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MeTa

MeToto pob0TH € CTBOPEHHA OHNANH-CUCTEMU ANA
b6ibniotekn Ha nnatdopmi GCP Ta ornag A4OCTYNHUX
MeTo/iB 3abe3nevyeHHA AOCTYNHOCTI Ta BiAMOBOCTIMKOCTI,
LLLO HaJ4alTbCA NAAaTPOPMOLO.

O6’eKT gocnigKeHHA — XMapHi n1aTpopmu.

[MpeameTt gocniaXKeHHA — BUKOPUCTAHHAM XMapPHOI
nnatdopmm GCP ana po3pobkun baratopiBHEBUX
3aCTOCYBaHb 3 BUCOKOIO AOCTYMHICTIO.



3a43a4a

Po3pobuTtn baratopisHeBe Beb-3acTOCYyBaHHA A4
6ibnioTekn Ta onybNiKyBaTU MOTrO 3 BUKOPUCTAHHAM XMapPHOI
nnatdopmum GCP Ta TexHonorin 3abe3neyeHH BUCOKOI
NOCTYMHOCTI, WO BOHA Hagae. Cuctema MyCuTb MaTH
aBTOPU3aLI0, MOXNUBICTb Nepernaay Katanory KHUXoK Ta
NOLLYKY B HbOMY, MOXNBICTb 3aMOB/IEHHA KHUMKOK 3
6ibnioTEKN, a TAKOXK 3aCObM KepyBaHHA ANA aAMiHICTpaTopa.




ETann pobotu

1. lMpoaHanizyBat oCHOBHI KOMNoHeHTN GCP Ta po3rnaHyTu i
3acobu macwTabyBaHHA Ta 6anaHCyBaHHA HAaBAaHTAXKEHHS

2. Bn3HauuTK Habip TEXHONOTIN Ta apXiTEKTYPY ANA pO3pobKKN Beb-
3aCTOCYBaHHA

3. Po3pobutn npototnn baratopisBHeBOro Beb-3actocyBaHHA AN
6ibnioTeKM 3 BUKOPUCTaHHAM TexHonorin GCP.



baraTopiBHeBa apXITeKTypa

3acTocyBaHHA, NobygoBaHe 33 :
6araTopiBHEBOK apXiTEeKTypOoIo PiBeHb NpeACTaBAeHHS
NOAINAETLCA HA NEBHY KiJIbKICTb PIBHIB,
KOXEH 3 AKNX BUKOHYE BU3HAYEHY
ponb. [10CUTb YaCcTO PO3rNA4at0Th
TPUAPYCHY apXiTeKTypy, WO
CKNAQa€ETbCA 3 PiBHA NpeACcTaB/IeHHA,
piBHA 6i3Hec-norikm Ta piBHA B/,
OfHaK BapTO 3a3HAYUTK, WO
baraTopiBHEBA apXiTEKTYpa HE AUKTYE
NeBHUM WabnoH AN BU3HAYEHHS PiseHb B/
CaMUX piBHIB abo HaBITb iX KiZIbKOCTi.

PiBeHb Bi3HeC-10Tiku




GCP

GCP — ue Habip 3aranbHOAOCTYNMHUX XMAPHUX CEPBICIB, AKiI
nponoHye Google, nocayroByto4YMCb BNACHOK FOTOBOIO
IHPppacTpyKTypotro. OKpiM paay IHCTPYMEHTIB KEPYBAHHSA, BiH HaAa€
BE/IMKY KiNbKICTb MOAY/IbHUX XMAPHUX MOCAYT, BKAOYaum 3acobu
ANA CKNagHUX obuuncneHb, poboTn 3 BEIMKMMMN AaHUMMU,
36epexeHHa iHpopmaLlii, MalUWMHHOIO HAaBYaHHA Ta Pi3HOMAHITHI
IHCTPYMEHTM ANA PO3POOHUKIB.

Google Google Google Google
App Compute Kubernates Cloud
Engine Engine Engine Storage




GAE

Google App Engine — ue noBHicTIO KepoBaHa be3cepBepHa Natdopma AnA
PO3PO6KM Ta pO3MiLLLeHHS BeD-004aTKIB 3 THYYKMMM HaNaWwTyBaHHAMM
MmaclTabyBaHHA. [1na XOCTUHry cepBicy HeobxiaHO obpaTh oaHe 3 cepeaoBuLL;:
standard a6o flexible.

GAE 3HaxoauTtbca 3a Google Front End, wo nom’sikwye abo Bigpa)Kae 6arato
aTaK YeTBepPTOro Ta HUXKUYMX mepexeBux piBHiB, Taki AK SYN dnaya, ¢aya IP
dbparmeHTamy, WITy4Ha HecTa4a NopTiB Ta iH. TaKMM YMHOM 3abe3nevyeTbeA
BUCOKMIN pPiBEHb AOCTYNHOCTI onyb/1ikoBaHUX Beb6-3aCTOCYBaHb.

[1nAa cepBiciB TaKOXK BU3HAYaAETbCA KAAC eK3eMNAApIB, Big, AKOro 3as1eXuntb o6’em
NOCTYNHOI NaMm’ATi, pecypciB Npouecopa, LiHa Ta 6be3KkowToBHA KBOTA. [1ns Knacy
F fOoCTynHe TinbKM aBTOMaTUUYHe maclitabyBaHHA, a 4nA B — TinbKu 6a30Be Ta
py4He.



GAE standard vs flexible

Y standard cepegoBuLLi nporpamm 3anycKkaroTbca B NiCOMHULL (MexaHi3m ansa 6e3neyHoro
BMKOHAHHA HENEePEBIPEHOro Koay, Lo obmerKyto A0CTyN A0 CMCTEMHUX pecypcis). Lle
cepenoBuLLE NiaAXoanTb AnA Beb-3aCTOCYBAHHA, AKLLO:

1. BOHO HanMcaHO Ha OAHIM 3 KOHKPETHUX BEPCii MOB NPOrpamyBaHHA, LLO BKa3aHi Ha CaMTi
Google Cloud pna craHgapTHOro cepeaoBuLLa;

2. Po3paxoByeTbcAa gNAa aewwesoro 3anycKy, KoM BNaCHUK 3aCTOCYBaHHA NAaTUTb INLLE 33
notpebu. Hanpuknaa, KinbKicTb eK3emMnaapiB 3anycKy Nnporpamu ameHwyeTbea Ao 0, Koau
HeMa€ Tpadiky;

3. Cnoctepiratotbca pi3Ki cnnecku TpadiKy, WO BUMAratoTb HEramHOro MaclTabyBaHHA.



GAE standard vs flexible

Y flexible cepenoBuli nporpamm 3anyckatotbca B Docker KoHTenMHepax Ana BipTyaabHUX MALUMH
Compute Engine. Bia3Ha4a€eTbCA, WO rHY4YKe cepeaoBulLLLe NiaxoamnTb AnA Beb-3acTocyBaHHA Y
BMNaAKax, AKLLO:

1.  Woro Kog HanncaHo 6yAb-AKOI0 BEPCIEI NiATPUMYBAHNX MOB;

2. 3anyckaetbca B Docker KoHTeMHEPI, WO BKAKOYAE KOA, HANMCAHUN iIHWMMN MOBaMU
nporpamyBaHHA;

3. BMKOPUCTOBYE 3a/1€XKHOCTI Ta GPENMOBKUN 3 HATUBHUM KOAOM;
4. BuKopuctoBye pecypcu Ta cepBick 3 mepexi Compute Engine.

5. Mae 3HauHui perynapHuii Tpadik Ta yacTi, ane 34e6in1bLOro NOMipHi KONMBAHHA KiNbKOCTI
O HOYAaCHUX KOPMCTYBaYiB.



BUKOPUCTaHI TeEXHONOTII

* GCP: 9 d
* GAE 3 cepsicamu Knacy F n ‘ ¢ @

Ta standard cepepoBuuiem | =P .
* Firestore Google Cloud Platform @XDI’@SS TS
* Typescript N |
* NodelS + Express @ React o Cloud Firestore
. Reac’f + Redux (SPA) &Redux @ algolia
* Algolia



HanawTtyBaHHA cepsiciB GAE

client.yaml| KnieHTCbKMI cepBic

runtime: nodejsl6
service: default
instance class: F2
env_variables
REACT_APP_SERVER_ENDPOINT: "https://library2022.ew.r.appspot.com/api”
automatic_scaling
target cpu utilization
max_instances
max_concurrent_requests

api.yaml cepBic 6i3Hec-noriku

runtime: nodejsl6

service: api

instance class: F2

automatic_scaling
target_cpu_utilization
max_instances
max_concurrent_requests



ApXiTeKkTypa BeH-3aCTOCYBaHHA
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ApXiTEKTypa cepsicy Di3HeC-/10rKu
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APXITEKTYPA KJIEHTCHKOrO CepBicy

---------------
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CTOpiHKM BEH-3aCTOCYBAHHA

CTBOpEHHA EHKMIMM ADMIN
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CTOpiHKM BEH-3aCTOCYBAHHA
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CTOpiHKM BEH-3aCTOCYBAHHA

Library 2022

KaTtanor KHur (AgmiHictpaTtop)

BOOKS ORDERS CREATE BOOK [> SIGN OUT

Q, search...
Categories

Novel 0

BOOK
COVER

Q-

® Murder on the Orient Express
Author: Agatha Christie  Publisher: CCC

Just after midnight, a snowdrift stops the famous Orient Express in its tracks as it travels through the
mountainous Balkans. The luxurious train is surprisingly full for the time of the year but, by the
morning, it is one passenger fewer. An American tycoon lies dead in his compartment, stabbed a...

4 books left

BOOK
COVER

® To Kill a Mockingbird

Author: Harper Lee  Publisher: AAA

The unforgettable novel of a childhood in a sleepy Southern town and the crisis of conscience that
rocked it. "To Kill A Mockingbird" became both an instant bestseller and a critical success when it
was first published in 1960. It went on to win the Pulitzer Prize in 1961 and was later made into an...

KaTtanor KHur (Kopuctysau)

Library 2022 BOOKS ORDERS '™ ORDER (> SIGN OUT
1
Q. the
Categories

<">

The Da Vinci Code

Author: Dan Brown  Publisher: BBB

While in Paris, Harvard symbologist Robert Langdoen is awakened by a phone call in the dead of the
night. The elderly curator of the Louvre has been murdered inside the museum, his body covered in
baffling symbols. As Langdon and gifted French cryptologist Sophie Neveu sort through the bizarre...

The Picture of Dorian Gray

Author: Oscar Wilde  Publisher: CC

The most famous and popular novel of English writer Oscar Wilde (1854—1900). Dorian Gray is a very
attractive young man who wishes to make a link between his soul and his portrait so that the picture
gets old but he stays young forever. However, not only the picture gets older instead of him — it also...




CTOpiHKM BEH-3aCTOCYBAHHA
Kop3unHa (Kopuctysau)

Library 2022 BOOKS ORDERS CART [> SIGN OUT
2

2 books

Return date

{ 03.07.2022 = ‘

Return date is too soon (minimum 3 days)

+~ ORDER | X CANCEL ‘

The Da Vinci Code

E"'O( ¢ Author: Dan Brown  Publisher: BBB
COVER

While in Paris, Harvard symbologist Robert Langden is awakened by a phone call in the dead of the
night. The elderly curator of the Louvre has been murdered inside the museum, his body covered in
baffling symbols. As Langdon and gifted French cryptologist Sophie Neveu sort through the bizarre...

The Picture of Dorian Gray

Author: Oscar Wilde  Publisher: CC

The most famous and popular novel of English writer Oscar Wilde (1854—1900). Dorian Gray is a very

-




CTOpiHKM BEH-3aCTOCYBAHHA

Cnuncok 3amoBneHb (AamiHicTpaTop)

Library 2022  Books ~ ORDERS  CREATE BOOK

[> SIGN oUT

Cnncok 3amoBneHb (Kopucrysau)

Library 2022  Books  ORDERs

W ORDER [> SIGN oUT
2

Q, search...

Status

< o 2 3 4 >
ID: bB9f1ayDLPREIVMnP9s D

Order date: 02.07.2022, 18:28:16
Date to return: 07.07.2022, 23:59:59

Full name: user user
Email: user@user.user
Books: 2

And Then There Were None  Murder on the Orient Express
Agatha Christie Agatha Christie

ISBN: 4545454545454 ISBN: 5454545454545

ID: 4545454545454_0 ID: 5454545454545_0

| X CANCEL | READY

ID: ivh1aHgRr9a8E6pkx4j1

Q, search...

Status

< o 2 3 4 >
ID:; bB9f1ayDLPREIIVMnP9s

Order date: 02.07.2022, 18:28:16
Date to return: 07.07.2022, 23:59:59

Full name: user user
Email: user@user.user
Books: 2

And Then There Were None  Murder on the Orient Express
Agatha Christie Agatha Christie

ISBN: 4545454545454 ISBN: 5454545454545

ID: 4545454545454_0 ID: 5454545454545_0

‘ X CANCEL ‘

ID: ivh1aHgRr9a8E6pkx4j1




CTOpiHKM BEH-3aCTOCYBAHHA

PenaryBaHHA KHurn (AgmiHictpaTop) CTBOpPEeHHA KHuUrm (AamiHicTpaTop)

Library 2022 BOOKS ORDERS  CREATEBOOK  EDIT BOOK [ SIGN ouT Library 2022 BOOKS ORDERS  CREATE BOOK [ SIGN ouT
Edit the book Create a new book

ISEN
4545454545454 ISBN
Title
And Then There Were None Title
Author
Agatha Christie Author
Publisher
BBB Publisher
Description
Ten people, each with something to hide and sc Description
Number of books Number of books
3 0
Categories

Mystery €)  Fiction €3  Thriller €3 Categories

[C] 1s hidden?
SUBMIT




TectyBaHHA (Loadster)

* Po3p061eHO cLueHapit BAKOPUCTaAHHS, LLLO BKJKOYAE OCHOBHY YaCTUHY
dyHKLUioHany Beb-3acTocyBaHHA (aBTOpm3aLlif, NOLIYK, OHOBAEHHA KHUTN,
BMXiZg 3 06.1. 3anucy).

* 3anyuweHo 25 60TiB 04HO4YaCHO, WO LUKAIYHO BUKOHYIOTb CLLEHapPIM
* TpmBanictb —5x8 23 ¢

* 3ara/ibHa KinbKicTb iTepauin cueHapito — 178

* CepepHin vac signosiai —0.49 c

* be3 360iB

DURATION CONCURRENT BOTS ITERATIONS HITS ERRORS

0:05:23 25 /25 178 2314 0

AVG RESPONSE TIME P50 RESPONSE TIME P90 RESPONSE TIME DOWNLOADED UPLOADED

0.49s 0.11s 0.43s 51.6 MB 761.8 KB




TecTtyBaHHA (Loadster)

Response Time Percentiles P99 =0.69 c
PO0=0.5¢c

[ig 4ac TecTyBaHHA
KiNIbKiCTb aBTOMATUYHO
3anyLeHnX ek3emnaapis
cepsicy 6i3Hec-10TikM B
GAE 36inbwyBanacsa ao 4,
NPU LbOMY aKTUBHUMM
6yan makcmmym 2

(s> Percentile Overall (s) eK3eN\|_|f|ﬂpM

@ 0.69
P95 0.57
p90 0.50

@ -0 0.38
@ -0 0.09




Pe3ynbTat poboTH

1. Po3rnaHyTto ocHoBHi KomnoHeHTU GCP anAa 3abe3nevyeHHs BUCOKOI
ANOCTYNHOCTI

2. CTBOpPEHO apXiTeKTypy OHNaNH-cepBicy Ana 6ibnioteku

3. Po3pobneHo npotoTnun baratopiBHEBOro Beb6-3acTocyBaHHA AN
6ibnioTekn 3 BUKOpUCTaHHAM cepsiciB Google App Engine

4. 3piMCHEeHOo TecTyBaHHA BebH-3aCTOCYyBaHHA ANA NEepPeBiIPKM pobOTH
ANHAMIYHOTO MacLUTabyBaHHS



BMCHOBKMW

B pe3ynbTaTi npoBeaeHoi poboTtn byno po3pobneHo baratopiBHeBe BebH-3aCTOCYBaHHA
ana 6ibniotekn 3 BukopuctaHHAm GCP. Cepep, pecypciB, WO HaAA€E XMapHa naatpopma
Big, Google 6byno BukopucrtaHo Google App Engine ana po3milleHHA Be6-3acTOCyBaHHA
Ta Firestore ana pobotn 3 xmapHoto NoSQL 6a3oto aaHux. App Engine Hapae
MOX/INBICTb CTBOPIOBATU MacwiTaboBaHi Be6-3aCcTOCYyBaHHA 3 BUCOKOK AOCTYMHICTHO, LLLO
3abe3neuyeTbca Google Front End, wo ybe3neyye 1a 3MeHLy€E BNAUB Big BENUKOI
KITbKOCTI MmepeXKeBux aTak.

Po3pobneHe Beb-3acTocyBaHHA HaJa€ NPOCTUN Ta aAanTUBHUM iHTepdeinc ana pobotu
3 KHUXKKamMmm Ta 3amoBsieHHAMM. OCHOBa CUCTEMM CKIAAAETLCA 3 CEPBicY iHTepdency
KOPUCTyBaya Ta cepsicy Bi3HeCc-n0rikK, ANA AKMX HaNAWTOBAHO aBTOMAaTUYHE
MmacwTtabyBaHHA, WO 3abe3neyye BUCOKMM pPiBEHb AOCTYNHOCTI. 3aBAAKN TOMY, LLO
KOPUCTYBaLUbKUWN iHTEpPENC BUKOHAHO 3a apXiTeKTypoto SPA, ue 3Ha4YHO 3MEHLUYE

KiZIbKiCTb 3aNuUTIB A0 cepBepy A1A BifobparkKeHHs CTOPiHOK Beb-pecypcy, Wo 3MEHLYE
HaBaHTa*eHHA Ha CepBic.



[1AKyto 33 yBary!
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