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Motivation

* Help users understand what is happening when
something is different.
= Performance differences between versions of the
application.
= Performance differences between system

configurations.
= Why some requests are slower than others?
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Trace Collection

* |nstrumenting Jaeger source code with LTTng.
= Defining the start and endpoint of each span.

* Converting JSON to DAG.
* |llustrating the communication between the main thread

and its peer on the kernel side.

Background
[Application ]::>[ Kernel ]I::>[ Daegmons ]:>[ Traces ]

Traces ] Findin
|:: > | :: > g the
[ Compass { main Process
[ Jaeger-client ] |::>[ Jeager-agent ] |::>[ Traces ] @

Finding all
peer threads
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Trace Start May 12 2022, 14:15:23.095 Duration 33.04s Services1 Depth2 Total Spans 4

Ops 8.26s 16.52s 24.78s 33.04s
Service & Operation v > ¥ >» ops 8.26s 16.52s 24.78s 33.04s
> I © booking ntooking EEESS——————
Sk Control Flow X B =3 E AEBEI BREEBEY | 40 &® Q Newadtipwol| v § = B
Piocess TID PID PTID ~ Birth time 12:00:39.782 12:00:39.784 12:00:39.786 12:00:39.788 12:00:39.790 12:00:39.792 12:00:39.794 12:00:39.796 12:00:39.798 12:00:39.800
¥ kernel
¥ gnome-shell 2594 2594 2313 | 12:00:39.711202711 - — = s 1 ! —— T 1] |
¥ terminator 2170572 2170572 2594 12:00:39.711582785 - ZeeasimENaest - = -
¥ bash 2171052 2171052 2170572 | 12:00:39.731428180
¥ python3 2182112 2182112 2171052 | 12:00:42.676958408
¥ python3 2182113 2182112 2182112 12:00:42.714719176
python3-ust 2182114 2182112 2182113 12:00:42.748375003
python3-ust| 2182115 2182112 2182113 | 12:00:42.748416858
python3 2182116 2182112 2182112 12:00:42.813874107
python3 2182117 2182112 2182112 12:00:42.879236517
——
i= kernel i= finishSpan X  i= ust/uid/1000/64-bit = (=]
Trace Timestamp Channel CPU Event type Contents TID Prio PID Source Binary Location Fu
<srch> <srch> <srch> <srch> <srch> <srch> <srch> <srch> <srch>
- call_site=OxFfFFFFFfc14d95Fe, ptr=0xFFFfa0cF6fb90000, bytes_req=739, bytes_alloc=1024, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context.Jaid=857
kernel 12:00:39.704 537 895 kernel(hannel_z 2 kmem_kfree call_site=0xFFFfFfffc14d9654, ptr=0xffFfa0cF6Fb90000, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050
kernel 12:00:39.704 539 324 kernelchannel 2 2 kmem_kmalloc call_site=OxffffffFfc14d95Fe, ptr=0xffffa0ce22dd0a00, bytes_req=312, bytes_alloc=512, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 540 225 kernelchannel_2 2 kmem_kfree call_site=0xfFFFFFFFfc14d9654, ptr=0xffffa0ce22dd0a00, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 541026 kernelchannel 2 2 kmem_kmalloc call_site=OxFffffffffc14d95Fe, ptr=0xffffa0ce622d9d30, bytes_req=16, bytes_alloc=16, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 541208 kernelchannel_0 0 power_cpu_idle state=4294967295, cpu_id=0, context.packet_seq_num=0, context.cpu_id=0, context._tid=0, context._pid=0 0 0
kernel 12:00:39.704 541299 kernelchannel_2 2 kmem_kfree call_site=0xfFFFfFfffc14d9654, ptr=0xffffa0ce622d9d30, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 541968 kernelchannel_2 2 kmem_kmalloc call_site=0xFfffffffc14d95Fe, ptr=0xffffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 542 171 kernelchannel_2 2 kmem_kfree call_site=0xFFFFFFfFc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 542 262 kernelchannel_0 0 power_cpu_idle state=1, cpu_id=0, context.packet_seq_num=0, context.cpu_id=0, context._tid=0, context._pid=0 0 0
kernel 12:00:39.704 542 525 kernelchannel_2 2 kmem_kmalloc call_site=OxfffFffFfc14d95Fe, ptr=0xFfffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 542 697 kernelchannel_2 2 kmem_kfree call_site=0xfFffFfffc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 542 849 kernelchannel_2 2 kmem_kmalloc call_site=0xFfffffffc14d95Fe, ptr=0xffffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 001 kernelchannel 2 2 kmem_kfree call_site=0xfFFfFfffc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 153 kernelchannel_2 2 kmem_kmalloc call_site=0xFfffffffc14d95Fe, ptr=0xffffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543316 kernelchannel_2 2 kmem_kfree call_site=OxFfFFFFFfc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 468 kernelchannel_2 2 kmem_kmalloc call_site=OxFffffffffc14d95Fe, ptr=0xffffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 619 kernelchannel_2 2 kmem_kfree call_site=0xFFFfFFffc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 771 kernelchannel 2 2 kmem_kmalloc call_site=Oxffffffffc14d95Fe, ptr=OxffffaOce30e72c50, bytes_req=2, bytes_alloc=8, gfp_flags=3264, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 543 934 kernelchannel_2 2 kmem_kfree call_site=OxffffFfffc14d9654, ptr=0xffffaOce30e72c50, context.packet_seq_num=0, context.cpu_id=2, context._tid=1050, context._pid=857 1050 857
kernel 12:00:39.704 544 086 kernelchannel 2 2 kmem kmalloc call site=0xFfffffffc14d95Fe, ptr=0xffffaOce30e72c50, bytes req=2, bytes alloc=8, gfp flags=3264, context.packet seq num=0, context.cpu id=2, context. tid=1050, context. pid=857 1050 857
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Strategy

* Local problem

= Bad code
v/ Infinite loop.

* System problem
= System misconfiguration.

= Workload on the CPU/ Memory/ Network.
v/ Using benchmark tools for creating HW load.

WARNING: --num-threads is deprecated, use --threads instead
sysbench 1.0.18 (using system LuaJIT 2.1.0-beta3)

Running the test with following options:
Number of threads: 16
Initializing random number generator from current time

Prime numbers limit: 10000
Initializing worker threads...
Threads started!

CPU speed:
events per second: 45867.

General statistics:
total time: 10.0003s
total number of events: 458710

Latency (ms):
min: 0.
avg: 0.
max: 24.
95th percentile: 0.
sum: 159949.

Threade fairnecc-
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Strategy

* Span or swim lane showing call graph relationship

[
DAG also ShOWS Call graph Concurrent behavior: Concurrent behavior:
, : :
and the task’s relationship Asynchronous Synchronous
* Concurrent behavior Request Request

. . . start start
* Synchronization points ? ?
* Asynchronous Behavior O @

time
____________________ A
A
B
TRACE c
D
Request Synch
A h :
: Reference: Stop ranch Pt
https://nrs.harvard.edu/URN-3:HUL. Request
INSTREPOS:37365088 stop
SPANS
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Strategy

* Extracting critical path
= Concurrency
Finding the path between the start and endpoint of the execution while we
are not waiting for something else.
= No concurrency
The workflow of the application.

2 3 7
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Strategy
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Strategy
* Comparison: T .
//// .‘ : .. ® ® “‘ ® 0 \\\

= Frequent patterns of fast executions which are/ - - '. e " \)

not available in low executions. \\ ® .' o o® o .. ® J
= Frequent patterns of low executions which are - 7

not available in fast executions. s owBreewtonime - Fast Excoution Eiinf///
« Common patterns between low executions

and fast executions with different frequencies. ‘

Fast frequency Low frequency
Comparison Analysis patterns patterns
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Future Goal

* Extracting critical path based on the DAG.
* (Categorizing executions.
e Localizing performance problems.

Fast
P o frequency frequency
// S~ patterns patterns
~ N
% ) o B
o 0 0 / o 09 ° o \
X \
| CIY ®
\ ) o © :

N Low Execution Fast Execution - 7 \ J
~ ~ Tlme Tll’l’le ~ -

Frequent Sequential
Pattern Mining
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Thank you

Email: maryam.ekhlasi@polymtl.ca

Source Code: https://github.com/maryamekhlasi/jaeger-client-python.git

POLYTECHNIQUE MONTREAL — <Maryam Ekhlasi> 13/13  dorsal.polymtl.ca




