add-On them after fault conditions
Environment —

www.enea.com ENEA
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OSE SR #1E R G RA

B OSEck for DSPs (10 kB+) 0 S F
74 DSPst4b it RTOS F |

B OSE 5.x for CPU £#J (100kB+),5IZARM,PPC,MIPS
HEREE R ARTRHRIE RS (RTOS) F&

B OSE Epsilon for MCU/SoC (4kB)
MegeR . ARES/MG RTOS (100% 4% 5 IR A%)

www.enea.com ENEA
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OSEck 48 K& 4y i) DSP #1 CPU

TI's TMS320C54x

TI's TMS320C55x

TI's TMS320C62x ,

TI's TMS320C67x C EVA

TI's TMS320C64x

TI's TMS320C64x+ (6482/3/4, 6486/7/8...)

T1 Shannon/ Nyquist (going)

Freescale MSC8101/03 . systems
Freescale MSC8102/22/26 a 8& re
Freescale MSC8144

Freescale MSC815x(beta)

CEVA-X and CEVA-TeakLite-lll

NIOS I

SC120/SC1200

SC140/SC1400

SC2400/SC3400

ADI TigerSHARC (TS101S and TS201S)
ADI Blackfin

Freescale MPC5xx/55xx

LSI Logics ZSP400/500 ST‘%"H‘E
STMicroelectronics ST100/120/... et o
Agere Systems dspl6k

ARM

% TEXAS INSTRUMENTS

-

2" freescale

semiconductor

B Locic)

=

ANALOG

www.enea.cOm " ENEA
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N H B B Bmm
OSE 5.x X#&FKE4 K RISC CPU

B Freescale PowerPC family: 5xx, 6xx (603, 603e,

oy 603ev, 604, 604e), 7xx (740, 745, 750, 755),
=~ freescale 74xx, MPC 8xx, MPC82xx PQIl, MPC83xx ]
(8347/8349), MPC 85xx (854x, 856x) PQIll, MPC
8641D ARM

B ARM consortium family: ARM 7, ARM 9, ARM10,
ARM11, XScale

’é CAVIUM ®  AMCC PowerPC family: 4XX (403, 405EP,
NETWORKS 405GP, 440GP, 440GX), NPe405H, NPe405L, MIFPS
PowerNP4GS3) OLOGIES

B IBM PPC 7XX (750, 750CX, 750FX, 750GX),

B Intel Network Processor: IXP2400, IXP2350..

_ B Intel Strong ARM family: StrongARM, XScale incl. m
E = == PXA25x

— ===® B Texas Instruments: OMAP (all chipsets, for
OMAP DSP part see OSEck)

B MIPS 32/64 consortium family 3 TEXAS INSTRUMENTS
inte| B Cavium MIPS based Multi-core

www.enea.com ENEA
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OSE RTOS#k & #48

B £MWRISC, DSPs 1 MCUSHE =4 B R4 SZEL
- RAE—FU I AAP
- NEAEA SR ERARTOS
- ETHEMIT AT E: AN (Soft Kernel) AT llluminator

B EEE B4%3(Direct Message Passing )451)
- B RG T
- B5 I RMEH]
- AAHLfEYE, FTERMES
- CRFEMERTEERI RS, BIERKNZB. £CPUIDSP. ZRAS

m S A B LA

W ST G N AL e R R SR P A%
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OSEck Components

Host: Tools TARGET

)
o (U8
oo
(@)}
O@
O
© o
S
5 O
o 0D
(0}

IDE / System Debug

DSPNET
Host: SFK Simulator

ENEA LINX
Kernel add-ons

S

Soft Kernel Environment Real-time Kernel

www.enea.com ENEA
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OSEck Kernel

- Fully pre-emptive and deterministic kernel

- Scalable based on use of system calls

- Low interrupt latency and high data throughput

- Dynamic creation and termination of processes

- Dynamic memory allocation with bounded execution time
- No memory fragmentation

- Built in error management

- Power management

- Built in debug and trace functionality

www.enea.com ENEA
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The New Generation RTOS

Conventional mailbox OSE Message

I\/Iailbox

www.enea.com




User Application Process

Memory Pools

OSE,,
Kernel

OSE

< System Pool

Pool 1

Pool 2

Pool 3

www.enea.com

Pool is the area of memory used
for Allocation of ...

- Signal Buffers
- Stacks
- Kernel Memory

Memory is allocated and liberated
dynamically

When using alloc() the buffer is
allocated from the system pool

When using s_alloc() the buffer is
allocated from a specific memory
pool

ENEA
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W

§2 =2

Messages

_End mark BUFFERSIZES( 8, 16, 32, 128, 256, 512, 768, 2048 )

<&

) End mark

Stacks

Trace
Buffers for DEbUg

« Benefits:

* Very high performance
L . : Message Buffers Area of Pool
* Deterministic allocation time (always)
 Cache optimized
 No fragmentation

www.enea.com ENEA
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B H B Um
BT &

Liml)
(L[

BUFFERSIZES ( 8. 16. 32, 128 256, 512, 76§, 2048,)

Message Buffers Area of Pool

e The Free Lists
— Recycling at Same Size

www.enea.com ENEA
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&R 2N B oo N AR

BUFFERSIZES(C 8, 16, 32, 128, 256, 512, 768, 2048 )

new = new

Message Buffers Area of Pool |

» Buffers Area of Pool is Enlarged

www.enea.com ENEA



OSEck Error Handler

Error detection and handling is done by the Kernel

Conventional RTOS

Process 1
Application
Error code
Application
Error code
Process 2
Application
Error code

Application
Error code

Errors are managed within the
process by the process code

www.enea.com

OSE Error Handling

Error handler

Process 1

Error code

App“catlon S

. o
""""""""

Process 2

Application N

In case of an Error detected by the kernel
It will automatically go to the Error Handler

ENEA



LINX extends Message Passing to Boards

e E‘;‘i
CICICTE

rP

Line card Line card

www.enea.com ENEA
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OSEck for DSP Multi-Core

® Multicore support

- Shared code

- Saves memory since all cores runs the same code

- Shared dynamic memory/data

- Memory can be allocated by one core and freed by another

- Zero copy “message passing” between cores.

- Same IPC mechanism as in one core (Transparent to the user)
- Data can be transferred between cores without being copied

B Memory protection

- Error pin pointing

www.enea.com ENEA



OSEck Core Dump Analyzer (CDA)

B CDA is an "off-line” utility that analyzes the crash dump
- Error Messages — identify error type, location, and process 1D
- All Process Lists/States
- Individual Process Information
- Signal Queues
- Memory Pools Summary — stack, signal buffers, allocated, free
- Signal buffer analysis — finds corrupted signals
- Summary of all signal buffers in system
- All system and process stack and register settings

www.enea.com ENEA



Hierarchical view
(System model)
(Context menus)

Optima System Browser

= Resource - ose_monitor (0x10007) - Eclipse

Platform

ile Edit Refackor Mawigate Search Project Run  Window  Hel
| - | & - | 47 J 1 | [ Resource
Gateway = ﬁr/ — ==
& 0OSE Swstem Browser 53 _@ln (0310003 (. ose_monitor (0x10007) 252w
G e | W S E = . \
- R | B e g ose_monitor -
-4 sfk-win3z 172.16.140.77: 21768 -
...(EJ sfl-winaz 172.16.140.7: 21768 Process Information Signal Select Signal Queue
Target --“fé_? sfk-linu 172,16, 230,20:21768
B 172.16.230,20:21 768 Killed: Mo value | Sig Mo |
Block pool {0 10000; Mame: ose_rmonikar
main (0:x10008) Process ID: 0x10007
¥ QGE (0x10001)
. Block I 10001
I ' \ose_maritar (010007}
Processes | -B‘:i} SE_"ILII'Ith {DIIDDDEJ User Hurmber: 0
se_hunkd (0100055 Twpe: Prioritized
se_tickd (0:x10004) Skake: Running
Type and state se_sysd (0 10003) Priatrity: 1

decorations

Load modules/

view (Context
menu)

-

idle (0100023

L

ALI;I

ot

QSE Load Modul

ESE Bilock: List (. (5E Process Lisk &3

y 4 N\ -

-

&)

Target: 172.16.230.20: 21 780, . ~

Narne | PID | BID | wser | Type | state | Priority | Sigsing =
FAM_COMMON_SEMDER, 0x10019 Q010003 0 Phanktom Ready 0 b
COFe_sUpervisor 0x1000E 010005 0 Prioritized Receive 15

echo D 1002F 010003 0 Prioritized Receive 7

main 010009 010005 0 Prioritized Receive 16
nebw_supervisar 0x10023 0x10005 0 | Prioritized Receive 15

I

s

J
www.e

—Editor
navigation
Back / Forward

T~ Details editors

(System model)
(Double click)

-Table data views
(Block)
(Process)

L-On target filter
(All properties)

Sortable
(All properties)

=INEA



=
ERE L Y -
= "% nameless (172.25.2.42:21768) igé
=B nameless (172.25.2 42:21768() 193
< pool (0x10000) 194
debugpiry 195
& cplusplus (0x1003C) ig?
& dispatch (0:x10038) 198
& dots (0x10034) 190
& pong (0x10039) 200
& ping (0x10038) 201
& main (0x10008) 202
=g 05E (0100013 233
&7 ase_ticker (0x10004) e
§® ose_monitor (0x10007) —
& ose_huntd (0x10006) PONG_SIG
& ose_hunkd {0:10005) {
Send everi ————g e o
R 0Se_Sysunm 1 N
& ide (0x10002) B

Symbolic
informati

Optima System Events

& OSE System Browsing - Events - Eclipse Platform
File Edit

Mavigate Search Project

$-0 Q-

o~

Run ‘Window Help

Pl

Mavigator = 0|g profiledprocesses, xml

LS
@ Events 1

Target: nameless {172,25.2.42:21768(), Scope: System, Event Actions: eventactions,xml, Events: 68

23

T | @ o System... |

Tick.
12494325:2
12494325:3
12494525:2
12494525:3
12494525:2
12494625:2
12494525:4
12494825:11
12494825:13
12494525:15
12494925:2
12495125:2
12495125:3
12495225:2

Timestarmp

1970-jan-01 01:00:00 0 ps
1970-jan-01 01:00:00 0 ps
1970-jan-01 01:
1970-jan-01 01:
1970-jan-01 01:
1970-jan-01 01:
1970-jan-01 01:
1970-jan-01 01:
1970-jan-01 01:00:
1970-jan-01 01:00:00 0 ps
1970-jan-01 01:00:00 0 ps
1970-jan-01 01:00:00 0 ps
1970-jan-01 01:00:00 0 ps
1970-jan-01 01:00:00 0 ps

Event
Send
Receive
Send
Receive
Send
Receive
Receive
Receive
Send
Receive
Send
Send
Receive
Send

Fram

debugping:pong (0x10039)
debugping: pong {0x10039)
debugping:ping {0 10038)
debugping: ping {0x10038)
debugping:pong {0x10039)
debugping: pong {0x10039)
debugping:ping {0x10038)
OSE:ose_sysd (0x10003)
debugping:ping {0x10038)
debugping: ping {0x10038)
debugping:pang {0xBSA0050)
debugping: ping {0x10038)
debugping:ping {0x10038)
debugping: pong {0x10039)

Ta

debugping: ping (0x10035)
debugping: ping {0x10038)
debugping: pong {0 10039)
debugping:pong {0x10039)
debugping:ping {0x10035)
debugping: ping {0x10038)
OSEiose_sysd (0x10003)
debugping: ping {0x10038)
debugping: pang (0xBSAQ0S0)
debugping:pang {0xESAD0S0)
debugping:ping {0x10035)
debugping:pong {0x10039)
debugping: pong {0x1003%)
debugping: ping {0x10038)

unsigned long signo = 0x1z2d
unzsigned long count = 0x1454a

Trace | Motify

OISE LWodules OSE Pool Profiler | OSE Block List | ©SE Process List | OSE Dumps | @ OSE Events &2

Find:

SEd

Target

B nameless (172.25.2.42:21768/)

Scope
Syskem

Timestamp
2007-okk-01 13:07:14

O5SE Paol Optimizer | OSE Profiler | Memary

= O | E Properties 2 =0
|E]3 & 7
b | Property Value
Block ID: 010037
Execution Unit: o
Killed: Mo
Max Signal Size: 65535
Mame: debugping
Segrnent ID: 00
Signal Pool ID: 010000
Stack Pool ID: 0x10000
User Mumber: ]
A
]
~
a
< >
=0
oo

www.enea.com




Optima OSE Memory Pool Profiler

E Paocl Prafiler X

450000 -

400000 -

350000 -

300000 -

250000 -

200000 -

150000 -

100000 -

S0000 -

n-

Memory {bytes) / Signal Number

203 954

Click. to enlarge

:BEEFEABE (x992E OxaFIC 023395

140000 -
130000 -
120000 -
10000 -
100000 -
0000 -
20000 -
0000 -
EQOOO -
a0000 -
40000 -
20000 -
20000 -

Memory (bytes) / Signal Size

uChA, Ou2vaz OEEE

450000 -

400000 -

350000 -

300000 -

250000 -

200000 -

150000 -

100000 -

S0000 -

Memory (bytes) / Process

207 B4

E 440 B0

ose_inet kernel oze_monit..  ose_sysd

280000 -
260000 -
240000 -
220000 -
200000 -
180000 -
160000 -
140000 -
120000 -
100000 -
20000 -
£0000 -
40000 -

Memory (bytes) / Signal Buffer Size
1265 820

[ Used
[ Slack

10308

02040 Owea0 Ow10040 Qw40




OSEck System Information Interface

B Methods of retrieving information from an OSEck System not available from
the standard system calls.

B Can be used for run-time debugging, profiling and tuning of the system.

B Generic interface and one extension interface. The extension interface is
unique for each target.

B The interface is divided in five groups for different inquiries:

SYSTEM INFORMATION API

www.enea.com ENEA
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OSEck RTOS Benefits

Customer proven, Stability — 20+ years filed verification
Cross platform - support almost all the DSP with same APIs.
High performance, small code size, Scalable

LINX - Transparent IPC for distributed System, support lots of medias.

- Core to Core;
- DSP to DSP/CPU
- Board to Board

M Good Error process mechanism
B Good memory management mechanism.

- High Performance, Deterministic
- No Memory fragmentation

B Good tools,

- Core Dump Analyzer,
- Optima — Eclipse based tools.
- Soft Kernel — PC simulation tool

Easy coding, easy learn. Short Development time
Fault Tolerance, Failure Detection.

Power management

Best Local support

www.enea.com ENEA
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Exponential Data Traffic Growth

Mobile Broadband

Fixed Broadband
Peak Data Rate 0.384 Mbps DL 14 Mbps DL 28742 Mbps DL 160 Mbps DL
.64 Mbps UL & Mbps UL 12 Mbps UL 50 Mbps UL
0 Avallable from 2001 2006 2008 2009
2007 2008 2009 2010 20N Equipment
Manufacturer

Broadband subscriber growth Data Bandwidth growth

www.enea.com ENEA



Clustered DSPs Address these Trends, but...

How do you:

B Manage these multi chip, multi core DSP compute environments.
M Set up and configure a cluster of (multi-core) DSP’s
B Debug multiple DSP-farms from a system wide perspective with 4,8,16+

B Handle and manage errors to preserve robustness in high channel density systems and
multicore devices ensuring 99.999% uptime

® Find the root cause of a problem when debugging distributed heterogeneous deployed
systems

B Ensure maximum system performance

www.enea.com



The Answer

ENEA

Enea®
dSPEED
Platform

o = b

www.enea.com ENEA
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dSPEED - DSP SW Platform

DSP Reset

DSP System
Dump Handler

DSP Boot
loader

DSP Startup

Customer Application

DSP Text Log
Monitoring

DSP
Diagnostics

Shell
commands

Shell

OSE or Linux

BSP & Drivers

PowerPC

Management Processor (DSP Host)

Host File
Access Proxy

DSP Etrror
Handling

DSP
Supervision

LINX

Boot

Boot time
configuration

Application
Supervision

Supervision

LINX

OS Product

LINX

DSP Farm

Customer Application

Host File
Access

Text Log
Trace Log

DSP Local Log Shell
Server commands

DSP Time Shell

Timeout Server IP Stack

OSEck

DSP platform

Processor

Customer App

Self Test

Diagnostics

Statistics

Non Maskable
Interrupt

Error handler

BSP & Drivers (Ethernet, sRIO, core-to-core, timer etc.)

DSP cluster




dSPEED Services

DSP Boot and Reset

Reset / Release

Flexible Boot loading of the DSP’s. (sRIO,
Ethernet)

Start Up (Initialize system, Run self tests on
HOST and DSP, Start Platform and applications
separately)

Error Detection and Handling

| Processor, kernel, user error

u Isolate failing DSP cores and put the DSP in a
controlled state

Supervision

u Basic link level supervision mechanism provided
by Enea LINX

[ | Platform level supervision mechanism to detect
overloaded DSPs and out of control DSP crash

u DSP applications can subscribe to supervision
signals

| DSP watchdog can optionally be used as an
additional supervision mechanism

Logging

u DSP Log (Controls and configures the log policies
of the Text and Trace Log)

| Text Log

u Trace Log

www.enea.com

Core Dump

] Normally generated at program or processor crash

[ | Produce a report that contains comprehensive
analysis in order to reveal different kinds of errors

] Gives static system information

| Core Dump Analyzer (CDA) Tool

] Embedded Core Dump Analyzer (ECDA) Library

| Text, trace log and user defined raw memory areas
can optionally be included in the dump

] Dump over RapidlO or Ethernet

Shell and Shell Commands

u Connectivity via Ethernet (telnet), serial etc. to any
CPU

u Shell Commands

| CLI to all relevant APIs in the platform

Statistics

] Monitoring of OS and User level statistics

[ | Driver level statistics

u Protocol level statistics

| User level statistics

Host File System Access

Open, create, write, read, close, seek or get statistics

of the files in the file system on the host

[ LINX

1 B n
LB1
Linux
Application ©r OSE
Shell
DMAI
dSPEED DMP ®

dSPEED DP

DPAI
Application

Shell

OSEck

ENEA
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DSP Reset and Boot Architecture

B Reset/ Release
- The host application control individual DSP reset and release
- Adaption layer to specialized hardware support (e.g. CPLD) or sRIO reset
B Flexible Boot loading of the DSP’s. Two boot boot modes supported (at least)

- SRIO
- The host load code and data directly into the DSP memory in sRIO boot mode.
- Ethernet
- In Ethernet boot mode a 1st stage bootloader (usually 12C to an EEPROM) is
used to load a minimal second stage bootloader.
- Sometimes a 1st stage
- Start up

- Initialize system
- Run self tests on DSP
- Start platform and applications separately

- Supervision of DSP’s is started when DSP’s have setup a LINX connection to the
host.

www.enea.com ENEA



Boot Time Configuration

m Key-value file downloaded to DSP together with DSP boot image.

- E.g. Host and DSP MAC adresses.
- DP application specific configuration.

B Symbol information stored by host in hash table to access correct
areas in memory. No hard coded areas necessary.

- Fatal error information struct
- Logg buffers
- Other variables / structs of interest. Accessible e.g. after a crash

www.enea.com ENEA
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Supervision

M Basic link level supervision mechanism provided by LINX

m Platform level supervision mechanism to detect overloaded DSPs and out of control
DSP crash.

- NMI is used to take control over a potentially overloaded and free running DSP
M DSP applications can subscribe to supervision signals.
- If a DSP application does not respond, the DMP is notified by the DP.
®m DSP watchdog can optionally be used as an additional supervision mechanism
- Typically generates a NMI

Host, Management Processor DSP

DMP DP Application
RDMI_SUPERVISION_REQUEST ___ |e-dRai_supervision_subscribe()

»

< RDMI_SUPERVISION_REPLY

DPAI_SUPERVISION_NOTIFY

DPAI_SUPERVISION_NOTIFY

RDMI_SUPERVISION_REQUEST
RDMI_SUPERVISION REPLY

al
— — S
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Error Detection and Reporting

B Processor error
- Memory access exceptions, illegal instruction etc.

m Kernel error (OSEck software error)

- Errors detected by the kernel, bad parameter to system call,
memory corruption etc.

B User error

- Any application error
- Reported as fatal or non fatal through DPAI
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Fatal Error Handling — Direct Memory Access

B Direct memory access available. E.g. RapidlO or HPI
- Requires only communication peripheral to be able to execute
B A fault message will be entered into memory accessable by host
- Locked interrupts, minimal functionallity used.

- The error informaiton contain
- CorelD
- Error code + additional information
- File and line
- Error message string

B Interrupt line to host can be triggered to indicate that host should look for fatal error
information

B NMI can be used to set the DSP core in a safe state (fatal error state) which enable
other DSP cores to finish an ongoing task before a restart.
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Fatal Error Handling — No Direct Memory Access

No direct memory access. E.g. RapidlO or HPI
- Requiers CPU to be able to execute
A DP user defined callback will be called indicating
- Error code
- Additional information
- Error message string
- File and line information
If an Ethernet connection available an error frame is broadcasted
- Locked interrupts, minimal functionallity used.

- The error frame contain:
- CorelD
- Error code + additional information
- File and line
- Error message string
Interrupt line to host can be triggered to indicate that host should look for fatal error information

NMI can be used to set the DSP core in a safe state (fatal error state) which enable other DSP
cores to finish an ongoing task before a restart
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Post Mortem Debugging

B System dump normally generated at program or processor crash
- DSP indicates a fatal error indication through DP error handler

- DMP -> DP supervision timeout

- NMl is used to take control over a potentially overloaded and free running
DSP to avoid the DSP ECDA to falil.

B Contains lots of information in order to reveal different kinds of errors
B Gives static system information

3. Signal Queues

Process: Pid = 0 (myldle)
The signal queue contains no signal buffers.

Process: Pid = 1 (timerO_int)
The signal queue contains no signal buffers.

Process: Pid = 2 (master)
The signal queue contains 9 correct signal buffers.

Signo Send Addr Size Pool Hex Addr 0000 0001 0002 0003 0004 0005 0006 0007

4 1 2 500 0 286e 0004 dcO6 0000 0000 0000 0000 0002 d8c4
4 1 2 1000 1 859a 0004 0072 0011 f7bb 00ca fff8 0100 fe29
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dSPEED System Dump Information

DP Information

- Textlog

- Tracelog

- Statistics

- User defined memory sections

- DSP app defined memory sections

Error messages

Processes

Signal queues

Memory usage

Signal space usage

Signal space analysis

Listing of all signals in the system
Saved registers and stack content

www.enea.com
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DP specific system
information

Only available in system
dumps generated from
DMP

Standard core dump
containing OSEck system
information

Available in status reports
generated by CDA and
ECDA

ENEA



Statistics

B Monitoring of OS level statistics
CPU/Process load
Memory consumption
User defined
High/Low Watermark info
B Driver level statistics

- Ethernet

- sRIO

- Shared memory
B Protocol level statistics

- 1P

- LINX
B User statistics

- Users can register their own statistics with the statistics
framework

B Statistics can be retreived from all interfaces. DMAI,
DPAI and CLI.

B Statistics can be monitored by a Host application,
DSP application or shell.
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DSP Diagnostics

B The purpose of Diagnostic tests is to verify that important HW
functions are working correctly

B Three levels of diagnostics:
- Offline diagnostics
- Destructive tests can be uploaded to the DSP
- Self test is short version to test vital part necessary for successful booting
- Memory, core and Ethernet and sRIO
- Along version provide a full test suite
- Memory, peripherals, clock, timer and CPU/DSP core test
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Shell and Shell Commands

B OSEck shell

- Easy to connect to using telnet when used N

Statistics using current configuration

toghether with DSPNet (IP stack)

Peak pool size C(high water mark) 2912
Highest total slack was 1198
Largest number of allocated huffexﬂ‘ 14

- LINX, serial etc, ST i i  fss v
B DMP CLI available from Linux or OSE shell

B Very useful for debugging purposes.

i

&
SEEEFRRwWoD

<
<
<
<
<
<
<

Buffer configuration optimization
Suggested configuration:

- 6. 32, 44, 48, 64, 96, 1184, total size 2088
St_:atistics using current [:nnfigullating

- - Highest amount of memory requested @ 78
B Many Commands for platform functionalit pioiss STk S e I | i
Largest total size of free buffers : 528
Peak pool size c¢high water mark)
Highest total slack was

H Largest number of allocated huffers
aval a e Largest number of Free buffers = 11
External fragmentation was maximum = 6666 .67%
Highest number of used and free signal buffers

Used Free
a

Text & Trace log
Statistics
- Etc.

XESLRNAIXEN. -]

B CLIto all relevant APIs in the platform
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dSPEED Trace Log Visualization in Optima
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Agenda

B Enea {4

W Dataplane Processing Platform
- OSEck RTOS for DSP
- dSPEED - DSP £# %R H-EHE Y&
R
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Enea Software in Products

B 2/3 G, HSPA, LTE Infrastructure

- Radio Base Stations
- Radio Network Controller

- Gateways o
. Core Network Product Characteristics
SREIEE B Data/ Control centric
B 2/3G Handheld Devices ® Distributed Systems
- Mobile phones - Cluster solution
- Tetra Terminals - Multicore
m Software Radio, IPTV W Heterogeneous

B High Performance

N ' i
Automotive Requirements

- Engine Control
- Telematics

® Military
- Radar / Sonar

- Communication Equipments
- Warship
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dSPEED Demo

www.enea.com ENEA



LEn

Tl Baseband Board Example ‘\ B 1

Lower Layers of Enea’s DSP SW Solution RZG0 | | onsu~s | Jom

i DSP Cores A Coedx+ Cedx+ Cedx+
ore Core Core

DER Bt Time — r"a.'l:':-—rl.'l'l'l S Data "rlrl F.F

Initizlization Configeration =] GiEpEE R 'manansa HeH PhE ‘
le"- _h Byt n Lkl :
”M Hlﬁ Pl\ .iﬂ'll Iﬂinl '| arn ‘\ t -
Supsrvision
0 B 1
Bupervision Diapnasin
[ 1 I i

Timers [Others | Boot

ROM

f
.

-~ et

DEP Host

I
L2l
T
]

g

E
L
3
Y

Digractiac

I

IE: Z

e

H

5
H%H

F

Confipuraticn

Amess Proxy HMomronrg

[Esiea OBE [ Limm

&
L%

]
g

Enea Froprietary




FSL Baseband Board Example ‘ | I8
I

Lower Layers of Enea’s DSP SW Solution

- B
DSP Cores

Bool T Test Lag

[ -
Aaphcabon
SupeErvis

Imbabzzbon
ian

B peErvision Diagnosiis

Error Hardler

¥

]
g

A
A

.......
gyt

g

F
}

i
]

i
5
I:hl

'r
A
F 3

g
g
1
g

[
|

E

n |
[
-}
i

Enea Proprietary ENEA



A H B om
dSPEED Demo 1

E‘ 2" GE
SRIO

Fabric /F
(Option 9)

[0

Base UF
CLK

(91

IFMB

Each chassis is 8 DSP Boards
Each board has 2 AMC Cards (Farms)

Each Farm is 10 DSP

Total is around: 8*2*10= 160 DSPs, and the Host is PPC based CPU
and all of them running dSPEED.
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dSPEED Demo 2

®m DSP AMC vard
- 4x TITCI6482 DSPs (C64x+ core)

® CPU AMC card
- Freescale PQIIl MPC8548 (e500 core)

M AMC Carrier

- sRIO switch
- Ethernet switch

www.enea.com | ENEA
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