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apt-get install tree

B Running : 63% 1 Blocking : 37%
apt-get I 11 ” 17|

Incl. self Called Function Location
| 100.00 (0) @ 0x0000000000001650
5587 0.00 1 ® 0x000000000040a5a8 apt-get a e a
mm 99.87 0.00 1 # (below main) libc-2.17.s0: libc-start.c
N 99.87 0.00 1 H 0x000000000040a0b0 aptget - - -
9972  0.00 1 B CommandLine::DispatchArg(CommandLin... libapt-pkg.s0.4.12.0
9572 0.13 1 H 0x0000000000416ca0 aptget I S Wal tl n fo r?
7220 0.00 1 = 0x00000000004251e0 apt-get [ ]
W 6328 0.00 1 ® pkgCacheFile::0pen(OpProgress*, bool) libapt-pkg.s0.4.12.0
W 6265 0.00 3 ® pkgCacheFile::BuildDepCache(OpProgress*) libapt-pkg.s0.4.12.0
W 6265 051 1 ® pkgDepCache:Init(OpProgress*) libapt-pkg.s0.4.12.0
W 5346 222 1 ® pkgDepCache::Update(OpProgress*) libapt-pkg.s0.4.12.0
| | 41.23 3.66 609598 M pkgDepCache::DependencyState(pkgCac... libapt-pkg.s0.4.12.0
| ] 37.57 1 10.16 1828 794 M pkgDepCache::CheckDep(pkgCache::Depl... libapt-pkg.s0.4.12.0
[} 26.49  2.24 1130829 B debVersioningSystem:CheckDep(char con... libapt-pkg.50.4.12.0

Traditional profiler output
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» question 1
» guestion 2

Q. Elements | Network | Sources Timeline Profiles Resources Audits Console »= %at iS the server

® O YT := [Preservelog

Talo W%
-y ] - Type | Initiator ! Timeline dOIng :
Path | Text . Conb | Later 40 ms
; polls/ i 200 : ot 49...| 1. ar,
| = _-'.'|'-|'k|:t' 0K B er 208 E . 27 me I 22 ms '.\1“5'_'1 ms

Blocking 1.448 ms
DNS Lookup [ 0.354 ms
Connecking 0.274ms

Sending 0.060 ms
Waiting 20.220 ms
Receiving 0.718 ms

1 requests | 493 B transferred | 23 ms (load: 56 ms, DOMContentLoaded: 57 ms)
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Task state

sys_entry sys exit sys_entry sys_exit

sched_switch sched_switch

TASK_INTERRUPTIBLE
TASK_UNINTERRUPTIBLE



Device wake-up

read BIE@EIKED

wakeup

Task wake-up

read BIE@EIED

wakeup




Remote wake-up

SIE@EINED

wakeup

7

network




Required events

sched switch

sched wakeup
irq_handler_{entry, exit}
hrtimer_expire_{entry, exit}
softirg_{entry, exit}
iInet_sock local {in, out}

System calls not required!
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Analysis overview

a
N

A
lttng-relayd

Distributed tracing

1) Start relayd

2) Start tracing on each machine
3) Execute the load

4) Stop tracing

Off-line analysis in TMF

1) Create experiment

2) Synchronize traces

3) Compute the execution graph
4) Compute the critical path






Conclusion

Crossing machines boundaries works
Trace synchronization appropriate
Shed light into complex, actual executions

Precise and universal tool, independent from
user-space runtime



Future work

* Performance counters of the active path

 Filter Ittng-relayd packets for streaming
* More scalable analysis using state history



Thanks to Professor Michel Dagenais and our partners
EfficiOS and Ericsson.

Special thanks to Genevieve Bastien for her excellent
work on Luna Dorsal.

More Information on:

http://step.dorsal.polymtl.ca/~fgiraldeau
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Bl runNInNG Bl sLock DEvICE
I 2 PC Server [ ] nterrupTeD ] user_iNPUT
Commands: hog B rresvereD [ NETWORK
B Mer B vnknown
Default control flow view
wk-clihog 15299 15296 ||| i
Critical Flow View : request hog()
{li Histogram E Properties Ul Bookmarks | Critical Flow View 2 E B % o I ® 5 = 8
5

Process Elaps Percent 15:03:58.360 15:03:58.380 15:03:58.400 15:03:58.420 15:03:58.440  15:03:58.460

[15297,/usr/local/bin/wk-srvhog] | 0.102] 98.76
[15299,/usrflocal/bin/wk-clihog]  0.001 1.24

Critical Flow View : request hog()

il Histogram E Properties Ll Bookmarks | 3 Critical Flow View 22 ‘5. Synchronization i= BB 4 4 & g = 8

Process Percent el
v "6581818F4342-412Fa231-2bc1d3b59e7d" | 0.00
[18272,55hd) 0.03
[32 kworker/0:1] 0.01
[18223,sshd] 0.13
[346,dbus-daemon] 0.21
¥ "e103aB82-7398-4813-8f8e-2faf53059d40" | 0.00
[1412,wk-srvhog] 94.40 -




_ ™ 1) GET /wkdb/polls/1
4 €@ | [ django-httpd.phd.vm/wkdb/polls/ 7| &3 » = 2) POST vote

3) GET redirect

s guestion 1
+ guestion 2

[ Base template x
L4 ¢ | [ django-httpd.phd.vm/wkdb/polls/157| =5 » aE

question 1

choice 2
* choice 1

: Vote

[ Base template

L4 = & djang::rhttpd.phd.vm_'-*:.--.--: ) ' *jff;’ D » aE

question 1

+ choice 2 -- 26 votes
+ choice 1 -- 13 votes

Vote again?




[ Base template x WY

P |

» guestion 1
= question 2

Q. Elements | Metwork | Sources Timeline Profiles Resources Audits Console

L 4 G .i_|L djangﬂrhttpd.phd.vm'-".-.

= & 10 x

® ® ¥ == []Preservelog
N St... 2
F.:::E P... Text Type | Imbiator
{; polls/ e |20 |, -

= _-'-'-'-'I“:EL_' DK ol er

What the server

Size Time

Conbi | Later e 40 ms |S d0|ng’)
49... 23.. "
298 | 22 m SISy " | m=

Blocking 1.4438 ms

DNS Lookup [0.354 ms

Connecking 0.274 ms

Sending 0.060 ms

Waiking 20.220 ms

Receiving 0.718 ms

1 requests | 493 B transferred | 23 ms (load: 56 ms, DOMContentLoaded: 57 ms)



http://step.dorsal.polymtl.ca/~fgiraldeau

. B RUNNING Bl sLock DEvICE
Django Polls App S —
. PREEMPTED NETWORK
mechanize + Apache WSGI + ] [
B Mer B unknown

postgresql
il Histogram = Properties Ul Bookmarks | 3 critical Flow View 32 | *S. Synchronization i= BB 4 {4 & =5 = 0
Process 14:22:41.450  14:22:41.500
¥ "b94679b8-6309-4e83-9db5-53afce84201F"

[21067,postgres) - gmn!

[21066,postgres) - | M*F

[-1,kernel/0] | [l | [ — |

(21065 postares] N WO
¥ "d668b0F5-a0fb-42dc-9bcc-5ba24e696e0d” -

[11221,/home/ubuntu/.virtualenvs/wkdb/bin/python] -‘ H | L | | ]

[-1,kernel/o] -
¥ "99463349-4749-42d0-b549-34b45b7b78eg”

[10024,apache2] il

[10051,apache?] \

[10011,apache2] himbi—

[10030,apache2] -

[10009,apache2] ki o

[10022,apache?] |

N\ _J
1 2 3

GET form POST form redirect



. B RUNNING Bl sLock DEvICE
Django Polls App ) e [ useneur
I PREEMPTED NETWORK
mechanize + Apache WSGI + [ ] ]
pOStgresql Bl TMer Bl unkNowN
1) GET form
il Histogram E Properties Wl Bookmarks | 5 critical Flow View 52 |5 Synchronization = B
E=E B 408 S
Process 14:22:41.470 14:22:41.472 14:22:41.474 14:22:41.476 14:22:41.478

¥ "b94679b8-6309-4e83
[21067,postgres]
[21066,postgres)
[-1,kernel/0]

|
[21065,postgres]  H NN NN .

¥ "d668b0f5-a0fb-42dc-
[-1,kernel/0]

¥ "00463349-4749-42d0-
[10024,apache2]
[10051,apache2]
[10011,apache2]
[10030,apache2]
[10009,apache2] & B
[10022,apache2]




. B RUNNING Bl sLock DEvICE
Django Polls App R R—
I PREEMPTED NETWORK
mechanize + Apache WSGI + [ ] ]
pOSth'GSC” Bl TMer Bl unkNOWN
2) POST form
ilii Histogram E Properties [l Bookmarks | 3 Critical Flow View 2“5 Synchronization = &
& i @ B % ¢ 4 & &
S 14:22:41.500 14:22:41.505 14:22:41.510 14:22:41.515 14:22:41.520

Ti

¥ "b94679b8-6309-4e83
[21067,postgres]

[21066,postgres] - FFFJ'”F F “—

[-1.kernel/0] stateTypeName [21066,postgres]
[21065,postgres] State BLOCK_DEVICE
v "d668bOF5-a0fb-42dc- _ Date 2014-05-06 ]
[11221,/home/ubun —- Start Time 14:22:41.520206199 il
[-1,kernel/0] Stop Time 14:22:41.526466569 '
¥ "9946aa49-4749-42d0- Duration 0.006260370
[10024,apache2] '
[10051,apache2]
[10011,apache2] i-I e iRl iR N
[10030,apache2]

[10009,apache2] [}
[10022,apache2]



. B RUNNING Bl sLock DEvICE
Django Polls App ) e [ useneur
I PREEMPTED NETWORK
mechanize + Apache WSGI + [ ] ]
B Mer B vnknown
postgresq|
3) GET redirect
{li Histogram EI Properties [l Bookmarks | 5 Critical Flow View 2 |5 Synchronization = ©
FiE el ¢ 4 &S
Process 14:22:41.530 14:22:41.535 14:22:41.540 14:22:41.545 .
v "b94679b8-6309-4e83
[21067,postgres] N W 1

[21066,postgres]
[-1,kernel/0]
[21065,postgres)
¥ "d668b0F5-a0fb-42dc- '
[-1,kernel/0] '
¥ "9946aa49-4749-42d0
[10024,apache?] [ | BT ERIiEm 2 0OF

[10051,apache2]



Network share

mount.cifs ~330ms

RUNNING BLOCK_DEVICE

INTERRUFTED USER_INFUT

PREEMFTED NETWORK

100N

TIMER UNKNOWN

LTTng Kernel - CIFS/Experiments/cifs/cifs_ - Eclipse SDK

i @~ F v Q L & B | TTng Kernel
5 | |l Histogram = Properties (l Bookmarks [T Critical Flow View 32 | & Synchronization = B Ry P L w e = 5
By Process ! 16:19:56.450 16:19:56.460 16:19:56.470 16:19:56.480 16:19:56.490 16:19:56.500 16:19:56.510 16:19:56.520 EN
- ¥ "5f3385a7-0663-4bd1-a4da-98af13e7adec” =
F [1406,kworker/u4:1]

oz [1407,/sbinfmodprobe] =
- [1395,/sbin/mount.cifs] I . ]

[2,kthreadd]
[1408,kthreadd]
[1409,kthreadd]
[53,kworker/fu4:1]
[1410,kworker/fu4:1]
[1411,/sbin/modprobe]
[1412,kthreadd]
[1413,kworker/u4:1]
[1414,/sbin/modprobe]
[1415,kworker/fu4:1]
[1416,/sbin/modprobe]
[1417 kworker/u4:1]
[1418,/sbin/modprobe]
[1419 kthreadd]
[1420, kworker/u4:1]
[1421,/sbin/modprobe]
[1422 kthreadd]
[1423 kthreadd]
[1424, kworker/u4:1]
[1425,/sbinfmodprobe]
[1426,kthreadd]
[-1,kernel/1]
[1403,kthreadd]
[136,jbd2/sda1-8]
[1394,/bin/mount]
[1404,kworker/fu4:1]
[1405,/sbin/modprobe]
[1401,kworker/fu4:1]
[1402,/sbin/modprobe]
[1397, kworker/u4:1]
[1398,/sbin/modprobe]
[1399,kthreadd]
[1396,mount.cifs]

¥ "a538eed5-6ee4-456d-b67d-1054feb9obF0"
[1393,5mbd]
[-1,kernel/1]
[644,smbd]

|
| [

Samba
server

e

modprobe

| j 1 i
jin}

kworker +
kthreadd

_k

jbd2/sdal-8

——



I RuNNING I sLock pEvicE
Network share [ wrewsvereo [ useR e
directory listing Bl rre=vereo [ NETWORK
B Mer B vnknown
il Histogram = Properties L]l Bookmarks | T Critical Flow View 2 ‘S Synchronization = B e g 4w 8 = 0
Process , 16:19:56.572 16:19:56.574 16:19:56.576 16:19:56.578 16:19:56.580 16:19:56.582
"5F3385a7-0663-4bd 1-a4da]
[1403,kthreadd] - L
[1427,/bin/ls]
[1344,/usr/sbin/sshd]
[251,dbus-daemon]
¥ "a53B8ee95-6ee4-456d-b67d-|
[1393,smbd] "IN e

Is sends packets from
newstats() and getents()
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