BiHHUIIbKUU HAlliOHAJIbHUM TEXHIYHUU YHIBEPCUTET
dakynbTeT iHQOpMaILiMHUX TEXHOJIOTIM Ta KOMII IOTEPHOI iHXKeHepil
Kadeapa nporpamMHoro 3abe3neyeHHs

Po3po06ka aBTOMaTHU30BaHOI CUCTEMU
cTBOpeHHs Python-nakeTiB fJ1s1 BUKOpHCTaHHS
B Docker-koHTenHepax Ha ocHOBI Alpine

Buxonas: cmydenm zpynu 1111-17m Yapuxos C.B.
Kepisnuk: «.m.n., doyenm YepHosoauk I'.O.



Merta, 06’exr Ta IIpeAMeT A0CAIASKEHHS

MeTtor0 MaricTepcbKoi KBaaidikalilfHOI poOOTH € BUPIIIeHH:]
IIpo0AeMH BIIPOBa>KeHHs IPOTPaMHOTIO 3a0e3IedeHH:]
IIIA5IXOM CTBOPEHH:sI aBTOMaTU30BaHOI CYICTEMU Y3TOAKEHH:I Ta
Mirpanii icunyrounx Ta Hopux Python-mmakeris y Docker-koHTelinepy,
110 0a3yioThest Ha Linux auctpudyrtnsi Alpine.

O0’ekTOM € nIponec po3poOKI aBTOMAaTU30BaHOL CYICTEMU 3 MOXKAMBICTIO
11 pO3rOpTaHHs Y XMapHUX PIIIEHHIX, BIACTeSKEHHAM pe3yAbTaTiB,
Ta BTpY4YaHHIM aAMIHICTpaTopa TIAbKU
3a HasIBHOCTI IIOMMAOK, 1110 He 3yCTPpIYaACs paHillle.

IIpeameToM € MeTOAM i 3acOOM pO3POOKM aBTOMATU30BaHOL CUICTEMI.



HaykoBa HOBM3Ha A40CA1A>KEHH:I

HaykoBa HOBIM3HaA I11044Ta€ y NOKpaIlleHHs iCHYIOYMX MeTOAIB
BIIPOBaA KEHH:I IIPOTPaMHOTIO 3a0e3IleueHH: Ta
BAOCKOHA/1€HH:I HasIBHUX I1iAXO0AIB 4451 pPO3POOKU
aBTOMAaTM30BaHUX CUCTEM IIIASIXOM IX IHTeTpyBaHHI
B OZHOMY IIPOIrpaMHOMY 3aco0i.



AHaal3 IpeaMeTHOI 00AacTi

ABTOMAaTM3allis IIPOLIECIB € HeBIAKAaAHOIO YaCTUHOIO HAIIIOTO JKUTTSI

BripoBaa>keHH:I TporpaMHOro 3a0e3I1edeHH:I € aKTyaAbHOIO
I1po0AeMOIO Ta icCHy€ DaraTo MmiAXoAiB 445 CIPOILEHH:
pobouoro nporiecy po3poOHIKa

IIaatdpopma Docker - ogHa 3 IpoBigHNX pilIeHb 1040
BIIPOBa/>KeHHs [IPOTPaMHOTIO 3a0e3IedeHH:]

Cepeg ycix ocHoB a4 Docker-o0Opasis Alpine € oani€1o 3 aiaepis



AHaai3 mpeaMeTHOI 00AaacTi

BUILD .

CLIENT REGISTRY &‘
XS

DAEMON

LT

REMOTE

API CONTAINERS IMAGES

NORDICAPIS.COM



AHaAl3 aHaAOTlB

r! Terminal - pi@raspberrypi: ~/wheels
root@piwheels (10.74.2.161) - byobu File Edit View Terminal Tabs Help
pi@raspberrypi: virtualenv -p python3 .
IAlready using interpreter /usr/bin/python3
Using base prefix '/usr'
New python executable in ./bin/python3
IAlso creating executable in ./bin/python
Installing setuptools, pip...done.
pi@raspberrypi: source bin/activate
(wheels)pi@raspberrypi: pip install -U pip
Downloading/unpacking pip from https://pypi.python.org/packages/b6/ac/7015eb97dc749283ffdeclc3a88ddbB8ae03b8fa
d0T0e611408196358da3/pip-9.0.1-py2.py3-none-any.whl#md5=297dbd16ef53bcef0447d245815f5144

Downloading pip-9.0.1-py2.py3-none-any.whl (1.3MB): 1.3MB downloaded
Installing collected packages: pip

Found existing installation: pip 1.5.6

Uninstalling pip:
Successfully uninstalled pip

Successfully installed pip
Cleaning up...
(wheels)pi@raspberrypi: pip install --extra-index-url=https://gergely.imreh.net/wheels/ numpy
Collecting numpy

Downloading https://gergely.imreh.net/wheels/numpy/numpy-1.12.0-cp34-cp3dm-linux_armv71l.whl (5.6MB)

100% | | 5.6MB 51kB/s

Installing collected packages: numpy
Successfully installed numpy-1.12.0
(wheels)pi@raspberrypi:

Build Rate 265 pkgs/hour
Build Time 161 days, 18:38:52
Build Size 269748 Mbytes

Building CodeIntel 2.0.0rc2
Building pybullet 1.3.9
Waiting for jobs

Waiting for jobs

Building pybullet 1.2

fastnumbers

bigfile @.1.
Building zeroc-ice 3.6.4
Building rtpipe 1.34
Building matplotlib 1.5.2
Building networkit 4.4
Building mltsp ©.2.2
Waiting for jobs

Piwheels Precompiled Python wheels for ARM
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Crpykrypa 0asu gaHMX

Package Vesion

package_id varchar(20)

Vid bigint
vesion varchar(20)
Python
2 id bigint

version  varchar(20)

Package

L7 id bigint

name varchar(250)

Wheel
Vid bigint
filename varchar(150)

package_version_id bigint

Wheel_dependencies

| wheel_id bigint

dependency_id  bigint

python_id bigint
added timestamp
built timestamp

Error
) id bigint
wheel_id bigint
log text
fixed boolean
added  timestamp

Dependence

’id  bigint

lib varchar(150)

Fix

7 id bigint

regex  text

added timestamp

Fix_dependencies

dependency_id

pigint

fix_id

bigint




TexHoaorii po3poOKu

). &P redis

django ORM

Celervy
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TecryBanusa cucremn

lamar@scharykov: ~/Desktop/test

File Edit View Search Terminal Help

, jedi, backcall, ipython-genutils, decorator, traitlets, pickleshare, pygments, ipytho
n, tornado, pyzmq, jupyter-core, python-dateutil, jupyter-client, ipykernel, jupyter-co
nsole, jsonschema, nbformat, MarkupSafe, jinja2, Send2Trash, prometheus-client, termina
do, webencodings, bleach, defusedxml, mistune, entrypoints, testpath, pandocfilters, nb

convert, notebook, widgetsnbex

Successfully installed MarkupS;

corator-4.3.0 defusedxml-0.5.0 RS IISAVTETANCE] ol s (<1 T 1S o 1o}

nutils-0.2.0 ipywidgets-7.4.2 ‘'yprocess, pexpect, pickleshare, ipython, pyzmq, python-dateutil, jupyter-client, ipyker

pyter-client-5.2.4 jupyter-con:inel, qtconsole, prometheus-client, jsonschema, nbformat, Send2Trash, MarkupSafe, jinja2

.0 nbformat-4.4.0 notebook-5.7 ,» entrypoints, defusedxml, pandocfilters, webencodings, html51ib, bleach, testpath, mis

are-0.7.5 prometheus-client-@.'t”“e’ nbconvert, terminado, notebook, widgetsnbextension, ipywidgets, jupyter-console,

) i1 _ 47 jupyter

gyZhgntdategtlé i'z'i pyith17Successfully installed MarkupSafe-1.0 Send2Trash-1.5.0 backcall-0.1.0 bleach-2.1.4 deco

ce ornado-».l. FrattletsS-‘rator-4.3.0 defusedxml-0.5.0 entrypoints-0.2.3 html51ib-1.0.1 ipykernel-5.0.0 ipython-7

lamar@scharykov: ~/Desktop/test

'3-4-? . . . .0.1 ipython-genutils-0.2.0 ipywidgets-7.4.2 jedi-0.12.1 jinja2-2.10 jsonschema-2.6.0 j
Removing intermediate containeiypyter-1.0.0 jupyter-client-5.2.3 jupyter-console-5.2.0 jupyter-core-4.4.0 mistune-0.8.
---> 50c0899e0552 3 nbconvert-5.4.0 nbformat-4.4.0 notebook-5.7.0 pandocfilters-1.4.2 parso-0.3.1 pexpect

Successfully built 50c0899e055:-4.6.0 pickleshare-0.7.5 prometheus-client-0.3.1 prompt-toolkit-1.0.15 ptyprocess-0.6.0

Successfully tagged test2:late: pygments-2.2.0 python-dateutil-2.7.3 pyzmq-17.1.2 qtconsole-4.4.1 simplegeneric-0.8.1
six-1.11.0 terminado-0.8.1 testpath-0.4.1 tornado-5.1.1 traitlets-4.3.2 wcwidth-0.1.7 w
ebencodings-0.5.1 widgetsnbextension-3.4.2

real 1n55,169s Removing intermediate container 23513651e7a3

user  Om@,046s ---> 9366d56bf1c0

Sys 0mO,012s Successfully built 9366d56bf1c®

: Successfully tagged test2:latest

real ®m17,992s
user 0mo,047s
sys Om0O,019s

s 1



TecryBanusa cucremn

lamar@scharykov: ~/Desktop/test

File Edit View Search Terminal Help

: S time docker build -t testi .
Sending build context to Docker daemon 2.048kB
Step 1/3 : FROM python:3.7-alpine
---> 1a8edcb29ce4
Step 2/3 : RUN apk add alpine-sdk
---> Using cache
---> 38a28efabfbb
Step 3/3 : RUN pip install "numpy==1.15.2"
---> Running in c5d5fe@37f2f
Collecting numpy==1.15.2
Downloading https://files.pythonhosted.org/packages/45/ba/2a781ebbb0cd7962cc1d12a6b65b
d4eff57ffdad49fdbbaed726dc05fbc3/numpy-1.15.2.zip (4.5MB)
Building wheels for collected packag
Running setup.py bdist_wheel for , ) , .
Running setup.py bdist wheel for File Edit View Search Terminal Help

lamar@scharykov: ~/Desktop/test ® 0 ¢

Running setup.py bdtst wheel for r : $ time docker build -t test1 .
Stored in directory: /root/.cache,Sending build context to Docker daemon 2.048kB
78241337afdc6506f0 Step 1/2 : FROM python:3.7-alpine
Successfully built numpy ---> laBedcb29ce4
Installing collected packages: numpyStep 2/2 : RUN pip install --extra-index-url=https://test.laammaar.site "numpy==1.15.2"
Successfully installed numpy-1.15.2 ---> Running in al76e936318c
Removing intermediate container c5diLooking in indexes: https://pypi.org/simple, https://test.laammaar.site
---> a327e80d619a5 Collecting numpy==1.15.2
Successfully built a27e80d619a5 Downloading https://test.laammaar.site/numpy/numpy-1.15.2-cp37-cp37m-1linux_x86_64.whl

Successfully tagged testl:latest (9.6MB)
Installing collected packages: numpy

real 2m15,777s Successfully installed numpy-1.15.2
user 0m0,034s Removing intermediate container a176e936318c
sys Om0,017s ---> ad4702162f3d

| Successfully built ad4702162f3d
Successfully tagged testl:latest

real Om7,446s
user Om@,029s
Sys 0m0,014s

s



TecryBanusa cucremn

lamar@scharykov: ~

File Edit View Search Terminal Help




TecryBanusa cucremu

LpynSLsay
ipython/

ipython-genutils/

ipywidgets/

jedi/

jinja2/

jsonschema/

jupyter/

jupyter-client/

jupyter-console/
jupyter-contrib-core/
jupyter-contrib-nbextensions/
jupyter-core/
jupyter-highlight-selected-word/
jupyter-latex-envs/
jupyter-nbextensions-configurator/

kiwisolver/
1xml/
markupsafe/
matplotlib/
mistune/
nbconvert/
nbformat/
notebook/
numpy/

pandas/
pandocfilters/
parso/
pexpect/
pickleshare/
plyfile/
prometheus-client/
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ExoHOMIuHe OOrpyHTyBaHH:

3araapHi BUTpaTu Ha po3poOKy ckaasaroTs 31 509,37 rph.

Baprictb uncroro npudyTky — 353 761,93 rpu (>0).

AOcoa10THa epeKTUBHICTh BKAadeHNX iHBectunin Eabc — 322 252,56 rpH (>0).
BianocHa (1opiuHa) e(peKTUBHICTh BKAageHUX iHBecTu1int Es — 123% (>30%).

Ilepiog okymnHocti — 0,81 poky (< 3 pOKiB).

Bpaxosytoun Bci ¢pakropy, ¢piHaHCYyBaHH:I HAYKOBOL pO3pOOKH € AOLIIABHIUM.



ArnipoOarist pe3yAbTariB

* MixHapogHa HayKOBO-IIpakTyHa InTepHeT-KOHpepeH1isa «Moaoab B
TeXHIYHVIX HayKaxX: A0CAiAKeHH:], IIpo0aeMy, IlepcreKTusmn» (2017)
Posrasnyro temy: «Po3pobOka MeToAy BIIpOBaA>KeHHsI IIPOrPaMHOIO
3a0e311e4eHHsT 4451 aBTOMAaTN30BaHOlL CIICTeMI»

« XLVI HaykoBo-TexHiuHa KoH(pepeH11isa nmigposaiais BHTY (2017)
PosrasHyTto Temy: «Po3pobka aBTOMaTI30BaHOI CICTeMH BIIPOBaA KEHH:
I13»



BiricHoBKI

BusisaeHo, 1110 mpodaema BIIpOBaAXKeHHs IIPOTPaMHOIO 3a0e3I1e4eHHs] €

aKTyaAbHOIO.

/oBeeHo AOLIIABHICTh PO3POOKN aBTOMATU30BaHOI cricTeMut cTBopeHH: Python-

I1akeTiB 445 BUKopucraHHs B Docker-koHTeltHepax Ha ocHOBi Alpine.
Po3pobaeHO 3araabHUI CIleHapill pOOOYOTO IIPOLIecy.
CripoekToBaHO 0a3y 4aHMX aBTOMAaTU30BaHOIL CUCTEM.

Po3pobaeHO Ta poOBeAeHO TeCTyBaHHs POOOTH CUCTEMI.

OOrpyHTOBaHO €KOHOMIYHY e(l)eKTI/IBHiCTB pO3pOOKM aBTOMAaTN30BaHOI CUCTEMU



ASIKYIO 3A YBATY!



