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Real time metrics



Real time metrics

In software development



|ntr0 What are metrics

Principles, tradeoffs,

Compare tools and added value

How does it feel to do

Demo Real-time first



|ntr0 What are metrics



Via example



Downloading...




Downloading...
Error: read tcp

192.168.0.123->54.239.33.110:443:
read connection reset by peer




buf := make([]byte, 1024*1024*100)

_, err = io.CopyBuffer(
out, resp.Body, buf)




buf := make([]byte, 1024*1024*100)

_, err = io.CopyBuffer(
out, resp.Body, buf)




Easier debugging

and actions
based on monitoring






Data driven development

Real-time

Metrics



Insights Aggregation

Big data

Data driven development

Correctness Real-time

Consensus Validation Logs Metrics



Diagrams to understand
IntrO what is really going on



Principles, trade-offs,

Compare tools and added value



Decision making

Debugging



Netdata Decision making

ElasticSearch

CloudWatch Debugging



Decision making



Decision price



»  MySQL
»  MySQL
»  MySQL
v  MySaL

read replication: stopped

Alarms and Recent Events

-production  gyailable 1 1.67%

-staging available [11.50%
-mysqgl-lock available 1 0.67%
master-db available I | 18.05%

.eu-west-1.rds.amazonaws.com:3386 ( authorized ) €)

Monitoring
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2 Benefits



Closer to the source

To get correct data



oount

KB

MB/s

4

Used Memory without Cache for cgroup mysql_ab_It (egroup_mysql_ab_lt.mem_usage) Tue, Oct 17, 2017
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[ I ! | | !
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22:26:00 2226:30 2227400 22:27:30 222800 22:28.30 22:29:00 22:29:30 22:30:00 22.30:30 223100 22:31:30 22:32:00 22.32:30 22:33100 22:33:30 22:34:00 223830 HI W ¥+ —
Memory Usage for cgroup mysql_ab_H (egroup_mysql_ab_It.mem) Tue, Oct 17, 2017
22:34:35
mMB
=m cache 432
- IS5 60.8
mmrss_huge 520
== mapped_f... 18
222600 22:26:30 222700 2227:30 22:28:00 227830 22:29:00 22:29:30 22:30:00 22:30:30 223100 22:31:30 22:32:00 22:32:30 223300 22:33:30 22:34:00 223830 HIP W+ —
Memory Limit Failures for cgroup mysql_ab_It (egroup_mysql_ab_[t.mem_failent} Tue, Oct 17, 2017
7,000 22:34:35
6,000 count
— failures 1]
5,000
4,000
3,000
2,000
1,000
222600 22:26:30 222700 22:27.30 22:28.00 22:28:30 222900 222938 22:30:00 22:30:30 223100 22:31:30 22:32.00 22:32:30 22;33:00 22:33:30 223400 223330 H P MW + —
Writeback Memory for cgroup mysql_ab_It _mysql_ab_|t. Tue, Oct 17, 2017
22:34:35
3.58 KE
307 —dirty 0.00
2.58
2.05
1.54
1.82
0.51
0.00
22:26:00 22:26:30 22:27:00 22:27:30 22:268:00 22:28:30 22:29:00 22:29:30 22:30:00 22:30:30 22:31:00 22:31:30 22:32:00 22:32:30 22:33:00 22:33:30 22:34:00 223430 H P MW + —
Memory Activity for cgroup mysql_ab_It (cgroup_mysql_ab_It.mem_activity) Tue, 0ct 17, 2017
100.0 3.
22:34:35
s MB's
50.0 ./ —in 0.0
— out 0.0
0.0

-50.0




Closer to the source

To automate



my-netdata = ip-172-31-18-93 A Alarms @ = Settings =~ & Update

netdata alarms

Alarm Log
Event Date Chart Alarm Friendly Value Status

N N
10:38:11 PM net packets.vethDec6984 10s received packets storm - UNINITIALIZED
10:38:11 PM net_packets.vethOec6984 1m received packets rate - UNINITIALIZED
10:38:11 PM net_packets.vethOec6984 outbound packets dropped ratio - UNINITIALIZED
10:38:11 PM net_packets.vethDec6984 inbound packets dropped ratio & UNINITIALIZED
10:38:10 PM net_packets.veth47f0782 10s received packets storm - UNINITIALIZED
10:38:10 PM net_packets.veth47f0782 1m received packets rate - UNINITIALIZED
10:38:10 PM net_packets.veth47f0782 outbound packets dropped ratio - UNINITIALIZED
10:38:10 PM net packets.veth47f0782 inbound packets dropped ratio - UNINITIALIZED
10:38:09 PM net_packets.veth1182487 10s received packets storm - UNINITIALIZED

Showing 1to 10 of 1000 rows 10~ rows per page

<123 4 s

Erver/Local file Directior Remote file Size Priority 'Status
sftpe/fubuntu@
/home/aurelijus/Pict...  -->> 4 /MVI_2543. MOV 1,5GB Normal Transferring

00:11:45 elapsed  00:07:27 left 818.397.184 bytes (1,4 MB/s)

/home/aurelijus/Pict...  -->> VIVI_2592 MOV 1,5GB Normal Transferring
00:11:44 elapsed  00:08:25 left 820.019.200 bytes (1,2 MB/s)

/home/aurelijus/Pict...  -->> - fMVI_2593. MOV 1,2 GB Normal Transferring
00:10:41 elapsed  00:06:07 lert  [JERMR: | 744:816.640 bytes (1.2 MB/s)
/home/aurelijus/Pict...  -—->> 2 “VI_2596. MOV 857,5 MB Normal Transferring







2 Trade-offs



Lost data



o
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t1b HTTPCo n % ] L t1b R unt @ eu-west-1a RequestCount




Relation



Add Save Share Optans ¢ Olas7days >

)]

No results found




Netdata
Trust, fast alarms

Decision making

ElasticSearch
Aggregation,
comparison

CloudWatch
Avallability, tooling




Debugging



Ultimate
debugging
tool



© © O .. CityServicelmpl.java - spring-boot-sample-data-jpa - [~/spring-boot/spring-boot-samples/spring-boot-sample-data-jpal - Intelli) IDEA (...
3 spring-boot-sample-data-jpa = [ src ' [ main © B3 java ' [ sample ' B3 data ' B3 jpa ' [ service - @ CityServicelmpl I (egsample B @ 62 [ Q

°SampleComroIIer.}ava x °City5ervicelmpl.java x

o

i o]
@0verride
of public Page<City> flndc1t1es{C1tySearchCr1terza crlterla, Pageable pageable) {
Assert.notNull(criteria, "Criteria not be null“):

String name = criteria. gelName{)

if (!StringUtils.hasLength(name)) {
return this.cityRepository.findAll(null);
2

String country = ""; :
int splitPos = name. lastIndexDT(

if (splitPos >= @) {
country = name.substring{splitPos + 1);
name = name.substring(@®, splitPos);

i3
Page<City> results = thi yRepository :
fmdByNameCnntam1ngﬁnanunlrndnta1n1ngMlIgnorlngCase{name trlm()
country.trim(), pageable); :
(] return results; results: "Page @ of 1 containing sample.data. jpa domain.City instances"

}

@Uverride
o] public City getCity(String narne, Strlng cnuntry] {
utlt);

Assert.notNull(name, "Name must not b

Assert.notNull{country, "Ct 5 1 be null™):
return this.cityRepository. fmdByNameﬁndCountryMlIgnnrmgCase{name, country);
}
@0verride 5
of public Page<HotelSummary= getHotels(Clty <:1ty Pageable pageable) { Evaluate Expression
Assert.notNull(city, ust not be - - - ;
return this.hotelRepository. f1ndByC1ty{c11y, pageable); results.map(city — city. ‘ ®
} @ o gethame() String ..
r Result: @ & getClass() Class<? extends City>
¥ Grresult = ’z\-ravssr®?’ getCountry () 5“‘%"‘2
¥ =0 = {City@438 @ & gethap() String
@ o getState() String

=]
> @id = {Long Dot, space and some other keys will also close this lookup and be inserted into editor 2> 11
> @ name = “Sydney
> @ state = "New South Wales"
» @ country = "Australia®
>

@ map = "-33.868901, 151.207091"

[C8 Al files are up-to-date (3 minutes ago)

Close Code Fragment Mode Evaluate


https://www.jetbrains.com/idea/

In production?

With 15+ req/s?


https://www.jetbrains.com/idea/
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And with
asynchronous code






Proposal



timesting per howr
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Monitoring In
development
environment






Edge cases



TargetResponseTime per AZ
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TargetResponseTime per AZ

ds
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Understanding
different scales



Netdata
Instance level

ElasticSearch
Aggregating

CloudWatch
Cross instance

Debugging



Principles, tradeoffs,

Compare tools and added value



How does it feel to do

Demo Real-time first



DEMO



Just install
Custom metrics
Publish

Analyse



Just install
Custom metrics
Publish

Analyse

Start
Real-time
Metrics
Now



|ntr0 What are metrics

Principles, tradeoffs,

Compare tools and added value

How does it feel to do

Demo Real-time first



Metrics mindset



Thank you


http://nfq.lt
http://auginte.com

Questions?

Or bonus topic “Resource starvation”?

Slides already at https://aurelijus.banelis.It/prezentations/build-stuff-2017/Realtime-first-metrics.pdf



http://nfq.lt
http://auginte.com
https://aurelijus.banelis.lt/prezentations/build-stuff-2017/Realtime-first-metrics.pdf

Real-time-first
metrigs
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http://nfq.lt
http://auginte.com
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Bonus






Resource starvation



Log everything



20% CPU App
80% CPU Logstash



20% CPU App
80% CPU Logstash

1X time with logs
2X time without logs



20% CPU App
80% CPU Logstash

1X time with logs
2X time without logs

zcat



20% CPU App
80% CPU Logstash

1X time with logs
2X time without logs

zcat over 1TB / day






Mindset of
Real-time
applications



16:59:30 17:00:00



Latency Numbers Everu Programmer Should Know

Hins
™ L1 cache reference! 8.5ns

HE
H B Eranch mispredict! Sns
|

HHE L2 cache reference! ?ns

B Hain memory reference! 188 ns

M Send 1KE over 1Ghps netuork: 18ps

S0 random read C1GkSs S5T00

5
1568 p=s

u
@ Fead 1ME sequentially
m fron memory 258 ps

ound trie in same

E
datacenter: 300 p=

M Read 1HME seguentially
from 3508 Lms

Disk =seek: 18ms

e}

M Read 1HME sequentially
B from disk: Z8ms
|

Source: httpsiAfgist. github. com 28418322







3 Architectural
decisions



Fixed memory
(Circular buffer)



e Amazingly fast
responds to all queries in less than 0.5 ms per metric, even on low-end hardware

e Highly efficient

collects thousands of metrics per server per second, with just [SZX®I = ERF il [FE1ile]s Kol =<1 3T CRelo] =N B =AY | S Re) MR VAY BTy le!




Aggregate more
In the past



Time range Period

Last 24 hours ~ 1 minute ~




In-memory now
and HDD optimised



Commit point

Searchable

In-memory buffer



https://www.elastic.co/guide/en/elasticsearch/guide/current/near-real-time.html

Netdata
In fixed memory

ElasticSearch
Delayed flush

CloudWatch
Keep aggregated

Resource starvation
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