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About me

● Namhyung Kim (김남형)
○ Co-maintainer of the perf tools
○ Creator of uftrace
○ Google prodkernel team

https://perfwiki.github.io/main/
https://github.com/namhyung/uftrace


Agenda

● Data type profiling
○ Understand memory access patterns

● Latency profiling
○ Find out latency bottleneck of parallel programs

● Kernel lock contention profiling
○ Lightweight lock profiling



Data type profiling



Data type profiling

● Profile data access using DWARF
○ Sampling memory instructions precisely
○ Analyze base and offset to type and field
○ Report with the type sort keys
○ [OSDI ‘26] TypeCraft paper by Zecheng Li, et al.

● Status
○ Mostly tested on x86 kernels (in C)
○ Powerpc support added
○ ARM64 support is WIP
○ C++ support is WIP

https://www.usenix.org/system/files/osdi26-li-zecheng.pdf


perf mem

● Specialized wrapper for memory events
○ Basically for perf record and perf report
○ Use per-platform events for precise memory access
○ Show details about memory access info

■ Data source, latency, snoop, …



perf report

● Process samples
○ Use sort key to get desired output (-s)

■ Default is “comm, dso, symbol”
○ Hierarchy mode to group samples (-H)
○ New sort keys for memory analysis

■ type, typeoff, typecln



Example output

● Collected on my laptop
○ perf mem record -a sleep 3
○ perf mem report -s dso,type,typeoff -H



Latency profiling



Latency profiling

● Weight samples by parallelism
○ To find serial portion of execution
○ Track sched-switch to get parallelism

● Status
○ Works best for a new process
○ Proposed an idea for system-wide profiling



Latency profiling
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Work A 4 (40%) 4 0.25 1 (25%)

Work B 2 (20%) 1 1 2 (50%)

Work C 4 (40%) 4 0.25 1 (25%)



Example output

● Build performance of perf tools (v7.0)
○ perf record --latency -- make -C tools/perf
○ perf report --latency -s comm



Kernel lock contention profiling



Kernel lock contention profiling

● Trace contentions with small overhead
○ Tracepoints only in the slow path
○ Do not touch uncontended locks
○ Do not increase size of locks
○ BPF for in-kernel aggregation



Lock symbolization

● How to display contentions
○ Global (static) locks have symbols
○ Dynamic locks?

■ Runtime resolution using BPF
● Some well-known locks (like mmap-lock, rq-lock, zone-lock)
● Slab allocated locks

■ Still some missing locks
○ Use call stacks instead

■ Pick a caller of lock functions
○ Other options

■ By task or cgroup



Example output

● Default mode
○ perf lock contention -ab sleep 1




