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General objectives
Previous approach
-Virtual Machine Cpu Analysis
-Virtual Machine View
Fused Virtual Machine Analysis
Fused Virtual Machine View
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Objectives

Represent multilayer traces (Virtual machines, Containers, JVM...)
Bring out indirect interactions between machines

Track a virtual CPU and processes

Find possible sources of preemption
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Virtual Machine Analysis

Based on Kernel tracing

Required events: State History Tree:
e sched_switch
» sched_process_fork --Virtual Machines
« sched_process_exit |--Ubuntu
e kvm_entry | [--CPUs
e kvm_exit ! [--CPUO
I

| |--Current Status

M. Gebai: “Fine grained preemption analysis across virtual machines”



Virtual Machine Analysis

Virtual Cpu states transitions:

(3)
sched_switch

(1)
kvm_entry

(4)
sched switch
[cpu is idle]

(5)
sched switch

(2)
kvm_exit

PREEMPTED

(6)
sched switch
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Virtual Machine Cpu View

Resources View:
[ ]
2015 sept. 174 16:32:05 16:32:06 16:32:07 16:32:08 16:32:09 16:32:10 16:32:11 16:32:12 16:32:13 16:32:14 16:32:15 16:3
CPUD | _ e 11 1 Il _ 1 L I _ Il I 0 I II [T [ [ _ [ T [ II [
IRQ41 - _ _ | _ H- i Hi |
IRQ 43 | |
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Virtual Machine Cpu View

[ ]
Resources View:
2015 sept. 17 16:32:05 16:32:06 16:32:07 16:32:08 16:32:09 16:32:10 16:32:11 16:32:12 16:32:13 16:32:14 16:32:15 16:3

ElSEWEf1_ o . P . . . .

CPUO I ! [

IRQ 15 — | |

IRQ 41 i _ |

IRQ 43 |

Virtual Machine View:

Resource .1 6:32:02 .1 6:32:04 .1 6:32:06 .1 6:32:08 .1 6:32:10 .1 6:32:12 .1 6:32:14
4 ym
4 Guest; server]_
VCPU 0 I
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Virtual Machine Cpu View

Resources View:

2015 sept. 17, 16:32:05 16:32:06 16:32:07 16:32:08 16:32:09 16:32:10 16:32:11 16:32:12 16:32:13 16:32:14 16:32:15 163

B server1_
CPU O _ : ) | i I I
2 o ! I ! ) ! N
IRQ 41 i _ _ ! _ IHi- - _ i _ Hi |
IRQ 43 | |

Virtual Machine View:

Resource 16:32:02 16:32:04 16:32:06 16:32:08 16:32:10 16:32:12 16:32:14
4 ym

4 [uest; serverl_
VCPU 0 | AU AU CONARNATE ORI O ARRAOAT A O OOA T O A 0 R O T e

Resource 16:32:07.920 16:32:07.940 16:32:07.960 16:32:07.980 16:32:08.000 16:32:08.020 16:32:08.040 16:32:08.060
4 ym

4 (Guest: serverl_
VCPU 0 /I . A 4 X 6 §BNB | == | W == =

Resource 16:32:07.997720 16:32:07.997740 16:32:07.997760 16:32:07.997780 16:32:07.997800
4 ym

4 (Guest: serverl_
VCPU 0 I EEEEEEEE—————
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Fused Virtual Machine Analysis

e Similar to the Kernel Analysis
e Centered on the host
e Requires traces from the host and guests

Objective:
Analyse the events of guests as if they were from the host

And remember where they are really from



Fused Virtual Machine Analysis

(3)
sched_switch

(1)
kvm_entry

(4)

sched switch
[cpu is idle]

events
from

(5) guest

sched switch

PREEMPTED

(6)
sched_switch
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Fused Virtual Machine Analysis

Kernel Analysis:
--Host
--CPUs
I--CPU O
| |--Status
--CurrentThread
--Threads
--1461
o
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Fused Virtual Machine Analysis

Kernel Analysis: Fused Virtual Machine Analysis:
--Host --Host
--CPUs --CPUs
--CPU 0 --CPU 0
| |--Status I |--Condition
--CurrentThread --Status
--Threads --CurrentThread
--1461 --MachineName
o --vCPU
--Threads
--Host
-1523
--VM1
L] 2401



Fused Virtual Machine View

Demo:

e Host with 8 pCPUs
* One task switching between pCPUs 0 & 1

e Guest with 2 vCPUson pCPUs0& 1
 One task on each vCPU
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Multilevel traces aggregated in one level
Highlight a virtual machine

Track a vCPU on the host

Observe directly the cause of a preemption

email: cdc.biancheri@gmail.com  Github: https://github.com/cbiancheri/
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In case of Murphy's Law

E: Resources :‘=:‘> E '5;” A =N
2015 nov. 20 o 19:22:04 19:22:06 19:22:08 19:22:10 19:22:12 19:22:14 19:22:16 19:22:18
B1120-192202/host
CPUO
CPU 1
CPU 2
CPU 3

1 WT TAm T (Nmmm T NEEET " mmm
T T TR o o T W = PN YT YT
I T 00 WL T 1177 | [T11 ] I | |

| A O T T 1 11 IR I TIT |
cPu 4 L | U O I ST N S B O e S
cPUS 110 S N v o 0 S N AR '
CPUG U S N 1 O O O B

N

| [

e e e, Z._:............_ - e+ _ _ _ |

CPU7 /R SR S (1 I T | [ NI [ S I 1] I [
I

g s ==
[ [ [ [ [

. . | 1 | | |
IRQ 16 N R R R R R AR (N e R R I R N AR RN AR

IRQ 43 L . L I S L 1 L L DL A AL L L S A oL L L1 L A A | s I e It | S ([ [ I [ |

IRQ 44 L1 AT T {8 T 1 e AT (01t T 11 1 1 1 1 e 1 R [ R
B1120-192202/server1_

cPUO - - - SO0 T W A N

CPU1 BE - i N v o ] ] ] !
IRQ 15 111 B I I I I I
IRQ 41 i L [ i i — : N
IRQ 43 i i I I I I I [
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In case of Murphy's Law

[ Fused Virtual Machine View 2 :‘=:‘> S ED B |
2015 nov. 20 19:22:04 19:22:06 19:22:08 19:22:10 19:22:12 19:22:14 19:22:16 19:22:18
B1120-192202
CPUO r A TTEE I W I I R W I Y I
CPU 1 W | MW 00N (8 (00 [ 0 1000 U (000 | [ S 2
CPU2 [T [T 1 e [N [l I e 1l | I 1 Tl | | |1
cru3 S S S 1 1 P B o 1 —
cru s I O RO OO B A WIS M
CPUS L, . o O A S o
CPUG [ I [T 10 TR [ N | [T | 11 |
CPU7 I TN merrer 1 mr T RN [ Al 1 [ | [T | _
IRQ 16 e e e B e e o B o B 1 R e e e e [ e R S e | e e | e e e B [ o ey I [ R e e o e I [ [ e ey e | o e | B o B N
RQ41 e L R R A A I A T LT T
RQ 42 I N N R R R R TR R NN RERERIIE RSN SR N
IRQ 44 [ FHE T HH I (1 o (R B TR 1T R Rt | {1/ (11K | R T/ i (11} BT FHETH 1 [T FH I P 1T Nl [
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In case of Murphy's Law

1 Fused Virtual Machine View I

B s hielr3meli~|tl@a|mM ==

2015 nov. 20 19:22:11.500 19:22:12.000 19:22:12.500 19:22:13.000 19:22:13.500 19:22:14.000 19:22:14.500 19:22:15.000 19:22:15.500

B1120-192202
CPUD
CPU1
CPU 2
CPU3
CPU4
CPUS
CPUG6
CPUT
IRQ 15
IRQ 16 A I i - : : -

IRQ 41 | | | [ H | |
IRQ43 b . i i o i i i R i i i i i i R i i
IRQ 44 i RN I N RN I . o P
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In case of Murphy's Law

1 Fused Virtual Machine View 52 Elr = tEe3ld| b4 daa M

2015 nov. 20 19:22:12.840 19:22:12.850 19:22:12.860 19:22:12.870 19:22:12.880 19:22:12.890 19:22:12.900 19:22:12.910 19:22:12.920 19:22:12.930 19:22:12.940
CPUD ] m fo
CP‘J1 . . - . . . - ..... P .. - .| - J - . | P . L — . - . . N - - . ..
CPu2 R B - L I R I I e b -8 T . o I
CPU3 ] 1 o ] . [ ] I . . | Trace |cpu I | . [
CPU4 : - State | USERMODE_HIGHLIGHT )
CPUS I Il 8 n
ity P i_ i P i i P : B ]. - i Machine | 1120-192202/serverl_ 18 —
CcPu7 I . I I I o 11 I Il I [|>VCPU lo I
IRQ 15 = Hover Time | 19:22:12.904040818
IRQ 16 =TID [ 1419
IRQ 41
IRQ 42 = Process | vm_forks
IRQ 44 Date | 2015-11-20

Start Time | 19:22:12.901919479
Stop Time | 19:22:12.905414069
Duration | 0.003494590s
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In case of Murphy's Law

=
19:22:06 )
~  Select machine
LRI N
TN T 1T I
|IIIII||] |
LI |type filter text |W_
_._|____.!_|-_-___|__ Machines MINS—
— lIII!:'!"!'%I'!I"' » [#] 1120-192202/host Tl'_-_
S 4[] 1120-192202/5erver_ e —
(R YT [v]1 N B
SRS IR
(1 H- i

OK




In case of Murphy's Law

=

22:06 i
—  Select machine
I} ]
= 1l i
1] - | l
BN |t3.rpe filter text | [N
| | Machines e
!"!'%I'!I'" > []1120-192202/host Tll_'_
o | 4 [m]1120-192202/server1_ N
(108 |:|1 B
. T 1

OK
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In case of Murphy's Law

™ Fused Virtual Machine View &

EEEIEEELE S
2015 nov. 20 19:22:04 19:22:06 19:22:08 19:22:10 19:22:12 19:22:14 n 19:22:16 19:22:18
E1120-192202

CPUO B [T I mmew T EESUWEW T (T (T S| Seum i
CPU1 | | | | 10 T T T [ - O [ T R
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In case of Murphy's Law

1 Fused Virtual Machine View
2015 nov. 20 19:22:14.100 19:22:14.120 19:22:14.140

&I %"~
19:22:14.160 19:22:14.180 19:22:14.200 19:22:14.220 19:22:14.240

cPUO . _Rost v SostReme Roe o o v
cPU2 A O | S MG FO ) B
CPU3 i [0 | S I
CPU4 ]

CPU5 _ - [

CPUG _ T

CPU7 [

IRQ 15

IRQ 16

IRQ 41

IRQ 43

IRQ 44
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