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QorIQ™ P4 Series P4080 Block Diagram
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Debug Capabilities Overview (very brief!)

Run Control

- Provides access to registers and memory and can start or stop
the cores as needed

Real-time Trace

- Provides an nonintrusive log of instructions, data and various
events that happens in the SoC

Performance Monitoring

- Supports the ability to count a variety of events on the cores and
various SoC blocks.

Cross-Triggering

- Allows debug events from various functional areas in the device
to be selected, filtered and combined to trigger a variety of SoC,
Core, and Off-Chip actions
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u
N ex u s Tra c I n g Note: This conceptual diagram does not represent

actual physical connectivity.
There are intermediate blocks, such as RCPM/NXC,
along several of the paths represented.
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DDR buffer

- QorlQ devices can capture Nexus trace to one or more of the following configuration buffer locations
(certain tradeoffs apply)

- Internally in the Nexus Port Controller (NPC) Trace Buffer
- A trace buffer defined within the SOC’s DDR memory

- Trace can be captured by
- Using Freescale CodeWarrior

- Python scripts (provided) These scripts configure the trace logic and perform a simple trace collection
by using either of the two trace buffer locations.
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PA10 LTTngX

What
» Freescale’s enhancement to the Eclipse
Community LTTng 1.0 Toolkit

» Provides a consolidated view of LTTng
trace information and QorlQ Nexus Trace
information.

» Designed to allow users to include Nexus
events in the LTTng Views

Features

» Import existing CodeWarrior Nexus traces.

» Synchronize LTTng traces to Nexus Trace.

» Synchronized display of LTTng and Nexus
traces.

» Display of LTTng and Nexus events side
by side.

» Users can observe how the LTTng events
correlate with Nexus events.

» Ability to display Nexus trace events
together with LTTng events in the LTTng

views.
&
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© © ® LTTng - CodeWarrior Development Studio

File Edit Navigate Search Project Run LTTng Window Help
v B | Qv | AV kel 5 MLTTng
. Project & = O ||Sp Control Flow % . : Resources| £ Statistics hheee®&aey v =0
+ B ccc Process Brand PID TGID PPID CPU Birth sec Birth nsec TRACE 1008:800  1009:000  1009:200  1009:400  1009:600
& RemoteSystemsT
+ B test
- Btests
- & Experiments [}
+ (= hdfd [1]
+ & test5[1]
+ (= Traces [2]
i= Events - hdfd & 2 =0
Ti Source Type Reference Content

alignment:0,int:4,size_t:4,name:

1008.721574336 | Kemel Core | metadata/0/core_marker_id p4080trace
(D] 1008.721583563 | e500mc core Info i
=g ® 1 1008.721586470 | eSOOmc core! Info |
| 1008.721589110 | Kemel Core metadata/0/core marker | forr' p4080trace
1008 721591750 | Kemel Core metadata/O/core marker_id | | p4080trace
1008 721594390 | Kemel Core metadata/O/core marker | forr p4080trace
@ | 1008.721597110_| e500mc_core i p4080trace

Debug Status = 0x0

Branch and link instruction occ
| name:core_marker_format,form:
alignment:0,int:4,size_t:4,name:
name:softirq_vec,format:id %d ¢

E Propert
3 -
E
Propert Value
[2{ Problems | 4§ Remote Systems 32 |l Histogram | & Time Frame £ 2 B &% Y <=0

+ [ tcftest

+ 8 192.168.56.101
+ [ p4080

+ [ p4080-1
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Design Constraints

- One of the objectives of the integration was to be able to
display the Nexus event information in the LTTng events view.

- The CodeWarrior (CW)Trace views has features that are not
present in the LTTng Events view.

- Integration effort involved adding features to the LTTng views to
make if feature-wise equal to Freescale’s CodeWarrior View.

- The missing features in the LTTng event view were search, filter,
and disassembly display.

- We wanted to allow the user to display CW trace data in the
LTTng views even if no LTTng trace data is available.

- In this way, we can leverage the LTTng views like the Histogram to
give users additional representations of the CW trace data.

Z “freescale- ’



LTTng Events View Integration

i= Events - tests &\ ® 2
=== Toggle Nexus
I D Ty Content . event display
126.139880786 | Kemel Core | metadata/1/core_marker id | trace alignment:4,int:4,size_t:4,name:vm_map,event_id:O,pointer:\ ’
126.139882679 | Kemnel Core | kemel/3/page_fault_entry | trace trap_id:769,write_access:0,address:0xe10e30f,ip:0xdc5cf40f -
126.139887826 | Kemel Core | kemel/3/page_fault_exit trace res:512
126.139889453 | Kemnel Core | metadata/1/core_marker forr: trace name:vm_map,format:pid %d start %Iu end %Iu flags %lu pt
Nexus events appear
N i 126.139889453 | e500mc_core T highlighted, and with an
126.139896253 | Kemnel Core | metadata/1/core_marker forr: trace name:page_fault_get_user_entry format:address #p%Iu writ , icon on left-most
— : column
‘ : Left-most column
toggles display of inline
code, as in SA Trace
Events viewer

- Figure above shows LTTng view and the initial set of changes to the view.

- When adding Nexus trace events to the view, it should be obvious to the
user which events are Nexus and which ones come from LTTng
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LTTng and Nexus Trace Synchronization

- The first time the toggle button is pressed, a dialog will be presented to the
user to select the Nexus trace of interest.

- Since the timestamps for the events will likely differ, it will be necessary to
allow the user to specify a common reference point on which to base the
timestamps from the various sources:

B

Specify the location of the trace

Trace Directory l | I

[Workspace... ] [File System...] [ Variables... ]

Time Correlation

LTTng Timestamp: | 121.23296327 SA Trace Timestamp: | 94457623 |
Timestamp Source Type Timestamp Source Type
121.233307380  Kernel Core kerneli2/sched_sc 94466730 €500mc_core_0  Branch
131.23396327 Kernel Core kernel'S/softirg_en 94487628 €500mc_core_0 Branch
131.233865940  Kernel Core kernelS/softirg_ex 94487628 eS00mc_core_0  Info

Cancel

This dialog allows selection of Nexus trace to be added to the
LTTng view.
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Viewing Nexus and LTTng Trace Data Together

i= Events - mixed Szn‘

163.167050790
163.167052896
163.167055892
163.167058043
163.167060710
163.167063163
163.167064721
163.167065510
163.167068417

e500mc_core_0
Kemnel Core
e500mc_core_0
e500mc_core_0
Kemnel Core
Kernel Core
Kemnel Core
e500mc_core_0
Kernel Core

Kemel Core

Type
Info
metadata/0/core_marker_id
Info

Info
metadata/0/core_marker_forr
metadata/0/core_marker _id
metadata/0/core_marker_forr
Branch
metadata/0/core_marker_id
metadata/0/core_marker_forr

Rererence

TraceData?2 (test2-core0)
forktest

TraceData2 (test2-core0)

TraceData?2 (test2-core0)

alignment:0,size_t:4,int:4,name:page_fault_get_user_entry,pointer:¢ -
Branch and link instruction occurrence
Branch and link instruction occurrence

forktest name:page_fault_get_user_entry,format:address #p%Iu write_acce:
forktest alignment:0,size_t:4,int:4,name:swap_out,pointer:4,event_id:3,long:
forktest name:swap_out,format:pfn %lu filp %p offset %lu,channel:mm
TraceData2 (test2-core0) Branch from ? to printf. Source address = ?. Target address = 0x103
forktest alignment:0,size_t:4,int:4,name:bio_complete,pointer:4,event_id:12,
forktest name:bio_complete,format:sector %llu size %u rw(FAILFAST_DRIVEl ¥

L £

- The events and control views displays color-coded Nexus events intermixed
with the LTTng events (time ordered)

- You can observe how the Nexus events correlate with the LTTng generated
events
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Importing Nexus Trace

- Import Nexus trace data to the
LTTng projects through the same
mechanism as used for importing
LTTng trace.

- Select your project in the Project
view, and right-click the Traces
folder.

- Select Import Trace from the
context menu.

- The Import dialog box appears.

- Click Browse against the From
directory field, and select a
directory from where you want to
import the trace data.

- Click OK.

- The trace appears in the Import
dialog box.

L £
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File system 2
Import resources from the local file system. ‘UA
From directory: |/sources/testing/traces/satrace W W

v (= satrace @ [ trace.20110825.0827.bin

Into folder: \/tesUTraces/satrace

Options
Overwrite existing resources without waming
Create complete folder structure

@ Create selected folders only

|Advanced >>

Form Editors Win

File Edit Navigate Search Project Run Profiler LTTng

Fov AR ACSAE 28
e bt o= Co = B |2k Control Flow 2 = Resources | & Statistics

= ~ Process Brand PID TGID PPID CPU Birth sec f

= Experi'ment“s [0]

— (= Traces [1]
= satrace
= test-core0

Vec, C-5, CodeTEST, CodeWarri
r Expert, QorlQ, Qorivva, StarCol
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PA10 Linux Trace Support: LTThgX

- You can differentiate between a Nexus trace and a LTTng
trace in the LTTng project by the different icons.

% Pro % %= Con‘ =8

~ & [TTng-Nexus - SA Nexus traces can be imported into LTTng
— & Experiments [1] / projects and added to experiments

- (= mixed [2]
W forktest
< satrace

— (= Traces [2]
W forktest

= satrace

L £
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Viewing Nexus and LTTng Trace in the Histogram

- We modified the histogram view to allow users to view Nexus
trace events and see the correlation of those events with the
LTTng events being monitored.

- When the user enables the display of Nexus trace events in the
events view, the other LTTng views will adjust accordingly. The
histogram might look as the following screen shots depict:

¥ Time Frame | Jfij Histogram £2 . [2! Problems #§ Remote Systems =0

358
Current Event Time, (sec) Window Timerange, (sec) Cursor Centered on, (sec)

131.303609569 [0.423824006 [131.303609569 ihl J‘ o
1 FTTTPY T P S ———)
131.088841109 131519185485

Iy ml]n.. PR | ﬂ\l-.“-!llhu‘u] TR [T NP T 11111111 A

T - (-
126.139880785 146.170453917

The Nexus events being displayed in the picture above are drawn in a way that
the user can easily differentiate between them and the LTTng events.

® £
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LTTngX

Current Event (sec)

It Histogram 32 . [2/ Problems|

[163.217050600

67050600

= E\l
0
Window Span (sec) Window Center (sec)
| [0.100000000 | [163.217050600 :
163.167050600 163.267050600
AR |||||"I|I’||||||u| |||||I|I||||||“| A ‘I| “hll I||| 1 I |I||
183.984277149

Orange: mixed

LTTng and Nexus events

events

Red: Nexus

Blue: LTTng events

- The histogram view displays color-coded events

L £
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Quick Use Case Description
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Brief discussion of an LTThgX Use Case

Scenario

- A user is investigating an issue in their embedded system that is
causing network performance problems intermittently. There are
multiple applications running in user space. The user is unsure whether
the problem is with the applications, or with the network driver.

- The user can:

- Enable LTTng kernel tracing in the system, and instrument user space
applications with LTTng UST.

- Enable LTTng kernel tracing in the system and the collection of Nexus
Trace

- |f the source code is available, second option available more
compelling as Nexus trace can replace LTTng UST providing source
code reconstruction and would show synchronization of LTTng kernel
events to the user’s source code.

~ “freescale- 18



LTTngX usecase walkthrough

» Step 1: enable LTTng kernel tracing on target system

» Step 2: build and deploy nexus based userspace tracing modules and
libraries

» Step 3: capture traces

root@p5020ds-32b:~# lttctl -C -w /tmp/tracel tracel
root@p5020ds-32b:~# python ntrace.py -cmdline=./networkingapp -prog —-filterprograce -tstamp -
cpu=[0] -ddr

root@p5020ds-32b:~# lttctl -D tracel

» Step 4: view and analyze

L £
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LTTngX use case walkthrough

Importing the nexus trace follows the same process as importing LTTng

traces:

File system

Import resources from the local file system.

=

<A

From directory: [/sourcesltesting/traces/satrace

LMEsaace 9

trace.20120823.0827.bin

Into folder: [/testhraces/satrace

Options
| Overwrite existing resources without waming

| Create top-level folder

L £
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LTTngX use

case walkthrough

Users can analyze both userspace and kernel traces together as with LTTng UST

827 - Eclipse Platform

v =

‘Qv‘é"v‘ J Pv

b‘i}:. Project 23‘ \

-Contmll = B8 S Control Flowl = Resources‘E] Statistics 83

- Btest
- (& Experiments [1]
- (= l0Tng and Nexus [2] - & CPUs
®; forktest + o 890 0 0 0
= satrace + (= Event Types
- (& Traces [2] + (= Modes
W forktest + (= Processes
satrace - [=] forktest | 21215 | 120.854146455 | -13136.105894978 | 79.699054687
& test-core0 - & CPUs
+ [&o 13052 16.39962013 327.551116046 25.348370102
+ 1 [2415 9.00607376 -12944.150894951 20.748176203
+ &2 | 535 15.087541676 0.199648395 0.014989965
+ &3 | 436 15.646693907 0.009551033 0.000599771
+ [&a |2018 15.684241055 52.905802592 4.068174344
E Properties PR \ = B | i= Events - satrace %
ﬁ = RE] ence conten

Branch and link instructio

L £
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e500mc_core_0
1170.879975706 | Kemnel Core | kemel/5/softirq_exit | forktest
1319387.0 i e500mc_core_0; pid i e500mc_core_0
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What is next?

- Improve support for multicore.

- Add support (to the viewers) for viewing coordinated,
synchronized Nexus trace from core(s) and SoC Nexus clients

- Add support for mixing trace events along with performance
events from SoC blocks

- Add support for newer devices that we have coming out.

- Migrate to LTTng 2.0 — currently we are on LTTng 1.0. We plan
to completely review our current LTTng and LTTngX support
based on LTTng 2.0
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