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Summary

> GDB Tracepoints in Eclipse
- Setting up the tracepoints
- Tracing the application/system
- Visualizing the collected data

> Upcoming features
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Eclipse Tracepoints

> Creation of tracepoint as is done as for breakpoints
>  Enable/Disable
> Dynamic condition

> Specification of data to be gathered using symbolic
expressions and memory addresses (actions)

> Trace-state variables can be used in conditions and
actions

> Passcount: stopping tracing after the Nth hit
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Eclipse Tracepoints Selection

> Tracepoints treated as breakpoints
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13 storeX(x); =
14 storeY(y);

15 return first() - second(};
16 }
17 L | . - Margin context-menu
18 int multiply(int x, int y) {
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Go to Annotation Ctri+1 {M‘D
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Eclipse Tracepoints Display

> Tracepoints
> Tracepoints with actions

Enacing.cppz:f“*-k ~al ' RRFENBEE 170

26 sto reﬂﬂ: 4 s fhomefmckhoujruntime Tracing/src/Tracing.cpp [line: 27
2 return first() * second(); [ .@ homemckhoujruntime Tracing/src/Tracing.cpp [line: 64]

2 4 nwmeﬂmckhnwwimeﬂrﬂcingﬁrtﬂrac'mg.cpp [Iine:_ﬁh"‘
int factorial(int y) { || @# homerimckhouruntime racing/src/Tacing.cpp [line: 19]
sl [ 5, homefmckhoufuntime Tracing/src/Tracing.cpp [line: 29]
int total = 1; | # fhomefimckhouruntime Tracingsrc/Tracing.cpp [line: 30]

for (int counter = first(}; counter >1; co fhome/imckhouruntime Tracing/src/Tracing.cpp [line _?_31-*

total = multiply(total, counter);
total++;
}

return total:

; .
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Eclipse Tracepoints Disassembly

> Disassembly view support for Tracepoints

> Tracepoint with condition

- N
= Disassembly EE\\H Enter location here  w || &) g5 ~ T O
B8048671: mov 0x8(%ebp),%eax =]
686048674 : mov S%eax, (%esp)
088048677 : call 0x80486d6 < ZNlBoperationséstoreYEi=
a7 int total = 1;
¥ BBE4867cC: movl $60x1,-0xc(%ebp)
28 for (int counter = first(); counter =1; co
08048683 ; mov O@x8(%ebp),%eax
PBR48686 mov %eax, (kesp)
08048689 call 0xBo486e4 < ZNlBoperations5TirstEv>
£804868e: mov S%eax, -0x16(%ebp)
B48691: jmp 8x80486b7 < ZNl@operations9factorialEi+83>
ﬁ:z total = multiply(total, counter);
8048693 : mov -0x18(%ebp) ,%eax
08048696 : mov %eax,0x8(%esp)
p804869a; mov -@xc(%ebp),%eax
B804869d : mov %eax,0x4(%esp)
080486a1: mov Ox8(%ebp),%eax
080486a4: mov %eax, (%esp)
080486a7: call 0x8048618 < ZNlBoperations8multiplyEii>
AS0486ac: mov %eax, -0xc(%ebp)
'%-: total++;
dap486at : addl $8x1,-0xc(%ebp)
28 for (int counter = first(): counter =1; co
B80486b3 : subl %$0x1,-8x16(%ebp) E
[« | *

© Ericsson | Tracina Mid-Proiect Meetina 2010




Eclispe Tracepoints Properties

> Tracepoints properties
- Location
- Enablement
- Condition
- Pass count

i Properties for x|

Itype filter text Common Guv s w

Actions Class: C/C++ line tracepoint

File: fhome/imckhoufruntimefMracing/src/Tracing.cpp

Line number: |30
Enabled
Condition: total < 25|

Pass count: 10

@ Cancel oK
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Eclipse Tracepoints Actions

=

Properties for x

It}rpe filter text Actions

BTN | oo for this tracepoint

Common

Name Type Summary
collect total Collect Action collect total

Remowve | Upl Down |

Available actions:

Name Type Summary
collect total Collect Action collect total
collect counter | Collect Action collect counter,$reg

Untitled Evaluate Evaluate Action eval Scount=%count+1

Attach | New... | Edit... |

Restore Defaults | Apply

@ Cancel | oK |
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Eclipse Tracepoints Actions

> Tracepoints action types
- Collect
- Evaluate
- While-Stepping
Collect
Evaluate

[ New Tracepoint Action X

Action name: |My New Collect Action

Action type: | Collect Action
Evaluate Action
While-Stepping Action

Data to colleq

Cancel | oK
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Eclipse Tracepoints Control

§
B2 e B i ToO

~ [&] Remote Tracing [C/C++ Application]
Stack frames

= 5 Tracing
= Thread [1] (Suspended : Breakpoint)

— m_ﬂ i nl } at mnrn E'ﬂ mck hritnmtirma_CelincaTanMacinalcre Mrocinn

context-menu

= Copy Stack Ctrl+C
»3 gdb Find... Ctri+F
e Tracing s
=z, Drop To Frame
2. Step Into F5
A PI
= Step Over F6 —I
[£ Tracing.cpp 2 ™~ .i% Step Retumn F7
58 return mStorage|| 5 Start Tracing
51 } @ Stop Tracing
52
53 int mStorage[2]; Instruction Stepping Mode
54 %; Use Step Filters
55
6int main() { # Connect...
operations op; %+ Resume Without Signal
printf("12 + 3 = %d\ k= Resume Es
printf("7 - 4 = %d\n -
printf("9 = 2 = %d\n| == 2Uspend
Terminate Ctrl+F2
printf("5! = %d\n", | % Terminate and Relaunch
« Restart
FOERER 0; &% Disconnect
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Eclipse Tracepoints Control

> Trace Control View
- Refreshing info
- Trace Variables
- Start/Stop Tracing
- Navigate during Visualization
- Stop Visualization

Tracing is currently not active
Buffer contains 18 trace frames
Currently using 2732 bytes out of 5242880
Tracing stopped because of user request

Mot currently locking at any trace frame A#isualizing

Trace Variables

€ Trace Control Eié\\\_ & |4 |ﬂ’£‘ @ |¥ =0
Last updated at: 14:24:36 REffgﬁ Start/Stop
Tracing with live execution op/Navigate Tracing
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Eclipse Tracepoints Variables

2 Trace Control E:E-M'w& = El]

Tracing with live executio

} Initial Value Current Value
Looking at trace frame 3,

$trace_t|mr.—:-stamp ............................................................................................................................................
Tracing is currently not ad | gtracepointCounter 0
Buffer contains 18 trace f : f
Currently using 2732 bytg
Tracing stopped because

Trace variables can be used in
tracepoint conditions or actions

Refresh |

Name:

1 value: |0

Create |

Close
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Eclipse Trace Data

> Resulting trace data
— can be stored to file
- can be visualized in Eclipse immediately or in the future

'-'r—-:.-,ur B 21 g ﬁ i Il i = = E-\
Last updated at: 14:26:03 = Save Trace Data

Tracing with live execution
Looking at trace frame 3, tracepoint 4

Tracing is currently not active

Buffer contains 18 trace frames

Currently using 2732 bytes out of 5242880
Tracing stopped because of user request
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Eclipse Trace Data Visualization

> Each data record is a snapshot of debug information

> Records can be examined using standard debugger views
- As if debugger was attached at a specific point in time
- Only collected information can be shown

> All collected data of a record can also be dumped as plain
text
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Eclispe Trace Data Visualization

Debug - NonStop/src/NonStop-cpp - Eclipse SDK

File Edit Source Refactor Navigate Search Project Bun Window Help

| mEe| oo |@de | 6|8 5 e e _
%5 Debug 32 = O ts- Variables &2 11t Registers .\Modula} ook da =
$¢ &7 [k [ TP = : S | I B €a = || Name | Type | Value
< [T] Remote tracing [C/C++ Remote Application] e  Hik :
- B NonStop = threads pthread _t 066370928
< ® Thread [1] [core: 0] (Suspended : Tracepoint 1, Record 4) P (= thread unsigned long |30 xbrccg8ac
= main() at NonStop.cpp:44 0x804864d i easaEd D o X8048821 "Thread 3
+4 Remote Shell Er el
.5 odb  pthread_t > 074763632
+& NonStap » message2 ‘ char * x8048818 "Thread 2"
¢9- iret2 Lint
[¢ Hello.cpp [El Codan.cpp (@ NonStop.cpp 32 & = B | © Breakpoints £
41 'i-retz = pthreaﬁ_create[ &thread2, NULL, thread execl, (void*) message2); 1 | ® R 5@ g a | @ |
41 iret3 = pthread create( &thread3, NULL, thread exec2, (void*) messaged); R
4 @ Hello.cpp [line: 112]
43 for (int i’:?:'i"ﬂs:"iﬂ} ' — M e Hello.cpp [line: 128]
4 j_: g{gz{i}armther Toop\n®); = NonStop.cpp [line: 58]
16 pthread create( &thread[i], LL, thread exec3, (woid*) &i); ¥ & NonStop.cpp [line: 41]
47 1 ) ) ’ i "M NonStop.cpp [line: 44] [condition: | =10]
48 /* Wait till threads are complete bAfore main continues. Unless we */ .
49 /* wait we run the risk of executing\an exit which will terminate  */ o ;
58 /* the process and all threads before Xhe threads have completed. .y Trace Control & o
51

Last updated at: 09:53:29

52 pthread join(thread2, NULL);

53 printf(“Thread 2 returns: %d\n", iret2); Tracing with live execution

e pthread_join(thread?, NULL); Looking at trace frame 4, tracepoint 1

5/ printf("Thread 3 returns: %d\n", iret3); Trading is currently nol aclive

Buffer contains 11 trace frames
Currently using 6090 bytes out of 5242880
Tracing stopped because of user request

58 return 8;
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Planned Tracepoint Features

> Support for Static Tracepoints (GDB/UST)

> Support for Fast Tracepoints
- Explicit or implicit support?

> Support for Observer mode

> Support for Global Actions (affecting all tracepoints)
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Planned Tracepoint Features

> Enable/Disable Tracepoints during Tracing

> Tracepoints Enhanced Visualization:
- Currently the user must have an idea of what has been collected
- Goal is to directly and only show what has been collected

> Fast Tracepoints on 3-byte instruction
- Currently fast tracepoints are 5-byte jumps insert in the code
- New 3-byte jump to a nearby location to the 5-byte jump
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Planned Tracepoint Features

> Pending Tracepoints (for dynamically loaded code)

> Thread-specific Tracepoints

> Generalization of Tracepoints
- Hardware Tracepoints
- Tracing Watchpoints
- Tracing Catchpoints
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Other Planned Features of Interest

> Tracepoints technology is being extended to breakpoints
- Breakpoint conditions evaluated on the target
- Byte-code translation
- (Trace) State variables extended to breakpoints

> Global breakpoints
- Setting a breakpoint for any process of the system
- Can even affect future processes
- Great for short-lived processes, or debugging start-up sequence
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Conclusion

> Can perform the entire tracing scenario in Eclipse
-Setup
-Trace
-Visualize

> Many enhancements planned
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Questions?
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