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» Architecture definition
* Micro-architecture definition
« CPU configurations
* Hyper-Threading
 Turbo Boost

* Base Frequency

o #Cores, #Sockets BPU

I-Cache

e Cache

MK

D-Cache

Cache

Uncore

* Hierarchy
e Cache size

« Cache line size
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« Memory
« NUMA
« #Channels
* DIMM configurations
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Hotspots

Assembly Code

Source Code

Cache Effectiveness

Branch predictor
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Effectiveness
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Time
Processor Performance =
Program
Instructions Cycles Time
processor Performance = X - X
Program Instructions Cycle
p Instructions per second Cycles Time
rocessor Performance per Query = X
p ! per Query QPSs Instructions Cycle
Cycles Time

rocessor Performance per Query = Path Length X X
P ! per Query g Instructions Cycle



PMU Characterization Alibaba Group
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Basic metrics CPI = Cycles/Instructions

Cache

: L<n> Cache_MPI = L<n>_Cache_misses/Instructions
effectiveness

ECELTER E=Eor Branch mispredict ratio = Branch misses/Branches

effectiveness

TLB effectiveness TLB MPI = TLB misses/Instructions

Memory bandwidth
el Memory access Memory access latency



PMU based code profiling
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User Space Kernel Space
perf System call
y Y l ’ perf event oepn CPU
sys perf event open() L 4
l Initialize PMCs PMU
mmap() — perf mmap
K - : Event
1 PMCs start countmg_—-.’ Selector
Allocate ring buffer
Reset PMCs E

Ring buffer



Perf jit support in Linux 4.6+

» Provides symbolization for jitted code
* Provides assembly and source levels profiles for jitted code
« Perf comes with a JVMTI agent for Java

« Support code movements(re-jitting)

$ java -agentpath:libperf-jvmti.so -jar specjbb2015.jar -m COMPOSITE
$ perfrecord -k 1 -e cycles -p $PID -F 99 -g -- sleep 60
$ perf inject -j -i perf.data -o perf.data.jitted

$ perf report --no-children -i perf.data.jitted



Code profiling analysis details
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DSO Assembly Code Cycles Percent
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Code profiling analysis details
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« Leader sampling: perfrecord -k 1 -e {{cycles,instructions}}.:S —F 99 —g -a — sleep 60
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« Workload
EFIMH(Java Microbenchmark Harness)fEZ2FF % B Javaig{Ebenchmark &4

. SLIGTRE
Arm V8.2 VS Intel Skylake

- SLIUHIE

Ratio(ARM/Intel) 0.032

1. Path lengthBY K KBEREEF T ARM E1E8E
2. Arm_EBICPIZ EFH, B2 _EARIELHIXT T4 sERY L2 MIE A K Path Lengthg95201,
CPIAgE B2 S BRI FH B M BE



=— : AR EETIESS

 HotspotsXfLL

SSUSIIER

Alibaba Group
. PRERSEA

Fs method cycles CPI method cycles CPI
percent percent
1 c() 77.23 0.79 a() 89.31 0.33
b() 7.36 0.35
3 a() 7.19 0.51
« TEArm_LE, method cFlbAycycles percent S F1HZEI80% AL, MiEInteli/m A

BB EIXFE MNmethod, #ENmethod cFlbEAEAMEE R E S
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TUKAKBDIESHE



Ej] E )le_tﬂ:l \1{5 ?@E*Ejm £2 Alibaba Group

2k i

Console

Test Runner Analyzer

benchmarks) data collector

Resuit
Application e Directory
(SPECjbb/JMH Performance 5
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« Workload
SPECjbb2015 running in PRESET mode, with two different JDK version: V1 and V2.

. STIRIFE
Arm Neoverse-N1
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Ratio(V1 / V2)
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« Hotspots analysis
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One GC method with high CPI

 GC Analysis
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GC Method
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org.spec.jbb.core.collections,HashMultiSet.update{class

org.spec.jbb.core.collections. HashMultiSetSEntrySet$1,

DSO

rom s rflibv
m.s.

[root/.debugfjit/fjava-jit-
20201018 XXAfxMPX/jitted-
110530-5514.50

[root/.debugfjitfiava-jit-
20201016 XXAIxMPX [jitted-
110530-2664.s0
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Show
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Ratio(V1/V2)

4.81

Cycles Percent

21.363

11.166

5.401

Instructi
uctions Pl
Percent
1.034 49.094
8.634 3.072
3.615 3.548
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