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Pedepar

BakanaBpckas pabora comepxkur 92 qmcra, 13 pucynkos, 14 tabmuu, 12
HUCTOYHHKOB, 4 TIPUIIOKECHUSI.

MUMKPOCEPBUC, b1, CYB/I, REST, API, JAVA, MECCEH/’KEP.

Iless paGoTel — pazpaboTaTh NPUIIOKEHUE KAPECHAs KHHUTAY).

O6bekToM  pa3paboOTKH  sIBIseTCA  NPHIOKEHHE,  obecrieunBaronee
BBIITOJIHEHHE CIEAYIOIMX (yHKUMH: cO3/aHue, YHAAICHHE, pPeIaKTHPOBAaHUC
I0JIb30BaTENICH, OpraHu3alyi, rpynn. XpaHeHue HH(popMalKuKu O IMOJIb30BaTEIsX,
OpPraHM3alMsIX M Tpymnmnax AoJKHO ocyuiectBisathCsi B BJI. Taxxke HeoO6Xx0aMmMO
peanusoBath AP/ JUisi B3aMMOJIEHCTBUS C OCTAIbHBIMH MUKPOCEPBUCAMH.

B pesynbrare nposeneHHOH paboTel ObUIO pa3paboTaHO MPHIIOKEHHE,
YIOBJIETBOPSIOLIEE IMOCTABIIEHHOH 3a/laue, a UMEHHO: pa3paboTana cTpykrypa b/l,
coznan REST API, peammsyrommii HeoOxomumbiii (ynkunonan. [Ipuioxkenue

OBIIO OTJIAXKEHO M YCHNENIHO MHTErPHPOBAHO B MHUKDPOCEPBHCHYIO CTPYKTYPY
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IlepeyeHb NPUHATHIX COKPALLICHUH

API (Application Programming Interface) — mporpaMMHBIii HHTEpdEiic
IPHIIOKEHUS,

HTML (HyperText Markup Language) — si3bIk THIIEpTEKCTOBOW Pa3METKH;
HTTP (HyperText Transfer Protocol) — mpotokoun nepenauu runepTekcra;

ID (Identifier) — unenTudukarop;

JSON (JavaScript Object Notation) — TekcToBbIi popmMaT 0OMEHA TaHHBIMH,
OCHOBaHHBII Ha JavaScript;

NoSQL (not only SQL) — ae Toasko SQL;

OLAP (Online Analytical Processing) — nHTepakTUBHAs aHAIUTHYCCKAs
00paboTKa;

REST (Representational State Transfer) — nepenava cocTosHUS IPEICTABICHHS,
SQL (Structured Query Language) — s3bIK CTPYKTYPHUPOBAaHHBIX 3aIPOCOB;
UML (Unified Modeling Language) — yaudunmpoBaHHbIH SI36IK MOICTHPOBAHUS;
URI (Uniform Resource Identifier) — yaudunupoanHblii (€ IMHOOOpa3HBIA)
uaeHTUUKATOP pecypca;

XML (eXtensible Markup Language) — pacuupsieMbIii I3bIK pa3METKH;

b/l — ba3a naHHbIX;

OPCVYB/] — 00beKTHO-peSIIMOHHAs CUCTeMa YIIpaBIeHUs 0a3aMu JJaHHBIX;
PCYB/] — cucrema ynpasieHus pelsiiMOHHBIMY 0a3aMu TaHHbIX;

CYB/I — cuctema ymnpapieHus 6a3amMu TaHHBIX.
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BBenenue

B mnactosimee Bpemsi oOIIeHHWE IOCPEICTBOM MECCEH/KEPOB  SIBIISICTCS
HEOTHEMJIEMOM YacThIO JKU3HU COBPEMEHHOIO uesoBeka. Paznuunbie (Gupmbl
WCITOJIB3YIOT CBOM KOPIOPATHBHBIC BHYTPEHHHUE CPEICTBA JJIA OOIICHHS, YTOOBI
cAenaTb OOIIEHHWE CBOUX COTPYAHUKOB Oe3omacHee. YToObl obOecnedyuTh
OecniepeOOiHYI0 U CTAaOMJIBHYI0 pabOTy MECCEH]KEPOB, MHOTHE DPa3pabOTUYHKU
WCITOJIB3YIOT PA3JIMYHBIE TIOJIXO0/IbI K OpTraHU3AIMHA APXUTEKTYPhI IPHIIOKCHHUS.

OpnHOM W3 caMbIX PACIPOCTPAHEHHBIX M YJOOHBIX APXUTEKTYp SIBIACTCS
MUKPOCEPBUCHAS apXUTEKTypa. Y TOOCTBO 3aKIIOYACTCS B TOM, YTO MPHUIOKEHUE
pa3ouTo Ha (PYHKIIMOHAIBHBIE OJOKM — MHKPOCEPBUCHI, KAKIBIM W3 KOTOPBIX
MOXET MacIITaOMpOBaThCS, TEM CaMbIM paclpenesisis Harpy3Ky, OBBIIIAs
OTKa30yCTOWYUBOCTH BCETO MPHUIIOKCHHUS.

B nannoit paboTe paccmaTpuBaeTCsl peajan3alus OJTHOTO U3 MUKPOCEPBHUCOB
MECCEHIKEpa — MUKPOCEPBHUC «AnpecHas KHura». OyHKIMOHATFHOE HA3HAYCHUE
JAHHOTO CepBHUCA — XpaHEeHHWE WH(POpPMAIMK O TOJB30BATENIIX U OpTraHU3AIMIX, C
MPUBS3KOW K OPraHU3alMOHHOW CTPYKTYypE HPEAIpUATHSA. B KOHTEKCTE JaHHOU
paboOThI HE pPacCMaTPUBAIOTCS OCTAIbHBIE MHKPOCEPBHUCHI MECCEHIKEpa, TaK Kak

3TO SABJISIETCSI KOMMEPYECKON TaHOM.
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1 AHajau3 npeaMeTHOM o0J1acTn

[Ipu pa3paboTke MpOrpaMMHBIX MPOIYKTOB HEOOXOAMMO MPOBECTH aHAIH3
CYUIECTBYIOILIMX BapUaHTOB JJIs peuleHus 3ajaud. B 1aHHOM paszzaene
paccMaTpUBaIOTCS oOmiue TEOPETUYECKHE BOIIPOCHI, OCBEILAIOIIHE
TEXHOJIOTMYECKHE AacCleKThl, HEOOXOAMMBbIE Ul peaJu3alud MpOrpaMMHOIO
IpOAYKTa KOPIIOPAaTUBHOIO kiacca. B uwactHoctu mpousBoautcs BeiOOp CYB/,
aApXUTEKTYpbl NPHIIOKEHHMS, A3bIKa MPOrpaMMHUpOBaHusA U apxuTektypsl APl. B
KaXXIOM THoJipa3ziesie OOOCHOBBIBAETCS BBIOOP TOrO WJIM HHOIO TEXHUYECKOTO

pelieHus 3a1a4u.

1.1 Anamu3 TunoB CYB/]

CymectBytor naBa Bujpa CYB/l: pensmuonnbie (SQL) M HepelssnuoOHHBIC
(NoSQL) [1]. YroOwbr BbeIOparh TOT wWinm wuHOM Bua CYBJl, HyXHO 3HATh
XapaKTepHbIC OTIUYHS UX JIPYT OT ApyTa.

MO3KHO BBIZICUTH CIEAYIOMNE OTIUIUTEIbHBIC TPU3HAKY:

1. Pa3Huma B CTpyKType W THUIE XPAaHUMBIX JaHHBIX. B pessIMmoHHBIX
CYB/l nomxHa ObITh OJJHO3HAYHO OMpEJEieHa CTPYKTypa XpaHEHUS
naHHeIX, B TO Bpemsi kak B NOSQL bBJ[ Her Takux cTporux
OTPaHUYCHHM, U OHU JIONMYCKAIOT XPaHEHHE JIO0Or0 THUIA JTaHHBIX.
Jlnis MUKpocepBHca «ApecHas KHUTa» MOAXOAUT CTPYKTypa JaHHBIX
C OJTHO3HAYHO ONPEJICTICHHBIMU CBS3SIMU MEXAY OOBEKTaMU TaOJIHII.

2. Pazmuumst B ctpykrype 3ampocoB. B SQL B/l manHbie MoOryT OBITH
MOJIy4EHBI TOJILKO MocpeacTBOM si3bika SQL, Tak Kak pessiiiuOHHBIC
CYB/l cootBerctBytoT ctangaptam SQL. B nepensmmonnsix CYB/]
HET YETKOTO ONpeAeNICHUs, KaK JOJKSH BBITJIAETh 3alIPOC U TIOITOMY
st kakmoit NoSQL BJ[ peanmusyercs cBoit cmoco® paboTwl C
naHHeiMH. 71 MEKpocepBHca «AJpecHas KHUTa» Tpedyercs

IMOCTPOCHUE MHOKECTBa 3aIIpOCOB C BBI60pKaMI/I o YyCIOBHUIO, H
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ucroiab3oBanue HepensiuonHot CYBJ Oynmer comnpsskeHo C
npobieMamMu ¢ CO3JaHUEM 3alPOCOB, MOTOMY BBIOOp PEISIIUMOHHON
CYB/I nyist paboThI 371€Ch OYEBUJICH.

Macmrabupyemocts. O6a  Buma CYBJ[  wmoryr  xopoiio
MacImTaOupoOBaThCS IO BEPTHUKAIH, OJTHAKO IO TOPU3OHTAIHU JIyUIle
pactaruBarotTcsi UMeHHO HepelsimmonHele CYB/I. s MukpocepBuca
«AnpecHas KHuUTa» OoJibllle TMOAXOAMT BapHAHT C JIyYIIUM
TOPU30HTATBHBIM MaCIITA0UPOBAHUEM.

Hanexnocts. SQL 6a3bl gaHHBIX ABISIOTCS 0o0Jiee HAIEKHBIMU, IO
cpaaenuto ¢ NOSQL BJI. Tlosromy pemsumonnbie bJ[ Gonee
NPEANOYTUTENBHBl VIS BbIOOpa B  KAueCTBE pELICHUS A
MHUKPOCEpPBHCA.

[Tonnepxka. Pensumonnsie CYDBJl mosBwiInCh ropasgo paHbLIe
NoSQL, mosToMy CyIeCTBYIOT y>K€ TOTOBBIE IIATHBIE U OECIIaTHBIE
pelIeHnusT ¥ TOJAJEp’KKA, U HAWTHU OTBET HAa CBOW BOIPOC TOpa3nio
MpoIIe, YeM KOrJa pedb UJIET O CJI0KHOM PEIICHUU B HEPEISIITUOHHOMN
CYBJ. U cHoBa Bb16Op B mosib3y SQL.

XpaHeHHEe W JIOCTYN K CIOXHBIM CTPYKTypaM maHHbIX. SQL 0a3bl
JAHHBIX BBIUTPBHIBAIOT B TPOU3BOJUTEILHOCTA IO CPaBHEHUIO C
HepenaiuoHHbiMM CYBJI, Tak Kak M3Ha4ajIbHO MPEANOoJarajioch, 4To
OoHM OyAyT paboTaTh UMEHHO CO CIIOXHBIMH CTPYKTYpaMU JAHHBIX.

Jlns MuKpocepBuca «ApecHas KHATa» CHOBa 0oJbIie moaxoaut SQL

BJ1.

HO,Z[BOJIH WTOTM aHaJIW3a BO3MOKHOCTEH PEISIMUOHHBIX U HCPCIIAIUMOHHBIX

CYBJl, nmns MukpocepBuca «AApecHas KHWTA» OYEBUJIEH BHIOOP B TMOJb3Y

pensiiuonnoi CYB/I.
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1.2 Boioop peasiumonnont CYB/]

Jns BeiOopa  Hambomee  momxomsmerr  PCYBJ[  HeoOxommmo
MIPOAHATIM3UPOBATh WMEIOIIHNECS] HAa PBIHKE TMOMYJISIPHBIE W pa3BuBatomuecs SQL
0a3bl gaHHbIX. TakoBeiMu sBisitoTcs: MySQL, PostgreSQL, MS SQL Server,
Oracle Database.

1.2.1 MS SQL Server

Microsoft SQL Server — paspabortanHass Kopropamueid MaiukpocodT,
CHCTEMa yIPaBJICHUS PESIIMOHHBIME 0a3aMu JaHHBIX [2]. OCHOBHBIM SI3BIKOM IS
HanucaHus 3anpocoB saBisgercsa Transact-SQL. lannas PCYB/] mogxoaut kak ajis
CO3/IaHUsl TIEPCOHANBHBIX 0a3 MaHHBIX, Tak W Ausi peamm3anuu bJl macmrTaba
komnanun. [locnennsas Bepcus npoaykra — SQL Server 2016. B nannoit Bepcun
MOSIBUJIACh BO3MOXKHOCTh OTCJICKMBATh, KaK MEHSAIOTCS JIaHHbIE C TEYEHUEM
BpemeHu (temporal data support — BpeMeHHas mojiep)kKa JaHHBIX). A Takke 3Ta
BEpCUs TOAJCPKUBACT JUHAMHUYCCKYIO MAacKHpOBKY aaHHBIX (dynamic data
masking), koropas JaeT TapaHTHIO TOTO, 4YTO TOJHKO aBTOPHU30BAHHBIC
MIOJIB30BATENIM MOTYT MOJIYIUTh TOCTYN K KOH(UICHIINATLHBIM TaHHBIM.

Hoctounctea PCYBJ] MS SQL Server:

® TIPOCTOTA UCTIOJIB30BAHUS;

® BO3MOXXHOCTb PETYIMPOBKHU u OTCIIC)KUBAHHUS YPOBHSI

IPOU3BOIUTEILHOCTH, YTOOBI YMEHBIIIUTH 3aTPY3KY;

® TIOCJEIHSS BEpCHsl MPOAYKTa paboTaeT CTabuIbHO;

® BO3MOXXHOCTh MHTETPAIIUU C IPYTUMU mpoaykramu Microsoft;

® BO3MOYKHOCThH BU3YyaJIM3allM HA MOOMJIBHBIX YCTPOMCTBAX.
Henocratku PCYBJ] MS SQL Server:

® OYCHH BHICOKAS CTOUMOCTD MPOIYKTa JUIsl FOPUIMYSCKUX JIHII,

® BO3MOKHBI POOJIEMBI B paboTe CiIy)0 MHTErpauu umMnopra (haisos;

e BbicOKasg pecypcoeMkocTb SQL Server (maxke mpu HacTpouke

MIPOU3BOIUTEIILHOCTH).
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[Ipu Bcex ymoMsaHYTBIX AOCTOMHCTBax, y JaHHoil PCYBJl ectb oyeHb
CYLIECTBEHHBIA  HEJOCTATOK, KOTOPBIM  JEJIAeT €€  HENOCTYNHOM IS
WCIOJIb30BaHUs — €€ BBICOKAs II€HA [T FOPUINYECKHX JIUL. becrnaTHas Bepcus He
o0nafaeT JOCTaTOYHBIMUA BO3MOKHOCTSMH JUIsl TIOJIHOM peanu3anuu 0a3bl JaHHBIX

JUTSI MUKPOCEPBHCA.

1.2.2 Oracle Database
Oracle Database — o0bekTHO-pensIMOHHAsT CHUCTeMa yIpaBJIeHUs 0a3amu
JaHHBIX, pa3padoTtanHas kommanueit Oracle [3]. Uctopus nannoit OPCYB/I 6eper
Hayayio ¢ KoHma 70-X rojoB MpoIuIoro Beka. B HacTosimee Bpemsi JOCTyIHA
TIOCIICHSS. BEpCHS MPOJIyKTa, KoTopas Beimuia B 2013 roxy — 12¢ (cydduke «c»
0003HayaeT aHrmickoe cioBo «cloud» — obmako). Dta BepcHs MOAIEPKUBACT
MOKTIOYeHUE 0a3 JaHHBIX Yepe3 00JIauHbIC CEPBUCHI, YTO MO3BOJISET pa3MeniaTh
0a3y JaHHBIX Ha HECKOJIBKUX CEpBEpax U XPaHUTh OTPOMHBIM 00bEM JaHHBIX.
Bo3mokHOCTB MCIIOJIb30BAHUS MOIKJTFOYaeMbIX b/l oOecrieunBaeT
MYJIBTHAPEHIHOCTh  (0OCTy)KMBaHWE MHOXKECTBA OpTraHW3alUN-KIMCHTOB —
«apeHJaTOpOB») W JKUBYI0 MHUTpalldi0 0a3 JaHHBIX. YiydlleHa O0e30MacHOCTh
MIPOBENCHMS OIepalii — KakJaas TPaH3aKIUsS TMPOBOJUTCS H30JUPOBAHHO OT
OCTaJIbHBIX.
JHocrounctea OPCYB/] Oracle Database:
® HaJEKHOCTD;
® COBpPEMEHHBIM (YHKIIMOHAT W HOBBIC pa3pabOTKH, JOCTYIHBIC B
MOCJICHEN BEPCUH;
Henocrarku OPCYB/] Oracle Database:
® BBICOKAs CTOUMOCTH MPOAYKTA JIJIsl FOPUIUICCKUX JIHII,
® ISl CHUCTEMBl HEOOXOIWUMBI armapaTHbIE PECYPChl, OO0JaJaroIIHe

JIOCTATOYHOW MOIITHOCTBHIO Y MPOU3BOAUTEILHOCTHIO;
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K coxanenuto, BbICOKass CTOUMOCTh HE TO3BOJISIET MCMOJb30BATh JIAHHYIO
OPCVYB/, OecrimaTHas BepcHsi MO3BOJISIET pa3BepThIBATh HEOOJBIINE MO 00BEMY
0a3bl JaHHBIX.

1.2.3 MySQL

MySQL — cBoGojiHasi pensiuOoHHas CUCTeMa YIpaBlIeHUs 0a3aMu JTaHHBIX
[4]. C 2010 roma mpaBa Ha TOproByro Mapky monyumia kommanus Oracle. MySQL
ABJIIETCS] OECIUIATHBIM IIPOTPAMMHBIM 00€CTIEUEHUEM, PETYIISIPHO BBIXOJAT HOBBIC
BepcuH, AomnoyHsmonme QyHkinuoHan. CyImecTBYIOT W TUIATHBIE BEPCUU IS
KOMMEpYECKUX OpraHu3aiuii. B OecmiaTHoil Bepcuu cliefiaH yrnop Ha HaJeKHOCTb
¥ CKOPOCTh pabOThI, HO HE Ha MOJTHOTY QyHKIHoHata. MySQL siBisieTcs 10BOIBHO
rubkoit CYB/I 3a c4€T BO3MOKHOCTH HCIIOIB30BaTh MHOXKECTBO THUIIOB TAOJIHII.

Hoctounctea MySQL:

e OecruiaTHas JJIA JUYHOTO UCIIOIH30BAHUS;

® HMEET XOPOIIYIO JOKYMEHTAITHIO;

e 0e30M1aCHOCTD,

® BO3MOXKHOCTH HCIIOJIb30BAaHUSI MHOXECTBa (PYHKIUN B OecIriaTHOM
BEpCHH,

® BO3MOXHOCTh B3aWMOJCHCTBUS C JpYrMMH 0a3aMu  JaHHBIX,
Hanpumep DB2 u Oracle.

Henocrarku MySQL.:

e TpOOJIEMBI C HAIC)KHOCTHIO,

® [IaTHAs JJIsi KOMMEPUYECKOrO UCTIOIb30BaHUS

® HEKOTOpbIC OrpaHudYeHUs HyHKIIMOHATA,

e HeT BcTpoeHHOM noiepkku XML u OLAP;

e s OECIUIATHOM BEPCHH JIOCTYITHA TOJIBKO TUIATHAS MTOJICPKKA.

HecMmoTps Ha Kaxymuecs TPEUMYIIECTBA, CHCTEMa B OCHOBHOM
WCIIOJIB3YETCSI IJI1 MEJIKUX U CPEAHUX MPOEKTOB U HE MOAXOAUT JJisi KPYIHBIX, a

TaK>Xe He OecIuiaTHasl.
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1.2.4 PostgreSQL
PostgreSQL — cBoOomHas 0OBEKTHO-PENAIIMOHHAS CHCTEMa YIIpaBJICHUS
0azaMyd JaHHBIX C OTKPBITBIM HCXOJHBIM KOJOM, pPa3paOOTYUKOM KOTOPOH
sBiseTcss coobmectBo PostgreSQL [5]. basupyercs na si3bike SQL. Ilocnenss
noctynHas Bepcus mporpammbl — 10.4. PostgreSQL aktuBHO pa3pabaThiBaeTcs
COOOIIECTBOM, B HEro MOCTOSIHHO N00aBisitoTcss HOBble GyHKuuu. [locnennee
BpeMs Bce 0OJIbIIIE UCTIONIB3YETCS B KPYITHBIX KOMMEPUECKHUX MPOCKTaX.
HoctounctBa PostgreSQL:
e OecrutaTHas ¥ ISl IMYHOTO U JJI1 KOMMEPUYECKOTO UCIIOIb30BaHUSA;
® XOpOULIO MacIITa0UpyeTcs;
® BO3MOYKHOCTh 00pabaThIBaTh TEPaA0ANTHI JAaHHBIX;
e moxaaepxka popmara JSON;
® CyIIECTBYET MHOXECTBO TOTOBBIX, BCTPOCHHBIX (DYHKITHH;
® XOpolas IOKyMEHTaIUs;
e 00JbIIOE COOOLIECTBO € MOIIACPHKKOI.
Henocrarku PostgreSQL.:
e Hed(exTUBHAS perIMKaLUs TaHHBIX;

® TPYIHOCTH C OOHOBJICHHEM.

PostgreSQL BelurpeiBaeT 1O BCEM MapamMeTpaM H CcamMoe€ TJaBHOE —
nporpaMma OecIiaTHO pachpocTpanserca. [lo3Tromy ObLIIO HPUHATO pelIeHHe
ucrnoiab3oBaTh UMeHHO 3Ty OPCYB/I.

B mpoekte ucnonbszyercs Bepcus 9.6, HA MOMEHT Haudajia pa3pabOTKU OHa

Obl1a BeIOpaHa Kak Hanbosee cTaduIbHasl.

1.3 Bbi0op apXuTeKTypPbl NPUI0KEHUS

CymiecTByeT JABa OCHOBHBIX THIMAa apXUTEKTYPHI JJII MPOSKTUPOBAaHUS BeO-

MMPHUIIOKCHUA: MOHOJIMTHAsA U MUKPOCCPBHUCHAS.
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UToObl MOHSATH, KaKyl apXUTEKTYpy BbIOpaTh, HYKHO MpOaHAIU3UPOBATh
O0COOEHHOCTH KaXKJIO0H.

1.3.1 Mononumnas apxumexmypa npuio*ceHust

MoHonuTHas apXUTEKTypa MOApPa3yMeBaeT TaKOW MOIXO0J K pa3paboTke
MIPWIOKEHUS, KOT/Ia TIPIIIOKEHUE TIPOSKTUPYETCS KaK OJUH OOJIBIION CBS3aHHBIN
Moyib [6]. KOMIIOHEHTBI 3TOr0 MOJYJIsi B3aUMOCBSI3aHBI MEXIy COOOM, UMCIOT
oO1ryro naMsaTh U pecypcol. Ha pucynke 1 nokazano rpaduueckoe npeactaBicHue

MOHOJIATHON apXUTEKTYPHL.

MOHONUTHAA apXUTEKTYPA

( )

HTML  JavaScript MVC

@

—> Cepsuc Cepsuc >
Joctyn K B,
& J
bpaysep MoHOoAUTHOE NpuaoXeHne PenauymoHHan b/

Pucynok 1 — rpagudeckoe npejacraBieHue MOHOJIUTHONW apXUTEKTYpHI.

[IpenmymecTBa MOHOJIUTHOW apXUTEKTYPHI:
® CpaBHUTEIBHO MPOCTas pean3allus, pa3BepThIBAaHUE U YIIPABJICHUE,;
e [MpolIle MOJJEPKUBATh COIJIACOBAHHOCTh KoJa M o0pabaThiBaTh
OIIINOKH;
® JIErKO J00aBUTh TUMUYHBIN (PYHKIIMOHAJI K KOMIIOHEHTAaM,
® JIOCTaTOYHO BBICOKAs MPOWU3ZBOAUTEIBHOCThH ISl MajblX U CPEIHUX
MIPUIIOKEHU M.
Ho npu kaxymuxcs npeuMylIecTBaX MOHOJIUTHOW apXUTEKType MPUCYILIU

A0CTAaTOYHO CCPLE3HBIC HEAOCTATKU!

® BO3pacTaromas CJIOXKHOCTh U 3allyTaHHOCTb IIPHIIOKCHHUA,
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® C VYBEIMYECHHEM TMPUJIOKEHHUSI BCE CIOXKHEE TMOJJIEPKUBATh
U30JIMPOBAHHOCTh CEPBUCOB, YTOOBI MACIITAOMPOBATH KaXKABIA W3
HUX HE3aBUCHMO WJIM OCYIIECTBISATh MOJEPKKY KOJa;
® BHECEHHE U3MEHEHHI COMPSIKEHO ¢ MpoOjJeMaMy U 3aHMMAeT MHOTO
BpPEMEHU;
e c00i1 OJHOTO CepBHCA MPUBOIUT K COOKO BCETO MPHIIOKECHUS.
[Tocnenuuii HEOCTATOK, TPU KOTOPOM OT cOOsI B OJJTHOM CEPBUCE HAUMHACT
cOOUTh BCE MPHIOKEHUE, SIBISICTCS HEMPUEMIIEMBIM, €ClId paccMaTpuBaTh €ro B
KOHTEKCTE padOThl THTEPHET-MECCEHIKEPA.
1.3.2 Muxpocepeuchas apxumexmypa npuiod’ceHust
MukpocepBUCHas apXUTEKTypa SIBISETCS COBPEMEHHBIM MPEICTABICHUEM
CEPBUC-OPUEHTUPOBAHHON APXUTEKTYpPbl M HCIOJIB3YETCS ISl MPOEKTUPOBAHUS
pacnpeneicHHbIXx cucteM [7/]. To ecThb MNPHIOKEHHE C MHUKPOCEPBUCHOM
apXUTEKTYpOM  COCTOUT M3  HEOOJBIIMX  HE3aBUCHUMBIX  KOMIIOHEHTOB
(MUKpPOCEPBHCOB), KaXJblil U3 KOTOPHIX MOXKET HE3aBUCHUMO pPa3BUBATHCSI U
MacITabupoBaThCS, U B3aUMOJICHCTBOBATH CO CBOMMHU COOCTBEHHBIMHU PECYPCAMHU.
OTaenpHble MUKPOCEPBUCHI MOTYT pacrojiaraThCsl Ha pa3sHbIX CEPBEPHBIX Y3JIax.
CxemMaTM4HOE CpaBHEHHWE MHKPOCEPBUCHOM W MOHOJIMTHOM apXUTEKTYphI

MPE/ICTABICHO HA PUCYHKE 2.

MoHonunt MukpocepBuUcol

KomnoHeHT 1

KomnoHeHT 2 ﬂ
KomnoHeHT 2 | W

KomnoHeHT 2

Pucynok 2 — CpaBHeHHE MOHOJIUTHON 1 MUKPOCEPBUCHON apXUTEKTYp

KomnoHeHT 1

gl
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HpCI/IMYIHCCTBa HCII0JIb30BaHNA MUKPOCCPBHUCOB!

BO3MOXHOCTh OOHOBJICHHSI TPHUJIOKEHUS MO YacCTsAM, HE3aBHUCUMOE
pa3BepThIBAHUE;

npu cO00e 0JTHOTO MUKPOCEPBUCA, MPUIIOKEHUE HE COOUT LIETTUKOM;
BO3MOXHOCTh ~ HE3aBUCHUMOIO  MacIUTaOMpPOBaHUS  OTAEIbHBIX
MUKpPOCEPBHCOB,

MHUKPOCEPBUCHAsI apXUTEKTypa TO3BOJSET pa3MeliaTh pa3HbIC
MOJYJIM Ha pa3HbIX CcepBepax, TeM CcaMbIM oOecneyuBas UX
JIOTUYECKOE Pa3JIEJICHNUE;

BO3MOKHOCTh HCTIOJIb30BaHUS HECKOJIbKUX SI3BIKOB
MPOTPAaMMHUPOBAHUS 3a CUET PACHOJIOKEHUS MOAYJIEH Ha pa3HbIX
cepBepax;

pa3zHooOpa3ue TEXHOJIOTUM, KOTOPhIE MOXKHO HCIOJb30BaTh, YTOOBI
noao0path HanboJee MOAXOAAINN PYHKIIUOHATT;
NELEHTPAIM30BaHHOE YIIPABJICHUE;

JACHCHTPAIN30BAHHOC YIIPABJICHUC JAHHBIMU,

Kak 1 y BCSIKOW TEXHOJOTHU U MOJX0Ja K pa3padOTKe y MUKPOCEPBUCOB

CCTb U psAa HCAOCTATKOB!

CJIO)KHOCTh pa3pabOTKH;

TpeOyIOT TIIATEILHOIO YIpPaBJICHMs, Tak Kak wucnoib3yroT APl u
Pa3BEPTHIBAIOTCS HAa PA3HBIX CEPBEPHBIX y3JIaX;

TpeOyIOT YETKOTO pa3rpaHUuEHUsI MOyJIEH;

YBCIIMYCHUC CCTCBLIX 3aJICPIKCK

BbiBoa:  HeCcMOTpss Ha  CJIOXKHOCTh  pa3pabOTKM U yHPABJICHHS,

MHUKPOCCPBUCHAS APXUTCKTypa OTIMYHO IIOAXOAWUT KaK JUIA pcaiu3aliun

dbyHKIIMOHATA «AIPECHON KHUTH», TaK W JUIsI MPOSKTUPOBAHUS MECCEH/KEpa B

OCJIOM.
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1.4 Bb100op si3bIKAa POTPAMMUPOBAHUSA

[Ipu peanuzamum JHOOOTO MPOTPAMMHOTO TPOAYKTa OJHHM W3 CaMbBIX
BKHBIX JTAIOB SIBJISICTCS BBIOOP S3bIKA MpOTpaMMUpoOBaHusA. OT ATOTO 3aBHUCHUT
MPOJYKTUBHOCTh M YHUCTOTAa KOAQ, a TaKXKe JUIMTEIbHOCTh IMEepUoAa CO3JaHUs
MUHHAMAJIEHO KH3HECITOCOOHOTO TIPOYKTA.

B nactosiee Bpemst Haubosee NonyasipHbIMH SI3bIKAMH TIPOTPaMMHUPOBAHUS
JUIs pa3paboTKu BeO-npuiiokenuit seisitorest: Go, Java, JavaScript, Python. Takue
s3pIk Kak C++, Php u Ruby B mociemnee BpemMs TEpSIOT MOMYJISIPHOCTH B BeO-
paspaboTke.

1.4.1 AH3vix npocpammuposarus GO

Go (taxxke u3BecTHBIM kKak Golang) — xkoMmuIMpyeMblii MHOTOIIOTOYHBIH
S3bIK  TIPOTPAMMHUPOBaHUs, pa3paboranHblii kommanuei Google [8]. 3wk
paspabaThIBJICA 11 TPOSKTHPOBAHUS BBICOKOIIPOM3BOAMTEILHBIX MPOTPAMM H
JUISL pelieHusi mpo0sieM OOJBIIMHCTBA S3BIKOB. SI3bIK MPOEKTUPOBANICS C LETBIO
HUBEJIMPOBaTh TaKWe MpoOJeMbl Mpu pa3paboOTKe KaKk MeajieHHas cOopka
POTpPaMMBbI,  CJIOKHOCTh TIpH  pa3padOTKe HMHCTPYMEHTapus, MpOOIeMbI
MEXBSI3BIKOBOTO B3aUMOJICHCTBUS U APYTHE.

Ho naHHBIN s3BIK HE SIBISETCS OOBEKTO-OPUCHTUPOBAHHBIM B ITOJTHOM
CMBICIIE JTOTO TIOHSTHS, TaK KaK B SA3BIK CO3HATENILHO HE Obla BKIIOYEHA
KOHIICTIIIUS HacleqoBaHusl. SI3bIK 00J1a1aeT MEHBIIICH IEPEHOCUMOCTRIO Ha pa3HbIe
1aTGOPMBI, TaK KaK KOMITUIHPYETCS B MAITUHHBIA KO/I.

1.4.2 AH3zvix npoepammuposanus Python

Python — BBICOKOYPOBHEBBIH S3bIK IPOrPAMMHUPOBAHMS, KOTOPBIH
OPUEHTHUPOBAH Ha MOBBIIICHUE TIPOU3BOIUTEIHLHOCTH pa3padOTINKa U YATAEMOCTH
kona [9]. DToT sA3bIK OYeHb MMOKHI M 00Ja1aeT MIUPOKUM (PYHKIIMOHATIOM, a KOJI
BBICOKOM CTEINEHbID 4MTaeMOCTH. HO y [aHHOro s3bIKa €CTh CYIIECTBEHHBIN
HEJIOCTaTOK — OH 00JaJaeT HU3KUM OBICTPOACHCTBHEM W TOITOMY YacTO

HCIIOJIB3YCTCA KaK SA3bIK BTOPOTI'O IJIAHA.
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1.4.3 Azvix npocpammuposanus JavaScript

JavaScript — mynpTHDApagUrMEeHHBIN s3bIK mporpammupoBanus [4][10].
S3pIK HEe MPUHAAJECKUT KaKOW-THMOO opraHu3auuu win komnanuu. HawmbGonee
YacTO WCIOJIB3YETCSI B KadyeCTBE s3bIKa ClieHapueB BeO-cTpanui. JavaScript
MOJIZICPKUBACT MMIIEPATUBHBIN, JCKIAPATUBHBIA U OOBEKTHO-OPUEHTHUPOBAHHBIN
CTWJIM TpOrpaMMHpOBaHHUsA. JavaScript dYacTto HCHONB3yeTcs B TaKHX
POrpaMMHBIX TMPOAYKTAaX, KOTOpPbIE B CBOIO OuYepelb HCIOJIB3YIOTCS B BeO-
pazpabotke.  Tak  Kak  A3BIK  SBJISIETCS  MHTEPIPETUPYEMBIM,  TO
IPOU3BOJAUTENILHOCT M 0€30MacCHOCTh 3aBUCUT OT KOHKPETHOM pealn3aluu
UHTEPHPETATOPA (IBHKKAY).

1.4.4 A3vik npoepammuposarus Java

Java — CHIBHO THUNM3UPOBAHHBIM OOBEKTHO-OPUEHTUPOBAHHBIN S3BIK
nporpammupoBanust [11]. B Hactosee BpeMs pa3paOOTKON  3aHUMAaETCS
xommanus Oracle. OCHOBHON OCOOCHHOCTBIO JAHHOTO SI3bIKA SIBJISICTCS TO, YTO
nporpaMMbl Ha Java TpaHCIUpPYIOTCS B OalT-KOJ, KOTOPBIN BBINOJHSAETCS Ha
BUPTyaJIbHOM MaimuHe Java. BupryanbHas wmammHa Java B CBOWO O4Yepelb
SBIIIETCS. MHTEPNPETATOPOM M TMEpelaeT HWHCTPYKLUUU OOOpYyIOBAaHUIO, 4YTO
o0ecrneunBaeT JIETKYI0 MEPEHOCHMOCTh MPOTrpaMMbl Ha pas3Hble Tuiatdhopmbl. B
HacTosAIee BpeMs Java sBIsSETCS OOHWM W3 CaMbIX TMOIMYJSIPHBIX SI3BIKOB
IPOrpaMMHUPOBAHUS.

1.4.5 Buibop s3b1ka npoecpammuposanus

B kadectBe sA3bIKa MporpaMMHUpOBaHUs ObLT BRIOpaH si3bIk Java. B otnuune
OT MpOrpaMM HamucaHHbIX Ha Python mporpammer Ha Java obGnanmaror OosbIiei
MIPOM3BOIUTEILHOCTHIO, TI0 CPaBHEHHIO C si3bIKOM (GO Java JaBHO HCTONb3yeTCs
IpOrpaMMHUCTaMH, HMEET OO0JbIIOe COOOLIECTBO, XOPOIIYI0 JOKYMEHTAIHIO,
MHOXECTBO TOMYJSIpHBIX (peiiMBopkoB. JavaScript mnpourpeiBaeT Java B

6e3omacHocTu. JIJis yIpoIeHus: U YCKOPEHHUs Tpoiiecca pa3padoTku ObLT BHIOpaH
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bpeiimBopk Spring. JdaHHbii GpeHBOPK ABISCTCS YHUBEPCATIBHBIM U UCIOJIb3YETCS

JUISL CO3/TaHMsI OM3HEC-TIPUITOKEHU.

1.5 Onucanme apxurektypsl REST API

REST — »9T0 apXWUTEKTYpHBI CTHJIh B3aMMOJCUCTBHS KOMIIOHEHTOB
pacnpenenenHoro BeO-npunokenus. [Ipunnuner REST  chopmymnuporan Poii
@unauHr B cBoed nuccepranuu B 2000 romy, HO HE CylIeCTBYeT O(UIIMAIIBHO
OpUHATOTO cTaHnapra win cneudpukanmu REST (B oTnmuume, Hampumep, ot
npotokosia SOAP) [12]. APIl-untepdetic Mmoxet cuntathest RESTTul Tonbko B Tom
ciydae, eciu coOmoneHbl Bce TpeboBanus. Ilpu co3zmanum MuKpocepBuca
«AJnpecHas KHUTa» (Kak U MPH CO3/IaHUM BCETO HMHTEPHET-MECCEH/IKepa) ObLIn
YUYTCHBI JIaHHBIC TPEOOBAHUS, U TIOATOMY BeO-nipriiokenue sisietcss RESTul.

CymiecTByeT MIECTh O00S3aTENbHBIX OrPAHUYEHUN ISl TPOEKTHUPOBAHUS
REST-nipuiosxeHuii:

1.5.1 Mooens knuenm-cepsep

Cucrema A0pKHa OBITH TMOJENIEHA HA KIMEHTOB U CEPBEPOB, TO €CTh B
OCHOBE JIaHHOTO OTIPAaHUYEHHUS JICKUT MPUHUUI pa3TpaHUYEHUs] MOTPEOHOCTEH.
DTO MO3BOJSIET YHOPOCTUTh CEPBEPHYID YacCTh MPUIOKEHHUS, YTO B OyIyliem
yhnpoiaer ee MacmrtadbupyemocTtb. [Ipu 3Tom y KiIMeHTCKoro uHTepdeiica
MOBBIIIAETCA MEPEHOCUMOCTh KOJa Ha Jpyrue Imiar@opmbel. MHUKpocepBUC
«AJnlpecHas KHUTa» BBICTYNAET B KAYECTBE CEPBEPA, HO KIMEHTHI OOLIAIOTCA C HUM
yepe3 cepBep MecceHpkepa. KiueHtamu sSBISIOTCS MPUIIOKEHUS Ha MOOMJIbHBIX
YCTPOMCTBAX.

1.5.2 Omcymcmeue cocmosnus

B3anMopeiicTBue MeX1y KIMEHTOM U CEPBEPOM CTPOUTCS IO CIEAYIOLIEMY
YCIIOBHUIO: B MOMEHTBHI BPEMEHM MEXAYy 3alpocamMu HUKakas HHQopManus o
KJIMEHTE HE JIOJDKHA XPAaHUTHCS Ha CEpBEpE, a KaXK/Ibli 3aIpOC OT KJIMEHTA J0JKEH

OBITH COCTABJIEH TaKUM 00pa3oM, 4TOOBI Ha CEpBEp MOCTYMHIA BCA HEOOXoaumast
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uHpopMmalusi 0 TpaH3akUuM Il ee 3aBepiueHus. [Ipu sTom wuHpoOpmanus o
COCTOSIHUM CECCHM COXpaHsieTcsl y KIHeHTa. B To BpeMs Kak MpOUCXOJUT
o0paboTka 3ampocoB OT KJIMEHTA, CUATACTCS, YTO OH HAXOIUTCS B MEPEXOTHOM
COCTOSIHUU. JlaHHOE OTpaHWYEHUE MO3BOJSET CUCTEME JIyUIlle MacIITadupoBaThCs,
TaK KaK OTCYTCTBHE HEOOXOJUMOCTH XPaHUTh HH(POPMAIUIO O COCTOSHHUIX
BBICBOOOKIIAET pecypchl cCepBepa, KOTOpble MOTYT ObITh HalpaBJIeHbl Ha
00pabOTKy OJHOBPEMEHHO OOJBIIEro KOJWYECTBA KIMEHTOB. MUKpOCEpBUC
«AnpecHasi KHUTa» HE COXPAHSIET CECCHM KIIMEHTOB Ha CBOSH CTOPOHE W HE 3HACT
B KAKOM COCTOSIHUU HaXOJIATCS KIMEHTHI.
1.5.3 Kowuposanue
KimeHThI MOTYT BBITIOJHATH KAIIMPOBAHUE OTBETOB cepBepa. B aTom cirydae
OTBETHI CEpBEpa JOJKHBI OBITh 0003HAUEHBI KaK KALIUPYEMbIE, €Cl MOCTyIuia
HOBass WHGOpMAIUS, WJIA HEKAIIHUPYEeMble, €CIIM IOCTYIUBIINE JTaHHBIC YKE
nepeaBaiuch paHee. [ paMOTHO TMOCTPOEGHHOE  KAIIMPOBAHUE CHOCOOHO
YMEHBIIUTh B3aUMOJICUCTBHE MEXIY KIMEHTOM U CEPBEPOM, UYTO YBEIMYUBAET
MIPOU3BOJAMTEIILHOCTE M MAaCIITA0OMPYEMOCTh PACIPEACICHHON BeO-CHUCTEMBI B
neiaoMm. B MukpocepBuce «AnpecHas KHUTa» HEBO3MOXKHO CHENATh KIIIUPOBAHUE
3alpOCOB  Ha JAaHHOM JTamne pa3padOTKu, B JalbHEHUIIEM IIJIaHUPYETCS
PacCMOTpPEHHE ITOTO BOTIPOCaA.
1.5.4 Eounoobpasue unmepgetica
st 5ppexTHBHOTO B3aUMOJACHCTBUSI KOMIIOHEHTOB U K3IITUPOBAHUS B CETH
HEOOXOIUM  yYHU(MUIIMPOBAHHBIM  HMHTEpdEc, TMO3BOJSIONIMN  HE3aBUCUMO
pa3BUBATHCS OTAEIBHBIM CEpPBUCAM.
B cBoro odepenn 11 yHU(DHUIIMPOBAHHBIX HHTEP(PEHCOB CYIIECTBYET YETHIPE
YCJIOBHSIL:
1. Unentudukamus pecypcoB. JliobGas wuHpopManus MOXKET OBITH
pecypcoM — JUIsL 3TOTO OHAa JOJDKHA MMETh ums. Kaxnbeli pecypce

JIOJDKEH OBITh UACHTHU(UIIMPOBAH C IMOMOIIBI0 HUIAEHTU(UKATOPA, HE
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MEHSIOIIETOCs npu U3MEHEHUH COCTOSIHUSI pecypca.
Nnentudukatopom B REST sasasercs URI. B mukpocepsuce
«AnpecHass KHUTa» [ KaXJOW CYIIHOCTHM CYIIECTBYET CBOM
uaeHtuukarop. Ilpumep mns  cymHoctu  «llonbp3oBaremnnby
uACHTUUKATOP BEITISLANT Kak «/addressbook/user/...»

MaHunynsiust pecypcaMu uepe3 IMpejacTaBieHne. Pecypcbl MOTyT
OBITh TPEJCTABICHBI pPA3IUYHBIMU crocoOamu, Hampumep: JSON,
HTML, XML onwucanue u Tak npanee. IlpencraBieHue sBisieTCs
OMHCAaHUEM TEKYIIEr0 COCTOSHUS pecypca M HUCHOJB3YyeTCs JUis
BBITIOJIHEHUS OINIEpalvii HaJ pecypcoM. B3anMoaencTBusl KIMEHTOB C
pecypcamMu IpPOUCXOAUT MOCPEACTBOM IPEACTaBICHUN. B «AnpecHoi
KHHUTe» B Ka4eCTBE CIOco0a MpeICTaBICHUS UCIIOJIb3YETCsl OMMCAHUE
B (hopmate JSON.

«CamoomnucsiBaembie» cooOmieHus. Kaxplil 3ampoc (0TBET) XpaHUT B
cebe BCIO HEOOXOAUMYI0 HMH(OpPMAIMIO, YTOObI NOHSATH, KakK €ro
HY>)KHO oOpabotatk. {1 0o0pabOTKM OAHOro 3ampoca HE JOJIKHO
OBbITb  JTOTIOJHUTEIBHBIX cooOmeHud. B «AnpecHoil  kHure»
MOJIHOCTHIO YZOBIIETBOPSETCS JAHHOE YCIOBHE.

['umepmenna, Kak CpeCTBO U3MEHEHUS COCTOSIHUS TPUIIOKeHus . s
Hapuranuu 1Mo APl moipkeH OBITH MCIOJIB30BaH THUIIEPTEKCT, YTO
MO3BOJIACT  KJIMEHTaM OOHapy»XuBaTh PECYpChl  MOCPEICTBOM
TUNEPCChUIOK. B MukpocepBuce «AJpecHass KHUTa» HCIOIb3YIOTCS

THIICPCCHUIKU.

1.5.5 Muozcocnoiinas cucmema

B apxurtektype REST BO3MOXXHO pa3/ieneHne CUCTEMbI Ha HePAPXUIO CIIOEB,

HO C YCJIOBHCM! OT)ICHBHbIﬁ KOMIIOHEHT CHCTEMBI MOKET BHIACTH TOJIBKO

KOMITIOHCHTBI CJICAYIOUICTO YPOBHA. Hcnonb3oBaHue IMPOMCIKYTOYHBIX IIPOKCH-

CEPBEPOB TMO3BOJISICT YBEIHMUYUTh MACIITAOUPYEMOCTh, COAIAaHCUPOBAB HArPY3Ky H
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pacnpeienuB K3IIMpoBaHUE. Takyke A3TO TMO3BOJISET HCIOJIb30BATh MOJUTUKY
0e3omacHoOCTH JyIsi o0ecredeHus: KOH(UIEeHIIUAaTbHOCTH TaHHbIX.

B Meccenmkepe KIMEHT He OOIIaeTcs HANPSIMYIO C CEPBEPOM «AJIPECHOM
KHUTW», B3aUMOJICMCTBUE HJET C CEpPBEpPOM MecceHipkepa. s pacmpeneneHus
Harpy3kd NpeArnoJliaraeTcs BO3MOXKHOCTh YBEJIMYEHHS KOJIMUECTBA CEPBEPOB
«AJZIPECHOUN KHUTH.

1.5.6 Koo no mpebosarnuio

SABnsercs HeobOs3aTenbHBIM TpeOoBanueM. B apxutektype REST mannoe
YCIIOBHUE pa3peliaeT 3arpykarb MporpaMMbl (KOJ) JUIsl BBIIOJIHEHUS Ha CTOPOHE
KJIMEHTA.

B wMeccenmkepe 3ampenieHo 3arpykarb KOJ Ha CTOPOHY KIIMEHTa U3

cooOpakeHui 6€30MacHOCTH.
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2 Peaqusanus

B nmanHOi paboTe MpUBEIEHBI pE3yJbTAaThl pPa3pabOTKH OJHOTO U3
MHUKpPOCEPBHCOB WHTEPHET-MECCCHIDKEpa — «AJpecHas KHUTa» (pUCYHOK 3).
OYHKIMOHAIBHOE HAa3HAYEHUE TAHHOTO MUKPOCEPBUCA — XPAHEHUE U YIIPABJICHUE

aKKayHTaMH MOJIb30BaTENCH MCCCCHIKCPA.

KnuneHTbl: 6paysep, cmapTdoH, AecKTon

Mwukpocepsuc

«AppecHan
KHUra»

KnuneHtckan
YyacTb
mecceHaKepa

®poHTOBaA YacTb
«AppecHoi
KHUTN»

Cepsep
mecceHaKepa

Mwukpocepsuc
ayTeHTUdUKaumm

Pucynok 3 — CtpyKkTypHas cxeMa HHTEpPHET-MECCEHIkKepa
[Ipomecc pa3pabOTKM MHUKpPOCEpPBHCA MOXKHO Pa3leiHUTh HA CIEAYIOIIHNE

OTaIlbIl.

e paspaboTka CTpyKTypsl BJI;
e pazpaborka REST API,

e pa3paboTKa MPOrpaMMBbl.
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2.1 Ctpykrypa BJ1

IIpu pa3paboTke cepBuca agpecHas KHura Obula ucnodb3oBaHa CYBJI

PostgreSQL. [lanee mpeactaBieHO OMHCaHME CTPYKTYpbl paspabotanHoil BJI.

Tabmuma 1

(ab_company)».

COOCPIKUT

OIMMCaHHUC Ta6J'II/IHI>I

CTPYKTYpBI

Tabmuna 1 — Crpykrypa Tabmuisl «Opranuzanuu (ab_company)».

«Opranuzanuu

Ha3Banmue nous Onucanue nmoJsst Tun panHbIX
id WnentudukaTop opranu3anun Integer
name HarnmMenoBaHue opraHu3amum VarChar(255)
entry _name KopoTkoe HanMeHOBaHWE OPTaHU3AIMH JISl BXOJIa VarChar(255)
description Onucanue VarChar(512)
company_hierarchy Hepapxusi opranuzaiuu Itree()
is_blocked [Tpu3Hak GIOKUPOBKU OpraHU3aIiu Boolean
updated at JlaTa mociiegaero 0OHOBIICHUS TimeStamp
synced_at JlaTa nmocnenHe CHHXPOHU3ALNT TimeStamp
registered at Jlata co3maHust OpraHu3anun TimeStamp
is_active_directory [Tpu3Hak BBITPY3KH JaHHBIX opraHu3anuu u3 Active | Boolean
Directory
user_count KonuuectBo nosib3oBareneit | Integer
OpraHu3aluy/IenapTaMeHTa
avatar ABarap VarChar(255)
avatar_origin V3HavanbpHbIN (aiin VarChar(255)
avatar_small ABatap (MajeHbKHi (aiin) VarChar(255)
Tabnuma 2 comepXuT OmMHUCaHWE CTPYKTYpPHl TaOMUIbl  «ATpPUOYTHI

opranusaiuu (ab_company_attribute).

Tabmuua 2 — Ctpykrypa Tabnuibl «ATpuOyThl opranu3anuu (ab_company_attribute)».

HaszBanue moas

Onucanue moJs

Tun faHHbIX

id Wnentudukatop arpudyra OpraHu3ayuu Integer
company _id WnentudukaTop opranuzanum Integer
attribute_type_id Wnentudukarop arpubyra Integer
value 3HayeHue arpulyra VarChar()
parent_company_attribute_id | Unentudukatop poautensckoro arpudyta | Integer

KOMIIaHUH
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Tabnuna 3 coepKUT onucanue CTpyKTyphl Tabnuilbl «I[lepedenn aTpruOyToB

JUIs opranu3aiuu (ab_company_attribute type)».

Tabmma 3 —  Crpykrypa T1abmuiel  «llepeyenr  aTtpuOyToB IS OpraHM3alldd
(ab_company_attribute_type)».
Ha3Banue nmoss Onucanue moJisi Tun qaHHbBIX
id Wnentuduxarop atpudyra Integer
name HawnmenoBanue arpuoy VarChar(255)
Ta
code Hawnmenosanue mosst B JSON VarChar(255)
description Onucanue noss VarChar(512)
reg_exp PerynsipHoe  BoIpakeHue s mposepku | VarChar(4096)
BaJIUTHOCTH

Tabnuna 4 coaepXUT onurcaHue CTPyKTyphl Tabiuibl « Posu nmons3oBaTeneit

B cucteme (ab_user role)».

Ta6muia 4 — Crpykrypa Tabmuisl «Poiu nonb3oBareneit B cucreme (ab_user_role)».

Ha3zBanune moas

Onucanue nmoJs

THun fjaHHbIX

id W nentudukaTop poiu Integer
name HawnmeHoBaHue poJId MOJIB30BaTEIIs VarChar(255)
Tabmuua 5  comepXUT omnuMcaHue  CTpyKTypbl Tabmuisl  «lIpaBa

MoJIb30BaTeNel B cucteme (ab_user grant).

Tabmuua 5 — Ctpykrypa Tabnuusl «IIpaBa mons3oBateneil B cucteme (ab_user grant)».

Ha3zBanue nmouas

Onucanue moJs

Tun naHHbIX

id

WnentuduxaTtop npas

Integer

name

HanmenoBanue IIpaB MIOJIb30BATCIIA

VarChar(255)

Tabmuma 6 comepXUT omuMcaHue CTPYKTyphl Tabmuiel «lIpaBa ponm

MoJIb30BaTENsl B cucTeme (ab_user grant)y.

Tabmuna 6 — Ctpykrypa Tabnuusl «IIpaBa ponu nmonb3oBatens B cucteme (ab_user grant)».

Ha3zBanue nmouas

Onucanue moJs

THun 1anHbBIX

id W nentudukartop Integer
role_id Wnentudukatop poiu Integer
grant_id W nentudukartop mpas Integer
Jlucm
Mry 1.090301.21.001 /13 o
U3m. | Jlucm Ne dokym. Moodnuck | Jama




Tabnuua 7 comepX uT OnMucaHue CTPYKTYphl Tabiuibl «['pynmbl pacchuiku

(ab_group)».

Ta6muma 7 — CtpykTrypa Tadnuisl «I pynmsl pacchuiku (ab group)».

HasBanue nmoJs Onucanue moJs Tun naHHbIX

id W aeHTuduKaTOp rpyIimsl Integer

name HaunmenoBanue rpynmsl VarChar(255)
company _id WpentudukaTop KOMIaHUU Integer
description Omnwcanue VarChar(512)
avatar ABarap VarChar(255)
avatar_origin W3HavanbHbIN (aiin VarChar(255)
avatar_small ABatap (ManeHbKHi (aiin) VarChar(255)
created at Jlata co3maHus TPYIIIIbI TimeStamp
user_count KonnuecTBo nosp3oBaTenei rpymniibl Integer

Tabmuma 8 comepkuT ommcanwe CTPYKTypbl TaOmuibl «Ilomb3oBaTenu u

KOHTAKThI CUCTEMEI (ab_user)y.

Tabmuna 8 — Crpykrypa Tabnuisl «lloap30BaTeny 1 KOHTaKThI CUCTEMBI (ab_user)».

Ha3sBanue noJs Onucanue nmoJss Tun J1aHHbIX
id W nentudukaTop moab30BaTes Integer
company _id W nentuduxaTop opranu3amnuu Integer
name Vms monb3oBaTens VarChar(255)
login Jlorun ayis Bxona B cucremy (login) VarChar(255)
password_hash [Taposb 17151 BXO/Ia B CHCTEMY VarChar(255)
avatar Asarap VarChar(255)
avatar_origin V3HavanbHbIN (aiin VarChar(255)
avatar_small ABarap (MaJeHbKUH (haiii) VarChar(255)
role_id Pois monb3oBatens Integer
disk_space_limit JlocTyIHOE UCKOBOE IPOCTPAHCTBO Integer
can_create_conference B03MOXHOCTH cO3/1aHMsT KOH(DEPEHINN Boolean
priority [Tpuopurer monp3oBareneit (B pamkax | Integer
OpraHu3aIm)
is_blocked Cocrosinue 3abnokupoBaHHocTH | Boolean
M0JIb30BATEIIS
registered_at JlaTa perucrpanuu noib30BaTems TimeStamp
last_login_at JlaTa mmociieJHero BXozaa TimeStamp
updated_at Jlatra mocieHero WM3MEHEHHWs JaHHBIX | TimeStamp
0JTb30BATEJIsI
synced_at Jlata mocseqHell CHHXpOHH3AUK JaHHBIX | TimeStamp
description OnucaHue MoJIb30BaTelIs VarChar(512)
Is_active_directory ITpusnak 3arpysku u3 ActiveDirectory Boolean
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Tabmuma 9

COACPIKUT

OMHCAHUE CTPYKTYPbI

noJib30Batets (ab_user group)y.

TaOJIUIIBI

«['pymnribl

Ta6muma 9 — Crpykrypa Tabnuisl «I pynmsl moias3oBarens (ab_user group)».

HasBanue nmoJs

Onucanue moJs

Tun 1aHHbBIX

id W ieHTrdUKATOp TPYIIIHI TOJIh30BATEIS Integer
user_id W nentudukaTop mojan30BaTesis Integer
group_id Wnertudukatop rpynmsl Integer
Tabmuma 10 coxepxutr omucaHue CTPYKTyphl Tabmunbl «llepedens
aTpuOyTOB JIJIs TIoJIb30BaTeei (ab_user_attribute type)y.
Tabmuma 10 —  Crpykrypa Tabmuner  «llepedenp aTpuOyToB Ui TOJb30BaTeNICH
(ab_user_attribute_type)».
Ha3zBanue noJis Onucanmne moJs Tun gaHHBIX
id Wnentudukatop atpudyra Integer
name HaumenoBanue atpudy VarChar(255)
Ta
code Haumenosanwue nosst B JSON VarChar(255)
description OmnucaHue mnoss VarChar(512)
reg_exp Perynspuoe Boipakenue a1 nposepku | VarChar(4096)
BaJIMIHOCTH
Tabmuua 11 comepXUT ONMHUCAaHWE CTPYKTYpPhl TaOMUIbl «ATPUOYTHI

noyib3oBaTelns (ab_user_attribute)y.

Ta6muma 11 — CrpykTypa Tabiuibl «ATpuOyThI oab30Batens (ab_user attribute)».

Ha3zBanune mouasn

Onucanune mojs

Tun anHbBIX

id Wnentudukatop arpudyTa 1nosib30BaTess Integer
user_id W nentudukatop nonp3oBarens Integer
attribute_type id Wnentudukarop atpudyra Integer
value 3HayeHue aTpruoOyTa VarChar()
parent_user_attribute_id Wnentudukarop poxutensckoro arpudyra | Integer

(7151 CIIOKHBIX OOBHEKTOB)
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Tabnuna 12 coaepXut omucaHue CTPYKTYPhI TaOIHUIBI «AJpecHas KHHUTa

nosb3oBaTes (ab_user favorite)y.

Tabmuma 12 — CtpykTypa Tabiuibl «AapecHas KHUTa mojib3oBarens (ab_user favorite)y.

HasBanue nmoJs Onucanue nmoJjs Tun naHHBIX
id WnentudukaTop KOHTaKTa Integer
user_id WnentudukaTop moyib30BaTess Integer
user_favorite_id Wnentudukatop KOHTaKTa Integer
rewritten_name Ilepeonpenenennoe  monb3oBateneM  ums| VarChar(255)
KOHTaKTa
priority ITpropuTeT KOHTAKTA Integer
Tabnuma 13 coxmepXuT omucaHwe CTPYKTYphl TaOmuubl «KOHTaKTHI

noJib3oBaTess (ab_contact).

Tabmuna 13 — Crpykrypa Tabnuibl «KoHTakThl monb3oBaTens (ab_contact)».

Ha3sBanue noJs Onucanue moJs Tun 1aHHbIX
id WnenTndukaTop KOHTaKTa MOJIB30BATEIs Integer
name Mms KOHTaKTa VarChar(255)
avatar ABarap VarChar(255)
avatar_origin W3HavanpHbIN (aiin VarChar(255)
avatar_small ABatap (ManeHbKHii (aiin) VarChar(255)
priority [TpuopuTeT 0TOOpa’KEHUS] KOHTAKTa Integer
registered_at Jlata perucrpaiui KOHTaKTa TimeStamp
updated_at Jlata  moOCiIeAHEr0  W3MEHEHHWs  JaHHBIX | TimeStamp
MOJIb30BATEIISI
user_id WNnentudukaTtop monp3oBaTeNs - Biageibia | Integer
KOHTaKTa
Tabmuua 14 comepXUT ONHUCAHME CTPYKTYpbl TaOmUIbl «ATPUOYTHI

KoHTakTOB (ab_contact_attribute)».

Tabmuma 14 — CrpykTypa Tabiuibl «ATpuOyThl KOHTAKTOB (ab_contact attribute)y.

HasBanue nmouas

Onucanue moJs

Tun 1anHbIX

id Wnentudukarop arpudyra KOHTAKTa Integer
contact_id W neHTudukaTop KOHTAKTa Integer
attribute_type_id Wnentudukarop atpudyra Integer
value 3HaveHue arpudyra VarChar()
parent_contact_attribute_id Wnentudukatop poautensckoro arpudyra | Integer

KOHTaKTa

Jluctunr SQL-daiina, hopmupytomiero bJ[ Haxonurcs B npusoxxenuu B.
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2.2 Onucanue REST API

Pa3pabotka APl onvH u3 BaXHEHIIMX 3TANOB CO3/IaHUS MUKPOCEPBHUCA, TaK
KaK OT TOJHOTHI peanm3anuu ¢yHkimoHana APl 3aBucut ynoOCTBO peanm3anuu
OCTaJbHBIX MHUKPOCEPBUCOB M IPOU3BOJUTENIBHOCTh MecceHmkepa. AP,
ONKMCAHHOE B JJAHHOM BBIITYCKHON paboTe, COOTBETCTBYET apPXUTEKTYPHOMY CTHIIIO

REST u moanep:xuBaet cieayromue GyHKINN:

e CoszmaHue Moabp30BaTEs;

e (OOHOBJIEHHE OJIB30BATEN,

e (CmeHa mapoJist moJIb30BaTENs;

e VYianeHue Mojab30BaTes;

e [lomyuenue monw3oBaresns o 1D;

o [lonyuyenue aTpuOyTOB MOJIB30BATEIA;

e [lomyuenue aTpuOyTOB MOIB30BATEIS BCEX PA30M,
e Co3pganue aTpuOyTa MOIH30BATEIIS;

e OOHOBJIEHHUE aTpUOyTa MOJTH30BATEIIS;

e VYnanenue atpulyTa MojIb30BaATEIS;

o [lonmyuyenue atpudyTta nmonws3zoBarens 1o 1D;

e [lomydyeHnue aBTOPU30BAHHOTO TOJIH30BATEIIS;
e [lonydeHue noap30BaATENECH;

e [lonyyeHue noJsib30BaTeNIeH MO COIUCKY UACHTU(PUKATOPOB.

ITonnoe omucanue REST APl mist paGoThl ¢ mojib30BaTeIsIMH HAXOJIUTCS B
npuinoxenuu C.

Jl1s mpuMepa pacCMOTPHUM 3aMpoc Ha CO3/IaHUE TI0JIb30BATEIIS.

Crnemndukamust REST APl tpebyeT Toro, 4ro0bl Mpu omepanusx CO3IaHus
ucnonb3oBaicss HTTP wmeron POST. Taxxke mnpencraBisitorcs TpeOOBaHUS K
dbopmupoBanuro URI 3ampoca, Hampumep mis ganHoro 3ampoca URI ummeer

CJIEIYIONTYI0 CTPYKTYPY: Ha3BaHHE MUKPOCEPBHUCA/HA3BAHUE CYITHOCTH/OTEPAIIHS
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(wn uaeHtudukatop oObekTa). Teno 3ampoca COCTOUT W3 TMOJEH, KOTOphIe
HEOOXOMUMBI IS CO3JaHWsl Moyb3oBarens. llpu ycmemHOM — co3maHuU
noJsib3oBaTesst Bo3Bpamaercss koj 200 u 0OBEKT, ONUCHIBAIOLIMN CO3/IaHHOTO
MOJIb30BaTeNsl (KOTOPBIN BKIIIOYaeT B ceOsl TOJs, MepeJaHHble MPU CO3JIaHUU U
HOBBIE TIOJIS, TOOABJIEHHBIE TMOCHIE co3AaHus). B ciaydae ommOKku BbIIAeTCS KOJ
400 u coobmienne «Bad Requesty.

JIuctunr 1. 3anpoc Ha CO3JaHUEC I10JIb30BATECIIA.

MeTonm: POST
URI: /addressbook/user/create

Tejio 3amnpoca:
{
"name": " string"”,
"login": " string",
"oassword'": " string",
"companyId": int ,
"accountType": "string",
"diskSpaceLimit": int,
"oriority'": 1int,
"blocked": "boolean'",
"attributes": [
{"#attributeType#": "string"}
1,
"grants'": {
"canCreateConference": '"boolean"

}s

"avatarUri": "string"

OTBeT:

200 OK
{
"id": "String",
"name": " string"”,
"login": " string"
"companyId": " string" ,
"companyName": " string" ,
"accountType": "string",
"blocked": boolean,
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400

"oriority'": int,
"diskSpaceLimit": int,
"avatarUri": "string",
"avatarOriginUri": "string",
"avatarSmallUri": "string",
"registeredAt":"int",
"groups": [ int ],
"attributes'": [
{"#attributeType#": "string"}
1/
"grants'": {
"canCreateConference": boolean

}
Bad Request

{ "errorMessage'": "string" }

2.3 Onucanue KJIaccoB

B wmukpocepBuce «AIpecHas KHWTa» JUIA B3aUMOJCHUCTBUS paHee

omucanHblx CYBJl m REST APl apxutektypa pasaelneHa Ha OCHOBHBIE

GbyHKIHOHATBHBIE OJIOKH:

KJIACCHI-KOTPOJUIEPBI — BRIMOJHSOT 3anpockl REST API;
KJIACCBI-CYIIIHOCTH — OTBEYAKOT 3a oOmucaHue cymHocted b/l B
nporpamme. Kiacchel-cymHocTH 001€erdaroT paboTy ¢ JTaHHBIMH,
MOJYYEeHHBIMH, KaK pe3yJbTaT HCIOJb30BaHUS (DYHKIIMA KJIacCCOB-
PENO3UTOPHEB,;

KJIACCBI-PENO3UTOPUN — BBIMONHAOT B3aumoneiicteue CYBJl c

CYHIIHOCTAMH. I[aHHBIC nepeaaroTCca B IOTH KJIIACChl M3 KJIIACCOB-

CEPBHUCOB;
KJIACCBI-CEPBUCHI — OOECIIEUMBAIOT B3aMMOJICMCTBHE  KJIACCOB-
KOHTPOJJIEPOB c KJIaCCaMU-PENO3UTOPHUSIMHU MOCPEICTBOM

IMOATOTOBKU JAaHHBIX.
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Ha npumepe cymuoctu «llosb30Barens» paccCMOTpPUM B3aMMOJEHCTBUE
BCEX TUIIOB KJIACCOB.

Kitacc-cylmHOCTh ONUCHIBAET CTPYKTYpY Tadiuubl «Iloap3oBarensy, a Takxe
OIKCBHIBAETCSI OTHOLIEHUE CYHUIHOCTH K OCTQJIbHBIM CYIIHOCTSM (CYLIHOCTHU
«Opranm3anus», «ATpuOyT momb3oBatens», «[pymma», «Konrtakt»). Kiace
COJECPKUT METOJBI, IO3BOJSIOIINAE IOJNYyYNUTh WIA YCTAaHOBUTh TO WM HHOE
CBOMCTBO WMJIM MOJIe 00bEKTa (JIOTMH, MMs IOJIb30BaTENsl, XdUI CyMMBbI MapoJlb,
aBarap moJyp3oBaresisi U Ap.). Kiaccwl-cymuocti 06ierdaot paboTy ¢ JaHHBIMH,
NOJy4YE€HHBIMHU, KaK pe3yJIbTaT UCIOIb30BaHUS (PYHKIIUI KIaCCOB-PETO3UTOPHUEB.

UML nmmarpamma kinaccoB cymHocTH «llonp3oBaTensy mpeacTaBieHa Ha

pucyHke 4.
= DynamicUpdate
= Table
= NamedEntityGraphs = Entity

-t Tt T T T T T T T T T 1
: | - 7
I ] I
[}
| O User !
1 1
] I
E = Dynamiclnsert
' I

€ = serializable i

v
= JsonSerialize © = AvatarObject

Pucynok 4 — UML nuarpamma kiaccoB cymHocTH «llonp30Batenby

Knacc-kontpomtep  «UserRestController»  ocymectBisser  00paboTKy
BXOJSIIUX 3allPOCOB OT APYIMX MHKPOCEPBHCOB, BAIHIAI[MI0 BXOIHBIX JAHHBIX,

BBI30B METOIOB KJiacca-cepBuca («UserService») v Bo3Bpar pe3yJibTara.
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UML  nmarpamma,

«UserRestControllery, npencrasiena Ha pucyHke 5.

e %

m & name() String

m & value() String(]

5 m & path() String(]
m = method() RequestMethod(]
m & value() String

ml & params() String(]

m & headers() String[]

m = consumes() String[]

m & produces() String([]
e
f & userService UserService
na userRepository UserRepository
“f & messageSource MessageSource
e userCreateRequestValidator UserCreateRequestValidator
na userUpdateRequestValidator UserUpdateRequestValidator
na companyRepository CompanyRepository
m ‘& bindUserCreateRequest(WebDataBinder) void
m ‘& bindUserUpdateRequest(WebDataBinder) void
m ‘& createUser(UserCreateRequest) User
m & updateUser(Integer, UserUpdateRequest) User
m ‘& deleteUser(Integer) void
m ‘& getUserlnfo(Integer) User
m ‘i getAllUsers(String, Pageable) Page<User>
m & changeUserPassword(Integer, UserChangePasswordRequest, Principal) void
m & getCurrentUserinfo(Principal) User
m ‘& getListUserBylds(Integer(), String, Pageable) Page<User>
m ‘& getListUserOfGroupsAndDepartments(integer(), String, Pageable)  Page<User>
m ‘i getUserBylLogin(String, Integer) User

Pucynok 5 — UML nuarpamma kiacca-kontposuiepa «UserRestController»

MOKa3bIBAIOIIAs  CTPYKTYpPY  KJacca-KOHTpoJsuiepa

Knacc-penosutopuit «UserRepository» patdoraer ¢ CYB/l u ocymiecTBiser

oTiepalvy Co3AaHusl, OOHOBJICHHUS, yIaJieHUs U TIOUCKa mojb3oBareneit. [Ipu atom

omnepaluyu TOHMCKa TMPEJCTaBIAIOT coO0M Habop chnenuUUHbIX [JIs KaXKJI0TO

3ampoca, oOpabareiBaeMoro koutposuiepoMm («UserRestController») ¢yukimii,
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KOTOpPBLIC HIIYT II0Jb30BATCIdA Ha OCHOBC OFpaHquHHﬁ, nepcaaBacMbixX IIpU

3alIpoce. HaHpI/IMCp, rouck 1o ID IIOJIB30BATCIIA, ITIOJIYUYCHUC BCCX M0JIb30BaTeNICH

rpynnsl (wiu rpynmn). Hike Ha pucynke 6 npencrasneHa UML nuarpamma kiacca-

peno3utopust «UserRepositorys.

C | [o
A
I
m o save(S) s
m = save(lterable<5>) Iterable <S>
m & findOne(ID) T
m & axists(ID) boolean
m = findAll) Iterable<T>
m & findAll(iterable <ID>) Iterable<T>
m L count() long
m delete(ID) void
m & delete(T) void
m & delete(lterable<? extends T>)  void
m % deleteAll) void
A
L
T
m & findOne(Example<5>) S
e o m & findAll(Example<S>) Iterable <S>
m & findAll(Sort) Iterable<T> m & findAll(Example<S>, Sort) Iterable <S>
D% i) SHig # . findAllPageable)  Page<T> ® % findAll(Eample<S>, Pageable)  Page<S>
A m = count(Example<S>) long
m & exists(Example<S>) boolean
A
X
m & findAllQ List<T>
< m & findAll(Sort) List<T>
- m = findAll(terable<ID>) List<T> L
™ = getGroupsUsers(integerl) tinkedHashSet<User> m = save(lterable<S>) List<S> m & findOne(Specification<T>) T
m % findAllUsers(List<Specification<User> >, Pageable) Page<User> )
. m & flush() void m = findAll(Specification<T>) List<T>
W & getCompanissUsers(intager(D tinkedHashSet <User> m & saveAndFlush(S) 5 m & findAll(Specification<T>, Pageable) Page<T>
m tUsersOfGroupsOrCompani iteger[], List<Specification <User > >, Pageable) Page<User> . )
B findusersyldintinteger, List<Specification <Users », Pageable) Page<Users m o deletelnBatch(lterable<T>) vord m llndAlI(Speflﬁcatmmh, Sort) List<T>
# = findAllByCompanyldFk(integer, Integer, List<Specification<Users >, Pageable) Page<tsers | | T deteteallinBatch) void | |8 % count(Specification-T>) long
'y m % getOne(ID) T A
m findAll(Example<S>) List<S>
m & findAll(Example<S>, Sort) List<S>

J

[

X

m & findOneByld(Integer) User
m = findOneByLogin(String) User
m & findOneByLoginAndCompanyldFk(String, Integer) User
m & findAll(Pageable) Page<User>
m . findAlIByGroupslsContaining(Group, Pageable) Page<User>
m & findAllOrganizationUsers(Pageable, Integer, Integer) ~ Page<User>
m & findNotSyncedUsers() ArrayList<User>

Pucynox 6 — UML nuarpamma knacca-konTtposiepa «UserRepository»

Kimacc-cepsuc  «UserServ

icelmply

peanusyeT

KJ1accC

«UserServicey,

HacJIeaysd U3 HETO MCTOABI. CDYHKHI/II/I JaHHOT'O KJlacCa IIO3BOJIAIOT pa6OTaTB C

06’BeKTaMI/I, OIMKMCBhIBAIOIITMMH HOHBBOBaTeHeﬁ, IMpOn3BOAA IMOATOTOBKY 00BEKTOB K

N3m.

Jlucm Ne dokym. Moodnuck | Jama

[1ry 1.090301.21.001 713

Jlucm

34




nepenade Uil 00paboTkum B Kiacc-penosutopuid. UML-mmarpamma  kiacca-

penosutopus «UserServicelmpl» npeacraBiiena Ha pucyHke 7.

m

value() String

userRepository
userRoleRepository
userAttributeRepository
userAttributeTypeRepository
groupRepository
userFavoriteRepository
mindParticipantServiceClient
webdavProperties
attachProperties
avatarHelper

asynchronousService

createUser(UserCreateRequest, Company) User
updateUser(User, UserUpdateRequest User
deleteUser(User) void

findAllOrganizationUsers(Pageable, Integer, Integer) Page<User>

getUserAttributes(Integer) ArrayList<Attributelnfo>
getUserGroups(Integer) Arraylist<Integer>
updateUserFavorite(Integer, Integer, UserFavoriteUpdateRequest User
deleteUserFavorite(Integer, Integer) boolean

findAllUserFavorites(Pageable, Integer) Page <UserFavorite>

createUserFavorite(Integer, Integer) boolean
getAllUsers(Pageable) Page<User>
changeUserPassword(User, String) void

UserRepository
UserRoleRepository
UserAttributeRepository
UserAttributeTypeRepository
GroupRepository
UserFavoriteRepository
MindParticipantServiceClient
WebdavProperties
AttachProperties
AvatarHelper

AsynchronousService

createUser(UserCreateRequest, Company) User
updateUser(User, UserUpdateRequest User
deleteUser(User) void
findAllOrganizationUsers(Pageable, Integer, Integer) Page<User>

getUserAttributes(Integer)
getUserGroups(Integer)

createAttributes(ArrayList<Attributelnfo>, Integer)

ArrayList<Attributelnfo>
ArrayList<Integer>

ArrayList<UserAttribute>

addUserToGroups(ArrayList<Integer>, User) boolean
updateUserFavorite(Integer, Integer, UserFavoriteUpdateRequest User
deleteUserFavorite(Integer, Integer) boolean

findAllUserFavorites(Pageable, Integer)

Page<UserFavorite>

createUserFavorite(Integer, Integer) boolean
getAllUsers(Pageable) Page<User>
changeUserPassword(User, String) void

Pucynok 7 — UML auarpamma kiacca-kontposuiepa «UserServicelmply
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2.4 IlporpaMMHasi peajau3anusi

Kak ymomuHanoce B TpenblaylieM pasiene, s peaju3aldd JaHHOTO
MHUKpPOCEPBUCA HWCTOIB3YETCSA S3BIK IporpaMMupoBaHus Java u (perMBOpK
Spring. beur peamuzoBan APl mms paGoThl ¢ 1MOJIB30BAaTEISAMH, KOMITAHUSMHU,
TpyIIaMd ¥ KOHTaKTaMH, a Takxke (QyHKOUHM A1 paboThl ¢ HUM. MICXOmHBI KOA
OINMCaHHBIX B MPEIBITYIIEM pa3ielie KIacCOB MPHUBEICH B IPUIOKEHUH X.

Ha UML jmarpamme (Pucynox 8) mokazaHa Tmociaeq0BaTeIbHOCTD
B3aMMOJICHCTBHS KJIacCcOB MpHU 00paboTke 3ampoca «llomyueHune monb3oBarens mo

ID».

MuxkpocepBuc «AapecHast KHUTa»

|
|
[Ipunoxxenue - KIKEHT | | Konrpomnep Cepsuc Penosutopwmii
|
|

|
: CYBJ
| | | |
—_——— e — — — -, —_——— e —————— = _———

|

|

|

|

3anpoc |
3anpoc nonb3oBaTens

¢ ID=1 Ilepenaua

|
|
|
|
|
|
j ‘J HPOBAIUAUPOBAHHOTO
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

3arpoca

TIpeoOpasoBanue JaHHBIX

u3 B/ B 00beKTBI [ - -—-—————
MPOrpaMMBbl

PI/ICYHOK 8 — IlocnenoBaTenbHOCTH B3aUMOICHCTBUS KIACCOB npu o6pa60TI<e 3aIrpoca

«HonyquI/Ie rmojan3oBarens mo 1Dy

[Tonp3oBaTens UCHONB3yeT (DYHKIIMOHAT  KIMEHTCKOTO — TPHUIOKCHUS
(HaKMMaeT Ha KHONKY), KOTOPBIH B CBOIO OuUepellb TEHEPUPYET 3ampoc K
KIIMEHTCKOMY HOpwiioxkeHuto. C KIMEHTCKOTO NPWIOKEHHUS B MHKPOCEPBHUC
«AgnpecHas KHUTa» B 00beKkT kiacca «KoHTposuiep» NOCTymaer 3ampoc Ha

nosyuyeHue mnosb3oBarens no ID. Knacc-koHTposuiep OCYyHIECTBIISET MPOBEPKY
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3ampoca Ha NPaBWIBHOCTb, W €CIU 3alpoC YyIOBIETBOPSIET TpeOOBaHUSIM
BaJUJAIlMU, TO KJIACC-KOHTPOJUIEp IMepefacT MPOBAIUIMPOBAHHBIM 3ampoc B
kjacc-cepBuc. Kiacc-cepBuCc NOATOTABIMBAET 3alpoC K B3aUMOJEHCTBHIO C
o0BeKTaMH Kiacca-peno3utopus. Kiacc-penosutopuit otmpasiser 3anpoc k b/,
OCYILECTBJISII B3aUMOJICUCTBUE C HEW. 3areMm, Korja HeOoOXOJIUMBbIC JIaHHbIC
nonyuensl u3 bJl, kmacc-penosuropuii mpeoOpasyeT HdaHHbIE B OOBEKTHI
porpamMMbl U TIepeslaeT uX B Kiacc-cepBuc. Kiacc-cepBuc GpopMupyer oTBET AJis
KJIacCa-KOHTPOJUIEPa, KIACC-KOHTPOJUIEP BBIIAET pe3ysIbTaT, KOTOPBIN Mepenaercs
KJIINEHTCKOMY TMpujiokeHuto. [lonb3oBarento BHUIIEH pe3ysbTaT HUCIOIb30BaHUS

TOT'0 WJIK MHOTO (PYHKIIMOHAJIA (Ha)KaTHE Ha ONPE/ICTICHHYIO KHOIIKY).

Ucxonnswiil koa Ha s3bike Java kinacca-cymHoct «Ilomap3oBaTenby, Kiacca-

KOHTPOJIJICPA, CCPpBUCA U PCIIO3UTOPHA HAXOAUTCA B ITPHUIIOKCHHUHN A.
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3 Onucanue pe3yJjbTara

B pesynpraTe KOMOUISIIUU TPOTPaAMMBbl ObLIT MOJTYYEH HCIOJIHSAEMBIN (haiin
«adressbook.jar». Jlns ero 3amycka MOKHO HCIIOJIB30BaTh KOMaHay «Java —jar

adressbook.jar». PesynbraT 3amycka npeacraBieH Ha pucyHke 9.

2018-06-11 15:47:21.110
2018-06-11 15:47:21.195
AutoC ur anc

==

44 [ m
SpringCGLIBSSOFFbd102] i

guration;

INFO 12844 --- [
0 12844 --- [
12844 --- [
9 INFO 12844 {ost-star
67 INFO 12844 --- [
44 [
|

Pucynox 9 — Pesynbrat paboTs! ucmosHsemMoro ¢aitna «adressbook.jary cpasy mocie 3amycka.

JlJis ipoBepKr pabOTOCIIOCOOHOCTH TPUIIOKEHUST HCIIOJIB3YeTCsl TpoTrpaMmma
Insomnia REST Client, nmockonbky oHa OecriaTHas W 00JIaZaeT IIMPOKUM
dbynkmonanom mo otinagke REST API.

Crpykrypa ©0a3pl JaHHBIX aJPECHOW KHHUTH  IOAPA3yMEBAaeT, dYTO
MI0JIb30BATEIIM HE MOTYT CYIIECTBOBATh B OTPBIBE OT OPTaHU3AIMH, T0OITOMY Iepe]
CO3JIaHMEM TIEPBOTO IOJIL30BATENII HEOOXOMUMO CO3[aTh OpPraHHW3aIlUIo, B
KOTOPYIO OyZeT 10o0aBIIeH MOJIb30BaTelb. J{JIsi 7TOro MOKHO HCIOJIB30BATh 3aIpocC
«POST /addressbook/company/create» B Teno KOTOporo g00aBisieTCsl ONMHCAHUE
co3naBaeMoii opranmzaruu B (popmare JSON. Ilpu ycmnemHoM BBITOJTHEHUU
3ampoca BO3BpaIaeTcss OObEKT C OMUCAHWEM OpPTraHM3allid, B KOTOPOM 0cC000€

BHHMaHHUE CTOMT YICIUTh MO0 «id». 3HaUueHHe 3TOro moJjisi HeOOX0IMMO yKa3aTh
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B 3alpocc CO3aaHMs II0JIB30BATCIIA B IIOJIC «Companyld», YTOOBI IMPpUBA3aTh
IMOJIB30BATCIII K OpIraHHU3alNH. Pe?)y.]'II)TaT BBIIIOJTHCHUS 3allpoCa Ha CO3JdaHHUC

OpraHu3aluy npeacrasieH Ha pucynke 10.

o addresshook (docker) — Create company - [m} *
Application Edit View Window Tools Help
addressbook * - POST = ‘= /addressbook/company/create Send m TIME 266 ms SIZE 597 B Q-
docker ~ Cookies JSON = Bearer Query Header Docs Preview « Header @ Cookie Timeline
o~ i
C3 Mind
3 Syncldap
3 Login
[3 Attach
O Contacts 1
& Company
FOST Create company
Update company
DEL  Delete company
=T Getby ID
T Get all companies
T Get all head org
_ Beautify JSON (2]
npany user

Pucynok 10 — Pe3ynbrar BeinonHeHue 3anpoca "Co3nanue opranuzanuu” B mporpaMmme
Insomnia REST Client
Tenepp, Korga opraHu3anusi CO374aHa, MOXXHO CO3JaTb B HEW INEPBOIO
nonb3oBatenst. st atoro B APl «AnpecHol KHUTH» MPEayCMOTPEH 3ampoc
«POST /addressbook/user/create» B Teno 3ampoca KOTOpOro go0aBisieTcs
ormucanue B opmate JSON ¢ maHHBIMEH cO37aBaeMOro ToJib3oBaTeNsd. B ciydae
YCIHEUIHOTO CO3/IaHusl «AJpecHass KHUTa» BO3BpAIA€T OOBEKT C OMHCAHUEM

CO3JIaHHOTO TOJIb30BaTes Tak xe B popmare JSON (pucyHok 11).
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@ addressbook (docker) - Create user

Application  Edit View Window Tools Help
addressbook * ~ POST = [ /addressbook/user/create Send m TIME 391 ms SIZE 662 B o~
docker + Gookies JSON ~ Bearer Query Header Docs Praview = Header @ Cookie Timeline

o~ i

POST Create user

Update user -

Pucynok 11 — Pe3ynbrat BeinonaHeHue 3amnpoca "Co3anue noib3oBarens’ B mporpaMmme
Insomnia REST Client

[locne ycmemrHoro co3JaHUsT Mbl MOXKEM 3alpamivBaTh WHGOMAIHUIO O
noJib30Baresie ucmoib3ys 3amnpoc «GET /addressbook/user/[userld]», roe BmMecTo
[userld] moncraBnseTcst WACHTU(DHUKATOP HYXKHOTO IOJIb30BATENsA, B HAIIEM
npumepe userld pasen 2. Pesymbrar BbIMOMHEHHsS 3anpoca «[lomyudeHue

nons3oBarenst o 1Dy nokazan Ha pucynke 12.

o addressbook (docker) - Get user info - [m] b4
Application  Edit View Window Tools Help
addressbook * - GET » [ /zddresshook/user/2 Send o
docker ~ Cookies Body Bearer Query Header Docs
o~
O Company attributes
]
& Usel
T Grou |
Import from Url e

Pucynok 12 — Pe3ynbTat BeimosnHeHus 3anpoca «I[lomydenne nois3osarens mo 1Dy B

nporpamme Insomnia REST Client
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YacTo HE0O6X01MMO OOHOBJISITH HH(DOPMAIIHMIO O TI0JI30BaTEIIE, KOTOPBI ObLIT
co3naH. s Takux ciaydaeB B APl mpegycMoTpeH 3anmpoc Ha OOHOBJICHHE
nose3oBarenst «POST /addressbook/user/[userld]», B Teno koToporo gobasisieTcs
U3MEHEHHOEe omucaHue moyb3oBareis B hopmare JSSON. Bmecro [userld]
IOJICTABJISACTCS HACHTH(PUKATOP HYKHOTO ITOJIh30BaTeNIs, B HameM npumMepe userid
KaK | B 3ampoce paHee paBeH 2. B « AnpecHol KHUATE» CTOUT 3allpeT Ha CMEHY
JIOTHHA TOJTh30BaTelsl. Pe3ynbrat BeImoIHeHH 3anpoca « OOHOBIICHHE

nons3oBaress mo 1D» B mporpamme Insomnia REST Client noka3an Ha pucyHke

13.

o Application Edit View Window Tools Help

addressbook v  POST ~ /addressbook/user/2 send  [EE Tmesems  sizesece o-

docker « Cookies JSON + Preview v

Update user

Pucynok 13 — Pe3ynbTat BeinonHeHus 3anpoca «OO0HOBIeHNE monb3oBaTens 1o IDy» B
nporpamme Insomnia REST Client
B 3ampoce nepenaercss HOBOE UM MOJIb30BaTelIs (HE MyTaTh ¢ JIOTHHOM),

OIMCaHKe, ¥ MPUKpeIuIsseTcs aparap (B noje avatarUri mo0asisieTcst cChlika Ha
paHee 3arpyKeHHBbIH (aiin).
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4 3akIr0ueHue

B xone BoImonHeHUs [daHHOM paboThl ObUla HM3ydeHa METOAOJOTHUS
MPOECKTUPOBAHUSI TIPUIIOKEHUSI C MUKPOCEPBUCHOMN apXUTEKTYpOil ¥ MTPUOOPETEHBI
HaBBIKH paboThI ¢ (peitBopkom Spring. [Ipu peanu3anmu MOCTaBICHHOW 3aa4u
OBLIIM MOJYYEHBI CIIETYIONINE PE3yIbTaThI:

- pa3paboTtana ctpykTypa 6a3bl nannbix 1151 CYBJl PostgreSQL

- pa3paboTaH NpUKIaAHON UHTEpPENC Il B3aUMOAEHCTBUS C OCTAIBHBIMU
MuKpocepBucamu npuinoxenus (REST API)

- Pa3paboTtano u oTnakeHo MpUIoKeHNE «AZpecHast KHUTay.

CepBuc mOAACpXKUBACT TONHBIA (QYHKIMOHAT JUIsI HMHTETPalldd  C

OCTAJIbHBIMU MHUKPOCCPBUCAMH MCCCCHKCPA.

Jlucm

[1ry 1.090301.21.001 /73 1

U3m. | Jlucm Ne dokym. Moodnuck | Jama




Cnucok NCINOJIb3YEMbIX HCTOYHUKOB

1. Maptun ®aynep, [Ipamoakymap JIx. Camanamk. NoSQL: HoBas
METO/I0JIOTHS Pa3pabOTKH HepesnuoHHbIX 0a3 manubeix = NOSQL Distilled. —
M.: « Banssamcey, 2013. — C. 50- 192.

2. Pobept O. Yonrepc, Maitkn Koync. SQL Server 2008: yckopeHHbIH Kypc
1151 mpodeccuonanoB = Accelerated SQL Server 2008. — M.: «Bumibsamcy, 2008.
— C. 25-105.

3. Towm Kaiir. Oracle qyis nmpodeccroHaIOB: apXUTEKTypa, METOMKH
IporpaMMHUpOBaHus U ocobennocTH Bepcuit 91, 10g u 11¢, 2-e uznanue = Expert
Oracle Database Architecture: Oracle Database Programming 9i, 10g, and 119
Techniques and Solutions, Second Edition. — M.: «Buibsmc», 2011. — C. 150-
580.

4. Hukomnaii [Tpoxopenok, Bnagumup ponos. HTML, JavaScript, PHP u
MySQL. Ixxentnsmerckuit Habop Web-mactepa. — CII16.: «bXB-IletepOypry»,
2015. — C. 20-348.

5. Jx. Yopcmu, k. Jpetik. PostgreSQL . Ins npodeccrnonanoB — CII6.:
«ITutepy, 2003. — C. 23-320.

6. Jleon llxmsp, Puu Po3zen. Apxurekrypa BeO-nipuiioxkeHuil. — M.: « KkcMoy,
2010. — C.35-150.

7. Hptomen C. Co3nanue mukpocepBucoB = Building Microservices. — CI16.:
«ITutepy, 2016. — C. 56-246.

8. Mapxk Cammepdumiba. [TporpammupoBanne Ha GO. Pa3paboTka mpuitoxeHui
XXI Beka. — M.: «JIMK Ilpeccy», 2016. — C. 34-251.

9. Mapxk Cammepduia. Python na npaktuke. — [lepeBoja ¢ aHMIHIICKOTO. —
M.: «IMK TIlpeccy, 2014. — C. 120-310.

10. Opuxk Opumen, Inuzadet Podcon. M3ydaem nporpamMmupoBanue Ha

JavaScript. — CII6.: «ITutepy, 2018. — C.125-340.

Jlucm

[1ry 1.090301.21.001 713

N3m.

Jlucm Ne dokym. Moodnuck | Jama

43




11. unnar I'. Java 8: pyKOBOJACTBO Jj1s1 HAUMHAKOIIMX. — M.: «BUibsamcy,
2018. — C. 149- 348.

12. Erik Wilde, Cesare Pautasso. REST: From Research to Practice. —
«Springer Science & Business Media», 2011. — C. 52-340.

N3m.

Jlucm

Ne dokym.

lMoodnuck

[lama

[1ry 1.090301.21.001 713

Jlucm

44




IIpuiioxenue A. JIucTuHru nporpaMmmel Ha Java

®daiin «User.javay

package ru.psu.core.account;

import com.fasterXML.jackson.annotation.JSONIgnore;

import com.fasterXML.jackson.annotation.JSONProperty;

import com.fasterXML.jackson.databind.annotation.JSONSerialize;
import org.hibernate.annotations.*;

import org.hibernate.annotations.Parameter;

import ru.psu.core.common.AvatarObject;

import ru.psu.core.company.Company;

import ru.psu.core.contact.Contact;

import ru.psu.core.group.Group;

import javax.persistence.*;

import javax.persistence.Entity;
import javax.persistence.ForeignKey;
import javax.persistence.Table;
import java.io.Serializable;

import java.util.Date;

import java.util.HashSet;

import java.util.Set;

@Entity

@Table (name = "ab user")

@DynamicInsert

@DynamicUpdate

@NamedEntityGraph (name =

"user.company.userRole.groups.contacts.attributes",
attributeNodes = {

@NamedAttributeNode ("company"),
@NamedAttributeNode ("userRole"),
@NamedAttributeNode ("groups"),
@NamedAttributeNode ("contacts"),
@NamedAttributeNode (value = "attributes",
subgraph = "attributes.userAttributeType") },
subgraphs = {
@NamedSubgraph (
name = "attributes.userAttributeType",

attributeNodes = {

@NamedAttributeNode ("userAttributeType")
}
)
})
@JSONSerialize (using = UserSerializer.class)
public class User implements Serializable, AvatarObject {
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@GenericGenerator (
name = "hibernate ab company group id seq",
strategy =
"org.hibernate.id.enhanced.SequenceStyleGenerator",
parameters = {
@Parameter (name
"hibernate ab company group id seq"),

"sequence name", value =

@Parameter (name = "INCREMENT", value = "1"),
@QParameter (name = "MINVALUE", wvalue = "1"),
@QParameter (name = "MAXVALUE", value =
"9223372036854775807"),
@QParameter (name = "CACHE", value = "1")
}
)
@Id
@GeneratedValue (strategy = GenerationType.SEQUENCE,
generator = "hibernate ab company group id seq")
@Column (name = "id", nullable = false, updatable = false)
private Integer id;
@JSONIgnore
@OneToOne
@JoinColumn (name = "company id",
insertable = false,
updatable = false,
foreignKey = @ForeignKey (name =
"fk ab user ab company"))
private Company company;
@JSONProperty ("companyId")
@Column (name = "company id", nullable = false)
private Integer companyIdFk;
@JSONProperty ("name")
@Column (name = "name", nullable = false)
private String userName;
@Column (name = "login", nullable = false, unique = true)
private String login;
@JSONIgnore
@Column (name = "password hash", nullable = false)
private String passwordHash;
@Column (name = "avatar")
private String avatarUri;

@JSONProperty ("avatarOriginUri")

@Column (name =
private String

"avatar origin")
avatarOriginUri;
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ka_

@JSONProperty ("avatarSmallUri")
@Column (name = "avatar small")
private String avatarSmallUri;

@JSONProperty ("accountType")

@OneToOne
@JoinColumn (name = "role id",
foreignKey = (@ForeignKey (name =

ab user ab user role"))
private UserRole userRole;

@JSONIgnore
@Column (name = "role id", insertable=false, updatable=false)
private Integer roleIdFk;

@Column (name = "disk space limit", nullable = false)
private Integer diskSpacelimit;

@JSONProperty ("canCreateConference")
@Column (name = "can create conference", nullable = false)
private Boolean isCanCreateConference;

@ColumnDefault ("1")
@Column (name = "priority", nullable = false)
private Integer priority;

@JSONProperty ("blocked")

@ColumnDefault ("false")

@Column (name = "is blocked", nullable = false)
private Boolean isBlocked;

@Column (name = "registered at")
private Date registeredAt;

@JSONIgnore
@Column (name = "last login at")
private Date lastLoginDate;

@JSONIgnore
@Column (name = "updated at")
private Date lastUpdateDate;

@JSONIgnore
@Column (name = "synced at")
private Date lastSyncDate;

@ManyToMany
@JoinTable (name = "ab user group",
joinColumns = {@JoinColumn (name = "user id")},
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inverseJoinColumns = {@JoinColumn (name =
"group_ id")}
)
private Set<Group> groups = new HashSet<>();

@JSONIgnore

@OneToMany (mappedBy = "user")

private Set<Contact> contacts = new HashSet<>();
@OneToMany (mappedBy = "user")

private Set<UserAttribute> attributes = new HashSet<>();

@Column (name = "description")
private String description;

@ColumnDefault ("false")
@Column (name = "is active directory", nullable = false)
private Boolean isActiveDirectory;

public Integer getId() {
return 1id;

}

public void setlId(Integer id) {
this.id = id;
}

public Company getCompany () {
return company;

}

public void setCompany (Company company) {
this.company = company;

}

public Integer getCompanyIdFk () {
return companylIdFk;

}

public void setCompanyIdFk (Integer companyIdFk) {
this.companyIdFk = companyIdFk;
}

public String getUserName () {
return userName;

}

public void setUserName (String userName) ({
this.userName = userName;

}
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public String getLogin() {
return login;

}

public void setlLogin(String login) {
this.login = login;

}

public String getPasswordHash () {
return passwordHash;

}

public void setPasswordHash (String passwordHash) {
this.passwordHash = passwordHash;

}

public String getAvatarUri () {
if (avatarUri == null || avatarUri.isEmpty())
return "";
return avatarUri;

}

public void setAvatarUri (String avatarUri) {
this.avatarUri = avatarUri;

}

public String getAvatarOriginUri () {
if (avatarOriginUri == null || avatarOriginUri.isEmpty())
return "";
return avatarOriginUri;

}

public void setAvatarOriginUri (String avatarOriginUri) {
this.avatarOriginUri = avatarOriginUri;

}

public String getAvatarSmallUri () {
if (avatarSmallUri == null || avatarSmallUri.isEmpty())
return "";
return avatarSmallUri;

}

public void setAvatarSmallUri (String avatarSmallUri) {
this.avatarSmallUri = avatarSmallUri;

}

public UserRole getUserRole () {
return userRole;

}
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public void setUserRole (UserRole userRole) {
this.userRole = userRole;

}

public Integer getRoleIdFk () {
return roleIdFk;

}

public void setRoleIdFk (Integer roleIdFk) ({
this.roleIdFk = roleIdFk;
}

public Integer getDiskSpaceLimit () {
return diskSpacelLimit;

}

public void setDiskSpacelLimit (Integer diskSpacelLimit)
this.diskSpacelimit = diskSpacelimit;
}

public Boolean getCanCreateConference () {
return isCanCreateConference;

}

public void setCanCreateConference (Boolean

canCreateConference) {

isCanCreateConference = canCreateConference;

}

public Integer getPriority () {
return priority;

}

public void setPriority(Integer priority) {
this.priority = priority;

}

public Boolean getBlocked() {
return isBlocked;

}

public void setBlocked(Boolean blocked) {
isBlocked = blocked;
}

public Date getRegisteredAt () {
return registeredAt;

}

{
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public void setRegisteredAt (Date registeredAt) {
this.registeredAt = registeredAt;
}

public Date getLastLoginDate () {
return lastLoginDate;

}

public void setlLastLoginDate (Date lastLoginDate) {
this.lastLoginDate = lastLoginDate;
}

public Date getLastUpdateDate () {
return lastUpdateDate;

}

public void setLastUpdateDate (Date lastUpdateDate) {
this.lastUpdateDate = lastUpdateDate;
}

public Date getLastSyncDate () {
return lastSyncDate;

}

public void setLastSyncDate (Date lastSyncDate) {
this.lastSyncDate = lastSyncDate;
}

public Set<Group> getGroups () {
return groups;

}

public void setGroups (Set<Group> groups) {
this.groups = groups;

}

public Set<Contact> getContacts () {
return contacts;

}

public void setContacts (Set<Contact> contacts) {
this.contacts = contacts;

}

public Set<UserAttribute> getAttributes () {
return attributes;

}

public void setAttributes (Set<UserAttribute> attributes)
this.attributes = attributes;

{

[1ry 1.090301.21.001 713

N3m.

Jlucm

Ne dokym. Moodnuck | Jama

Jlucm

51




}

public String getDescription() {
return description;

}

public void setDescription (String description) {
this.description = description;

}

public Boolean getActiveDirectory () {
return isActiveDirectory;

}

public void setActiveDirectory (Boolean activeDirectory) {
isActiveDirectory = activeDirectory;

}

public Integer getUserOrganization () {
String hierarchy = this.company.getCompanyHierarchy() ;
if (hierarchy != null) {
String indexes[] = hierarchy.split ("\\.");

if (indexes.length > 0)

return Integer.valueOf (indexes[0]);
else

return 0;

}

return 0;

®daiin «UserRESTController.javay
package ru.psu.core.account.web;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.context.MessageSource;

import org.springframework.context.il8n.LocaleContextHolder;
import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.domain.Specification;

import org.springframework.data.web.PageableDefault;

import org.springframework.http.HttpStatus;

import org.springframework.http.MediaType;

import
org.springframework.security.core.authority.SimpleGrantedAuthori
ty;

import
org.springframework.security.crypto.bcrypt.BCryptPasswordEncoder

4
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import

org.springframework.security.oauth2.provider.OAuth2Authenticatio

n;

import org.springframework.web.bind.WebDataBinder;
import org.springframework.web.bind.annotation.*;
import ru.psu.core.account.*;

import ru.psu.core.common.SearchHelper;

import ru.psu.core.company.Company;

import ru.psu.core.company.CompanyRepository;
import ru.psu.error.ApplicationException;

import javax.validation.Valid;
import java.security.Principal;
import java.util.Date;
import java.util.List;
import java.util.regex.Matcher;
import java.util.regex.Pattern;

@RESTController
@RequestMapping (value = "/user")
public class UserRESTController {
private final UserService userService;
private final UserRepository userRepository;
private final MessageSource messageSource;
private final UserCreateRequestValidator
userCreateRequestValidator;
private final UserUpdateRequestValidator
userUpdateRequestValidator;
private final CompanyRepository companyRepository;

QAutowired
public UserRESTController (UserService userService,

UserRepository userRepository,

MessageSource messageSource,
UserCreateRequestValidator
userCreateRequestValidator,
UserUpdateRequestValidator
userUpdateRequestValidator,
CompanyRepository
companyRepository) {
this.userService = userService;
this.userRepository = userRepository;
this.messageSource = messageSource;
this.userCreateRequestValidator =
userCreateRequestValidator;
this.userUpdateRequestValidator =
userUpdateRequestValidator;
this.companyRepository = companyRepository;

}
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@InitBinder ("userCreateRequest")
public void bindUserCreateRequest (WebDataBinder binder) {
binder.addValidators (userCreateRequestValidator) ;

}

@InitBinder ("userUpdateRequest")

public void bindUserUpdateRequest (WebDataBinder binder) {
binder.addValidators (userUpdateRequestValidator) ;

}

@PostMapping (value = {"/create"}, consumes =
MediaType.APPLICATION JSON UTF8 VALUE)
@ResponseBody

@ResponseStatus (HttpStatus.CREATED)
public User createUser (@Valid @RequestBody UserCreateRequest
userCreateRequest)
throws ApplicationException {
Company company =
companyRepository.findOneById (userCreateRequest.getCompanyId()) ;
if (company == null) {
String message = messageSource.getMessage (
"ru.psu.core.company.web.CompanyNotExists",
new Object[] {userCreateRequest.getCompanyId() },
LocaleContextHolder.getLocale()) ;
throw new ApplicationException (message) ;

}

User user = userService.createUser (userCreateRequest,
company) ;
if (user == null) {

throw new ApplicationException("Can't create user");

}

return user;

}

@PostMapping (value = {"/{userId}"}, consumes =
MediaType.APPLICATION_JSON;UTF8_VALUE)
@ResponseBody

public User updateUser (@PathVariable Integer userlId,
@vValid @RequestBody UserUpdateRequest
userUpdateRequest)
throws ApplicationException {
User user = userRepository.findOneById (userId);

if (userUpdateRequest.getPassword() != null &&
'userUpdateRequest.getPassword () .isEmpty ()) {
if (new
BCryptPasswordEncoder () .matches (userUpdateRequest.getPassword(),
user.getPasswordHash ())) {

String message = messageSource.getMessage (
"ru.psu.core.account.web.SamePassword",
new Object[]{}, LocaleContextHolder.getLocale());

[1ry 1.090301.21.001 713

N3m.

Jlucm Ne dokym. Moodnuck | Jama

Jlucm

54




"ru.psu.core.account.web.UserWithIdNotExists",
Object[] {userId},

ApplicationException {

"ru.psu.core.account.web.UserWithIdNotExists",
Object[]{userId},

"ru.psu.core.account.web.UserWithIdNotExists",
Object[] {userlId},

throw new ApplicationException (message);

}
}

if (user == null) {
String message = messageSource.getMessage (

new

LocaleContextHolder.getLocale()) ;
throw new ApplicationException (message);

}

user = userService.updateUser (user,
if (user == null) {

userUpdateRequest) ;

throw new ApplicationException("Can't update user");

}

return user;

}

@DeleteMapping (value = {"/{userId}"})
@ResponseStatus (HttpStatus.NO CONTENT)

public void deleteUser (@PathVariable Integer userId) throws

User user = userRepository.findOneById (userId);

if (user == null) {
String message = messageSource.getMessage (

new

LocaleContextHolder.getLocale()) ;
throw new ApplicationException (message);

}

userService.deleteUser (user);

}

@GetMapping (value = {"/{userId}"})

@ResponseBody
public User getUserInfo (@PathVariable Integer userId)

throws ApplicationException {
User user = userRepository.findOneById (userId);

if (user == null) {

String message = messageSource.getMessage (
new
LocaleContextHolder.getLocale()) ;
throw new ApplicationException (message) ;

}

return user;

}

@GetMapping (value = {"", "/"})
@ResponseBody
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public Page<User> getAllUsers (@RequestParam(value =
"search", required = false) String search,
@PageableDefault (size = 10,
page = (0) Pageable pageable)
throws ApplicationException {

List<Specification<User>> spec =
SearchHelper.createSearchSpecificationList (search);

return userRepository.findAllUsers (spec, pageable);

}

@PostMapping (value = {"/{userId}/changepass"}, consumes =
MediaType.APPLICATION JSON UTF8 VALUE)
@ResponseStatus (HttpStatus.NO CONTENT)
public void changeUserPassword (@PathVariable Integer userld,
@Valid @RequestBody
UserChangePasswordRequest userChangePasswordRequest,
Principal principal)
throws ApplicationException {
User currentUser =

userRepository.findOneByLogin (principal.getName () ) ;
User user = userRepository.findOneById (userId);
if (user == null) {

String message = messageSource.getMessage (

"ru.psu.core.account.web.UserWithIdNotExists", new
Object[] {userId}, LocaleContextHolder.getLocale());
throw new ApplicationException (message);
}
// TODO: BpeMmeHHO He paboTaeT, MUCIOPABUTL Ha OGPOHTE
/*if (!currentUser.getId() .equals (user.getId()) &&
!currentUser.getUserRole () .getTypeName () .equals ("ADMIN")) {
String message = messageSource.getMessage (
"ru.psu.core.account.web.NoPermissions", new
Object[]{}, LocaleContextHolder.getLocale());
throw new NoPermissionException (message);

px/

if (! (new
BCryptPasswordEncoder () .matches (userChangePasswordRequest.getPas
sword (), user.getPasswordHash()))) {

String message = messageSource.getMessage (
"ru.psu.core.account.web.WrongPassword", new
Object[]{}, LocaleContextHolder.getLocale());
throw new ApplicationException (message);

}

if
(userChangePasswordRequest.getPassword () .equals (userChangePasswo
rdRequest.getNewPassword())) {

String message = messageSource.getMessage (
"ru.psu.core.account.web.SamePassword", new
Object[]{}, LocaleContextHolder.getLocale());
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throw new ApplicationException (message);

}

userService.changeUserPassword (user,
userChangePasswordRequest.getNewPassword()) ;

}

@GetMapping (value = {"/me"})
@ResponseBody
public User getCurrentUserInfo (Principal principal)
throws ApplicationException {
User user;
OAuth2Authentication authentication =
(OAuth2Authentication)principal;
for (Object object:
authentication.getUserAuthentication () .getAuthorities()) {
SimpleGrantedAuthority authority =
(SimpleGrantedAuthority)object;
if (authority.getAuthority () .equals ("ADMIN")) {
user = new User();
Company company = new Company () ;
company.setId(0);
company.setBlocked (false);
company.setEntryName ("adminCompany") ;
company.setCompanyName ("adminCompany") ;
UserRole role = new UserRole();
role.setTypeName ("ADMIN") ;
user.setId(0);
user.setUserName (principal.getName ()) ;
user.setPriority(0);
user.setCanCreateConference (false) ;
user.setDiskSpaceLimit (0) ;
user.setlLogin (principal.getName ()) ;
user.setCompany (company) ;
user.setCompanyIdFk (0) ;
user.setUserRole (role) ;
user.setRolelIdFk(3);
user.setBlocked (false);
user.setRegisteredAt (new Date());

return user;

}

user =
userRepository.findOneByLogin (principal.getName () ) ;
if (user == null) {

String message = messageSource.getMessage (
"ru.psu.core.account.web.UserNotExists",
new Object|[] {principal.getName() },

LocaleContextHolder.getLocale()) ;
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throw new ApplicationException (message);

return user;

}

@GetMapping (value = "/in")

@ResponseBody

public Page<User> getListUserByIds (@RequestParam(value =
"id") Integer([] ids,

@RequestParam(value
"search", required = false) String search,
@PageableDefault (size =
Integer.MAX VALUE, page = 0) Pageable pageable) {
List<Specification<User>> spec =
SearchHelper.createSearchSpecificationList (search);
return userRepository.findUsersByIdIn(ids, spec,
pageable) ;
}

@GetMapping (value = "/GroupsDepartments/in")

@ResponseBody

public Page<User>
getListUserOfGroupsAndDepartments (@RequestParam (value = "id")
Integer([] ids,
@RequestParam(value = "search", required = false) String search,

@PageableDefault (size = Integer.MAX VALUE, page = 0) Pageable
pageable) {

List<Specification<User>> spec =
SearchHelper.createSearchSpecificationList (search) ;

return userRepository.getUsersOfGroupsOrCompanies (ids,
spec, pageable);

}

}

®daiia «UserRepository.javay»
package ru.psu.core.account;

import org.springframework.data.domain.Page;

import org.springframework.data.domain.Pageable;

import org.springframework.data.jpa.repository.EntityGraph;
import org.springframework.data.jpa.repository.JpaRepository;
import
org.springframework.data.jpa.repository.JpaSpecificationExecutor

4

import org.springframework.data.jpa.repository.Query;
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import
org.springframework.data.repository.PagingAndSortingRepository;
import org.springframework.data.repository.query.Param;

import org.springframework.stereotype.Repository;

import ru.psu.core.group.Group;

import java.util.ArrayList;

@Repository
public interface UserRepository extends JpaRepository<User,
Integer>, UserRepositoryCustom, JpaSpecificationExecutor<User> {
@EntityGraph (value =
"user.company.userRole.groups.contacts.attributes", type =
EntityGraph.EntityGraphType.LOAD)
User findOneById(Integer id);

@EntityGraph (value =
"user.company.userRole.groups.contacts.attributes", type
EntityGraph.EntityGraphType.LOAD)

User findOneByLogin (String login) ;

@EntityGraph (value =
"user.company.userRole.groups.contacts.attributes", type
EntityGraph.EntityGraphType.LOAD)

User findOneByLoginAndCompanyIdFk(String login, Integer
companylId) ;

@EntityGraph (value =
"user.company.userRole.groups.contacts.attributes", type =
EntityGraph.EntityGraphType.LOAD)

Page<User> findAll (Pageable pageable);

@EntityGraph (value =
"user.company.userRole.groups.contacts.attributes", type
EntityGraph.EntityGraphType.LOAD)

Page<User> findAllByGroupsIsContaining (Group group, Pageable
pageable) ;

@Query (value =

"SELECT " +
.id, " +
.company id, " +
.name, " +
.login, " +
.password hash, " +
.avatar, " +
.avatar origin, " +
.avatar small, " +
.role id, " +
.disk space limit, " +

QLYY YYD
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.can_create conference, " +
.priority, " +
.is blocked, " +
.registered at, " +
.last login at, " +
.updated at, " +
.synced at, " +
"a.description, " +
"a.is active directory " +
"FROM ab user a " +
"WHERE a.company id IN (" +
"SELECT aa.id " +
"FROM ab company aa " +
"WHERE aa.company hierarchy <@
text2ltree (CONCAT (?#{#companyId}))" +
" ) " +
"AND a.id NOT IN ( " +
"SELECT ua.id " +
"FROM ab user ua INNER JOIN ab user group ug

OV Y Y Y

"o+
"ON ua.id = ug.user id " +
"WHERE ug.group id = ?#{#groupId} " +
") " +
"ORDER BY ?#{#pageable} ",
countQuery =
"SELECT COUNT (*) FROM ab user a " +
"WHERE a.company id IN (" +
"SELECT aa.id " +
"FROM ab company aa " +
"WHERE aa.company hierarchy <@
text2ltree (CONCAT (?#{#companyId}))" +
") " +
"AND a.id NOT IN ( " +
"SELECT ua.id " +
"FROM ab user ua INNER JOIN
ab user group ug " +
"ON ua.id = ug.user_ id " +
"WHERE ug.group id = ?#{#groupId} "
N _
")y
nativeQuery = true)

Page<User> findAllOrganizationUsers (Pageable pageable,
@Param ("companyId")
Integer companyld,
@Param ("groupId")
Integer grouplId);

@Query (value ="SELECT " +
"a.id, " +
"a.company id, " +
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.name, " +

.login, " +

.password hash, " +
.avatar, " +

.avatar origin, " +
.avatar small, " +

.role id, " +

.disk space limit, " +
.can_create conference, " +
.priority, " +

.is blocked, " +
.registered at, " +
.last login at, " +
.updated at, " +

.synced at, " +
.description, " +

"a.is active directory " +
"FROM ab user a " +

-

-

-

-

-

-

"WHERE a.is blocked = false AND (a.synced at IS NULL

OR a.updated at >= a.synced at)",
nativeQuery = true)
ArrayList<User> findNotSyncedUsers () ;

®daiia «UserServiceImpl.java»

package ru.psu.core.account;

import
import
import
import
0rg.sp
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

org.springframework.beans.factory.annotation.Autowired;
org.springframework.data.domain.Page;
org.springframework.data.domain.Pageable;

ringframework.security.crypto.bcrypt.BCryptPasswordEncoder

org.springframework.stereotype.Service;
org.springframework.Transaction.annotation.Transactional;
ru.psu.client.PsuParticipantServiceClient;
ru.psu.core.account.info.AttributelInfo;
ru.psu.core.account.web.UserCreateRequest;
ru.psu.core.account.web.UserFavoriteUpdateRequest;
ru.psu.core.account.web.UserUpdateRequest;
ru.psu.CommonStringFunctions;
ru.psu.core.common.AvatarHelper;
ru.psu.core.company.Company;
ru.psu.core.group.Group;
ru.psu.core.group.GroupRepository;
ru.psu.core.threads.AsynchronousService;
ru.psu.participant.ParticipantParametersView;
ru.psu.property.AttachProperties;
ru.psu.property.WebdavProperties;

[1ry 1.090301.21.001 713

N3m.

Jlucm

Ne dokym. Moodnuck | Jama

Jlucm

61




import java.util.ArrayList;
import java.util.Date;

@Service
public class UserServiceImpl implements UserService {
private final UserRepository userRepository;
private final UserRoleRepository userRoleRepository;
private final UserAttributeRepository
userAttributeRepository;
private final UserAttributeTypeRepository
userAttributeTypeRepository;
private final GroupRepository groupRepository;
private final UserFavoriteRepository userFavoriteRepository;
private final PsuParticipantServiceClient
PsuParticipantServiceClient;
private final WebdavProperties webdavProperties;
private final AttachProperties attachProperties;
private final AvatarHelper avatarHelper;
private final AsynchronousService asynchronousService;

@Autowired
public UserServiceImpl (UserRepository userRepository,
UserRoleRepository
userRoleRepository,
UserAttributeRepository
userAttributeRepository,
UserAttributeTypeRepository
userAttributeTypeRepository,
GroupRepository groupRepository,
UserFavoriteRepository
userFavoriteRepository,
PsuParticipantServiceClient
PsuParticipantServiceClient,
WebdavProperties webdavProperties,
AttachProperties attachProperties,
AvatarHelper avatarHelper,
AsynchronousService
asynchronousService) {
this.userRepository = userRepository;
this.userRoleRepository = userRoleRepository;
this.userAttributeRepository = userAttributeRepository;
this.userAttributeTypeRepository =
userAttributeTypeRepository;
this.groupRepository = groupRepository;
this.userFavoriteRepository = userFavoriteRepository;
this.PsuParticipantServiceClient =
PsuParticipantServiceClient;
this.webdavProperties = webdavProperties;
this.attachProperties = attachProperties;
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this.avatarHelper = avatarHelper;
this.asynchronousService = asynchronousService;

@Override

@Transactional

public User createUser (UserCreateRequest request, Company
company) {

User user = new User();

user.setCompanyldFk (request.getCompanyId()) ;

user.setUserName (request.getName () ) ;

user.setlLogin (request.getLogin());

user.setPasswordHash (new
BCryptPasswordEncoder () .encode (request.getPassword())) ;

user.setUserRole (userRoleRepository.findOneByTypeName (request.ge
tAccountType()));
user.setDiskSpacelimit (request.getDiskSpaceLimit ());

user.setCanCreateConference (request.getGrants () .isCanCreateConfe
rence () )
if (request.getPriority () == null)
user.setPriority (1) ;
else
user.setPriority(request.getPriority()):;
user.setBlocked (request.isBlocked()) ;
if (request.getAvatarUri() != null &&
!request.getAvatarUri () .isEmpty () ) {

if (avatarHelper.CheckAvatarNotExists (request.getAvatarUri()))
return null;
user.setAvatarOriginUri (request.getAvatarUri());
}
else
user.setAvatarOriginUri ("") ;
avatarHelper.CreateThumbnails (user,
request.getAvatarUri());
Date now = new Date();
user.setlLastUpdateDate (now) ;
user.setRegisteredAt (now) ;
user.setDescription (request.getDescription());
user.setActiveDirectory (request.isActiveDirectory());

// Ecim HYXHO, »OOOABJSEeM I[IOJIb30BATEN S B TPYIIIH
if (!'addUserToGroups (request.getGroups (), user))
return null;
userRepository.save (user) ;
// HDoBaByigeM aTpubyTH [I0JIL30BATEIIL
ArrayList<UserAttribute> attrlList =
createAttributes (request.getAttributes (), user.getId()):
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if (attrlList != null && attrlist.size() != 0) {
userAttributeRepository.save (attrList);
user.getAttributes () .addAll (attrList);

}

user.setCompany (company) ;

userRepository.flush () ;
asynchronousService.executeAsynchronously () ;

return user;

}

@Override

@Transactional
public User updateUser (User user, UserUpdateRequest request)

user.setCompanyldFk (request.getCompanyId()) ;

user.setUserName (request.getName ()) ;

if
(!'user.getUserRole () .getTypeName () .equals (request.getAccountType
))) A

user.setUserRole (userRoleRepository.findOneByTypeName (request.ge

tAccountType()));
}

user.setDiskSpacelimit (request.getDiskSpacelLimit ()) ;
user.setCanCreateConference (request.getGrants () .isCanCreateConfe
rence () ) ;
if (request.getPriority() == null)
user.setPriority(1l);
else
user.setPriority(request.getPriority()):;
user.setBlocked (request.isBlocked()) ;
if (request.getAvatarSmallUri () == null ||
request.getAvatarSmallUri () .isEmpty () ||
request.getAvatarOriginUri () == null ||
request.getAvatarOriginUri () .isEmpty()) {
if (request.getAvatarUri() != null &é&
!request.getAvatarUri () .isEmpty ()) {

if (avatarHelper.CheckAvatarNotExists (request.getAvatarUri()))
return null;
user.setAvatarOriginUri (request.getAvatarUri());
}
else
user.setAvatarOriginUri ("");
avatarHelper.CreateThumbnails (user,
request.getAvatarUri());

}

Date now = new Date();
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user.setlLastUpdateDate (now) ;
user.setDescription (request.getDescription());
if (request.getPassword() != null &&
!request.getPassword () .isEmpty())
user.setPasswordHash (new
BCryptPasswordEncoder () .encode (request.getPassword())) ;
user.setActiveDirectory (request.isActiveDirectory());
// OTumimaeM CIOMCOK TI'PYIIN I10JIb30BaTENS
user.getGroups () .clear();
// Ecim HYXHO, HOOABJSEM I[IOJIb30BATEJICS B TPYIIIH
if (!addUserToGroups (request.getGroups (), user))
return null;
userRepository.save (user) ;

userAttributeRepository.deleteAllByUserIdFk (user.getId())
// HDoBaBisgeM aTpubyTH I[10JIL30BATEJIL
ArrayList<UserAttribute> newAttributelist =

createAttributes (request.getAttributes (), user.getId());

if (newAttributelList != null && newAttributelList.size ()
= 0) |
userAttributeRepository.save (newAttributelList) ;
user.getAttributes () .clear () ;
user.getAttributes () .addAll (newAttributelist) ;
}
userRepository.flush();
asynchronousService.executeAsynchronously () ;
return user;
}
@Override

@Transactional
public void deleteUser (User user) {

PsuParticipantServiceClient.deleteParticipant (CommonStringFuncti

ons.format (user.getId()))
userRepository.delete (user) ;

}

@Override
public Page<User> findAllOrganizationUsers (Pageable

pageable, Integer companyIld, Integer groupld) {
return userRepository.findAllOrganizationUsers (pageable,

companyId, groupId);
}

@Override
public ArrayList<AttributeInfo> getUserAttributes (Integer

userId) {
ArrayList<AttributeInfo> contacts = new ArrayList<>();
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ArrayList<UserAttribute> attributes =
userAttributeRepository.findAl1ByUserIdFk (userId);
for (UserAttribute attribute : attributes) {
AttributeInfo attributeInfo = new
AttributelInfo (attribute.getUserAttributeType () .getCode (),
attribute.getValue (),
attribute.getUserAttributeType () .getName ()) ;
contacts.add (attributelInfo);
}

return contacts;

}

@Override

public ArrayList<Integer> getUserGroups (Integer userId) {
User user = userRepository.findOneById (userId);
ArraylList<Integer> groups = new ArrayList<>();

for (Group group : user.getGroups()) |
groups.add(group.getId())

return groups;

}

private ArrayList<UserAttribute>
createAttributes (ArrayList<AttributeInfo> attributes, Integer
userIld) {
ArrayList<UserAttribute> attributelist = new
ArrayList<>();
if (attributes != null && l!attributes.isEmpty()) {
UserAttribute userAttribute;
ArrayList<UserAttributeType> attributeTypes =
userAttributeTypeRepository.findAll () ;
ArrayList<String> attributeTypeCodes = new
ArrayList<>();
for (UserAttributeType attributeType
attributeTypes) {
attributeTypeCodes.add (attributeType.getCode () ) ;
}
for (AttributeInfo attribute : attributes) {
if (attribute != null) {
int index =
attributeTypeCodes.indexOf (attribute.getCode () ) ;
//TODO: nmoBaBUTHL IPOBEPKY PETyJIISPOK
if (index != -1) {
userAttribute = new UserAttribute();

userAttribute.setUserAttributeTypeIdFk (attributeTypes.get (index)
.getId());
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userAttribute.setUserAttributeType (attributeTypes.get (index)) ;

userAttribute.setValue (attribute.getValue())
userAttribute.setUserIdFk (userId) ;
attributelist.add (userAttribute) ;

}
}

return attributelist;

}

private boolean addUserToGroups (ArrayList<Integer> groups,
User user) {
if (groups != null && groups.size() !'= 0) {
Group group;
for (Integer groupld : groups) {
group = groupRepository.findOneById (groupld);

if (group == null)
return false;
user.getGroups () .add (group) ;

}

return true;

}

@Override
public User updateUserFavorite (Integer userId, Integer
favoriteUserlId,

UserFavoriteUpdateRequest request) {
UserFavorite favorite = userFavoriteRepository
.findOneByUserIdFkAndUserFavoriteIdFk (userld,
favoriteUserId) ;
if (favorite == null)
return null;

if (request.getName () != null)
favorite.setRewrittenName (request.getName () ) ;

favorite.setPriority (request.getPriority());

userFavoriteRepository.save (favorite);

return favorite.getUserFavorite();

}

@Override
public boolean deleteUserFavorite (Integer userId, Integer
favoriteUserId) {
UserFavorite favorite = userFavoriteRepository
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.findOneByUserIdFkAndUserFavoriteIdFk (userId,
favoriteUserId) ;

if (favorite == null)
return false;

userFavoriteRepository.delete (favorite);
return true;

@Override
public Page<UserFavorite> findAllUserFavorites (Pageable
pageable, Integer userld) {
return
userFavoriteRepository.findAl11ByUserIdFk (pageable, userId);
}

@Override
public boolean createUserFavorite (Integer userId, Integer
favoriteUserId) {
if (userRepository.findOneById (userId) == null)
return false;

if
(userFavoriteRepository.findOneByUserIdFkAndUserFavoriteIdFk (use
rId, favoriteUserId) != null)
return true;

UserFavorite favorite = new UserFavorite();
favorite.setPriority (1),

favorite.setUserIdFk (userId);
favorite.setUserFavoriteIdFk (favoriteUserId)
userFavoriteRepository.save (favorite);

return true;

@Override
public Page<User> getAllUsers (Pageable pageable) {
return userRepository.findAll (pageable);

}

@Override
public void changeUserPassword(User user, String password) {
user.setPasswordHash (new
BCryptPasswordEncoder () .encode (password) ) ;
userRepository.save (user) ;

}
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/*private void CreateUpdatePsuUser (String login, String
name, String avatarUri, Integer diskSpacelimit, Integer userId)

{

ParticipantParametersView participantParameters = new
ParticipantParametersView () ;
if (avatarUri == null || avatarUri.isEmpty()) {

Integer colorNumber =
CommonStringFunctions.getColorNumber (login,
attachProperties.getColorsArray () .length);
String color =
attachProperties.getColorsArray () [colorNumber];

participantParameters.setAvatar (attachProperties.getHost () +
CommonStringFunctions.getDefaultAvatarUrl (color, name,
attachProperties.getUrl (), 512));

}

else

participantParameters.setAvatar (webdavProperties.getExternalUrl (
) 4+ avatarUri);
participantParameters.setName (name) ;
participantParameters.setDiskQuotaMb (diskSpacelLimit) ;
participantParameters.setType ("Psu");
String GUID = CommonStringFunctions.format (userId) ;
PsuParticipantServiceClient.createParticipant (GUID,
participantParameters) ;
y*/
}
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IIpuioxenue B. JIuctunr SQL-daiina

CREATE EXTENSION IF NOT EXISTS ltree;

CREATE TABLE ab company (
id INTEGER ,
name VARCHAR (255) NOT NULL,
entry name VARCHAR(255),
description VARCHAR (512),
company hierarchy LTREE,
is blocked BOOLEAN DEFAULT false NOT NULL,
updated at TIMESTAMP,
synced at TIMESTAMP,
registered_at TIMESTAMP NOT NULL,
is active directory BOOLEAN DEFAULT false NOT NULL,
user count INTEGER DEFAULT O NOT NULL,
avatar character varying(255),
avatar origin character varying(255),
avatar small character varying(255),

CONSTRAINT pk ab company PRIMARY KEY (id)
) ;
COMMENT ON TABLE ab company IS 'Opranmusaumm';
COMMENT ON COLUMN ab company.id IS 'loeHTudmkaTop opraHmusaumm';

COMMENT ON COLUMN ab company.name IS 'HavMeHOBaHme opraHm3auum';

COMMENT ON COLUMN ab company.entry name IS 'KoTpoTkoe
HaVMEHOBAHME OPpTaHM3aluuM IJjs Bxoma';

COMMENT ON COLUMN ab company.company hierarchy IS 'Uepapxusa
opraHmuzauum’;

COMMENT ON COLUMN ab company.description IS 'Onucanue';
COMMENT ON COLUMN ab company.is blocked IS 'llpysHak OJOKMPOBKU
opraHmuzauum’;

COMMENT ON COLUMN ab company.updated at IS 'IlaTa nocjemHero
OOHOBJIEHUA " ;

COMMENT ON COLUMN ab company.synced at IS 'IlaTa nocrienHen
CUHXpOHM3auum';

COMMENT ON COLUMN ab company.registered at IS 'Ilara cospaHusA
opraHmuzauum’;

COMMENT ON COLUMN ab company.is active directory IS 'llpumsHak
BEITPY3KM IaHHHEIX oOpraHmuz3aumm m3 Active Directory';

COMMENT ON COLUMN ab company.user count IS 'KojmuecTBO
noJyib30BaTesIel opraHuMs3aluy/IenapraMmenTra’;

COMMENT ON COLUMN ab company.avatar IS 'ABaTap';

COMMENT ON COLUMN ab company.avatar origin IS 'l3HaudaJjibHEIM
dbann';

COMMENT ON COLUMN ab company.avatar small IS 'ABaTap (MajIeHbKUM
bani) ' ;
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CREATE TABLE ab company attribute type (
id INTEGER,
name VARCHAR (255) NOT NULL,
code VARCHAR (255),
description VARCHAR (512),
reg exp VARCHAR (4096),

CONSTRAINT pk ab company attribute type PRIMARY KEY (id),
CONSTRAINT ung ab company attribute type code UNIQUE (code)
) ;
COMMENT ON TABLE ab company attribute type IS 'llepeueHb
aTpubyTOB OJi8 OopTrnHM3auum';
COMMENT ON COLUMN ab company attribute type.id IS 'UmeHTudmxaTp
aTpubyra';
COMMENT ON COLUMN ab company attribute type.name IS
'HammeHoOBaHMe atTpudTa';
COMMENT ON COLUMN ab company attribute type.code IS
'HammMmeHoBaHMe noJjssg B JSON';
COMMENT ON COLUMN ab company attribute type.description IS
'Onmucanme nojya';
COMMENT ON COLUMN ab company attribute type.reg exp IS
'PeryJIIpHOE BHPAXEHME OJiS NPOBEPKM BaluUIHOCTHU';

CREATE TABLE ab company attribute (
id INTEGER,
company id INTEGER NOT NULL,
attribute type id INTEGER NOT NULL,
value VARCHAR NOT NULL,
parent company attribute id INTEGER,

CONSTRAINT pk ab company attribute PRIMARY KEY (id),

CONSTRAINT fk ab company attribute ab company attribute type
FOREIGN KEY (attribute type id)
REFERENCES ab company attribute type (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab company attribute ab company FOREIGN KEY
(company id)
REFERENCES ab_ company (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab company attribute ab company attribute
FOREIGN KEY (parent company attribute id)
REFERENCES ab_ company attribute (id)
ON UPDATE NO ACTION ON DELETE NO ACTION
) ;

COMMENT ON TABLE ab company attribute IS 'ATpuOyTe OpTraHmusauumn';
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COMMENT ON COLUMN ab company attribute.id IS 'lpeHTudmraTop
arpubyTa opraHuzauuun’;

COMMENT ON COLUMN ab company attribute.company id IS
'oenTudmukaTop opraHMz3aumm';

COMMENT ON COLUMN ab company attribute.attribute type id IS
'MnentupmuxkaTop arpubyra';

COMMENT ON COLUMN ab company attribute.value IS '3HaueHue
aTpudbyra';

COMMENT ON COLUMN

ab company attribute.parent company attribute id IS
'MoeHTHUOMKATOP POIOUTENILCKOTO aTpubyTa KOMIaHUM';

CREATE TABLE ab user role (

) ;

COMMENT ON TABLE ab user role IS 'Posmu mojib30BaTejiell B cucreme';

id SERIAL,
name VARCHAR (255) NOT NULL,

CONSTRAINT pk ab user role PRIMARY KEY (id),
CONSTRAINT ung ab user role UNIQUE (name)

COMMENT ON COLUMN ab user role.id IS 'UmeHTudmxarop posu';
COMMENT ON COLUMN ab user role.name IS 'HaumeHOBaHME pPOJIU
nojp3oBaTena';

CREATE TABLE ab user grant (

) ;

id SERIAL,
name VARCHAR (255) NOT NULL,

CONSTRAINT pk_ab_user_grant PRIMARY KEY (id),
CONSTRAINT ung ab user grant UNIQUE (name)

COMMENT ON TABLE ab user grant IS 'llpaBa mnoJjib30BaTeJIeV B
cucreme';

COMMENT ON COLUMN ab user grant.id IS 'MmenTtupuxaTop mnpas';
COMMENT ON COLUMN ab user grant.name IS 'HauMeHOBaHuE I[Ipas
nojp3o0BaTena';

CREATE TABLE ab user role grant (

id SERIAL,

role id INTEGER NOT NULL,

grant id INTEGER NOT NULL,

CONSTRAINT pk ab user role grant PRIMARY KEY (id),

CONSTRAINT fk ab user role grant ab user role FOREIGN KEY

(role id)

REFERENCES ab user role (id)
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ON UPDATE NO ACTION ON DELETE NO ACTION,

CONSTRAINT fk ab user role grant ab user grant FOREIGN KEY
(grant_id)
REFERENCES ab user grant (id)
ON UPDATE NO ACTION ON DELETE NO ACTION,

CONSTRAINT ung ab user role grant UNIQUE (role id, grant id)
)i
COMMENT ON TABLE ab user role grant IS 'llpaBa poJsmM MNOJb30BATEJIA
B cucreme';
COMMENT ON COLUMN ab user role grant.id IS 'MmenTtumpuxaTop';
COMMENT ON COLUMN ab user role grant.role id IS 'lmeHTnouKaTop
ponu';
COMMENT ON COLUMN ab user role grant.grant id IS 'lmeHTudmraTop
npas';

CREATE TABLE ab group (
id INTEGER,
name VARCHAR (255) NOT NULL,
company id INTEGER NOT NULL,
description VARCHAR (512),
avatar character varying(255),
avatar origin character varying(255),
avatar small character varying(255),
created at TIMESTAMP NOT NULL,
user count INTEGER DEFAULT 0 NOT NULL,

CONSTRAINT pk ab group PRIMARY KEY (id),

CONSTRAINT fk ab group ab company FOREIGN KEY (company id)
REFERENCES ab company (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT ung ab group UNIQUE (company id, name)
) ;
COMMENT ON TABLE ab group IS 'TI'pymnmel pacCeiKmn';
COMMENT ON COLUMN ab group.id IS 'lMaoeHTuOMKaATOP TPYMNIH';
COMMENT ON COLUMN ab group.name IS 'HauMeHOBaHME TPYMNIH';
COMMENT ON COLUMN ab group.company id IS 'lpoeHTuduKaTOp
KoMIIaHum' ;
COMMENT ON COLUMN ab group.description IS 'Onmcanue';
COMMENT ON COLUMN ab group.avatar IS 'ABaTap';
COMMENT ON COLUMN ab group.avatar origin IS 'lsHauajnbHEM Qani';
COMMENT ON COLUMN ab group.avatar small IS 'ApaTap (MaJIEeHbKUA
bani) ' ;
COMMENT ON COLUMN ab group.created at IS 'IlaTa co3maHua TI'PYMNIH';
COMMENT ON COLUMN ab group.user count IS 'KojmuecTro
IOJIb30BAaTEJNIEN I'pPyNHOH';
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CREATE TABLE ab user (

) ;

id INTEGER,

Company_id INTEGER NOT NULL,

name VARCHAR (255) NOT NULL,

login VARCHAR (255) NOT NULL,

password hash VARCHAR(255) NOT NULL,
avatar VARCHAR (255) ,

avatar origin VARCHAR(255),

avatar small VARCHAR (255),

role id INTEGER NOT NULL,

disk space limit INTEGER NOT NULL,

can create conference BOOLEAN NOT NULL,
priority INTEGER DEFAULT 1 NOT NULL,

is blocked BOOLEAN DEFAULT false NOT NULL,
registered_at TIMESTAMP NOT NULL,

last login at TIMESTAMP,

updated at TIMESTAMP,

synced at TIMESTAMP,

CONSTRAINT pk_ab_user PRIMARY KEY (id),

CONSTRAINT fk ab user ab company FOREIGN KEY (company id)
REFERENCES ab company (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab user ab user role FOREIGN KEY (role id)
REFERENCES ab user role (id)
ON UPDATE NO ACTION ON DELETE NO ACTION,

CONSTRAINT ung ab user UNIQUE (login, company id)

COMMENT ON TABLE ab user IS 'llosib30BaTeaM M KOHTAKTHE CHCTEMH';
COMMENT ON COLUMN ab user.id IS 'lmeHTudmuKaTOp MOJb30BaTENA';
COMMENT ON COLUMN ab user.company id IS 'lmeHTudmxarTop
opraHmuzauum’;

COMMENT ON COLUMN ab user.name IS 'lma nonb3oBaTend’;

COMMENT ON COLUMN ab user.login IS 'JlormH g BXOHa B CHUCTEMy
(login) ';

COMMENT ON COLUMN ab user.password hash IS 'llapojse mjia BXOHa B
cucreMmy';

COMMENT ON COLUMN ab user.avatar IS 'ABaTap';

COMMENT ON COLUMN ab user.avatar origin IS 'V3sHadaJbHEM Gann';
COMMENT ON COLUMN ab user.avatar small IS 'ABaTap (MaJIeHbBKUN
bani) ' ;

COMMENT ON COLUMN ab user.role id IS 'Posp nosbpsoBaTesnd';
COMMENT ON COLUMN ab user.disk space limit IS 'IocTynHoe
IOVCKOBOE NPOCTPAaHCTBO';
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COMMENT ON COLUMN ab user.can create conference IS 'BO3MOXHOCTBb
cos3maHusa kKoHpepeHUMM';

COMMENT ON COLUMN ab user.priority IS 'llpyMOpuUTeT HOJIbE30BaTeJIeNn
(r pamMkax opraHmzauum) ';

COMMENT ON COLUMN ab user.is blocked IS 'Cocroanmue
3a0JIOKMPOBAHHOCTY IIOJIb30BAaTENA";

COMMENT ON COLUMN ab user.registered at IS 'JaTa perucrpaumun
IoJib30BaTENA " ;

COMMENT ON COLUMN ab user.last login at IS 'IlaTa noCJeIHEeTO
Bxoma';

COMMENT ON COLUMN ab user.updated at IS 'IlaTa nocjenHero
MBMEHEeHMs HOaHHBIX [IO0JIb30oBaTesns';

COMMENT ON COLUMN ab user.synced at IS 'Jlara nocjenHen
CUHXPOHM3AUUM HOAHHHX';

CREATE TABLE ab user group (
id SERIAL,
user_id INTEGER NOT NULL,
group id INTEGER NOT NULL,

CONSTRAINT pk ab user group PRIMARY KEY (id),

CONSTRAINT fk ab user group ab group FOREIGN KEY (group id)
REFERENCES ab group (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab user group ab user FOREIGN KEY (user id)
REFERENCES ab_ user (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT unique ab user group UNIQUE (user id, group id)
) ;
COMMENT ON TABLE ab user group IS 'T'pynmne mnojib3oBarena’;
COMMENT ON COLUMN ab user group.user id IS 'UmeHTHQMKATOP I'PYIIIE
nojib30BaTEeNd' ;
COMMENT ON COLUMN ab user group.user id IS 'lmeHTudmxarTop
IoJib30BaTENA " ;
COMMENT ON COLUMN ab user group.group id IS 'loeHTudMUKaTOP
TPYIne' ;

CREATE TABLE ab_ user attribute type (
id INTEGER,
name VARCHAR (255) NOT NULL,
code VARCHAR (255),
description VARCHAR (512),
reg exp VARCHAR (4096),

CONSTRAINT pk ab user attribute type PRIMARY KEY (id)
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) ;

COMMENT ON TABLE ab user attribute type IS 'IllepeueHbr aTpubOyTOB
s HojJbs3oBaTesen';

COMMENT ON COLUMN ab user attribute type.id IS 'lmeHTud¢mxarTp
aTpubyra';

COMMENT ON COLUMN ab user attribute type.name IS 'HammeHOBaHMe
arpudbra';

COMMENT ON COLUMN ab user attribute type.code IS 'HammeHOBaHMe
nojga B JSON';

COMMENT ON COLUMN ab user attribute type.description IS
'Onmucanue nojna';

COMMENT ON COLUMN ab user attribute type.reg exp IS 'PerysnapHoe
BEIpAXEHME IJIS NPOBEPKM BaJIMOHOCTU';

CREATE TABLE ab user attribute (
id INTEGER,
user id INTEGER NOT NULL,
attribute type id INTEGER NOT NULL,
value VARCHAR NOT NULL,
parent user attribute id INTEGER,

CONSTRAINT pk ab user attribute PRIMARY KEY (id),

CONSTRAINT fk ab user attribute ab user FOREIGN KEY
(user id)
REFERENCES ab user (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab user attribute ab user attribute type
FOREIGN KEY (attribute type 1id)
REFERENCES ab user attribute type (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab user attribute self FOREIGN KEY

(parent user attribute id)

REFERENCES ab user attribute (id)

ON UPDATE NO ACTION ON DELETE NO ACTION
) ;
COMMENT ON TABLE ab user attribute IS 'ATpuOyTel noJb30BaTENA';
COMMENT ON COLUMN ab user attribute.id IS 'lmeHTndmraTop
artpubyTa noJib30BaTend';
COMMENT ON COLUMN ab user attribute.user id IS 'lpeHTuduKaATOP
nmoJjb30BaTensa’';
COMMENT ON COLUMN ab user attribute.attribute type id IS
'MonenTudmukaTop arpmubyTa';
COMMENT ON COLUMN ab user attribute.value IS '3BHaueHue
artpudbyra';
COMMENT ON COLUMN ab user attribute.parent user attribute id IS
'neHTUdUKaATOP POOUTENIECKOTO aTpubyTa (OJS CJOXHEIX OOBEeKTOB) ';
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CREATE TABLE ab user favorite (
id INTEGER,
user_id INTEGER NOT NULL,
user favorite id INTEGER NOT NULL,
rewritten name VARCHAR(255),
priority INTEGER,

CONSTRAINT pk ab user favorite PRIMARY KEY (id),

CONSTRAINT fk ab user favorite ab user FOREIGN KEY (user id)
REFERENCES ab user (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab user favorite ab user favorite FOREIGN KEY

(user favorite id)

REFERENCES ab user (id)

ON UPDATE NO ACTION ON DELETE CASCADE
)
COMMENT ON TABLE ab user favorite IS 'Ampeceasd KHUra
noJsir3oBarTena';
COMMENT ON COLUMN ab user favorite.id IS 'lpeHTud¢uxaTop
KOHTaKTa';
COMMENT ON COLUMN ab user favorite.user id IS 'lmeHTudmxarTop
rnojp3oBarena’;
COMMENT ON COLUMN ab user favorite.user favorite id IS
'MnenTudpmuxkaTop KOHTAKTA';
COMMENT ON COLUMN ab user favorite.rewritten name IS
'llepeonpenesleHHOE INIOJIb30BaTeJIeM MMSA KOHTakTa';
COMMENT ON COLUMN ab user favorite.priority IS 'llpumopurer
KOHTaKTa';

CREATE TABLE ab contact (
id INTEGER,
name VARCHAR (255) NOT NULL,
avatar VARCHAR (255) ,
avatar origin VARCHAR (255),
avatar small VARCHAR (255),
priority INTEGER DEFAULT 1 NOT NULL,
registered at TIMESTAMP NOT NULL,
updated at TIMESTAMP,
user id INTEGER,

CONSTRAINT pk ab contact PRIMARY KEY (id),

CONSTRAINT fk ab contact ab user FOREIGN KEY (user id)
REFERENCES ab user (id)
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ON UPDATE NO ACTION ON DELETE CASCADE
) 7
COMMENT ON TABLE ab contact IS 'KOHTaxKTH NOJb30BaTena';
COMMENT ON COLUMN ab contact.id IS 'lmeHTudMKaATOP KOHTAKTa
nojb3o0BaTeng’';
COMMENT ON COLUMN ab contact.avatar IS 'ABarap';
COMMENT ON COLUMN ab contact.avatar origin IS 'U3HadaJjbHEM
dbann';
COMMENT ON COLUMN ab contact.avatar small IS 'ApaTap (MajleHbKUM
ban) ' ;
COMMENT ON COLUMN ab contact.priority IS 'llpumopureT OTOOpPaXeHMA
KOHTakra';;
COMMENT ON COLUMN ab contact.registered at IS 'Ilara perucrpauun
KOHTakKTa';
COMMENT ON COLUMN ab contact.updated at IS 'aTa nocjuemHero
M3MEHEeHMA HOAaHHBEIX [OJIb30BaTesda';
COMMENT ON COLUMN ab contact.user id IS 'UmeHTudmxaTop
IIOJIb30BAaTENA — BJalesblla KOHTakTa';

CREATE TABLE ab contact attribute (
id INTEGER,
contact id INTEGER NOT NULL,
attribute type id INTEGER NOT NULL,
value VARCHAR NOT NULL,
parent contact attribute id INTEGER,

CONSTRAINT pk ab contact attribute PRIMARY KEY (id),

CONSTRAINT fk ab contact attribute ab user attribute type
FOREIGN KEY (attribute type 1id)
REFERENCES ab user attribute type (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab contact attribute ab contact FOREIGN KEY
(contact id)
REFERENCES ab_ contact (id)
ON UPDATE NO ACTION ON DELETE CASCADE,

CONSTRAINT fk ab contact attribute self FOREIGN KEY

(parent contact attribute id)

REFERENCES ab contact attribute (id)

ON UPDATE NO ACTION ON DELETE NO ACTION
)
COMMENT ON TABLE ab contact attribute IS 'ATpuOyThH KOHTAKTOB';
COMMENT ON COLUMN ab contact attribute.id IS 'lmeHTnomMraToOp
artpubyTa KOHTakKTa';
COMMENT ON COLUMN ab contact attribute.contact id IS
'MoenTudmkaTOP KOHTAKTA';
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COMMENT ON COLUMN ab contact attribute.attribute type id IS
'MoenTtudpukarop arpudbyra';

COMMENT ON COLUMN ab contact attribute.value IS '3naueHue
artpudbyra';

COMMENT ON COLUMN

ab contact attribute.parent contact attribute id IS
'MoeHnTdUKATOP POOUTENILCKOTO aTpubyTa KoHTakTa';

CREATE SEQUENCE hibernate ab contact attribute id seqg
INCREMENT 1
MINVALUE 1
MAXVALUE 9223372036854775807
START 1
CACHE 1;

CREATE SEQUENCE hibernate ab contact id seq
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;

CREATE SEQUENCE hibernate ab user attribute id seqg
INCREMENT 1
MINVALUE 1
MAXVALUE 9223372036854775807
START 1
CACHE 1;

CREATE SEQUENCE hibernate ab user id seqg
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;

CREATE SEQUENCE hibernate ab company group id seq
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;

CREATE SEQUENCE hibernate ab user favorite id seqg
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;
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CREATE SEQUENCE hibernate ab user attribute type id seq
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;

-—CREATE SEQUENCE hibernate ab group id seq
-- INCREMENT 1

-- MINVALUE 1

-- MAXVALUE 9223372036854775807

-- START 1

-- CACHE 1;

CREATE SEQUENCE hibernate ab company attribute id seqg
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;

CREATE SEQUENCE hibernate ab company attribute type id seqg
INCREMENT 1

MINVALUE 1

MAXVALUE 9223372036854775807

START 1

CACHE 1;
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ITpuioxenue C. Onucanne REST APl nist pa6oTtsl ¢
M0JIb30BATEJISIMHU

Co3nanue nmojibL30BaTeJIs.

MeTonm: POST
URI: /addressbook/user/create
Tejyio 3zarnpoca:

{

"name": " string”,

"login": " string",

"oassword'": " string",

"companyId": int ,

"accountType": "string",

"diskSpaceLimit": int,

"oriority": 1int,

"blocked": "boolean",

"attributes'": [

{"#attributeType#": "string"}
1,

"grants'": {

"canCreateConference": "boolean"
}y
"avatarUri": "string"
}
OrBeT:
200 OK

{
"id": "Stfing",
"name": " string",
"login": " string"
"companyId": " string" ,
"companyName": " string" ,
"accountType": "string",
"blocked": boolean,
"oriority": int,
"diskSpaceLimit": int,
"avatarUri": "string",
"avatarOriginUri": "string",
"avatarSmallUri'": "string",
"registeredAt":"int",

"groups'": [ int ],
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"attributes'": [

{"#attributeType#": "string"}
1,
"grants'": {
"canCreateConference": boolean
}
}
400 Bad Request
{ "errorMessage': "string" }
401 Not authorized
{ "errorMessage'": "string" }
403 Forbidden
{ "errorMessage'": "string'" }
500 Server error
{ "errorMessage': "string" }

OO0HOBJICHHE TTOJIB30BATEJIA

MeTonm: POST

URI: /addressbook/user/{userId}

Tejyio 3zanpoca:
{
"name": " string",
"companyId": int ,
"accountType": "string",
"diskSpaceLimit": int,
"oriority": int,
"blocked": "boolean",
"attributes": [

{"#attributeType#": "string"}
1
"grants'": {
"canCreateConference": "boolean"
}s
"avatarUri'": "string"
}
OrBeT:
200 OK
{
"id": "string",
"name": " string",
"login": " string"
Jlucm
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"companyId": " string" ,
"companyName'": " string" ,
"accountType": "string",
"blocked": boolean,
"oriority'": 1int,
"diskSpaceLimit": int,
"avatarUri": "string",
"avatarOriginUri": "string",
"avatarSmallUri": "string",
"registeredAt":"int",
"groups": [ int ],
"attributes": [

{"#attributeType#": "string"}
1/
"grants'": {
"canCreateConference": boolean
}
}
400 Bad Request
{ "errorMessage': "string" }
401 Not authorized
{ "errorMessage'": "string" }
403 Forbidden
{ "errorMessage'": "string" }
500 Server error
{ "errorMessage'": "string" }

CMeHa nmapoJifl noJib30Baresist

MeTon: POST
URI: /addressbook/user/{userId}/changepass
Tejio 3amnpoca:

{
"oassword'": " string",
"newPassword'": " string"
}
OrBeT:
200 OK
400 Bad Request
{ "errorMessage'": "string" }
401 Not authorized
{ "errorMessage'": "string" }

403 Forbidden

[1ry 1.090301.21.001 713

N3m.

Jlucm Ne dokym. Moodnuck | Jama

Jlucm

83




{ "errorMessage'": "string" }
500 Server error
{ "errorMessage'": "string" }

Yiajnenue nojJanb30BaTe s

MeTon: DELETE
URI: /addressbook/user/{userId}
Tejyio 3zarnpoca: -

OrBeT:

200 OK
400 Bad Request

{ "errorMessage'": "string" }
401 Not authorized

{ "errorMessage'": "string'" }
403 Forbidden

{ "errorMessage'": "string" }
500 Server error

{ "errorMessage'": "string" }

IMosy4yenue noJsb3oBaress mo ID

MeTtonm: GET

URI: /addressbook/user/{userId}

Tejio 3amnpoca:

OTBeT:

200 OK

{
”id": "Stril’)g",
"name": " string"”,
"login": " string"
"companyId": " string" ,
"companyName": " string" ,
"accountType": "string",
"blocked": boolean,
"oriority'": int,
"diskSpaceLimit": int,
"avatarUri'": "string",

"avatarOriginUri": "string",

"avatarSmallUri": "string",
"registeredAt":"int",
"groups": [ int ],
"attributes'": [

{"#attributeType#": "string"}
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I,

"grants'": {

"canCreateConference":
}
}
400 Bad Request
{ "errorMessage'": "string" }
401 Not authorized
{ "errorMessage'": "string" }
403 Forbidden
{ "errorMessage'": "string" }
500 Server error
{ "errorMessage'": "string" }
ITosyyeHue aBTOPU30BAHHOIO MOJIb30BATEJIS
Meton: DELETE
URI: /addressbook/user/me
Tejio 3amnpoca: -
OTBeT:
200 OK
{
migdn. "string",
"name": " string",
"login": " string"
"companyId": " string" ,
"companyName": " string" ,
"accountType": "string",
"blocked": boolean,
"oriority'": 1int,
"diskSpaceLimit": int,
"avatarUri": "string",
"avatarOriginUri": "string",
"avatarSmallUri": "string",
"registeredAt":"int",
"groups": [ int ],
"attributes'": [
{"#attributeType#": "string"}
I,
"grants'": {
"canCreateConference":
}
}

boolean

boolean
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400

401

403

500

Bad Request

{ "errorMessage'": "string" }
Not authorized

{ "errorMessage'": "string" }
Forbidden

{ "errorMessage'": "string" }
Server error

{ "errorMessage'": "string" }
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ITpuio:xenue D. [Ipe3enTanus

MukpocepBuc «AgpecHaa KHUra» gna
UHTEepHeT-mecceHaXepa

ABTOp paboTbl: cTyaeHTKa rpynnbl 14BB1 Myykosa Y.H.
Hay4HbIli pykoBoguTens: 4.T.H., npodeccop MaweHko [.B.

Llenb u 06veKT pabortbl

Lenb paboTbi: pa3paboTtaTb MUKpOCEpBUC «ALpecHan KHUray.

O6beKToM pa3paboTKu ABNAETCA NPUNOKEHME,
obecneyunBatoLlee BbINONHEHME Cneayowmx GyHKUNIA:

* co3pgaHue;

* yAaneHue;

* pepaKkTUpOBaHME NOAb30BaTeNeNn, OpraHu3aLum, rpynn.
XpaHeHne WHbOpMaLMM O NONb30BATENAX, OPraHU3auuax W
rpynnax [oMKHO ocyulectsnatbcs B B. Takke Heobxogmmo
peanusoBatb APl ana B3aMmoZeUcTBMS C  OCTa/libHbIMMU
MUKpOCepBUCaMM.
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CpaBHEeHME MOHO/IMTHOU U MUKPOCEPBUCHOMU
APXUTEKTYp

MoOHONUTHAA apXUTEKTypa MuKpocepBUCHaA apXUTeKTypa

3
CTpyKTypa mecceHaKepa
=10
=
KamenToi: Euamp: cMapThoH, AecKTON
( Cepsep } r"""f;: ““““ } f’vmﬁ:j [""N‘:(F ] “nnm(eﬁanc}
\M owep ( seccermer po Y iy ayTenTHdumalym
=
BA, 218
4
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CTeK TexHo10rum

¢
sp% = ®»

Java APIREST
Insomnia PostgreSQl_

4
CtpyKtypa Bl «AgpecHOM KHUIn»
6
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Anarpamma Knacca-penosutopus
«AApPEeCcHON KHUIN»

NocnepoBaTenbHOCTb B3aMMOAENCTBUA KNACCOB NpU
o6paboTtke 3anpoca «MonyyeHune nonb3osartena no ID»
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Pe3ynbTat BbiNONHEHUA GQYHKUMOHAIbHOTO TECTUPOBAHUA
pa3paboTaHHOro MMKpocepBUca

=

Pe3ynbratbl paboTbl

* pa3paboTaHa cTpyKTypa 6a3bl gaHHbIX ans CYB/
PostgreSQL

* CNPOEKTUPOBAHA apXUTEKTypa MUKpOCepBUCa
«AapecHasa KHUra»

* pa3paboTaH npuknagHom nHtepdenc ana
B3aMMOZAENCTBUA C MMKPOCEPBUCAMM, BXOAALLMMU B
COCTaB MHTEepHeT-MmecceHaXKepa, COrnacHo
ApXUTEKTYpHOMY cTunto REST API

* ocywecTsneHO QyHKUMOHANbHOE TeCTUPOBaHMe
MUKpoOcepBuca «AapecHas KHUra»
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Bnaropapto 3a BHMMaHue!
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