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CamMmouneHko IOpun

- Boweén B IT 20 neT Ha3apg,

N

MHoro neTt nucan Ha c/c++, Qt

- Bbbin core linux developer - apansepa,
616IMOTEKU ANS NPOorpaMMHOo-annapaTHbIX
KOMMNEKCOB A8 060poHKM B o6nactn DSP

- bonee 10 net B o6nactn web, ruby/rails,

ACUHXPOHHbIX cucTeM, docker..

B HacTosee Bpemsa paboTato B RNDSOFT - Texnua,
apxuTeKkTop, devops 1 elle MHOro BCEro MHTEPECHOrO.

MWLy KoprnopaTuBHbIN 65101 blog.rnds.pro
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UHTerpaunoHHas Nnardopma
«Arpepatop>

—= O6na4yHbIN cepBUC Kopo6ouHasa
TTT Bepcusa
X
10 Bauku 10 UHBecTMUMOHHBIE 90 MoO 10 rocynapcrteeHHbIe "] Crpaxosble
KOMMaHUu n MKK yypexaeHud KoOMMNaHum
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O yeM m gnga koro?

O pas3nnyHbIX cnocob6ax aKOHOMUK NMNaMATU B IKocucteme Ruby;
He npo “ckyyHbie” cnocobobl - He npo MALLOC_ARENA_MAX
Ansa Bcex ypoBHen Ruby pa3paboTumnKos;

Ka)kabI KENC MOXXHO B35iTb U MPUMEHUTb Yy CE64 Y)Xe 3aBTpPa,;



NMnaH

RNDSOFT

Passenger = Puma

noTpebneHne NamMaTu
CepBePOM NPUNOXKEHNIN

DelayedJob

MHOIONMOTOYHOCTb M MHOIONpPOoUeCCHOCTb

Worker Killer

ceMb 6ef - oauH OTBEeT

SAX napcepbl

Data Streaming

SHYMepaTopbl B SHyMepaTopax



RNDSOFT

1. CMeHa cepBepa NpUNoXeHUu

T e0 O

Phusion Passenger Puma



CMeHa cepBepa
NMPUNIO)KEeHUM

RNDSOFT

Olﬂb
'\ If

Prefork cepBep

Copy on write

Nginx nog kKanoTom
MHoOronpoueccHoOCTb
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> Single / Cluster /
1. CMeHa cepBepa

y Preload
NMPUIOXKeHUU - Copy on write
Puma > Niog4r C-ext noa

KarnoToMm

- MHoronpoueccHoOCTb
- MHOronoTo4yHoOCTb



1. CMeHa cepBepa NPUNIOKeHUn

MEM Average [All] ~

1.30 GiB
800 M
954 MiB P
—4oo M
381 MiB - St it i whrAnnmtil
191 MiB " 2024-08-03 09:00:00
== prod-apigw [] 421 MiB
0B

06/15 06/20 06/25 06/30 07/05 07/10 07/15 07/20 07/25 07/30 08/04 08/09 08/14 08/19 08/24 08/29 09/03 09/08
== prod-apigw | Max: 1.17 GiB Last * 436 MiB
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A\ A\
o
g
CMeHa cepBepa OH xopolLu

NMPUIOXKeHUM Async Boob6Lue
XOopoLu
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2. DOoHoOBbIE 3a4a4UU

*
Delayed Job Solid Queue Sidekiq



doHoBbIe
3aaNun

RNDSOFT

[m6koe ynpaBneHue
ouepenamm

Fair distribute
[Mpnoputnsauus
Reverse order
queue (lifo)



doHoBbIE

Ay v
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OAQHOMNOTOYHbIN - AN rM6KOro
ynpaBsieHus oyepensamMu Hago
3anycKkaTb KOHTeNnHep

Mpuoputnsaumna

Ka)xabin npouecc - 3To NaMATb,
AAXKe eCnv OH HUYEro He
aenaet

gem delayed_job_worker_pool

CBou =& natu! &3



®doHOoBbIE
Japaun

Coenanu
B NOTPOXaxX
Ny NOTOKOB

Coenanv HopMasbHbIN
prefetch gnsa npun pabote
c AR, ¢ ncnonbsoBaHuneM
SELECT FOR UPDATE

RNDSOFT

3anyctunu!



2. OoHoBbIE 3a4a4UMn

MHoronoTtouyHbin Delayed Job

MEM Average [All] ~

>650 Mb

668 MiB
572 MiB
477 MiB

381 MiB

26MB YW—m b7 +————+—+———+—————————————— 3=

2023-09-30 11:00:00

191 MiB == prod-apigw-jobs [ 391 MiB

95.4 MiB

0B :
08/23 08/27 08/31 09/04 09/08 09/12 09/16 09/20 09/24 09/28 10/02 10/06 10/10 10/14 10/18 10/22 10/26 10/30 11/03
== prod-apigw-jobs [| Max: 697 MiB Last* 401 MiB



require 'concurrent/executor/fixed_thread_pool’
require 'concurrent/promi

module CoreExtensions
module Delay
module Backend

module ActiveRecord
module Job

extend ActiveSuppor

included do |_base|

# neperpyxaew scope MTOG GpaTh We W3 FOBANbHOM MepeNeHHOR MeTOZa Kknacca Kak B opariwane (Delayed: :Worker.queues)
# a w3 Thread local variable
scope :for_queues, lambda {|q = Thread.current[ :delayed_queues]| where(queue: ) if Array(a).any? }
# ONTWMASHDOBaHHAR BHGODKa MoA POStgreSQL. OT OpATWHANA OTAWAETCA MHOECTBeHHsM BosspaTow limit(worker.read_ahead)
def self.reserve_with.scope_using_optimized_postgres(ready_scope, worker,
subquery
subquery
sal =

now)
ady_scope. Linit (worker . read_ahead) .select(:1d).lock('FOR UPDATE SKIP LOCKED')
N FCARER it i) o6 o AL e CLOR T
ready_to_run(worker .name, worker.class.max_run_t
_from("\"#{table_name}
sq1..sub! (/SELECT .* FROM(\ ONLY)?
E ONLY \"#{table_name}\"
RETURNING *

AS tn").where(id:

subquery) . to_sql.dup
#{table_name)* s tn/

SET locked_at
sql +=

locked_by = 2

PUTVHanbHA BAPMAHT BO3BPAAN ORWH SMEWEHT, Wbl Bo3BpauaEM Maccws!
find_by_sql([sql, now, worker.name:
ent

end !
end
end
end

module Worke

extend ActiveSupport::Concern
included do | klass|
alias_method :original_initialize,

rinitialize
cattr_accessor

ireverse_order

def initialize(options = {})
size = ActiveRecord: :Base.connection_pool.size - 1
ethread_pool = Concurrent : :FixedThreadPool. new(size, aut,
self.class. reverse_order = options[:reverse_orde
original_initialize(options)

end

fallback_policy: :caller_runs)

def work_of f(num
success
failure = @

= 100)

while num >
queues = self.class.queue:
ey Q) o CHETD
sults.count

eal

f empty # leave if no work could be done
break if stop? # leave if we're exiting
d

[success, failure]
end

def reserve_and_run_multiple_jobs
# B opAruNane reserve_job B03Bpaan TOMbKo 1 OGbKT (Teneps TaK AENANT TONSKO HEOMTHMSUPOBAHHNE 3anPOCH)
# noaTouy WH C HauA HE coaMecww‘
results = reserve_job.m 130b|

ST elase Tafecyere. run-celibacks( perforn, self

end

.+ 3b) { run(3ob)
Runkesult.new(results
end

results, enpty: results.count < self.class.read_ahead)
def schedule_jobs(queues)
promises = queues.map do |queue]
Concurrent : :Promise.execute(executor : @thread_pool
Thread. current| :delayed_queues] = [a]

, args: queue) do
:ActiveRecor

lal
g onnection_pool.with_connection do
reserve_and_run_multiple_jobs
end

end
end

# OXUAaeM BCe MPOMMCH U BO3BPAWAEH KX Pe3y
Concurrent

Pronise.21p(+promises) value esch with_object([[1,
run_result. results

truel) do [run_result, pair|
run_result.empty?
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®dPoHOoBbIE
sagaun

ECTb HECKO/IbKO

Solid Queue -
$dopKoB, Hanpumep

BCE Bnepegu!
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3. Worker Killer

[MamMaTb
YTeuku NEeNCTBUTENBHO OparmMeHTauus

HY>XHa!
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Worker Killer

OpkecTpauuns n soft_Limit n hard_limit
[pacyeT pecypcos - B OpKecTpaTope -
roe 3anyckaTtb? Korga yémsaTb?

[ne
cnacenHme?



Worker Killer

RNDSOFT

Ecnu npunoxxeHune
Te4YeT - Hago
NCNPaBNATD :)

Gce.start

MaTtTepH Worker Killer
- Nepuogmnvyeckmmn
pecTtapT



Google

ruby worker killer X = §
Bce KapTuHku Bugeo Hosoctm MMokynkv  Kuuru  Beb-epcus i Ewe
O GitHub

https:/igithub.com > kzk > u... - MepeBecTn 3Ty CTpaHuly  §

kzk/unicorn-worker-killer: Automatically restart ...
unicorn-worker-killer gem provides automatic restart of Unicorn workers based on 1) max
number of requests, and 2) process memory size (RSS), without affecting ...

O GitHub
https://github.com » puma_w... - MepeBecTy 3Ty CTpaHuLly

Automatically restart Puma cluster workers based on max ...
Puma worker killer can only function if you have enabled cluster mode or hybrid mode
(threads + worker cluster). If you are only using threads (and not workers) ..

@ RubyGems
https:/rubygems.org > gems - MepesecTn 3Ty CTpaHuyy

unicorn-worker-killer 0.4.5

13 anp. 2021 . — The Ruby community's gem hosting service. Instantly publish your gems
and then install them. Use the API to find out more about available gems.

GitFlic
https://gitflic.ru > project»> w... - Mepesect 3ty cTpaHnLy 3

eI EEHIEE Kill any workers by memory and

worker-killer gem provides automatic restart of Web-server and/or background job processor
based on 1) max number of requests, and 2) process memory size (RSS)

Stack Overflow

Q

MHCTpYMEHTbI

YT euku pecypcoB Wiwiu namsT i, a Takke eé dparMeHT auus senskoT ca 06bIuHoi Nnpobnemoit 4ns Bcex
A13bIKOB NPOrPaMMMpOBaHMA. HeBaXHO ecTb Tam cO0pLUMK Mycopa WK HET, KOMNWIMPYEMbIi A3bIK WK
VHT epNIpeT MpyeMbiii. Ruby He SBNIAET CA UCK/KOUEHUEM 1 CETO/ HA Mbl HEMHOTO NOTOBOPYM NPO 3TH
NpoGniems], BAPUAHT bl X PELLIEHA 1 JaXe HanuLeM CBOE COGCT BeHHoe.




Worker Killer

RNDSOFT

Zero cost restart

MoanepxKa pasHbix

noaocunCTeMm.

€ Phusion Passenger
€ Puma

€ Delayed Job



HTTP

Jobs

954 MiB

858 MiB

763 MiB

668 MiB

572 MiB

477 MiB

381 Mig

286 MiB

191 MiB

95.4 MiB

(Phusion Passenger)

09/20 09/23

== prod-corefilator | Max: 953 MiB Last * 309 MiB

OOM

620 MiB

572 MiB

525 MiB

:Job)

477 MiB

429 MiB

381 MiB

334 MiB

(Delayed

286 MiB

04/02 04/05 04/08
== prod-apigw-jobs [| Max: 593 MiB Last*: 450 MiB

09/

MEM Average [All]

>650 Mb

09/29 10/02 10/05

MEM Average [All]

04/11 04/14 04/17

<400 Mb

10/11 10/14

WWWW

04/23 04/26 04/2
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SAX MNMapcepbl



SAX NMapcepbl

RNDSOFT

ILOKYMEHT B NaMATU
3aHnMMaeT OYEHDb
MHOIo MecTa

8omb JSON =
6o0omb MEM



4. SAX NMapcepbl

xml io = File.open ('huge.xml')
result data = SimpleXmlExtractor .new(xml io) .extract ('Person.*.Id', 'Person.*.DocType' ,h 'Person.*.DocDate' )

result data => {
'Person.*.Id' => [15, 20, 357,
'Person.*.DocType' => [ 'passport', 'drive', 'passport' ],

'Person.*.DocDate' => ['30.09.1988', '18.03.2023', '23.03.2006'1],



xml io = File

result stream

'Person.*.DocDate' )
result stream
result stream

result stream

result stream

result stream.

result stream

4. SAX TMapcepbl - NOTOK

.open ('huge.xml"')

= SimpleXmlExtractor .new(xml io) .extract stream ('Person.*.Id',

.next => ['Person.
.next => ['Person.
.next => ['Person.
.next => ['Person.
next => ['Person.
.next => ['Person.

.Id'", ['Users', 'Person', 'Document', 'Id'], 15]
.DocType' , ['Users', 'Person', 'Document', 'DocType'],
.DocDhate' , ['Users', 'Person', 'Document',

.Id', ['Users', 'Person', 'Document', 'Id'], 20]
.DocType' , ['Users', 'Person', 'Document', 'DocType'l],
.DocDate' , ['Users', 'Person', 'Document', 'DocDate'],

'DocDhate' ],

'Person.*.DocType' ,

'passport’' ]
'30.09.1988"' ]

'drive']

'18.03.2023" ]
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[TONIHOCTbIO OTCYTCTBYET
noTpebsieHne NnamMsaTu

BO3MO>XHO oHO

SAX napcepm 4yyTb MepJ/iIeHHee
oyneT paboTtaTtb

Henb3a nponTtnck no
OAHHbIM HECKOJIbKO pa3

MHorpa 6biBaeT
TO/IbKO OflHa MonbITKa
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5. Data Streaming

dOopmMupoBaHue

Enumerators Generators .. .
Ha nety
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Data Streaming
OrpoMHast Tabnuua

B b
HaM Hapo BbIrpy3uTb
AAaHHble
®opmMat CSV
Pesynbtat CSV
npesbiaeT 6GB
Hukaknx BpeMeHHbIX
dannos!

SQL = CSV = ZIP = S3 upload



5. Data Streaming - Bl u CSV

def csv_stream
sql = Request.where('created_at < ?', Time.now).to_sql
query = "COPY (#{sql}) TO STDOUT WITH (FORMAT CSV, HEADER
TRUE) ;"

Enumerator.new do |y|
conn = ActiveRecord: :Base.connection.raw_connection
conn.copy_data(query) do
while (chunk = conn.get_copy_data)
y << chunk
end
end
end
end

stream = csv_stream() # BOT Haw MOTOK



5. Data Streaming - C>xaTue

def zip_stream(stream)
ZipTricks::Streamer.output_enum do |zip|
file = "requests.csv"
zip.write_deflated_file(file) do |sink|
stream.each do |line|
sink.write(line)
end
end
end
end

stream = zip_stream(csv_stream)



Data Streaming - Upload

def upload_stream(stream, filename)
uri = URI('http://local.http.storage')

# npeo6pasyem MHTepdenc noToka
# pnob6aenaem emy metonbl Tuna filename u read (KoTopbih Ha camom gene each)
io = ReadableEnumerator.new(stream, filename)

request = Net::HTTP::Post.new(uri, {'Transfer-Encoding' => 'chunked'})
form_data = [['body', io, { filename: filename }]]
request.set_form form data, 'multipart/form-data’

response = Net::HTTP.start(uri.hostname, uri.port, use_ssl: false) do
|http]

http.request(request) # HakoHen! TénneHbkasa nowna!
end

JSON.parse(response.body)
end

ok = upload_stream(zip_stream(csv_stream), 'requests.zip')
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Data Streaming

HeT noTpebneHune
namMaTn
OAHONPOXOAHOCTb
Mog cTaTb4
“Enumerators, Data
Streaming u gpyrue
MogHble cnoBa B Ruby”
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- He Hapo 6oaTbces
“naTumTb” NN MEHATH

CYLLECTBYIOLLUE pPeLleHUs
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peweHune nyyue

dMost good Programmers
o) programming hot " TPORS

:aeic(;ause they expect to get
or get adulation by the M
> MoOXHO nokoanTb Ang
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sl Use it is fun
AyWwn " npnHecCTun
Henaoxyto nosnb3y
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