oring network and time
together using Linux
tracing

Alexander Aring




What to expect from this talk?

* Get into Time Synchronized Traces

* Software to Visualize DLM (net protocol)

* trace-cmd (Upstream User Space Tool, C)
* slog2sdk (Tracing Framework for MPI Apps, Java)
* dim2slog2 (DLM Trace Converter “bridge”)

* Using slog2sdk is optional
* DLM is an Application Example here!

& RedHat



Our Pipeline Steps

: I

Recording Converting Viewing

Linux traces slog2 trace

trace-cmd P dim2slog2 - Jumpshot

& RedHat



Visualizing Traces (slog2)

Events Topo Event
Pin Needle

e T/

| |
Timestamp*————%"
1x Timestamp
1x Line ID
m Topo State
Timeline RETEINTIE
\ / t / t
Start End 2x Timestamp
Timestamp Timestamp 1y ine ID

Example (GANTT)

Line O

Line 1 T

>

2x Timestamp
2x Line ID

Arrow

Legend
TEventl *MSGl

T Event2
T Event3

T Event4

B StateO

: . . : . R Red Hat
*Timestamp is one of common Linux trace events fields, beside PID, CPU, etc. and user specific fields ‘



Local Tracing

*Clocks are in reality more complex

* Clocks are shown as trace-cmd user

() — N A T1 T T T 1,
?k% t, t t, t, It4 t, t, t, t,
Clock A

& RedHat



Time synchronized Tracing

OSEBOOS
= T T
(—)
ﬂ 1~
Clock A ;-Qﬁs-?-t--ﬂ ------------------------------------------------------------------------------------------
t, ot
Clock B Clock D
- T 1T .
ook
:  offset: -t

CIOCk C S

Time
Synchronlzed
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trace-cmd Time Synchronization

trace-cmd record \ * Filtering

-Al-e...-A2-e..:

%

(—
OJ

L)

Clock D

. » TimeSync :
i« KVM '
.« PTP

i « Socket
e |IP
« VSOCK

trace-cmd
agent

agent

trace-cmd
agent

(MSIGINT

-5 <

Clock D

/'

offset

trace-1.dat

offset
trace-2.dat

offset

\ trace-3.dat
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Next Slides Notice!

We close the Time Synchronzation chapter

Every Timeline shown in the next slides are
Time Synchronized!

We will look now how we can use it for DLM!

& RedHat



Linux Distributed Lock Manager

Lock Request

* Networking Protocol e G
* Requires Cluster Manager
* Asynchronous API

* Locks have Lock Modes

* Principle Lock Masters ] ocx

TCOMPLETE

Pending |\E/|)édL:Ck PR Lock

Mode

B EX B8 PEND
= pR

& RedHat



Traced Local Locking

B PEND
LOCK
T |
TUNLOCK PR

TWRITE
TREAD

<
A\

-

-

Wy
/_/\_\

CPUO CPU4

Lock A

Lock B

A\

4

CPU6 CPU5 CPU2

- H -
.«

#H— -

® H —
oy —

Resource B
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DLM Linux-Cluster Hierachy

4 4 . J T‘%
(] - o
- U I\/Tasterr\ =
s : =
[ ) [ ] < | \ ? d >
] : —.
: —E
Lockspace A ' &l
| 8 (g
| Bs|
Cluster A | ! Master — ‘
- : : vl
: | L -
; i o L No msg
! N L - necessary
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Traced Clustered DLM Locking

TLOCK TREAD

TUNLOCK B PEND

M PR
TCOMPLETE W Ex
TWRITE

Cluster A

\= /.
[ ] [ ]
N/
s =a
)
Lockspace A

0 B

20N 2

0

-
\

i) B
i ili:‘\

Resource A

Read

Write

Resource B
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SLOG2 Format Timeline Scaling

* YA Fileformat? e :

* Large Records
* Level Of Detall

* Partial-Read

i)
1l
q
i

* Zooming \/ >\|/

* X-Axis Scaling v
* Y-AXIis? -

* Level O

*Image from slog2 paper: https://ftp.mcs.anl.gov/pub/mpi/slog2/slog2-paper.pdf
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SLOG2 YCoordMap

Yartam
|_\
\/

* Multidimensional Array
* Columns for Y-Axis

* Column to LinelD*

* DLM Cluster Hierarchy

. . - RedHat
*LinelD is the last column inside the YCoordMap ‘ edra



dim2slog2

1) Analyze

* Java-Bindings (Parsing)

* Overview about Locks
2) User Filtering

* Provide Way Scale Y-Axis
3) Generate

* Events and States
* Generates YCoordMap

Input

Linux traces

\
o

Output

slog2 trace

& RedHat



dim2slog2

Linux
Traces

7

Availabl

Menu About

Add Node

- Nodeid:

- Nodeid: 2

- Nodeid: EE'

Select Linux Trace Filepath

Jexamples/dim_traces/trace-5.dat

Select Linux Trace Filepath

Jexamples/dim_tracesitrace-4.dat

Select Linux Trace Filepath

Jexamples/dim_traces/trace-3.dat

Analyze Resources

Available Resources

Filtered Resources

#Events = Lockspace ID Resource Name #Events = Lockspace ID Resource Mame
315 0xDEedfd8al8 3 ldedaf - 1551 0xDEedfd8al8 2 450ea7?
315 Ox08edf48al8 2 g05d 1063 Ox0gedf48als 2 448eb3
308 0xDEBedf48al8 el 11 a7a 0xDEBedf48a18 5 451252
266 Ox0gedfdsals 2 451072 264 Ox0gedfdsals 2 4037
263 0xDBedf48al8 3 91120f 3 0xDBedf48a18 3 1feb37
]2:;' 0xDEedfd8als 5 451121 0x0Eedfd8als 5 451072

0x08edf48al8 2 451252 2| 0x08edf48al8 3 sfaaf7
180 0x0Ee4f48als 5 451088 £
134 0x08edf48al8 2 451121
123 0xDEBedf48a18 5 451078
111 Ox08edf48al8 5 451078
105 0xDEBedf48al8 5 45107c
24 0xDEedfd8als 2 45107¢c
81 0xDBedf48al8 5 451088
7e 0xDEedfd8als 2 45107e ]
7l 0x08edf48al8 2 451078
70 0xDEedfd8al8 5 200557
57 Ox08edf48al8 5 2005cf
&7 0xDEBedf48al8 5 917b5f
57 Ox0gedfdsals 5 917b5e -
G5 0xDBedf48al8 5 917b&a FI Ilte red
[£15] 0xDEedfd8als 5 2005db
G2 0xDBedf48al8 5 45107d
&l 0x0Ee4f48als 2 917béa
51 0x08edf48al8 2 4513ed
&0 0xDEBedf48a18 5 4514e3
&0 Ox08edf48al8 5 451128
EE] 0x0Bedfagals] 2 26c46b TO Slogz
58 0xDEedfd8als 2 451088
58 0xDBedf48al8 2 200557
L 0xDEedfd8als 2 917b5e I~

‘ Select Slog2 Filepath H‘fexamp\e‘s\ogz

| ‘ Generate and Save |

‘ Red Hat




Jumps hot Legend Timelines

Lockspace Lock / Events States
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Jumpshot Non-zoomed Preview
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Future Work

* Continuous Kernel Integration

* DLM Locktorture Test
* Check for Lock incompatible Modes

* Runtime Kernel Optizimation

* Predigt and Switch Lock Master
* Networking Queues with skb mark?

& RedHat



End

Thanks

https://gitlab.com/netcoder/dim2slog2/-/wikis/home

& RedHat
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