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Linux Performance Observability Tools

strace Operating System Hardware Various:
\\ ltrace ss nstat sar /proc
A opensnoop \ / // dmesg dstat
lsof Applications gethostlatency
fatrace
filelife R — / execsnoop
4 System Call Interface/ / / profile showboost
erf rdmsr
| ¥ runglen
E_It_:_ace VES Sockets Scheduler offcput ime
P File Systems TCP/UDP‘ softirgs
bpftrace Volume Manaif IP Virtual cPU
Memor top ato S
R ‘Block Devic Net DewceA Y bs gidstgt
y extdslower / Device Drivers \ iot
(& for btrfs 1ptop
nfs,xfs,zfs) perf \ vmstar pert
e mdflush tiptop | tcpdump teplife slabtop
: tcpretrans free
jostat . udpconnect DRAM
biosnoop /0 Bridge hardirgs
biolatency criticalstat T
biotop tat
blktrace 1/0O Controller | Network Controller numasta
¥\ nicstat
netstat
Disk | | Disk | | Disk Port Port Port &~  ip
4 f * * R http://www.brendangregg.com/

SCSl log

swapon ethtool snmpget 1lldptool

linuxperf.ntml, 2019



The USE Method

Utilization: =RIBFEHRZER, Bk

Saturation: FRIEHE, BIAEFSINIE

Error: $81280=

http://www.brendangregg.com/usemethod.html
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http://www.brendangregg.com/usemethod.html

The Four Golden Signals

Latency: 153KRT

Traffic: 153KQPS

“rrors: SEH=

Saturation: ESIBFE, Hlaldubboziz it GEkEI&HEAEN

https://landing.google.com/sre/sre—book/chapters/
monitoring—distributed—-systems/
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https://landing.google.com/sre/sre-book/chapters/monitoring-distributed-systems/#xref_monitoring_golden-signals
https://landing.google.com/sre/sre-book/chapters/monitoring-distributed-systems/#xref_monitoring_golden-signals

The RED Methoo

Rate: Traffic
Error

Duration: Latency

https://grafana.com/blog/2018/08/02/the-red—method—-how-
to—-Iinstrument-your—-services/ — Tom Wilkie from Grafana

--|||||-| 18 (LB


https://grafana.com/blog/2018/08/02/the-red-method-how-to-instrument-your-services/
https://grafana.com/blog/2018/08/02/the-red-method-how-to-instrument-your-services/
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Rate - QPS
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Duration - R T
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Utilization -
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MICROMETER
application monitoring

AN application metrics facade for the most popular
monitoring tools. Think SLF4J, but for metrics.

https://micrometer.io/



https://micrometer.io/

THZENER

Rt 2EYiitag”

SHERT: BFim / IkSSim

SE Lk H#E/ L
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\Vlicrometer

MeterRegistry registry = Metrics.globalRegistry;

Meter meter = Counter
.builder("byai.apm.method.error")
.tags(Tags.of("application"”, application))
.register(registry);

((Counter) meter).increment();



\Vleterregistry

glEFIFEMeter, 8 THRIERFEIB—1MeterRegistry=Lij

SimpleMeterRegistry

FROASEIL, BB ETE

CompositeMeterRegistry

HEZ Registry, SR 2 NIRRT

Global registry

KREINRE T — 15252 BH CompositeMeterReqistry, 813 Metrics.globalRegistry
SREN

ZRA Spring Boot ;¥R E registries #=48EZ! global registry
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\Vieter

SESd

COUNTER

GAUGE: B#HJ{E, mIERIRL, BHIANICPUERER

Tl I\/I ER i RT ) iail%'\ﬁjﬂfﬂ ’ /%I\-U:Etd

L EIEIEZY Ve

A=A RETEY Meter, 2R

0| Z BUZERYHY

- 1TERs, RIEEE, PIIIREHE

DISTRIBU

ION_SUMMARY': FRELEDEST, LR UZTR

A}
&L

IR, 1TTERTIYE




Time Series Database

dentifier => (t0, v0O), (11, V1), (12, v2), (13, v3), ....
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\Vetertilter

- ZENFEHfitereB I percentile & histogram
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\lemory footprint

- R = Ring buffer length. We assume the default of 3 in all examples. R 1s set

with Timer.Builder#distributionStatisticBufferlLength.

- B = Total histogram buckets. Can be SLA boundaries or percentile histogram

buckets. By default, timers are clamped to a minimum expected value of 1ms and a
maximum expected value of 30 seconds, yielding 66 buckets for percentile
histograms, when applicable.

« I = Interval estimator for pause compensation. 1.7 kb

« M = Time-decaying max. 104 bytes

- Fb = Fixed boundary histogram. 30b * B * R

- Pp = Percentile precision. By default 1s 1. Generally in the range [0, 3]. Pp 1s

set with Timer.Builder#percentilePrecision.

« Hdr(Pp) = High dynamic range histogram.

- When Pp = @: 1.9kb * R + 0.8kb
- When Pp = 1: 3.8kb * R + 1.1kb
- When Pp = 2: 18.2kb * R + 4.7kb
- When Pp = 3: o6okb * R + 33kb
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Pause
detection

Yes

Yes

Yes

No

No

No

\lemory footprint

Client-side
percentiles

No

No

Yes

No

No

Yes

Histogram

No

Yes

Yes

No

Yes

Yes

Formula

| + M

|+ M + Fb

| + M + Hdr(Pp)

M

M + Fb

M + Hdr(Pp)

Example

~1.8kb

For default percentile histogram, ~7.7kb

For the addition of a 0.95 percentile with defaults
otherwise, ~14.3kb

~0.1kb

For default percentile histogram, ~6kb

For the addition of a 0.95 percentile with defaults
otherwise, ~12.6kb
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