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bring network and time 
together using Linux 
tracing

Alexander Aring
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Software Components

● trace-cmd (GPL/LGPL)
● slog2sdk (MIT)

● NOT REQUIRED
● Written in Java for MPI Apps by LANS
● Library to create slog2 trace files
● Viewer Jumpshot for slog2 files

● dlm2slog2 (BSD-3)
● Trace Converter (Bridge Linux - Slog2)
● Developed in this Project (for DLM)
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 3. 2. 1.

Recording Converting Viewing

Our Pipeline Steps

trace-cmd dlm2slog2 Jumpshot
slog2 traceLinux traces
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Visualizing Traces (slog2)
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*Timestamp is one of common Linux trace events fields, beside PID, CPU, etc. and user specific fields 
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● Clocks are in reality more complex

● Clocks are shown as trace-cmd user
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SIGINT trace-1.dat
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trace-cmd Time Synchronization

t
0

t
0

t
0

trace-cmd record \
-A 1 -e ... -A 2 -e ...

● Filtering
● TimeSync

● KVM
● PTP

● Socket
● IP
● VSOCK
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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!

Next Slides Notice!
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● Networking Protocol
● Requires Cluster Manager
● Asynchronous API
● Locks have Lock Modes
● Principle Lock Masters

Linux Distributed Lock Manager

Lock Request

Request Complete

Pending EX Lock 
Mode

PR Lock 
Mode

LOCK

COMPLETE

EX
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DLM Linux-Cluster Hierachy
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● Long Trace Record
● Storage is Cheap
● Scaling?

● Level Of Detail
● Tree-based
● Partial-Read
● Preview Events
● X-Axis Scale
● Y-Axis may not scale!

SLOG2 Format Timeline Scaling

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

*
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● Multidimensional Array
● Columns for Y-Axis
● Column to LineID*
● DLM Cluster Hierarchy

SLOG2 YCoordMap
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*LineID is the last column inside the YCoordMap
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1) Analyze
● Java-Bindings (Parsing)
● Available IDs, Locks, etc.

2) Filter
● Provide Way Scale Y-Axis
● Requires User-Interaction

3) Generate
● Events to Lock Modes States
● YCoordMap

dlm2slog2

Linux traces

slog2 trace



16

dlm2slog2

Filtered

Linux 
Traces

Available

To Slog2
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Jumpshot Legend

Nodes

Lockspace
Lock

Timelines Events States
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● Continuous Kernel Integration
● DLM Locktorture Test
● Check for Lock incompatible Modes

● Runtime Kernel Optizimation
● Predigt and Switch Lock Master
● Networking Queues with skb mark?

Future Work
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Thanks

End
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