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QNX at Cisco Highlights O

QNX SOFTWARE SYSTEMS

QNX/(KUE-nix):

24 years of realtime embedded experience
Millions of installations worldwide
Reputation for reliability, scalability, and innovation

QNX kernel chosen for new modular I0S and 10X
Microkernel architecture enables modularity

Technology used for mission-and life-critical systems brings
bullet-proof reliability to carrier-class networks

Commercial QNX Neutrino selected by multiple business
units within Cisco
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Today’s Agenda S

QNX SOFTWARE SYSTEMS

Developer Environment & Challenges
Eclipse Framework: An Overview
The CDT Initiative

Eclipse-based Tools
Debugging
Code Coverage
System Analysis

Case Study: Optimizing Performance in Cisco’s uMG9850
Video-on-Demand (VOD) line card

QNX Momentics for 10S Initiative

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems. 3



Developer Environment N

QNX SOFTWARE SYSTEMS

Complex systems, large code base

Aggressive delivery schedules and competitive market
pressures

Multiple development teams, often in remote locations
Outsourcing
Revision control
Code integrity

Poor tool integration or proprietary tool base
Limited choice, reduced productivity
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Eclipse Framework S

QNX SOFTWARE SYSTEMS

Open platform for tool integration

Large — and rapidly growing — community of tool vendors
and developers

Well-defined interfaces to ensure tools work together
seamlessly

all tools in the IDE share the same look-and-feel

Extensible plug-in architecture for virtually any type of
content, such as:

navigate C/C++ source code
analyze embedded flash and boot images
monitor live runtime performance

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems. 5



Eclipse Community

QNX SOFTWARE SYSTEMS

FUJITSU THE POSSIBILITIES ARE INFINITE m
m [ﬁ] SuSE
= - .
invent SYBASE ﬁghﬁzﬁﬂilpany
HITACHI

Inspire the Next w* -

S=== ONX SOFTWARE SYSTEMS
====r=. Scapa

F 2 Technuluguaq
slick b dit. Tele! ogic TOSE ther SOﬂ

m* Automating Change to t,. re d h at
Enterprise Code and Content
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Current Eclipse Projects S

QNX SOFTWARE SYSTEMS

Core Platform + AspectJ Language Extensions

Plug-In Development Tools * Aspectd Development Tools

Java Development Tools « ECESIS Educational Project

C/C++ Development Tools * Equinox Configuration and Platform
Ubiquity

Cobol Development Tools
» Koi Collaboration Infrastructure

Eclipse Modeling Framework
* GMT Generative Model Transformer

Graphical Editor Framework
« Stellation Configuration Management

Hyades Automated Testing Framework
« WSVT Web Services Validation Tools

Visual Editor
* XSD Infoset Model XML Schema
UML2

Web Tools
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Eclipse Plug-in Architecture CInIC

QNX SOFTWARE SYSTEMS

4 )

Eclipse Platform

New Tool Extension |

Workbench

Existing Tool Extension ‘

QDE [ QNX Tools N
VCM C/C++ Development
[ Workspace J System Information
~ ) Profiler, Memory Analysis
System Profiling
0 X 2 K /
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CDT Project S

QNX SOFTWARE SYSTEMS

C/C++ Development Tooling (CDT) Eclipse project launched
July 2002

QNX CDT founding member and development lead
CDT 1.2 — Oct 2003
CDT 2.0 — planned for June 2004 (sync with Eclipse 3.0)

Broad tool and system vendor participation
IBM/Rational, Red Hat, Intel, Tensilica, Timesys, Altera, TI...

Integration of components for C/C++ development
Design/Prototype and Development Tools
Static Code Analysis Tools
ICE and Hardware Debuggers
Simulators and Optimizing Compilers

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems. 9



General CDT Architecture

QNX SOFTWARE SYSTEMS

rEclipse Platform

C/C++ Debug ]

SWT

CDT Launch ]

J

Workspace CDT Build ]

CDT Core

Platform Runtime

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems.

C++ Debug Perspective
Memory, Regs, Asm views
CDI Interfaces,

GDB/MI Plug-in

Launch Run/Debug session
Glue between Core and Debug

Project builds
Make and Managed Make

Parsing, Outline, Indexing
Code completion
Search

10
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Eclipse-based Tools:
QNX Momentics

Tight integration for higher productivity




QNX Momentics at a Glance

QNX SOFTWARE SYSTEMS

ﬂ‘her Tools and Kith

eoe
Tools (GCC

Board" upport
Packages (BSPs)
Device Driver Kits

Customization
and
Source Kits

Application
Builder

~

IDE Tools

C, C++ Code

—

/ Third Party Plugin "\

Tools
Java Code
Developer
Static Analysis
Source Code and
Revision Control

Code Editor

Developer
Source Debugger

Target System
Tools

Memory Analysis

Application
Profiler

System Builder

System Profiler

Code Coverage

T

Choose your host
Windows, Linux, Solaris, QNX
Neutrino

Choose your target
ARM, MIPS, PPC, SH4, XScale, x86

Choose your language
C, C++, Java

Bl il

IDE Workbench

~

Development Host OS: Windows, Linux, Solaris,

May 28, 2004

QNX Neutrino

QNX Confidential. All content copyright QNX Software Sy

Choose your BSPs
BSPs for many popular boards and
reference platforms

Choose command line
or IDE

IDE and command line tools
interoperate

Choose 3" party tools
Growing ecosystem of tools
vendors supporting Eclipse




C/C++ Development ]

QNX SOFTWARE SYSTEMS

Integrated revision control
Local history of file modifications
Built-in support for CVS
Plug-in architecture for customized source control (e.g. Clearcase)

Integrated documentation

C/C++ editor features
Syntax highlighting
Auto code completion and code templates
Hover help integration
Code assist

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems. 13
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windowy  Felp
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B S

|

|99
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% 4 - || B

o A

@ Z/C++ Projecks

= I i |:|:|i v

E-f@  AQMRCProject

M
Lt

mips

PpC
el

...... L |
...... - |

...... 1T

l

Binaries
- % BONACProject - [mipsle]
~ R AQNRCProject - [ppche]
- % BONACProject - [«86le]
ACMNXCProject_g - [mipsle]
ACMNXCProject_q - [ppcbe]
ACMNXCProject_g - [x86le]

= o
G o

1=}
B-g

#-%E  AQNXCProject_g - [mipsle]
Makefile
B Makefile

ACMNECProject.
stdio.h

stdlib.h
directory_entry

name ; char*
nexk ¢ skruck direckory_entry®

get_directary_liskingichar®, ink) ¢ vo
mainint, char*[]) : ink

T directory_entry_t

- [E] Makefile

------ %2 common, mk

Z/C++ Projects

Mawigatar

: X 2= Qutline B 0 A
#include <stdlib.h> ] 2 stdlib.h
#include <=tdic.b> 21 stdio.h
------ 1) directory_entry_t
I typedef struct directory entry { = E-- 5 directory_entry
struct directory entry *next; ------ @ nexk ! skruck direckor
char Trarne ; e o pame : char®
} directory entry t: ] @ get_direckory_listinalchat
------ @ main(ink, char*{1) : ink
roid get directory listing(char *nawe, int len] |
£ o
¥
int waini{int argc, char *argv[]) 1 |
int i:
int len: 4 Make Targets
@ printf ("Welcome to the ONXE Momentics IDESYn™) -
Fad ; ; Sz AQMECProject
for (i = 0; i < &argo: 1++) { E' 3
-
printf ("Checking directory %2 n", arov[i]): o mip
F]--
i len = DRSNS (arcv[il): == e EC
: = B3 w86
L) get_dilame: strlen 22 build
H Protoype: size_t strlen{ const char * 5 g |
return EXIDescription: cearf
y K_ompute the length of a string k=t rebuild
tinclude <string.h=
Eize tstrlen const char * s ; i
x| ' :
7 Tasks (4 ikems) S B ow
I Jl ! | Diescripkion I Fesource | In Falder I Locakian |
e ] *4 [BONSCProject.o] Error 1 AN CProject
& Finish implementation of get_directary_listing Function = AQMNXCProject.c  AQNKCProject lime 10
iy implicit declaration of funckion * strlen’ AQMNECProject.c | AQMKCProject lime 19
] koo Few arguments ko Function " get_directory_listing' | AQMNXCProject.c  AQNKCProject lime 20
Z-Eiild | Properties lTasks I
ml Bookrnarks D aE w
| Descripkion | Fesource | I Folder | Lac,., |
I directary_entry struckure definition  AQMNXCPraject.c AQNXCProject | line 4




Debugging

Multi-function integrated debugger
Multi-language (C/C++/Embedded C++/Java)
Multi-node/architecture
Multi-process and multi-thread support

Integrated with other IDE components

Debugger features
Context-sensitive editor integration
Launch, attach or post-mortem (core file) support
Stack-traces, variables, registers, breakpoints, ...

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems.
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EQIE  Mawigate Search Hun Froject window  Help

Ball#s-%-%-||® 9

% - o -

| B

5,

E4]

Bl

4

Yrobug 0 B M = | T I A e

B E & v x

%! Breakpoints

_@@{3 E|Jg - M

[oial

liore| FLegisters

EE=

Elf? OMEMulkiThread_g [C/C++ QMK QConn (IP)]

L—j QM GDE Debugger (26/05/04 5:32 PM) [Suspended)
=@y Thread [1] (Suspended)
LB 1 main() at ONEMulkiThread.c:27

@ c:\workspacesimarketting AQMNACProject) AQNECProject.c [line: 16]
A chworkspacesimarketting QMEMuUltiThread | QrxMultiThread, c [line: 25

4 k
=8y Thread [2] (Suspended) | |
_____ = & SyncMutextack_r() Breakpoints | Expressions | Memary |Shareu:| Libraries |Signals |Di5|:-|a';.f
----- E 5 pthread_mutesx_lock() m.j | -
----- = 4 _Mtxlock() =)
----- = 3 _Lockfilelock() arge=1
..... =2 print() o argu= 0xE047F3c
----- = 1 running_thread() st OMEMultThread.ci11 FW *argy= 0:8047F90
[#- @y Thread [3] (Suspended) B :' thread =2
& QMxMultiThread g on x86Target (rx86p233) pid 205445469 (26/05/04 S:32 PRl | ¥ threadz=3
Dx5047£99 "ONEMultiThresd g [ES)
1] ]| y

[=]-{ai Main

{i] eax=0x11

{i] ecx= Oxb03558314
e edx= 0xb03zd9dd

ebx= 0xb032Fb0c

esp= Ox8047F04

- {i ebp= 0x8047F1c

- {i] esi= 0xl

- edi= DxB047 44

[ eip= DxA048554

~{i] eflags= Ox1202

{i] cs= Duxif

Ji ss= 027

ds= DuxFFFFFFFF

es= DxFFFFFFFF

4| Fs= OxFFFFFFFF

i welcome |£’| SOMNKCProject. c [€] oMMl Thread.c X

5= Outling

o o 13

int mainiint argc, char *arogv[])] |

pthread t threadl; largv = DxB04FF3c |
pthread t threadZ;

stdlib.h
skdioh
pthread.h

pthread create(&threadl, WULL, running thread, HULL]:
pthread create(&threadiz, HULL, running thread, HULL):

printf ("Threads running Sn™);

pthread joinithreadil,
pthread join(threadZ, HULL]:

HULL) ;

return EXIT_ST_TCCESS;

running_threadvoid*) ; woid*
mainfint, char*[]) : ink

B Console [OMEMultiThread g on x86Target (ExE6p233) pid 208445469 (26/05/04 5:32 PM)]

m|Bk-8 &

Thread Z running 0O
Thread 3 running 0O
[hreads runhing

4

Console I Tasks




System Information ]

QNX SOFTWARE SYSTEMS

System, Process and Thread information summary
Similar to ps/top/pidin unix utilities

Process resource information
Virtual memory map
Memory (heap) allocator statistics and history
File descriptors & CPU usage

Remote filesystem navigator

Signals, blocking graphs, resource usage, ...

May 28, 2004 QNX Confidential. All content copyright QNX Software Systems. 17
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Hune windos  Relp

-HR&®-]¢]l%ee-> |]|B ¥ B
;@% Swskem Summary * @ Memorty of goonn @c'j' -
—Swskem Specifications 1] Process Map Ox=FFFF
Eoard: ¥86pc %86 @ 199Mhe _
] . Ox07Fe4000 Skack. 0204
95 Yersion: 6,53.0 (2004/04/29-21:23:19UTC
Eoot Date: Sun May 23 12:20:15 EDT 2004 ” Il ll Il
EZH
— System Memary WEE || Y. Addr. | Size |
IJsed: 58M Free: 68M Toktal: 127M _ | [ stack 20K allocated §
[=IProgramm 80K code 28K
 Total Processes: 28 geonn codejtext Ox08048000 a0k
&l Processes I application Processes | Server Processes I qronn datalbss 0x0&05c000 28K
Pr_n;ass Name | ::Ep Usage | ;Eu Usage I :tartM “””Z — CA | = Heiiap 0x08063000 3EZE —
pri-bios ms un May 20
in-net 600K 15min 13sec Sun May 23 12:20; 18 EDT 2004 J :Z:p giggg:gggg ESE
fs-nfs2 2mM 2min 33sec Sun May 23 12:20:20 EDT 2004 o I:p 2 r
slogger 32K 43ms Sun May 23 12:20:20 EDT 2004 el Mappe
devr-can SEK “0ms Sun May 23 12:20:20 EDT 2004 =lLibrary 460K code 44K
devve-phy 454K Brin 38sec Sun May 23 12:20:20 EDT 2004 Idgric.s0.2 codeftext 0:b0300000 344K
pipe 48K 1sec 979ms Sun May 23 12:20:20 EDT 2004 Idgr.50.2 datafbss 0xb0356000 16K
devc-serdzs0 438K, Ldms Sun May 23 12:20:21 EDT 2004 | libsocket.s0.2 codeftext | oxbaz00000 116K
Co —Com e . P W T P o B T e I o e T T libsocket.sa0,2 data,lltlSS Oxbaz1d000 28K
Swsbem Summary | Thread Information |MaII|:u: Information A I I
4 Process Information s;;}% e {:} Systermn Blocking Graph

—Argumnents B servicing request | Waiting for request | WWaiting For reply  Waiting for service
gann
— Thread Details = —
Thread | Pricrity Mame | state | Blacked o | stack | - qeonn (36676) Thread 2|
1 10r State Reply | procnbo-inskr £K/516K |_acann (36876) Channel 1 T
z 15¢ State Receive  Channel 1 4K132K - G LG
) 10r Stake Condwar | Condwar #1345956,.,  4K132K
4 10r Stake Receive | Channel 4 132K ﬂ
il e Object I Object Owners I Skate | Blacked Falks I State
4 qeonn {36876) Thread 2 State ...
qcann (36876) Thread 4 Skake ...
—Identification Details random (365... random (36573) Thread 2 State .,
fs-cifs (G584,., Fs-cifs (3854242) Thread 1 | State ...
Real User I0: 0 Real G I 0
il bl Fs-cifs (BEE4242) Thread 2 | State ...

Effective User I0: O

Effective Group ID: 0

1




Code Coverage S

QNX SOFTWARE SYSTEMS

Identifies exercised source code paths

Allows developers to target code areas for performance analysis
and debugging

Applications span QA, optimization, bug fixing, maintenance
QA methodology in military, automotive and medical
Optimizing tool

Useful for bug fixing and maintenance groups not involved with
original code development

Fully integrated with other IDE components
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L3

i

[ % -& -] 5%

-

i

i

@ handle_read [III%]
@ main [ 75.61% ]

& =5 |f@ x| [€]serverc X
x return [ EE3IMGE NPARTS (nparts)]:
x

int waini{int argc, char *farogv) |

£ resmyr attr t resmyr attr;

thread pool attr © pool atcr:

thread pool t© tpp:

char *mountpoint, %filensune;

W = Lo
Code Coverage Sessions Jr'-.lavigatu:ur i l_:!har R fdev/testdev";
- int ret;
%5 Debug - X
= o filename = HULL:
a 3 | Pt '?| = = ?ﬁ o mountpoint = defaultmount;

E,.i{ sever_dema [CiC++ QM GConn (IR |Lisassembly Mode onyof|

LBl sever demo [GCC Code Coverage] (Running - idle)
@( sever_demo_g on xB&Target (bx3ep233) pid 21543324

4] | »
=] Propetties B = -
Property | Yalue
(=l Coverage Info
Lines Fully Covered 45,31% (29 lines)
Lines Mot Covered 54,69% (35 lines)
Lines Partially Covered 0% (0 lines)
Total Coverage 32.56%
= Infa
derived false
editable krue
last miodified 21/05/03 2115 PM
linked false
location i hworkspacesimarkettinglsever_de
narie Server.c
path Isever_demojserver.c
size 4586
4] | »

f% Create & dispatch context 2tructure used by all functions bhelow */F

L' if( (g dpp = dispatch create(]] == HULL] {
x fprintfistderr, "%s5: Unable to allocate dispatch context.h\n™,arow[0])
* return EXTIT FATLURE;
b ¥
« | |

la. Code Coverage Report

gt & B
Address: l htkp:/f127.0.0.1: 1886 qnx-coverage/coveragetsession=gcc 1 085607356954 |
J.\\.-'I:J L 5\.-'11\.-'1 [v AR LW B W) N A

AL D L W Ly SR S R A A

Session name: sever demeo [(GC2C Code Coverage]
Time of session creation: 26/05/04 5:44 T
session identifier: gcc 1085607856554

Coverage

Source Line Coverage

Project Lines
Partially

Covered

35

Total Code Coverage

sever_dermo (I

Lines Mot
Covered

Lines Fully Total Lines
Covered

=Tl
=

32.56% 29




System Analysis Tools S

QNX SOFTWARE SYSTEMS

Memory Analysis
Memory allocation/deallocation tracking
Range checking with automatic debugger connectivity

Memory error detection (leak detection, overruns/underruns,
double frees, etc)

Process Profiling
Statistical profiling of any active process
Instrumented compile provides call pair information
Graphical source code annotation
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[ 2| e~ -||B ¥ &

THRE[F k%

|_£°| memory_demo.c X

d v x

. T int BufferCwerrunil
----- £ procnto-instr (13 d
----- %}. pci-bios (2}
----- %}. in-nek {3} :

..... i Fs-rfsz (16388) a
..... % slogger (32773) :

char *huffer =
memset [ buffer,

malloc | &4 ):
O, 66 1:

Hallu:u: reqgion doesn't have a walid CRC in header

..... i Fs-rfsz (36874) {

----- %}. mgueue (409713

..... %}. qoonn (36376)
..... i inetd (36877)

char *hbuffer =
char *ptr =
ptr[0] = 0O;:
free [ buffer :

JEE

----- %}. devi-con (32774) ¥

----- i@ deve-pty (32775) —

----- i@ pipe (32776)

..... r{‘,;‘é} devi-serB250 (32777) int BufferUnderruni)

malloc | &4 ):

buffer - 1:

I

9 Memary Events

Xz w

-Error events tree

=3 txaepeaa -
E‘%} memary_demo_gl2 16455904 )

vl €@ Data are is not in use (can't be freed or realloced)

- @ Datain free'd area has been modified

- @ Pointer is nok within malloc area

- @ Pointer within malloc region, buk outside of malloc data bounds
E] BufferCwerrun [memory_demo,ci38)]

_ i g @llocation Trace Call #19

El & Data has overrun beyond requested number of bytes

=

—Ewent backtrace

Caught in memsek

Memory allocated by malloc in c:yworkspacesimarkettingimemory_demolmemory_demo.c:37
64 bytes allocated on 18th call to malloc

Ox05045454

rain [memary_dema.c: 73]

BufferCwerrun [memary_demo,ci38)

errno {libmalloc.s0. 23 [memory_demo.c]

errna (libmalloc, s0.2) [memaory_demo.c]

errni (libmalloc, 50,23 [memory_demo.c]

errno (libmalloc.s0. 23 [memory_demo.c]

Allocation Trace | Lnmatched allocations I Unmatched deallocations I

Fange I Call bvpe | Call # I Painter | Length | Calling address | Match call # | Match call address il
ﬁ'ﬁ malloc 13 0x00000,... 0 DoubleFree [memory_demo.c:10] 14 CoubleFree [memory_demo.c:12]
ﬁ-‘ malloc 14 0x00000... O DoubleFree [memory_demo.c;12] 13 CioubleFree [memory_demo.c:10]
ﬁ rnallac 15 x00000,., 0 DoubleFree [memary_derma,.ci13]
ﬁ- mallac 16 Qx00000,., 0 ReferencedfterFree [memory_demo.c:20] 17 ReferencenfrerFree [memaory_demo.ci21]
ﬂt rmalloc 17 x00000,., 0 ReferencedfterFree [memory_demo.ciZ21] 16 ReferencenfterFree [memaory _demo,ci20] J
9 malloc 1 x00000,., 0 Freelnstack [memory_demo.c:30]
% rnalloc 19 Ox00000,,. 0 Buffercwerrun [memory demo,ci37] 20 Bufferowerrun [memory_demao.,ci39] _ILI
1| | »

Memoty Events | Malloc Information |Memory Information |Cnnscule




EQIE  Mawigate Search  Froject. Hun window  Help

Ba|tt-%-%-|| | w-2-||BE & &

PR |

df% Application Profiler i _ i -
=- % <terminated:profie_demo [C/C++ QNX QConn (IP)] Furickion Tokal Tirm... | Total€... | Tim... | callssi... | usecjcal | % Time Usage
=T <terminated >Gh Application Prafiler insert_list 2,141 12002000 2,141 12002000 0,172 0
. 8 % profile_demo_qg make_nonempky 1.039 12022000  1.039 12022000 0.035
il Mdgriso.z pkthread_self 0.671 0.671
) Unknown is_empty 0,405 12038007 0.405 12035007  0.034
m 3 ) . . free 0,118 0.118
o =k ted =profile_d SeT k (bxERp233) pid 216649744 (26/05/04 6:00 PM .
£ <terminated>profils_demo_g on x86Target (tx86p233) pi (26/05 orint_lisk 0,043 16002 0043 16002 Z.6E7
1 | 20 o 0,021 0,021
Application Profiler | Debug | Mavigator |C|:unscule append_lists 0,011 12004 0,011 12004 0916
: sork_list 0, 00& 2001 0 0,006 001 0.750
HA] Call Information x| | printf 0.004 0,004
- make_list_helper 0,003 S000 0,003 oo 0.375
—all Pairs sort_data 0,000 1 0.000 1
Function | Zalled From | Call Pair Count | - make_empky 0.000 6 0,000 f
is_ernpky insert_lisk 12474155 || || 9=t data 0.000 1 | 0,000 1
insert_lisk irsert_list 12463904 i S S |
make_nonempty insert_lisk 12002001 : = :
is_amphy append_lisks 24005 Thread Processaor Lsage lSampllng Information
make_nonempky append_lists 24000 = T :
—Prend. Jsts rpend lsks 4000 @ profile_demo.c {Qnx Application Profilery ¢
is Amnky rrinklisk 195AR5 ﬂ e list->rest = rest:
—i_all Graph
! return list:
= 1
: ' int is empty(List list]
|_insert list | make_empty = i
= - return (list == HULL):
e ronemsty | )
P B +
_insert lisk Lizt make list helper (ungsigned int =size, Lis
-— {
if (=ize == 1)
return make nonewpty(size,accum) ;
—Call Pair Dekails else
Caller | Call Count | called | cCalled Count | return make list helper (size-1,make none
inserk_list 12463904 is_empky 12474155 P
sort_lisk 10251 make_empky 2
make_nonempty 12002001 List make list (unsigned int size)
insert_lisk 12463904 ; &5
return make list helper (size,make empty|
I
« | |




System Profiling S

QNX SOFTWARE SYSTEMS

System level profiling and event overview
IDE provides remote control of instrumented kernel

Dynamic adjustable filtering
Data depth, Event classes, User handlers

Configurable instrumentation display
Interrupt, process and thread state timelines
Textual log view of raw event contents

Full context event search, bookmarking and annotation
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QMX System Profiler - userevents.key - QNX Momentics IDE

File Edit Mavigake Search Projectk Run wWindow Help
|F-BRé|%-|slve-o -l aaffh
ﬁ 578 Lser x

1.064=

* procnto-insty

1.065s - 1.0655

Thread 4
I m I
Thread &
e I [ || H— |
¥ deve-phy
Thread 1
-1 fiif B IR R It\%
* tracelogger
Thread 1 Index : 17996
| —| ] |——] | | (]| Code : Receive Message
+ usertest Class : Communication
Thread 1 ‘ C_PU i1
| | [—— @] JIRINI| o] | T!mestamp 1.0665 Il -
‘ J pid = 45067 S
m Trace Event Log: userevents, key B = = || Search ("UserEvents" - 4., ences in userevents.kev) X
Event | Tirne | Cwner | Type | Data | 0T G o= = | o BF -
17785 1s 65ms 343us pru:ucntu:u-?nstr Thr... 4@ _KER._RIMGO Exit ret_val 0x00000000 . 'ﬁEv #£17815 usertest Thread 1 Event Code Dx0000000C
17786 1s 65ms 347us procnto-instr The. .. (=43 MsgReplyw Enter sl.:atus DxIIIIIIIZ.IIZIIIIIZIEIIII rowid Qx00000027 'ﬂ?EV #17818 usertest Thread 1 Event Code Te00000000
17787 15 65ms 352us usertest_Thread 1 5 State Ready _ pid 917541 tid 1 ﬁ?EV #17821 usertest Thread 1 Event Cade De0000000E
17788 15 65ms 353uUs prochko-insty The,,, %3 MsgReplyy Exit ret_vald ‘ji?Ev #17824 Usertest Thread 1 Event Cade De0000000F
177589 15 65ms 356Us procnto-insty The,,, 5@ MsgReceivey Enter chid 0x00000001 rparts 2050 _I
17790 15 65ms 358uUs prochto-instr Thr.,. 4= Stake Receive pid 1 kid &
17791 15 65ms 35%us tracelogger Thre. .. i]‘_’ Stake Running pid 913444 tid 1 -
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Case Study

Cisco’s uMG9850 Video-on-Demand (VOD) line card



Case Overview QnreX

QNX SOFTWARE SYSTEMS

Description

uMG9850 QAM Module for next-generation digital video
networks

Can process full capacity of one Gigabit Ethernet link, which
offers up to 240 standard-definition video streams — without
daisy chaining

Assumptions

Data-centric video processing requires precise timing and
optimal usage of CPU resources
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Video Packet Flow and QAppX

Processing QMK SOFTWARE STSTENS

MPEG
Trans MPEG Output
port Packet
acke FPGA Prog
Stream over Extraction
IP/UDP
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Definition & Approach ]

QNX SOFTWARE SYSTEMS

Problem:

Application could only process 92 MPEG video transport
streams

Hitting more than 50 percent of timing budget (4 ms window)

Design required to process 240 streams
Full 1G per second worth of bandwidth/data
Cannot use more than 50% CPU for MPEG processing

Approach:

Use system profiling to isolate which functions are being
called most often and optimize where possible

System runs on QNX Neutrino RTOS
Began profiling eight weeks prior to testing
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C/C++ Development - QNX Momentics IDE ;Iil.’i]-

File Edit Mavigate Search | Project Run wWindow Help
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thread 1
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thread &
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H mpeq_process (102416)
thread 1
thread 2
thread 3
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thread &
thread &
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‘ _
7 MPEG |ﬂ | 75% CPU
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i
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ONX Profiler - QNX Momentics IDE =& =]

File Edit Mavigate Search Projeck Run Window Help
|- HEa]s-k-||2][®-|[e>aamy
ﬁ J%F‘rufiler O =& x
EI = i <terminated > Profile new [QMX Profiler Grmon Launcher]
e E--E?;. <prafiler-terminated =Profiler Attached ko: Linewgmon_outs/92stream_nc_nochkkp_whout_mpeg_process <gmon File =
IE % Q2skream_nc_nochktp whout_rmpeq_process Functlons to
optimize
y 4
I'IT,EL Sampling Information _ / {{ﬁ’-’ =
Function Total Time... | Time since... Call Count I usec/Call I % Time Usage / -
mux_schd_mpeg_tp 8.306 3.306 177872 46,607 I
process_mpeg_tp S.467 5467 1971664 2,773 I
clkrec_dejitter 2,633 2,633 12707216 0,207
clkrec_check_buffer_violation 1.496 1.496 12707216 0.115 e
rrngz_Fill_roall_phkk 1.426 1.426 177920 g.015 me.
process_ip_udp 1,299 1.299 19901580 0,655 .
clkrec_non_pcr_tp 1.208 1.208 12373093 0.095 =
rz_init_schd_table 0.861 0.861 177920 4,830 =
input_module 0.825 0.825 15001 54,995 M [
psi_update_session 0.562 0.562 9187200 0051 =
rgz_schd_crsl_buf 0.435 0,433 355744 1.372 1
clkrec_pcr_tp 0.333 0.333 334115 1.145 ¥
mz_cli_chck_prog_conkt 0.099 0.099 177872 0.557
mx_cli_chck_prog 0.096 0,096 177872 0.540
rgz_schd 0.037 0.037 15001 2467
pb_get_port 0.036 0.036
mz_calc_schd_wndw_time 0.035 0.035 177920 0.197
mux_scan_crsl_del_info_head 0.024 0.024 15001 1.600
mix_cnfg_msg_handler 0.023 0.023 15001 1.533
miz_calc_schd_slot_numb 0.02z2 0.022 177920 0.124
miz_aget_hww_lkch_bime 0.02z2 0.02z 22240 0.939
muz_check_my_idma_dscp 0.0z0 0.020 15001 1.333
psi_snoop_loop 0.019 0.019 15312 1.241
clkrec_check_maonitar 0.019 0.019 334115 0.057
mz_crnd_mark_lkch_time 0.017 0.017 22245 0.764
check_session_stop 0.01a 0.016 14712 1.033
get_time_diff 0.013 0.013 30002 0.433
mped_thread_funckion 0.01z2 0.012
mux_cli_chck_buw 0.011 0.011 177920 0.062
out_hw_cnfg_handler 0,005 0,003 15001 0.533
msgh_get_message 0,005 0,003
psi_snoop_thread func 0.007 0,007 -
Sampling Information ]Call Information
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e 'N) &

QNX SOFTWARE SYSTEMS

Visualized where problem was occurring and used
information to optimize system cache

Reached 240 MPEG streams throughput

Application deployed on time
Were able to meet an aggressive schedule

Now using profiling to increase processing capacity for next
release of product
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System Profiling for I0OS



Tracing at Cisco =08

QNX SOFTWARE SYSTEMS

Use tracing extensively to find performance and scalability
problems

Home-grown tools
XRay, ELog, etc.

Most of these tools are good in tracing code paths and finding low
level performance problems

Require special image build
Limited GUI support
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Possible Future = U8
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High-level system view to show various activity in the box
State of various processes, queues, etc., in system
Process state transitions
Filters to collect user-specified events

Graphical User Interface
Multiple views to look at the data
Filters to display user specified events only

Cost

Low when enabled
Ideally, none when not enabled (TBD)

Extensible
User defined events can be added
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Instrumented Kernel - |10S OneXx
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I0S Task Events

A
System )“,
calls Interrupts £

Process/thread
10S watched Events

creation =
* 1 V Static event filters \‘ f

\ User defined filters

Events

On/Off filters

< I0S Logging

L Event buffers

r N\

System Profiler
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I0S Trace = U8
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EQNX System Profiler - tada3.kev - QNX Momentics IDE = Iﬁ' |_>5_|

Fil= Edit Mavigate Search Project Run  Window Help
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Event | Tirne | CInEr | Tvpe | Caka | -
247605 4z 433ms 20us prochbo-cisco CPU 1 idle F state Running pid1kid1
247608 4s 488ms 13505 c7200-p-blob Thread 9 .jf_' State Running pid 12322 tid 9
247609 45 458ms 136Us prochta-cisco CPU 1 idle S State Ready pid 1tid1
247610 45 458ms 1400us c7200-p-blob Thread 9 <@ Inkerrupbyait Exit ret_wval 0 _I
247611 4s 488ms 217us c7200-p-blob Thread 9 S ClockTime Enter new(sec) 0id 0
247612 4s 488ms Z22us c7200-p-blob Thread 9 4A ClockTime Exit old{sec) 1083487221 ret_val 0
247613 4s 488ms 240us c7200-p-blob Thread 9 5 TraceEvent Enter class[header] 0x00000008 mode Ox, ., =
Bookmarks |Condition Statistics | Trace Event Log ]
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NPE-400 router running ION with instrumentation
Trace captured during test

Flood ping originated by router
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Tracing a Ping Cycle g
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E;IQNK System Profiler - comm_reply. kev - QMX Momentics IDE &1
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BGP Convergence <
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Standard BGP convergence test (20 routes)
NPE-400 router running ION with instrumentation

Trace captured during test
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E-.:IQNX System Profiler - bgp-20.key - QNX Momentics IDE 18] =l
File Edit Mavigate Search Projeck Run \Window Help
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QMX System Profiler - bgp-20.key - QNX Momentics IDE
C / Search

File Edit Mavigate Search Project Run Window Help
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y i
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= Thread 2
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FRundidie]
Search g
IP Input
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7= Tddms FEdus C7Z200-p-blob Thread 1 Eb TraceEvent Enter class[header] 000000008 mode 0x50
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ION and IOS Profiler O
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ION version to be delivered to Cisco beginning of June
“Pure” 10S version to follow
To try it out, please contact QNX or Mike Turnlund

Come see a full demo at the QNX booth

Discussions with Cisco on integrating other QNX tools to
target 10S
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Eclipse-based IDE provides standard, flexible platform for
tool integration

Powerful suite of tools enable accelerated development,
improved performance, and higher quality

QNX Momentics available today for QNX-based systems

Efforts underway to integrate selected Momentics tools for
I0S-based systems
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Thanks for Your Time! QpreX
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Download the case study — Using System Tracing to Improve
Packet Forwarding Performance:
http://www.qnx.com/info/systemtracing

Find out what’s coming in QNX Momentics v6.3:
http://www.gnx.com/developers/6 3 glance.html

Evaluate QNX Momentics today:
http://www.gnx.com/products/eval/index.html

Contact Jim Gallagher (jgallagher@qgnx.com) or Sebastien
Marineau (sebastien@qgnx.com) for more information
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