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Beenenue

B Hacrosee BpeMs JIr0I1 CTaparoTcs aBTOMATHU3UPOBATh BCE MIPOLIECCHI CBOEH
YKU3HM, MPOU3BOACTBEHHasi cdepa cTaia OAHOW W3 MEPBBIX, IJle BO3HUKIA TaKas
HEOOX0aUMOCTh. Tak M MHIYCTpUS MO XpaHEHHUIO, 00pabOTKE M TPAaHCHOPTHPOBKE
HE(TENPOAYKTOB HE CTala MCKIIOUYEHHEM — C POCTOM J0OBIYM PECYpCOB IEpen
JIOJbMU TOSIBUJIUCh HOBBIE BBI3OBBI: KaK 3(Q(EKTHBHEE paclpenessiTh T0O0bIThIE
MaTepuaibl, OTCIEKUBATh UCIOJHEHUE MPOU3BOACTBEHHBIX 3a/1ad, ONTUMHU3UPOBATH
JOKYMEHTUPOBAHKE MPOIECCOB KYTUIU-TIPOIa’KU HE(DTENPOTYKTOB.

Pa3paboTka mpuiioKeHUs Al CUCTEMbl YIpaBICHUS HEPTEXPAHUIUIIEM —
aKTyajlbHasi TeMa Ha CETOJHSALIHUM JIeHb, TaKOE NMPUIIOKEHHE IOMOKET HOBBICUTH
3G (HEeKTUBHOCT,  pabOThl  NPEANPUATHS U YCKOPUTH paboyue  MpOLECCHI.
CooTBeTCTBYIOLIEE MPUIOKEHUE IIOMOXKET PEIUTh Ps  MPOU3BOJACTBEHHBIX
npobsieM, HauuHass OT (OpPMHpPOBAHUS IIAOJOHOB JOKYMEHTOB W 3aKaHUYMBas
IPOBEICHUEM aHainu3a padoThl npennpustusi. He MmeHee BaKHbIM CTaHET TOT (aKT,
YTO CO3JAHHE TAKOr0 MPWJIOKEHUS HE TOJBKO YINPOCTUT B3aUMOJECUCTBHE MEXKIY
aJIMUHUCTPALIMEH U COTPYIHUKAMU MPEANPUSITHS, COKPATUT €ro pacxoibl Ha OIIaTy
TpYJla, HO U MO3BOJUT YJAYUIIUTh YIPABICHUE CUCTEMAMHU MPEIIPUITHS.

Llenbto gaHHOM paOOTHI ABISETCS pa3pabOTKa KIMEHTCKOTO MPUIIOKEHUS Jis
CUCTEMbl MEHE/KMEHTa XpaHWIUIIA HEPTENPOAYKTOB. DTO MPUIOKEHUE IOIHKHO
MO3BOJIATh MEHEKEpaM MPEINpHUITHS MPOCMaTpUBaTh W J00ABIATH JOKYMEHTHI
pPa3IMYHBIX THUIIOB, PENAKTHPOBATH HX COJEPKUMOE, T€HEpPUpPOBAaTH HA OCHOBE
BBE/ICHHBIX JAaHHBIX [OJHOLIEHHBIE JOrOBOPHI, MPOBOJIUTH AHAIU3 CHACJIOK, a
JUCTeTYyepaM — MaHUIYJIMpPOBaThb MHOXECTBOM  pE3epByapoB U HACOCOB
OJTHOBPEMEHHO, OTCJIEKUBATh MOJIOMKHA Ha CTAHLIUU, aHAJTU3UPOBAThH MEPEIAHHBIA U
MOJIYYCHHBIA 00beM HePTETIPOTYKTOB.

Hcxons u3 1ienu JaHHOM paboThl, ObLIN MOCTABJICHBI CIEAYIONINE 3a0auu:

- pOoaHaJIM3UPOBaTh MNPEIMETHYIO 00JacTb M IOCTaBUTh 3aJady Ha

pa3pabOTKy KIIMEHTCKOTO MPUIIOKEHUS;



- CIIPOCKTHPOBATH KIIMEHTCKOE MPUII0KEHNUE;

- IIPOKOHTPOJUPOBATH KAYECTBO IMIPOTPAMMHOTO 00€CTICUCHUS.

B xoz¢ BBIMOTHEHUS BBITYCKHON KBATHM(UKAIMOHHON pabOThI OBLT MpOBEICH
CpPaBHUTCIBHBIA aHAN3 TPWIOKCHUI-aHAIOTOB, PpEaJu30BaHbl ITOCTaBJICHHBIC
Ou3Hec-TpeOOBaHUs, MPOBEJCHA OICHKA BPEMCHHM U 3aTpaT Ha pa3paboTKy
NPWIOKCHUS, CIPOSKTHPOBAHBI H  pa3paboTaHbl (HOPMBI  JUISI  aBTOPH3AIMH
II0JIH30BATENICH, aKKAyYHTOB JIHCIETYEpA U MEHEIKEpPa, a TaKKE COOTBETCTBYIOIIHE
UM KYPHaJIbI JCATEIHHOCTH.

B pesynpTaTe mMmOydeHO TMOJHOIEHHOE KIMEHT-CEPBEPHOE MPIIIOKEHUE
COBPEMCHHBIM JU3aMHOM, IIOHATHOC Ja)K€ HAYWHAIOMIEMY II0JIb30BaTe/li0. B
TanbHEHIIEeM MOXHO OyJeT OcCHalaTh NPWIOKEHHE HOBBIM (DYHKIIMOHAIIOM,
COTJIaCHO TPEOOBAaHUSAM HHIYCTPHM M TIpeJJiaraTb IMPOWU3BOAUTEIAM Ha PBHIHKE
He(TeT00BIBAIOIINX MK 00pabaThIBAIOIIUX ITPOU3BOJICTR.

Tak ke CTOMT OTMETHTh, UYTO NPWIOKCHHE OBLJIO TPEACTAaBICHO Ha
MEXTYHAPOJTHOM KOHKYpPCE HAYYHO-TEXHUYECKUX TPOEKTOB B obmactu IT s
CTYJIEHTOB M ydammxcs TexHoDbIOKH W 3aHSAJIO0 TMPHU30BBIE MECTa B HOMHHAIIHASX

«JIydmas Texnudeckas pazpadoTka» u «Jlydiliee MPOTOTUITHOE PELICHUEY.



1. AHau3 npeAMeTHOM 00J1aCTH M MOCTAHOBKA 321241 HA Pa3padoTKy

KJIMEHTCKOI'0 NPUJIOKEHUSI
1.1. Avanu3 npeaMeTHON 00J1aCTH MPUIOKEHHS
1.1.1 AHa/IM3 CTPYKTYPHO OPraHU3aluM NMpeaAMeTHON o0JacTu

XpaHWIHUILIE HepTenpoIyKTOB (HedTexpanuuIle, HedTebasa,
HedTeTepMUHANT) — TPEANPHUSITHE, COCTOSANIME W3 KOMIUIEKCA COOPYXKEHUH U
YCTaHOBOK, MpEJIHA3HAYCHHBIX JIJIS MPUEMa, XpaHEHUsI U OTIyCKa He(TEeNnpoayKTOB
notpedutessm [1]. HedrenpoaykTel — 3TO MPOIYKTHI, TOJydaeMble B pe3yjIbTaTe
nepepadoTku HedTu. K HUM OTHOCSTCS OEH3UH, AU3EIbHOE TOIUIMBO, KEPOCHUH, Ma3yT
U TIpoYne.

[To cymecTBylOmUM HOPUIAYECKIM HOPMaM BCE XpaHWIHINA HEPTH U
He(TENPOAYKTOB MOAPA3ACISIOTCS Ha JIBE TPYIIIbI:

- CaMOCTOSITeTIbHBIC TIPEANPUSATHS, TpeTHa3HAYEHHbIE ISl CHAOXKEHUS
norpeduteneil HeQpTenpoayKTaMu;

- CTPYKTYpHBIE TOAPA3JAECICHUSA, BXOISIIME B COCTAB MPOMBIIIIECHHBIX,
TPAHCIIOPTHBIX, SHEPTETUUECKUX U IPYTUX MPEINPUIATHHN (pEUHbIE U MOPCKHE TOPTHI,
a’3pONOPTHI, TEIJIOHEPTOLIEHTPAIH U T. I1.).

[To Ha3HaueHHIo HePTEXpaHWIHUINA TOAPA3NEIAIOTCS Ha TEepPEeBaJOYHBIE,
PU3aBOJICKHE, 3aBO3HBIE U paclpeieTuTeNbHbIE.

[TepeBanounbie HEPTEXpaHWUIUIIA OCYMISCTBISIOT TEpPErpy3Ky HepTw wumu
He(TENPOIYKTOB C OJTHOTO BHJIa TPAHCTIOPTA HA IPYTOM.

PacnpenenurensHble  HepTEXpaHUIUINA, HEMOCPEACTBEHHO CHa0Xaroume
He(TEPOAYKTaMH MEJKHX MOTpeOUTENeH, pacCUMTaHbhl HA OTPAHUYCHHBIA DPAOH
oOCITy’)KMBaHUS M  MpEIHAa3HAYEHbl I  HENPOJOJDKUTEIBHOTO  XpaHEHUs
HE(TETIPOTYKTOB U CHAOXKCHUS UMU TIOTPEOUTENCH 00CITyKIBAaEMOTO paiioHa.

[TepeBanouHo-pacnpeaenuTenbHble HePTEeXpaHWIHINA COBMEIIAIOT (PYHKIIUU

NIEPEeBAJIOYHBIX U pacIpeIeIUTeIbHbIX HedTeOas [2].
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OOmass ~ OpraHM3alMOHHO-TIPOM3BOACTBEHHAs  CTPYKTypa  HedTebasbl

MIPUBEJCHA HA PUCYHKE 1.

JpexTop (HOYAIBHIIK)

[ [
. Tmapimift mckexep
383y OO 3IROEL ?
o P Sav mo AXI
o] -
Orzen cBarma OIlb r
—I | 1 oOT -1 AXO
OO0T3 Byxranrepus
Cb
— | 5 |
r 1GAPRCTEHTA Yopassciaic — Tapax TToaaprag
NCNAHO-3HCPS CTHICCKAro oXpaHa
HH)opraniuf 0BT obcmyramBanmA
oTAeHT JIaboparopust
I PMII |
Llex BOAOCHAOKCHET 1ex crumsa i Hunma
NAHATHIAMOL K B Y9acToK
OUHCTHBIX COOPYACHINL KMiTe A | | Tlrnomaaxa as
TMapocinosoif mex  H TpaHcoopTa
Llex xpasieHus =
Tapua mMACWAARA [~ nednI i | mw:féﬁ? "gﬁ
1eQTCIPOIYNTOR i P

TLzomaTxka POTHOrO TPAHCOOPTA

Pucynoxk 1 — Cxema opranu3aiiOHHO-TIPOM3BOICTBEHHON CTPYKTYPhI HEPTEOA3bI

KopnoparuBnast cetp XpaHwWiuil HE(PTEOPOAYKTOB COCTOUT M3 HECKOJIBKHX
pacnpenenanTeabHbIX " NEPEBAIOYHO-PACTIPEIETUTEIbHBIX XPpaHUITUII,
OpUHAAJIEeKAMX OJHOM Kommanuu. Kaxjgoe w3 XpaHwaun] He(TH OTHOCHUTCA K
oTpeeieHHOMY KJlaccy MO Irpy30000pOTy M MOKapOOMaCHOCTH.

Hcxons m3 KOHKpPETHBIX 3ajad M coopykeHud Hedtedasbl, GopMHUPYIOT ee
LHEXU M CIYyXObl: 1IeX XpaHeHHs He(pTH U HEePTENnpOAYKTOB, LIEX CIMBA U HAJIMBA,
PEMOHTHO-MEXaHUYECKUMN 11€X, MAPOCUIOBOH 11€X, TA00OpaTOPUS U T. .

Lex xpanenuss HeQpTH U HEPTENPOIYKTOB MpPEIHA3HAUEH JJI OOCTY>KUBAHUS
pEe3epBYapHOro IMapka. IDTOT 1eX OOeCNeurBaeT KOJIMYECTBEHHBIM KOHTPOJb 3a
IpUEMOM U Bbliaueil HepTenpoayKToB. Llex cnuBa u HanMBa OCYIIECTBISET IPUEM U

CIMB HE(TENpOIyKTOB C PA3IUYHBIX BHJIOB TpaHCIOPTa (PKEJIE3HOAOPOXKHOTO,
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BOJIHOTO, TPYOOIIPOBOAHOIO U Jp.), a TAKXKE Mepelady U HaIUB HEPTENPOAYKTOB AJIst
OTIPABKH UX IOTYYATEIISAM.

PeMOHTHO-MEXaHMYECKHI 1€X BBINOJIHACT IUIAHOBO-IIPEAYIIPEAUTEIbHBIN
OCMOTP M PEMOHT 000PYJOBaHUS, COOPYKEHUI U APYTUX BUJIOB IIPOU3BOJICTBEHHBIX
00BEKTOB He(pTeOas3bl.

Otaen MeHeIKMEHTa BEIET COMVIAIICHHs € KOHTPAareHTaMHh O IIOCTAaBKax
HEe(PTENPOAYKTOB, O CHadye PEe3epBYyapoB B apeHIy M CO3JAeT 3aKa3bl Ha OTIIYCK

He(TENPOTYKTOB.

1.1.2 AHaiu3 CcBOMCTB OOBEKTOB YIPABJICHUA H HHPOPMALHOHHBIX

00bEeKTOB NpPeAMEeTHOI 00J1aCcTH

JI1st mpoekTupyeMoit HHOOPMAIIMOHHOM CUCTEMBI CYIIECTBYIOT TaKue 0ObEKThI
yIOpaBJICHHsI, KaK pe3epByapbl M HAacoChl. B kaduecTBe MHPOPMAINMOHHBIX OOBEKTOB
BBICTYIIAIOT JIOKYMEHTBHI.

CylecTByeT HECKOJIBKO Pa3IMYHBIX KiacCUPUKAIIUN pe3epByapoB, Kaxaas U3
KOTOPBIX HWMEET CBOM OCOOeHHOCTH. Hampumep, B 3aBUCHMOCTH OT CBOETO
pacrooXeHus, EMKOCTH MOTYT OBITh:

— Ha3€MHBIMH, KOT/Ia BECh PE€3E€pPBYap HAXOAUTCS HA MOBEPXHOCTU 3€MIIU;

- MOJIYIIOJI3EMHBIMM, KOTZA OCHOBHAs 4YaCThb LMCTEPHBI HAXOJUTCS B
3eMJIe, @ HAPYXKY BBIXOJUT TOJIBKO IOPJIOBUHA;

— MOJIHOCTBIO TIOJ3EMHBIMH, TPEJIHA3HAUYCHHBIMH i1 0o0Jiee  JI0JITOro
XpaHEeHUs U SKOHOMHUU CBOOOJHOTO MECTa;

- MOJABOAHBIMU, TPEOYIOIIMMU MOBBIIIIEHHOI'O BHUMAHHUSI.

BaxxapiMm  kpuTepueM  kiaccupUKAIMU  PE3EPBYApOB  SBISICTCS  THI
Marepuana, U3 KOTOPOrO BBINOJHEHBI PE3EpByapbl. B 3aBUCUMOCTH OT HEro, HX
MOYKHO pa3JeiuTh Ha KapKacHbIe U MsTKUe. Emé oHUM pa3inmymeM MOXXHO CUMTATh

camy (Gopmy pe3epByapa, KOTopasi ObIBaeT CIEAYIOIINX BUJIOB:
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- UUIMHAPUYECKAs, o0ecrnieunBaromas BO3MOYXHOCTb CO3JaHus
pe3epByapa 110001 BMECTUTEIBHOCTH " HE
TpeOyromas 0COObIX YCUINI TPU 00CITyKUBAHUM;

- chepuueckas OTIMYAETCS Kpyrjao (GopmMoil u TpedyeT clelnuaIbHyro
KOHCTPYKIIUIO JIJIsl yCTAaHOBKH;

- KarjieBuaHas (QopMa XapakTepHa JUIsl pPe3epBYyapoB U3 MSATKHUX
MaTepHaJIOB, ISl MX CO3[JaHUS HE HCIOJb3YeTCsl KapKac, MO3TOMY €ro MOXHO
000py10BaTh MPAKTHYCCKHU B JTI000M MecTe [3].

Tak ke CylIecTByeT TpU KJlacca pe3epByapoB, YUUTHIBAIOIINX 00BEM €MKOCTH
U €€ PacIoJIOKEHUE!

- NEepBBIN KJIacc BKIIOYAET B ce0s Hanbosiee onacHble pe3epByaphl, 00bEM
koTopbix mnpesbimaer 10000 xkyOMueckuX METpPOB, a TaKkKe E€MKOCTH, 4ed OO0BEM
npesbimaet 5000 kyOnuecknx METPOB M €CIIM OHH PACIIOJIORKEHBI B UePTE TOPOIa;

- BTOpOIl KJ1acc BKJIIOYAeT B ce0si pe3epByaphbl MOBBIIMIEHHON OMacHOCTH
00BEMOM 0T 5 10 10 ThICSIY KyOUYECKUX METPOB;

- K TpeTheMy Kiaccy OTHocsATca €Mkocth o0béMom ot 100 mo 5000
KyOH4YecKux MeTposB [2].

Hedrsnbie Hacockl mpeacTaBisitoT coOOW arperaThl, MpeAHa3HAYCHHBIE IS
paboTel ¢ HepTenpoaykTaMu. IMEHHO OHM BBINOJHAIOT (YHKIMIO MEPEKAYKH, TIPH
3TOM oOecrnednBasl BBICOKME TOKa3aTesld HaAeKHOCTH. HedTsHble Hacochl MOTyT
UMETh pa3Hble MNokazareaud 3()PEeKTHUBHOCTH B 3aBUCMMOCTH OT MOJENH, OJHAKO
HEMAaJIO BJIMAET HA ATOT IMOKa3aTeslb U MpUBOA. Ero TUI 3HaYMTENBHO BO3/EHCTBYET
Ha 3KCIUTyaTallMOHHbIE XapaKTEPUCTUKH pa3pabaThIBAEMbIX CKBaXKHH.

Hedrsabie Hacochl nensTcs Ha 1Ba BUAA: BUHTOBBIE U LIEGHTPOOEKHBIE.

IlepBbIil THII dYame BCEro HCIONB3YETCS B CIy4dae, €CIu  YCJIOBHS
SKCIUTyaTalu OyayT CypoBbIMH. JlaHasi ycTaHOBKA MPUMEHSIETCS IJisi NEpPEeKayKu
IyJIbIIbI, LUIaMa, paccoia U cblpol HedTu. LleHTpoOeKHbIE HACOCHBIE YCTaHOBKU
UCIIOJIB3YIOTCS I TIepeKauyku He(TH U BEIIECTB, 4bsi Temmeparypa He Bbiie 200

IpaycoB.
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HedTsaupie HaAcOChl TPOCKTUPYIOTCS M CO3JAIOTCS HMCXOJS U3  yCIOBHM
JKCIUTyaTallii. JTO O3HA4YaeT, YTO CYIIECTBYIOT MOJICIH, ONTHUMH3UPOBAHHBIC IO
TOT WJIA WHOW KIWMaT Wik ycioBus. K mpumepy, ecTb HAacOCHBIE YCTaHOBKH,
CIocoOHbIE (PYHKIIMOHUPOBATH MPH IKCTPEMATILHO HU3KHUX TEMIIEpaTypax WM JaxKe
0T TOJIIIICH BOJIBI HA MOPCKUX He()TeA00BIBAIOIINX 00beKTax [4].

JIOKyMEHTBI MOKHO pa3IeTuTh MO X BHIAaM: IOTOBOP Ha MOTPEOICHUE U COBIT

He(TenpOIyKTOB, IOTOBOP Ha apeHly pe3epBYapoB.

Crpyxrypa AUC npencraBiieHa Ha PUCYHKE 2.

Pucynok 2 — Ctpykrypa AUC

Hcnonp3oBanne obmauHbix TexHoaorui odecneunBaercs gRPC.
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1.1.3 AHa/1u3 Mpo1eCcCOB yNPaBJeHUs U BeAeHUS JAHHBIX B IIPeIMETHOM

o0J1acTi

Xpanwnuine HEPTH COCTOUT U3 HECKOJBKUX HA3eMHBIX M TMOJI3EMHBIX
HWJIUHIPUYECKUX PE3EPBYapOB U TMpEeAHA3HAUYCHO JJIi HAKOIUICHMs, XpPaHEHUS U
OTrpy3Ku HePTenpoayKToB. Kakaplii U3 pe3epByapoB MmpeaHa3HaueH sl paboThI ¢
OTIPEJICIICHHBIM BUJOM HE(TENpPOAYKTOB, MOXKET HaXOAUThCS B paboyeM WU
HEepaboueM COCTOSHUM, O0OpYJOBaH JBYMsI IIEHTPOOEKHBIMU HACOCAMH, OJUH W3
KOTOPBIX OCYIIECTBIISIFOT 3aKadyKy He(THU B pe3epByap, a BTOPOM OTKAUKy HEPTH U3
pesepByapa. O6a Hacoca KaxkJI0ro M3 pe3epByapoB MOTYT paboOTaTh OJHOBPEMEHHO,
OTKauka He(pTH U3 pe3epByapa BO3MOXKHA TOJBKO TOrJa, KOIJa YpPOBEHb
He(TENPOAYKTOB B pe3epByape HE MEHEEe OIpPEACNIEHHOTO HIKHETO JOMYCTUMOIO
YPOBHSI, TaK ke 3akauka He)TH B pe3epByap BO3MOKHA TOJBKO TOTJa, KOTJa YPOBEHb
HEe(TENPOAYKTOB B pe3epByape HE TMPEBBINIACT OMNPEACICHHOTO BEPXHETro
JIOITyCTUMOTO YPOBHSI.

Hacochl kaxaoro pesepByapa yrnpaBJistOTCs AUCIETYEPOM B PYUHOM PEKHUME.
[Tpu 3TOM aBTOMaTUUYECKH KOHTPOJIHPYETCS YPOBEHb HEPTEIPOYKTOB B pe3epByape,
U, B Clly4ae HEOOXOAMMOCTH, 00O K3 HACOCOB MOXKET OBITb AaBTOMATHYECKU
oTkitoueH. KpoMe Toro, gucneryep MOKET YyCTaHABJIMBATH MApaMeTpPbl CHUCTEMBI:
HUKHUN JTIOMyCTUMBIA YPOBEHb HEPTEHPOIYKTOB, BEPXHUN TOMYCTHUMBIA YpOBEHb
HEe(PTEnPOYKTOB JJIsl KAXKJIOTO pe3epByapa, U CKOPOCTh NMEPEKAUKU HEPTEMPOTYKTOB
KOXJIbIM M3 HAcocoB. Tak ’ke€ MPUCYTCTBYET YIPABICHHE M KOHTPOJb JOCTyma
M0JIb30BaTENIeH K pe3epByapam.

Kpome Toro, B cucrteMe mpeaycMOTpeHa TeHepalus OPUINYECKUX
JIOKyMEHTOB Ha apeH/y pe3epByapoB, MOTpeOIeHne M COBIT HepTenmpomayKIIHUH,
MOCPEJCTBOM 3aHECEHUS MEHEKEPOM HEOOXOAUMBIX JIAHHBIX B CUCTEMY.

OO6OOMEHHBI anTOPUTM  (PYHKIIMOHUPOBAHMS KJIMEHTCKOTO TPUIIOKCHHUS

MOKa3aH Ha JuarpaMMe JIeaTeJIbHOCTH (PUCYHOK 3).
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1.2. CpaBHUTEJILHBII AaHATU3 AHAJTOTHYHBIX Pa3padoToK
1.2.1 leau 1 3a1a4M CPABHUTEJIBHOI0 AHAJIN3A

CpaBHHUTENBHBIA aHAIU3 MPWIOKECHUN-AHAJIOTOB TMPOBOJMUTCA B  LENSAX
BBISIBJICHUSI MPEUMYIIECTB M HEJAOCTATKOB KaXKJIOTO M3 CYIIECTBYIOUIMX Ha PBIHKE
pelieHuid, ompeaeseHuss 0a30BOro (PyHKIMOHANA, KOTOPBIM HEOOXOAWM s
peanu3anuu NpuIoKeHUsI.

3ajaun CpaBHUTEIHLHOI'O aHAJIN3a BKIIIOYAIOT B CEOSI:

— OTIpeIeJICHHE KPUTEPHUEB OIICHKH;

— BBHIOOp TMPHUJIOKEHUN K CPABHEHHMIO M3 MOTCHIUAIbHBIX AHAJIOTOB MJIs
aHaln3a;

— UCCJIEIOBAHUE KaXJOr0 W3 TPWIOKEHWHM Ha OCHOBE BBIOpaHHBIX
KPUTEPUEB;

- 00pabOoTKy MOJYUYEHHBIX PE3yJIbTaTOB.

OmnpenenrM OCHOBHBIE KPUTEPUU aHAIM3a MPUIIOKEHUM-aHAJIOTOB, TI0
KOTOPBIM OyJIET TPOBOJAUTHCS CPABHEHUE:!

— MOJTHOTA W KAYECTBO MCIIOTHEHUSI OCHOBHBIX (DYHKIIHUIA;

- yno0cTBo uHepdeiica;

— CKOPOCTB PabOTHI IPUIIOKEHHS U €T0 HAJIC)KHOCTD;

- MacHITabupyeMOCTb;

— 0e301acCHOCTb;

- CTOMMOCTb.
1.2.2 Bp10op Npuio:keHNii-aHAJIOTOB VISl AHAJIN3a

Jlist cpaBHUTENBHOTO aHajau3a ObUIO BBIOpaHO S5 mpWIOKeHUH: «Anbda—
Hedrebaza 2.0», mporpaMMHO-anmapaTHeIi KoMIulieke ais Hedredas, «IO3A-
nporpamma ympasiieHus Hedrebazoity, ACY «Tomaz-medrebaza». Kparkue

CBCACHUA O IPUIIOKCHHUAX IPCACTABJICHBI B Ta6JII/IH€ 1.
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Tabnuua 1 — CBegeHus: 0 MPUIIOKEHUAX-aHATIOTaX

[Tpunoxenue ITpousBouTenph Onwucanue
[Ipenna3naueHa a1 aBTOMaTU3UPOBAHHOTO
[Tporpamma K- yIpaBJIeHUS TEXHOJIOTMYECKHMMHU POIIECCaMU IPHUEMKH,
«Anbpa—Hedredasza SIEKTPOLMKC | H&THBa, XPaHEHHS 1 KOMMEPUECKOTO y1eTa
2.0» HEPTENPOAYKTOB ITOCPEACTBOM MIEPCOHATIBHOTO
KOMIIBIOTEPA.
[TporpammHo- [Ipenna3HaueH s aBTOMaTU3ALMH TEXHOJIOTHUECKUX
anmapaTHbII Cubnedexapt IPOLIECCOB NpUEMa-OTIIycKa TOIUIMBA Ha HedTebas3ax,
KOMILJIEKC JIJIst YIPOLIEHNUS TEXHOJOTHH yueTa JBH)KEHUS TOIINBA U
HedTeba3 BEJICHUsI €IMHON HH(OpMaLIMOHHON 6a3bl JaHHbBIX.
Cucrema
yIpaBJICHUS [Iporpamma mo3BoJSET MPOBOIUTH CITHB
«1O3A- A3CJlo3aCeperic HeTENpoayKTa C Pa3INYHOI0 TPAHCIIOPTa C
[Tporpamma o(opMIIEHHEM aKTOB MpHUeMa U 3aHECEHUEM B 0a3y
yIpaBJIeHUs JTAHHBIX.
HedTeba30i»
Mporpavva [Ipunoxxenue, KOTOpOe MO3BOJIAET IPOU3BOJUTENIM
- Avrora PErucTpupoBaTh JOOBIYY U TPAHCIIOPTUPOBKY
pesepByapami KHUJIKOCTH, MCTIOJIb3YSl TOUHbIE H3MEPEHUS YPOBHS U
pacxoja.
KommiekcHas cuctema ynpaBiieHUs
aBTOMAaTU3MPOBAHHBIMU CUCTEMaMH HaJIUBa U
pUEMHBIMH yCTpoiicTBaMH He(Teba3bl oOecreunBaeT
ACY «Tomnaz- TOTA3-71eKTpo y4eT JIBHKEHHSI TOPIOYEe-CMa304YHbIX MAaTEPHAIIOB,
HedTebazay NOJy4YEeHHE OTYETHOCTH, aBTOMaTU3UPYyeET padoTy
oreparopa, objerdaer aAMUHIUCTPUPOBAHNE
HeTeOa30ii, paboTaeT C OCHOBHBIM U IIIUPOKUM
CHEKTPOM JONOJHHUTEIBHOTO 000pYy10BaHMS

Kaxnoe w3 mnporpaMMHBIX

MNPOAYKTOB MPCAHAZHAYCHO I YIIPABJICHUA

He(bTeCTaHIII/ISIMI/I N dKTHUBHO HCIIOJIB3YCTCS HAa PBIHKE.

1.2.3 O0630p npmwi10KeHUH-aHAJIOTOB

[IpoBegem moApoOHBIH 0030p NPHIOKEHUI-aHAIOIOB,

BBIOpDAHHBIX K

CpaBHCHHIO, COIJIACHO BBIJACIICHHBIM KPUTCPUAM OLCHKH.

[Iporpamma

«Anbha—nedTedaza

2.0» o6iagaeT MIUPOKUM CHEKTPOM

(GyHKIIMOHATBHBIX BO3MOXKHOCTEH, BKJIOYasi Oa3oBbie: (HOPMHUPOBAHHME 3asBOK Ha
OTIIYCK W TPUEMKY HePTEnpOoayKIIUU, YIpaBiIeHUE HEePTECTaHIUEH, KOHTPOIIb
pe3epByapHOro mapka, yuyeT BCeX JACHCTBUI, MPOBOAUMBIX B CHCTeME, 0o0paboTka

HEITAaTHBIX CUTyalnd W MHoroe papyroe. OIHAKO JaHHAas IIporpaMma HMEET
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CJIO>KHBIN MHTEp(QEIC, U HEOIBbITHBIN MOJIb30BATENb HE CMOXKET MHTYUTHUBHO MOHATH
YCTPOMCTBO cucTeMbl. B 060t MomeHT BpemeHu onepatopy A3C U ynareHHOMY
opucy poctymHa wuHPOpMaIMs O BCEX XapaKTEPUCTHKAX CTaHIUH, TaK dYTO
nporpamMma sBIsieTCsl BbICOKOCKOpocTHOH. [Iporpamma Anbdpa Hedrebaza umeer
MOJTyJIBHBIM XapaKkTep  JIETKO MacmTadupyercs [5].

[IporpamMMHoO-anmapaTHbI KOMIUIEKC U1 HeTeOa3 mpeaHa3HaueH B MEPBYIO
ouepenb s HamuBa TormBa Ha A3C, mosToMy OH He o0Onanaer 0a30BBIM
(GYHKIIMOHATIOM Ui YOpPaBIEHUS CaMUM HE(PTEXpaHWIHUIIEM, TaK e CHCTeMa
SBIIAETCS TUIOXO MaciTabupyeMoil. 3HauyUTENbHBIMH TMPEUMYIIECTBAMU JAaHHOM
CHCTEMBI SIBIITIOTCS TPOCTOTA M YAOOCTBO MHTep(erica, OBICTPOTa OTKINKA, a TAKKE
00IIeT0CTYITHOCT [6].

Cucrema ympasienus «JJO3A» umeer Haubosee oOmMpHbIE (YHKIIMOHATIBHBIC
BO3MOKHOCTH JIJIsl THOKOTO YIpaBJIeHUs HE(TECTAHIMEH MOCPEICTBOM Pa3IHMUHBIX
npaB JocTyna K cucteme. Tak ’ke oOHa o00JagaeT HWHTYUTUBHO TOHSATHBIM
UHTEpQEicoM, BEICOKOH MPOU3BOAUTEIBHOCTHIO U O€30MAaCHOCTHIO [7].

[IporpamMma ympaBieHHs pe3epByapaMu NpeaHa3HAYeHO s (UKcaluu
KOJINYECTBA MPOU3BOAMMBIX U JOCTaBISIEMBIX HEPTENPOAYKTOB, BEIECHUS KypHalsa
TPAHCIIOPTUPOBKU U CO3JIaHUSI TPaQHUECKUX CXEM C CTATUCTHYECKUMHU JTAaHHBIMH O
pe3epByapax. OHa OTBe4aeT BCeM TPEOOBAaHUSAM K MPOU3BOAUTEILHOCTU U YAOOCTBY
uHTepdeiica, olHaKo 0€30MaCHOCTh MPOTPaMMBI U €€ MaCIITaOUPyEeMOCTh HAXOATCS
Ha HEHAJUIC)KAIIEM YPOBHE, M ceiiyac BeIyTcsl paOOThI 10 UX yydlieHHo [8].

Tonaz-nedredaza ob1anaeT OTIMIHBIMU (QYHKIMOHATBHBIMH BO3MOKHOCTSIMH,
arperupyer B ce0e ympaBlieHHE MOTOKOM HEPTEIPOAYKTOB, KOHTPOJIb COCTOSHUH
pe3epByapoB, BEACHHE CIPABOYHUKOB KOHTPAreHTOB, (pOpMHpOBaHUE JTHOOOTO BUAA
OTYETHOCTH B HEOOXOAUMBIX popMmarax u apyroe. [lonp3oBarenbckuii nuaTepdeic e
TOJIBKO YJIOOHBI, HO U MMEET BO3MOYKHOCTh HAaCTPOMKH OTOOpaXeHHs, 4YTOOBI BO
BpeMsl IUTENbHON paboThl OnepaTopa CHUKAIACh NCUXOJIOTHYECKas U (pu3nyeckas

Harpyska. Tak xe XOopomo pcalin3oBaHa 3alluTa HOAaHHBIX MW PasacJICHUC IIpaB
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A0CTyIlla K  CHCTCMC. 3HAYUTEILHBIM HCOOCTAaTKOM  ABJIICTCA OTCYTCTBHUC

MacITabupPyeMOCTH CUCTEMBI JIJIsl BEPCHH, HAXOIAIICHCs: B CBOOOJHOM jgoctyte [9].
1.2.4 Pe3yabTaThl CPABHUTEJIBHOI0 AHAJIN3A

[To pesynpTaTaM CpaBHUTEIHHOTO aHalM3a mpuioxkeHue «Tomaz-Hedrebdaza»
bupmel  «TOIIA3-amekTpo»  cTajno  JAUAMPYIOUIUM  JJIE  HEKOMMEPYECKOIo
NPUMEHEHUSI, TaK KaK OHO OTBEYaeT OOJIBIIMHCTBY KPUTEPUEB M TMPOCTOE B
UCIIONb30BaHUU. HarnsigHas cBoaka pe3yJdbTaTOB  CPAaBHEHUS  MPHIOKEHUM

npejcTaBieHa B Tabaure 2.

Tabnuna 2 — CpaBHEHUE TPUITOKCHHUI-AHATIOTOB

Kpurepuu cpaBHeHHS
dyrknyonans
Hazssanue y }?He Yno6ctBo |Cropocth | Macmrabu |bezonmacuoct | Croumoc
naTEp(dEiica | pabOTHI €MOCTb b Tb
BO3MOXHOCTH pd p py
Anbha—
Hedrebdasza + - + + + -
2.0
IIporpammHO
-armapaTHbIN i + + i i N
KOMIUIEKC
Juist Hepreba3
JO3A + + + + + -
[Iporpamma
MIPaBJICHUS
ynop } + + . . -
pe3epByapam
51
Tonaz-
omas + + + - + +
He(drebasza

B xome cpaBHEHMS TNPUIIOKEHUI-aHAJIOTOB OBUIM BBISBIEHBI 0a30BbIE
(GYHKIMH, KOTOpPbIE IPUCYTCTBYIOT BO BCEX MPUIOKECHUSIX:

- ne4yaTb TOBAPHO-TPAHCIIOPTHBIX HAKIAIHBIX;

- MIPUEM U OTIIYCK HE(PTENPOAYKTOB;

- (opMHUpPOBaHME OTUETHOCTH MO HATUYHIO HEPTEIPOYKTOB;

- 0TOOpaKeHHE COCTOSHUI pe3epByapoB U (U3NYECKUX XaPAKTEPUCTHK

HE(TENPOIYKTOB B HUX.
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B npunoxenun «Anbdpa—HedTebaza 2.0» MOPUCYTCTBYET P HHTEPECHBIX
GyHKIIMH TakuX, Kak BUIECOHAOIIOJIEHUE B yJaJeHHOM oduce 3a pe3epByapHbIM
NapKoM M OINEepaTopaMy, 3BYKOBOE W BH3YyaJbHOE OIMOBEIICHHWE 00 aBapUHHBIX
CUTYaIUsIX, aBTOMaTHYECKOE (POPMUPOBAHNE CMEHHBIX OTUYETOB.

Tak xe B npuwioxennun «IO3A» peann3oBaHbl TEXHOJOTMYECKUE OIEpaluu
JUTsl KOHTPOJIA KadecTBa OOOPYIOBaHUS, KOMIAYHIUPOBAHUE — HMCIOJIB3YETCS IS
MPOU3BOJICTBA OEH3MHA, TyTeM J00aBIICHUS MPUCAN0K U3 PA3IMYHBIX PE3EPBYapoOB B
OTJEJBbHBIN pe3EpBYyap.

Hcxong u3 moydeHHBIX JAHHBIX ObLT OTOOpaH OCHOBHOM (PYHKIIMOHAN JJIS
MIPOCKTUPYEMOH CHUCTEMBI. B KkadecTBe MOMOJHEHHUS K BO3MOXHOCTSIM CHCTEMBI
OyIyT peann3oBaHbl CISAYIOMIHE PYHKITUU:

— aBTOTEHEepaIlvs JOTOBOPOB Ha COBIT U MOTpebiieHne HeTENPOIYKIINA U
apeH]ly pe3epByapoB;

— TpyNIHPOBKA PE3EPBYapOB B COOTBETCTBUU C IOTOBOPAMU;

- BEJICHUE )KypHAJIa JENCTBUI B CUCTEME;

— bunbTpanus pe3epByapoB M IOTOBOPOB MO 33aIaHHBIM KPUTEPHSIM.
1.3 ITocTanoBKa 3a1a4u HA Pa3padoTKy KJIMEHTCKOI0 NMPUJIOKEHUSI
1.3.1 Lean pa3padoTku ¥ Ha3HAYECHHUE MPUJIOKEHUS

Ha3znauennem paspabaTbiBaeMoii HMH(DOPMAIMOHHOM CHUCTEMBI  SIBISICTCS
yopoieHre paboThl C XpaHWIUIIEM HEPTENPOAYKTOB U JOKYMEHTOOOOPOTOM
NpEeAnpUATAS. ABTOMAaTH3AIMS TPOIECCOB (OPMHUPOBAHUS JTOTOBOPOB IMOMOMKET
o0ecreyuTh OBICTPOE B3aUMOJCHCTBUE MEXKIYy KOHTpareHTaMH W OpraHu3aiueil u
COKpaTUT 3aTpaThl BPEMEHHM Ha STOT MPOIECC, OCBOOOAMB €ro JUIsl BBIMNOTHEHUS
JIPYTUX BAXHBIX 33724, YMEHBIINB KOJIMYECTBO ONIMOOK, BOZHUKAIONIUX TIPU PYUHOM
o0paboTke nanHbiX. KpoMe Toro, mpuioxeHue OyJaeT crnocoOCTBOBATh YCUICHHOMY
KOHTPOJIIO 3a MpoueccaMy yIpasiieHus HedTebda3oH, NpeaoTBpaiias BO3MOXKHbBIE

aBapuilHbIe CHUTyallud, 4YTO HEMAJIOBAXKHO [UIsi obecreueHus O€30MacHOCTH
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IepcoHajla U COXPaHHOCTH 00opyJoBaHMs. Tak Ke TMPUIOKEHHE I03BOIUT
COKpaTUTh BpeMs Ha CO3/IaHHE OTYETHOCTHU O MPOeNaHHOMi padoTe.

B pamkax naHHOU BBITYCKHOM KBaIM(PUKALMOHHON paOOThl pa3padaThiBaeTCs
KIIMEHTCKAas 4acTh Npuiioxkenus. Mcxons n3 HazHaueHusi UHPOPMAIMOHHOM CHUCTEMBI
[ENbI0 SBJSIETCS pa3paboTKa TaKOW apXUTEKTYphI, KOTOpas OO0eCIeyuT TIaAKYIo,
3pdekTuBHYI0O M 0e30macHyl0 paboTy BCEW CHCTEMBbI, a TaKXe IMpPEeIOCTaBUT
MOJIB30BATENISIM UHCTPYMEHTHI I MOAIEPKAHUSI OCHOBHBIX (DYHKITUN MPUIIOKEHHUS,
TakuX Kak o0paboTKa 3ampocoB OT IMOJIb30BATENCH, B3aUMOICHCTBHE C CEPBEPOM H
YVOpaBJICHHE JIOCTYIIOM K pa3IUYHbIM pecypcaM mpuioxeHus. Kimnenrckoe
MPUIIOKECHHE Oyner obecrieunBaTh CTaOUJIBHOCT, HaJIeKHOCTh u
MacmrabupyemMoctb  maarGopmel Uit (GOPMHUPOBAHUS  JOMOJIHUTEIBHOTO
dbyHKIMOHANA TPWIOKEHUS, OOMEHa JaHHBIMU U BBIMOJHEHUS OWU3HEC-JIOTHKU

IIPOEKTA.
1.3.2 IlepeyeHb aBTOMATH3HPYEMbIX (PyHKIMH

[Ipoextpyemoe MNpHUIIOKEHUE TO3BOJIUT ABTOMATU3UPOBATH B  IEPBYIO
ouepelb MPOLECCHl, OTBEYAKOIIME 3a OTYETHOCTh JCHCTBUI, NPOU3BOAMMBIX Ha
CTaHIIMM, KOHTPOJb paclpelieseHuss HePTenpoAyKTOB IO pe3epByapaM M HX
TPAHCIIOPTUPOBKY B  KOHEYHbIE TOYKM H BHYTpU craHuuu. llepeuyens

aBTOMAaTU3UPYEMbIX (PYHKIMN U JUCTIeTYepa MpeACTaBiIeH B Ta0nuie 3.

Tabnuua 3 — [lepeyeHs aBTOMaTHU3UPYEMbIX GYHKIUN SIS TUCTIETYEpa

DyHKIUA Onucanne

JlucnieTuep Ha3HA4YaeT KaKJIOMY pe3epByapy
OIpe/IeJIeHHBIN BUI HEPTEPOAYKTa B COOTBETCTBUU C
TUIIOM pe3epByapa U I0TOBOPOM C KOHTPAreHTOM.

Pacripenenenue HepTenpoyKTOB 10O
pe3epByapam

Jitst KaXa0ro pe3epByapa oToOpakaeTcs moTHas
nH(pOpMAIIKs O €r0 HOMEpE, THITE, XPAHSIIIeMCS
He(TenpoayKTe, YPOBHE KHIKOCTH B pe3epByape,
BEPXHEM U HIYKHEM JIOITYCTUMOM YPOBHE,
HAMPAaBICHUU TPAHCIOPTUPOBKH U €r0 TEKYIIEM
COCTOSIHMM (aKTHBEH, HEAKTUBEH, HA PEMOHTE), TaK K€
4acTh 9TUX JaHHBIX MPEACTaBICHA B MUHUATIOPE IS
BEIOOpA pe3epByapa.

OTtoOpaskeHne COCTOSIHAI eMKOCTEH
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JloGaBnenue/yaaneHue peepByapoB

HI/ICHCT‘{ep MOKET BBOAUTH B CUCTEMY HOBBIN

pe3epByap WM cpa3y CIIMCOK pe3epBYapoB, 3a1aBasi X

TUIIBI U HOMEPA, KOTOPbIE HE TOAJIekKAT
penaKkTUpoBaHUIO. Tak k€ eCTh BO3MOXKHOCTh
yAaJleHUs! pe3epByapoB IO 3aJJaHHOMY HOMEpY.

3akauka/oTKayka HeTEPOAYKTOB

3a Ka)X/IbIM pe3epByapOM 3aKpEeIUICHBI HACOC 3aKAUKH
U BBIIIYCKHOI Hacoc, 17151 KOTOPBIX MOXKHO 3a]1aTh
CKOPOCTH TIEPEKAYKH, KOHTPOJIHPOBATH TPOIIECC
BKJIFOUEHUS U BBIKIIFOUCHUSI BPYUHYIO UITU
ABTOMATHYECKH, MO JJOCTHKEHUIO BEPXHETO/HI)KHETO
JIOMTYCTUMBIX YPOBHEH.

PenaktupoBanue napameTpoB
pesepByapa

B cucreme nocTynHbl Ui pe1aKTUPOBAHUS
CJIELYIOIINE TapaMEeTPhl: YCTAHOBKA HUKHETO U
BEPXHET0 JIOMYyCTUMBIX YPOBHEH pe3epByapa,
Ha3HauYEHHUE ONpeAeaEHHOT0 He(TEPOIyKTa,
M3MEHEHHE CKOPOCTH NEPEKauKH HACOCOB.

Benenus xxypHana nelicTBui

Cuctema ¢pukcupyer Bce 1eHCTBHS, IPOU3BOIUMbBIE B
CHCTEME, U 3aIMCHIBACT B )KYpHAJ HaJ YeM
IIPOM3BEICHA OIepaLusi, HOMEp pecypca, 4T0O UMEHHO
ObUIO c1eNIaHo U GUKCHUPYET AaTy U BpeMs
MCTIOJIHEHUS

AHanu3 paboThl IucIeTYepa

[To 3aBepiieHNI0 CMEHBI CO3/IA€TCS OTYET O
MPOJIeNIaHHON paboTe, BKITFOYAIONINN B ceOs
pe3epByaphl, ¢ KOTOPHIMU OBLITIO B3aMMO/ICHCTBHE,
00BEM MepeKauyeHHBIX HEPTETPOTYKTOB, UX
CTOMMOCTbD U BpeMsl pabOThl. A Tak)Ke BBIBOISTCS

AuarpaMMsbl Uil CpaBHCHUS o0BbeMa cObITa U IOCTAaBOK

He(TEenPOAYKTOB U TUIIOB HEPTEIPOAYKTOB, C
KOTOPBIMH Yallle OCYIIeCTBIseTcs padoTa.

B tabnuiie 4 npuBeneHO ONMMCaHUE aBTOMATU3UPYEMBIX (DYHKIIUNA MEHEIKepa.

Tabnuua 4 — [lepeueHsr aBTOMATH3UPYEMbIX QYHKITUN ST MEHEKEpa

DyHKIUA

Onucanue

Jlo6aBienne/ynaaeHue JOKYMEHTOB

MeHnexep 3aBOJUT B CHCTEMY HEOOXOIUMBIE
JaHHBIC (HOMEP, CyMMa, IEPHOJ ICHCTBUS,
00BEM MOCTaBKH/COBITA, KOHTPATCHT,
He(TEIPOAYKT) B COOTBETCTBUH C TUIIOM
no0aBisieMoro JoKyMeHra. Tak ke ecTh
BO3MOXKHOCTh YJaJICHUs JOKYMEHTOB I10
3aJIaHHOMY HOMeEpY.

DopMUPOBaHHE TOKYMEHTOB

Cuctema resepupyeT MOJHOLIEHHBIN
IOPUINYECKUN JOKYMEHT B HEOOX0ANMOM
¢dopmare, B COOTBETCTBUHU C XPAHAIIUMUCS
JTAaHHBIMHU.
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B cucteme 1oCTynHBI 17151 peIaKTUPOBAHHUSI
CJIeTyFOIIHE TTapaMeTPhI: JaTa Hadala u
OKOHYAHUS JICUCTBUA JJOTOBOPA, CyMMa
CIIEJIKH, 00BEM ITOCTaBKU/COBITA, Ha3BaAHUE
KOMIIaHUHM KOHTpareHTa u Hedrenpoaykra. Tak
K€ B MUHHATIOPE YKA3bIBACTCS TEKYIIICE
COCTOSIHHE

PC,I[aKTI/IPOBaHI/Ie JaHHbIX JOKYMCHTOB,
OTCJIC’)KUBAHUC UX AKTYaJIbHOCTU

1o 3aBepIIEHUIO CMEHBI CO3AAETCA OTUYET O
IpOJIeTaHHON paboTe, aHAIN3 JeSITEIbHOCTD
KOMITAaHHH 110 Pa3JIUYHBIM KPUTEPUSAM: PEUTHHT
AHanu3 AeITeIbHOCTh KOMIIAHUU KOHTPareHTOB IO BBITOJIE CICIIOK, 110 00beMy
cObITa U MOCTaBOK MPOAYKIIUH, a TAKKE
pPEUTHHT HEPTENPOAYKTOB 110 MIOCTABKE U
IIPOJIAXKE.

Cucrema ¢ukcupyer Bce 1eHCTBUA,
IIPOU3BOJMMbIE B CUCTEME, U 3aIIUCHIBACT B
Benenus xypHana neiictBuit JKYpHaJI HaJ| YeM IIPOU3BEJEHA OIIEPALIUs,
HOMEp JOKYMEHTA, UTO UMEHHO OBLIO C/IEIAHO
U (QUKCHPYET J1aTy U BpeMs HCIIOJHEHHS

Takum o00pa3zom, Ha NOPEINPUATHU MOBBICUTCH 3P(HEKTUBHOCTH PAOOTHI H
KOHTPOJIb 3a KauyeCTBOM HCIOJIHEHHUS pabOThl COTPYAHHUKAMH, YTO MO3BOJIUT

CBOEBPEMEHHO BBISIBUTh M YCTPAHUTH HEJOUYETHI.
1.3.3 TpeGoBaHusi K OPraHU3aNUM KJIUEHTCKOI0 MPUJI0KEH U

KinmenTckoe mnpuimokeHHWe IS CHCTEMBI  MEHEIKMEHTA  XPaHWIHINA
HerenpoaykToB pa3padborano Ha s3eike C# ¢ ucnonb3oBanuemM ASP.NET Core,
Windows Forms u gRPC mis peanmu3anuu KOMMYHHKAIIMH MEXIYy KIHMCHTOM H
cepBepoM. KimeHT nomkeH (GoOpMHUpPOBATH BCE 3alpoChl JUIS CEpBEPa, BBIMOIHATH
COOTBETCTBYIOIIIHE oreparuu u BBIBOJIMTH  PE3YJIbTaThI, UCITOJIB3Y ST
COOTBETCTBYIOIINE MOJIETN W KOHTPOJUIEPHI. Tak Xe MPHIOKEHUE TOJDKHO WMETh
BO3MOXHOCTh ~ OJHOBPEMEHHO TC€HEPUPOBATh MHOXKECTBEHHBIC  3alpoChl |
MacIITabupoOBaThCs JJISI OOCTYKMBaHUsI OOJBIIEr0 YMCciia 3ampocoB, 00padaThiBaTh
BCE MCKITFOUCHHUSI ¥ BBIBOJIUTH COOTBETCTBYIOIIHNE COOOIIECHUS 00 ONTMOKaX.

[Tonp3oBaTenbckuii uUHTEPDENC CHUCTEMBl YMOPABICHUS HEPTEIPOTYKTAMHU,
MPEACTABISIONINN CO00M KIIFOUEBOM 2JIEMEHT B3aUMOJICUCTBUS YEJIOBEKA U MAIMHBI,

o0ecrnieunBaeT 6€30MaCHBIN U YPTOHOMUYHBIN TOCTYI K (PYHKIIMOHATY CHUCTEMBI.
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besomacHocTh  gocTuraeTcss 3a  CUeT  peaju3aluM  MHOTO(AKTOPHOM
ayTeHTU(UKAUUKU Tob3oBaTenel. Kaxaplii mosib30BaTeslb MPOXOIUT MNPOLEIYPY
pEerucTpaiuu ¢ IPUCBOCHUEM YHUKAIBHOTO JOTUHA U CIIOAKHOTO MapOJIsi, COCTOSIIETO
He MeHee dYeM wu3 8 cuMBOJIOB (OykBel M HHGPBI), YTO HCKIIOYACT
HECaHKIIMOHUPOBAHHBIN TOCTYN K KOH(PHUISHIMAIBHON HHGOPMAIIUH.

JlocTyn K JaHHBIM CUCTEMbI OCYIIECTBIISIETCS Yepe3 3AIIUILIEHHOE COSIUHEHUE,
KOTOpOE€ aKTUBHPYETCS IMOCJIE€ BBOJAA MMAapoJid MEHeIKepa WIM JUCIeTYepa, YTO
rapaHTUPYET BHICOKYIO CTETIEHB 3aIUThl OT HECAHKI[MOHUPOBAHHOTO JIOCTYTIA.

st obGecniedeHust ynoOCTBa MOJIb30BaHUsI MHTepdenc pa3paboTaH B cpefe
Microsoft Visual Studio ¢ ucnonb3oBaHueM rpaduueckux OKOH, 00€CTICUMBAIOIINX
WHTYUTUBHO IMOHATHOE YIPABIIEHUE CUCTEMOM.

Cucrema o0nazaeT JOTUYHOM UEPAPXUUECKON CTPYKTYpOHl MEHIO U Habopom
WHTEPAKTUBHBIX TpapUUYECKUX BJIEMEHTOB, TMOJJACPKUBAIOIINX YIPABICHUE C
MOMOIIBI0 KJIABUATYpPhl M MBIIIN, YTO TMO3BOJSET TMOJIb30BaTENSIM 3(PPEKTUBHO
B3aUMO/ICHCTBOBATh C CUCTEMOM.

HNurtepdeiic oTamyaeTcs NpUBICKATEIbHBIM JAU3aMHOM, pallMOHATBHBIM
PaCIOJIOKEHUEM AIIEMEHTOB M COOTBETCTBYET MPHUHITUIIAM dPTOHOMHUKHU, YTO JIEJACT
€ro yIOOHBIM W TPAKTUYHBIM B HCIIOIB30BAHUHM, MUHUMH3UPYS KOTHUTHUBHYIO
HArpy3Ky Ha TIOJIB30BATEeNsI W CIOCOOCTBYS HMHTCHCUBHOMY U KOMQOpPTHOMY
B3aUMOJICHCTBUIO.

Cuctema oOnamaer BBICOKOM  CTEMEHbIO  QJaNTUBHOCTH U JIETKO
MOTU(PUITUPYETCA U TIEPEHOCHUTCSI HA Pa3IMYHBIC MIATGOPMBI, 9YTO 00€CIIeUunBaET e
JIOJITOBEYHOCTh U COBMECTUMOCTD C Pa3HOOOPA3HBIMU TEXHUUYECKUMH PEIICHUSIMU.

PazpaboTka apXUTEKTypbl NPWIOKEHUS MPEACTABIAET CO00UM mpoiecc
MPOCKTUPOBAHUSI CTPYKTYPBhI, KOMIIOHEHTOB U B3aMMOJCHCTBUS BCEX YacTel,
00pabaThIBAIOIINX JAHHBIC, BBIMOJHSIONMX OW3HEC-JTOTUKY U 00€eCTIeUMBAIOIINX
B3aMMOJICHCTBHE C CEPBEPOM U JAPYTHMH cucTeMaMu. [Ipu pa3paboTke apXUTEKTYPhI

BaXHO Y4YUTHIBATb MaCI_IITa6I/Ipy€MOCTL, TCXHOJIOTHH, 0e301acCHOCTh )41
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MPOU3BOJAUTEILHOCTh TPWIOKEHUS, YTOObI M30€XKaTh OCHOBHBIX TPYIHOCTEH,

BO3HUKAIOIUX B IIpoLecce pa3pabOTKHU.

1.4 TInaHupoBaHHE U OLEHKA MPoIecca Pa3padoTKU KJINEHTCKOT0

NMPUWI0KCHU A

1.4.1 Bp10op HOTAaU¥ U NPOTPAMMHBIX CPEACTB INIAHUPOBAHMS U OLCHKH

npouecca pazpadoTku

[Ipu pa3paboTke mporpaMMHOro oOecredeHust U Uil JT0O0bIX BUIIOB paldoOT B
LEJIOM TNEPBOHAYAIBHOM 3aJayed BCErJa SBIIETCA TPAMOTHOE ILIAHWPOBAHME,
MMEHHO OT HEro 3aBUCUT KayeCTBO IMPOAYKTA U CBOEBPEMEHHOE 3aBEPIICHUE
npoekTta. OCHOBHAs 1IeJib TUIAHUPOBAHUSA — 3TO COCTaBJieHHE rpaduKa BHIIIOJIHEHUS
3a7a4 U IpUOIU3UTENbHBIN pacueT 3aTpar Ha IPOEKT.

B kontekcre sToro mpoekra Obul BeIOpaH si3bik UML, KOTOpBIA sBisieTCs
CTAaHJAPTHOM HOTAUMEN JUIS CO3AaHUA IUarpaMM, OTPaXKarOINUKU pa3IuIHbIE ACIIEKTHI
CUCTEMBI HUJIY NPOLECCa, OH TIOMOTaeT B IOHMMAHNH, ONTIMCAHUHN, KOHCTPYUPOBAHNUHU U
JOKYMEHTHUPOBAHUU CUCTEMBI U €€ YaCTEH.

Jist ompeneneHus JUIMTENBHOCTH PabOT, COCTaBieHUs Trpaduka 3amad u
OLIEHKH Tpolecca pazpaboTKu OyAeT UCIONIb30BaThCs MPUIIOKEHNE ISl YIPABICHUS
nporpaMmmMHbeIMH nipoaykTamu Microsoft Office Project.

Microsoft Project — 3to MOIIHBIH MHCTPYMEHT JUIS yIPABICHUS TPOCKTaMH,
KOTOPBIA MOJJEPKUBAET IOCTPOEHUE U OTCIEXKHBaHHE TIpaUKOB MPOEKTa,
YVIOPABJICHHE pPECypcaMu, aHalu3 pabodyux HArpy30K M CO3[JaHUE OTYETOB. OTa
nporpaMma MMEET MIHUPOKHUE BO3MOXHOCTH I10 YIPABIECHUIO pa0OYMM BPEMEHEM U
(MHaHCOBBIMU pecypcaMu MPOEKTa, MO3BOJIAET KOHTPOJIUPOBATH UCIIOJIHEHHUE 3aa4
Y pearupoBaTh Ha U3MEHEHHUs TUIAHOB.

OTU HHCTPYMEHTHI 00ECIEeUUBAIOT YHUBEPCAJIBHBIM M THOKMHA MOAXOA HJs
MOJIEJIMPOBAHUSl apXUTEKTYPhl CUCTEMbI M IJIAHUPOBAHUS Ipoliecca pa3padOTKH, a

TaKKe YIPABJIECHUSA PECYPCAMHU U KOHTPOJIEM UCIIOJIHEHUS 3a4a4.
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I[JIH MPHUIIOKCHUA JJIA CUCTCMbI MCHC/[PKMCHTA XPaHWJINIIA HC(I)TCHPOHYKTOB

OBUIH TIOCTaBJICHBI 3aJa491 Ha IIPOCKTHUPOBAHHUC U pa3pa60TKy. 3a JaTy Ha4dallia

npoekTa BbiOpaHo 8 ampens 2024 roga, paboTa OCyIIECTBUJIACH MO MSATHUIHEBHOM

pa60qeﬁ HCIOCIH. HepequL 3aga4 IIPpOCKTa, UX CBA3H, MJIUTCIBHOCTH IIPHUBCIACHEI B

tabmure 5.

Tabnuna 5 — Circok 3a7a4 MpoeKTa

Ne | HazBanue 3amaun JnurensHocTh | [IpeninecTBeHHUKU
(nHen)

1 | Hayano mpoekTa 0 -

2 | AHanu3 npeaMeTHON 00IacTH U ocTaHoBKa 3amaun | 11,5 -
Ha pa3paboTKy CepBEPHOrO NPUIOKEHHUS

3 | Ananu3 npeaMeTHON 00J1aCTH IPHIIOKEHUS 1 -

4 | AHanmu3 CTpYKTYPHOI OpraHu3aluy MpeIMeTHON 0,33 1
obnacTu

5 | AHanu3 CBOHCTB OOBEKTOB yIPABJICHUS U 0,34 4
WH()OPMAITMOHHBIX 00BEKTOB MPEIMETHON 00JaCTH

6 | AHanu3 mpoueccoB ynpasieHus u BeaeHus ganueix | 0,33 )
B IIPEJIMETHOM 001aCcTH

7 | CpaBHUTEIbHBIN aHAJIN3 aHAJIOTHYHBIX pa3padoTtok | 1 -

8 | Lenu u 3a1aun CpaBHUTEILHOTO aHAIN3a 0,25 6

9 | Be1Oop nmpuiioxeHui-aHaI0TOB JIsl aHATN3a 0,25 8

10 | O630p mpUIIOKEHUIT-aHAJIOTOB 0,25 9

11 | Pe3ynbTaThl CpaBHUTEIHHOTO aHAJIM3A 0,25 10

12 | TloctaHoBKa 337291 Ha pa3pabOTKy KIMEHTCKOTO 7 -
TIPUIIOKCHHUS

13 | Ilenwn pa3pabOTKK M HA3HAYCHHUE PUITOKCHHSI 1 11

14 | IlepeyeHb aBTOMATH3UPYEMbIX QYHKIUN 2 13

15 | TpeboBanus k opraHU3alUu KIMEHTCKOTO 2 14
MIPHIIOKEHUS

16 | [TocTtanoBka TpeboBaHUH K HHTEpEHCY 2 15
IIPOTPaMMHBIX CPEICTB

17 | [InarupoBaHMUE U OLIEHKA TpoIecca pa3paboTKu 2,5 -
KIIMEHTCKOTO MPHJIOKECHHS

18 | BriOop HOTaIMU ¥ MPOTPaMMHBIX CPEJICTB 0,25 16
TUTAHUPOBAHMS U OLIEHKH Ipoliecca pa3padoTKu

19 | [TnanupoBanue nporecca pa3pabOTKK MPUTOKESHHS | 2 18

20 | Omenka BpeMEHHBIX U (PMHAHCOBBIX 3aTpaT Ha 0,25 19
pa3paboTKy

21 | IIpoexTupoBaHNE KIMEHTCKOTO MPUIIOKECHHS 7,25 -

22 | MonenupoBanue (pyHKIMOHAIBHBIX BO3MOXKHOCTEH | 1 20

IMPUITOKCHUSA
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23 | PazpaboTka equHON KOHIENTYaIbHON MOJIEIH 2 22
JTAHHBIX

24 | O6001mEHHAs apXUTEKTYpa CUCTEMbI MEHEKMEHTa | 3 23
XpaHWIUIIa HeQTEeTPOAYKTOB

25 | TpeGoBaHuUs K anmapaTHO-IIPOrPaMMHOMY 1 24
00eCTIeUeHHIO KIIMEHTCKOTO TPHIIOKEHUS

26 | O6ocHOBaHKE BBIOOPA TEXHOJOTHH U CPEACTB 0,25 25
pa3pabOTKH KIIMEHTCKOTO MPUIIOKESHHSI

27 | Pa3paboTka mporpaMMHOT0O o0ecriedeHus 25 -
KIIMCHTCKOTO MPHJIOKCHHS

28 | Pa3paboTka apXUTEKTYpbl KIMEHTCKOTO ) 26
TPUIIOKCHHUS

29 | Pa3zpaboTka (hu3mueckoi MoJenu pacipeaeieHHon | 5 28
0a3bl JaHHBIX

30 | Pa3paboTka mporpaMMHOTO OOeCTICUCHUS 3 29
uHTepdeiica «ABTOpU3ALUY

31 | Pa3paboTka mporpaMMHOTO OOeCTICUeHUS 7 30
unrepdeiica «/lucneruep»

32 | Pa3paboTka mporpaMMHOTO O0eCTICUeHUS 5 31
unrepdeiica «MeHemxep»

33 | Pa3zpaboTka moJsib30BaTeIbCKOTO HHTEpdEiica 5 29

34 | KoHTpousb KayecTBa IPOrpaMMHOT0 00eCTIeUeHHS 8 -

35 | [imanupoBaHue mporecca KOHTPOJIS KauyecTBa 3 33
MIPOrpaMMHOTO 00ecTIeueHus

36 | TectupoBaHue MPOTrpaMMHBIX CPECTB 3 35

37 | Onenka KayecTBa MPOrpaMMHOT0 KOja 2 36

38 | Cnava npoekTa 1 34

39 | Odbopmiienue u cOOp JTOKYMEHTAIHH 5 38

40 | BBoJ B 9KCILTyaTaIHIO 1 39

41 | Konern npoekTa 0 40

Jlanee HEOOXOUMO OMPEAECIUTh UCIOIb3YEMbIE PECYPCHI U PACIIPEACTUTh UX

1o Kak10 U3 3a/1a4. B Tabnuiie 6 mpencTaBiieH MepedyeHb PeCypcoB MPOEKTA.

Tabmuma 6 — [lepedeHs pecypcoB mpoeKkTa

3atpaTsl
HaszBanue pecypca Tun Cranp. CrraBKa cBEpXYD.
CTaBKa
AHaIUTHK T 200p./q 300p./q
[Tporpammmucr 1 T 310p./a 450p./a
[Tporpammuct 2 T 270p./9 400p./9
Pa3pabotunk 6a3el JaHHBIX T 310p./g 450p./qa
Ju3aiinep T 200p./g9 300p./ga
TectupoBmuk T 200p./q 300p./q
HNurepHer T - -
KomnbroTep T 70000p. -




Ilociie cocraBieHUs  CIIACKA
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MIPOEKTA,
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HEO0XOIMMO

pacnpenennTs uX 1o BceM 3anadaM. JlanHasg nHpopManus npeacTaBieHa B TaOIULE

7.

Ta6nuia 7 — Pacnpenenenue pecypcoB MPOEKTa Mo 3a/1a4am

Ne |3aoaua Pecypc Eounuyw
(3ampamut)

1 |Hauano mpoekra - -

2 | AHanu3 npeaMeTHON 00JIacTH U WHTepuer 300
MOCTAaHOBKA 33aJ]a4d Ha pa3padoTKy
KIIMEHTCKOTO MPHJIOKEHHS

3 | AHanm3 npeaMeTHON 00JacTH - -
IPUI0KEHUS

4 | AHanu3 CTPYKTYpPHOH OpraHHU3aluu AHaTUTUK 100
peIMETHOM 00JIaCTH

5 |AHaim3 CBOMCTB OOBEKTOB YIIPaBICHUS U | AHATTUTHK 100
MH(POPMAIIMOHHBIX 00HEKTOB MPEAMETHON
o0nactu

6 |AHanM3 MpoLECcCOB yNpaBICHUS U BeJCHUS | AHATTUTHK 100
JAHHBIX B MPEAMETHOM o0sacTu

7 |CpaBHUTEIBHBIN aHAIN3 AHATIOTUIHBIX - -
pa3paboToK

8 |Llenw m 3a1auv CPaBHUTEIILHOTO aHAN3a | AHAJIUTHK 100

9 | BeiOop MpuIIOKEHUIT-aHAIOTOB TSI AHaIUTHUK 100
aHaIm3a

10 | O630p npuIIOKEHUI-aHAIOTOB AHaIUTHK 100

11 | Pe3ynbTaThl CPaBHUTEILHOTO aHATN3a AHaIUTHK 100

12 |TToctaHoBKa 3a/1a4¥ HAa Pa3pabOTKy - -
KIIMEHTCKOTO MPUIIOKEHHS

13 | Llenu pa3pabOTKu ¥ Ha3HAUCHUE [Iporpammucr 1 50
TIPUITOKEHUS ITporpammuct 2 50

14 |Ilepeuens aBToMaTu3upyembix Gynkuuii | IIporpammucr 1 100

15 | TpeboBanus k opranuzanuu kaueHTckoro |IIporpammucr 1 50
Y KJIMEHTCKOTO MPUII0KEHHUS [Iporpammucr 2 50

16 |IToctanoBka TpeboBanmii k uHTEepdeiicy  |IIporpammuct 2 100
MIPOTPAaMMHBIX CPEICTB

17 |IInanupoBaHMe U OLIEHKa Mpoliecca - -
pa3paboTKU KIMEHTCKOTO MPHJIOKEHUS

18 | BeiOop HOTamu 1 mporpaMMHBIX cpeacts | I[Iporpammucr 1 50
TUTAHUPOBAHUS M OIICHKH Tpoliecca [Iporpammuct 2 50

pa3paboTKu
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19 | [InanupoBanHue mporecca pa3padoTKu AHaIUTHK 100
TIPUII0KECHUS

20 | OueHka BpeMEHHBIX U (PMHAHCOBBIX 3aTpat | AHAJIMTUK 100
Ha pa3paboTKy

21 |IIpoexTupoBaHUE KINEHTCKOIO WHuTepuer 200
TIPUIIOKCHUS

22 |MopenupoBaHue GyHKIMOHATIBHBIX [Iporpammucr 1 100
BO3MOKHOCTEN IPWIOKEHUS

23 |Pa3paboTka equHON KOHIENTYalIbHON Pa3zpabotumnk 6a3el JaHHBIX 100
MOJICITH JAHHBIX

24 | O0o1eHHast apXUTEKTYpa CUCTEMBI [Iporpammucr 1 100
MEHEPKMEHTA XPaHWIHIIA
HE(PTENPOIYKTOB

25 | TpeboBanus k ammapatHo-niporpaMmmaoMy | [Iporpammuct 1 50
00€eCTIeYeHNIO KIIMEHTCKOTo npuiioxkenus | IIporpammuct 2 50

26 | ObocHOBaHHE BBIOOpA TEXHOJIOTUH H [Iporpammuct 1 50
CPEICTB pa3pabOTKH KIMEHTCKOTO [Iporpammucr 2 50
TIPUIIOKCHHUS

27 | Pa3paboTtka nporpaMMHoro obecneuenust |Murepuer 350
KIIMEHTCKOTO MPHJIOKEHHS

28 | Pa3zpaboTka apXUTEKTYpPbl KIUEHTCKOTO [Iporpammucr 1 10
TIPUIIOKCHUS

29 | Pa3paboTka ¢pu3nveckoit Moenu PazpaboTuuk 6a3bl TaHHBIX 100
pacrpeieIeHHON 0a3bl TaHHBIX

30 |Pa3pabotka nmporpammuoro odecnieuenus | l[Iporpammuct 1 100
nHTepderica « ABTOpU3aLNS)

31 |Pa3pabotka nporpammuoro odecnieuenus | I[Iporpammuct 1 100
nHTepderica «Jlucneraepy

32 |Pa3pabotka nporpammuoro odecnieuenus | I[Iporpammuct 1 100
nHTepderica «MeHemKep»

33 | Pa3zpaboTka moap30BaTEIbCKOTO Juzaitaep 100
uHTepdeiica [Iporpammuct 2 50

34 | KoHTpOIh KauecTBa MpOTrPaMMHOTO WuTepuer 200
obecneyeHus

35 |[TnarmpoBaHUe mporecca KOHTPOJIS TecTupoBmuk 100
KayecTBa MPOrpaMMHOro o0ecreueHHs

36 | TecTrpoBaHUE MPOTPAMMHBIX CPEACTB TecTupoBmuk 100

37 | OneHka KauecTBa MPOrpaMMHOTO KOJa TecTupoBmKK 100

38 | Cnava nmpoekra - -

39 |Odopmiienue u cOOp JOKYMEHTAIHH [Tporpammucr 1 50

ITporpammuct 2 50
40 | BBoj B dKCILTyaTaIMIO [Tporpammucrt 1 100
41 | Konern npoekTa - -

B cucremy Microsoft Project Opu1 BHECEHBI IEPEUYHU 3a]1a4 U PECYPCOB C UX

pacrpeieIiecHuEM.
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1.4.3 Ouenka BpeMeHHBbIX U (PMHAHCOBBIX 3aTPAT HA Pa3padoTKy

bout crenepupoBan oTYeT OOIMIKMX 3aTpaTaM MO MPOEKTY (PUCYHOK 4).

OtueT o 6rogkete ot Be 05.05.24

Mpoekt1
Un. Ha3BaHue 3apaumn ®PuKcupoBaHHble Hauucnenwue cukc. O6uwue 3aTparhbl
3aTparbl 3arTpar

34 PaspaboTka nporpammHoro obecneve 0,00P MponopynoHanbHoe 17 360,00 P
33 PaspaboTka nonb3oBaTenbckoro UHTe 0,00P MponopunoHanbHoe 13 400,00 P
28 PaspaboTka apxuTeKTypbl cepBepHorc 0,00P lMponopuuoHanbHoe 12 400,00 P
29 PaspaboTka ¢umanveckont mogenu pac 0,00P MponopunoHanbHoe 12 400,00 P
32 Pa3paboTka nporpammHoro obecneve 0,00P MponopuynoHanbHoe 12 400,00 P
39 Od opmneHune n c6op foKyMeHTaUNN 0,00p MponopunoHanbHoe 11 600,00
24 ObouleHHasa apxuTekTypa CUCTEMbI M¢ 0,00P MponopunoHanbHoe 7 440,00 P
30 PaspaboTka nporpammHoro obecneyel 0,00P MponopunoHanbHoe 7 440,00 P
14 MepeyeHb aBTOMaTU3NPYEMbIX DYHKL, 0,00P MponopunoHanbHoe 4 960,00 P
23 PaspaboTka egnHON KOHLUeNnTyanbHowM 0,00P [MponopunoHanbHoe 4 960,00 P
35 MnannpoBaHne npouecca KOHTPONA Ké 0,00P MponopunoHanbHoe 4 800,00 P
36 TecTupoBaHue NporpaMMHbIX CPeacTE 0,00P MponopyuoHanbHoe 4 800,00 P
15 TpeboBaHua K opraHM3aLum cepeepHC 0,00P MponopynoHanbHoe 4 640,00 P
16 MocTaHoBka TpeboBaHUit kK HTEpPD e 0,00P lMponopuuoHanbHoe 4 320,00 P
19 MnaHupoBaHue npouecca pa3paboTku 0,00P lMponopuynoHanbHoe 3 200,00 P
37 OueHka kayecTBa NPOrpaMMHOro Kkoaa 0,00P MponopunoHanbHoe 3 200,00 P
22 MoaenupoBaHne yHKLUNOHaNbHbIX BC 0,00P MponopuunoHanbHoe 2 480,00 P
40 BBog B akcnnyaTauuio 0,00P MponopunoHanbHoe 2 480,00 P
13 Llenw paspaboTkun n HazHayeHue npun 0,00P MponopunoHanbHoe 2 320,00 R
25 TpeboBaHua kK annapaTHO-NPOrpamMMH: 0,00P MponopuyunoHanbHoe 2 320,00 P
18 BbiGop HOTauun U NporpaMMHbIX cpes 0,00P MponopynoHanbHoe 580,00 P
26 O6ocHoBaHue Bbibopa TEXHONOIMI U ¢ 0,00P [MponopuynoHanbHoe 580,00 P
5 AHanua ceoncTe 06bEKTOB ynpaBneHvy 0,00P lMponopuuoHanbHoe 544,00 P
4 AHanu3 cTPYKTYpPHOW opraHusauum nps 0,00P lMponopunoHanbHoe 528,00 P
6 AHanus npoueccoB ynpaBneHus u Beg 0,00P MponopunoHanbHoe 528,00 P
8 Llenw v 3agayv cpaBHUTENbHOro aHan 0,00p MponopunoHanbHoe 400,00 P
9 BbiGop npunoxeHnin-aHanoros Ang aH 0,00P lMponopyuoHanbHoe 400,00 P
10 O630p NnpunoxeHnin-aHanoros 0,00P MponopynoHanbHoe 400,00 P
11 PesynbTaTbl CpaBHUTENbHOrO aHanma: 0,00P lMponopuuoHanbHoe 400,00 P
20 OueHka BpeMeHHbIX U PUHAHCOBbIX 3¢ 0,00P lMponopunoHanbHoe 400,00 P
1 Havano npoekta 0,00P lMponopunoHanbHoe 0,00P
38 Cpava npoekTa 0,00P MponopunoHanbHoe 0,00P
41 KoHelu npoekTa 0,00P MponopunoHanbHoe 0,00P
0,00P 143 680,00 P

Pucynoxk 4 — Otyet 06 oOux 3aTparax mpoeKTa

Ha ocHoBe ordyera 0 OromKeTe TPOEKTa MOXKHO CHejaTh BBIBOJ, YTO JIJIS
pa3pabOTKH MPOTPAaMMHBIX CPEACTB MOTOKOBOH 0OpabOTKH COOBITHH HEOOXOIUMO
143680 pyOuiei.

[Tocne 3anecenmss mamHbIx B Microsoft Project mporpammoii Obuia
CreHepHUpOBaHa jauarpamMma [aHTa 1jis BU3YaJbHOTO OTOOpaXEHUS IPOBEICHHSI
paboT ¢ KCMONB30BAHUEM COOTBETCTBYIOLIMM KM pecypcaMm (puUCyHOK 5). 3a gaTy
Havyasia pabor Obumo B3aTO 8 ampens 2024. CoriacHO MOJYyYEHHOW Auarpamme
OKOHYaHHE padoT MO MPOEKTY 3aIITAaHUPOBAHO Ha 13 HIOHS.

Ha pucynke 6 nmpuBen€n oTuéT o0 pacmpeaesieHuy PecypcoB pa3paboTKH.
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Pucynok 5 — Jluarpamma ["anTa 3a1au ¢ pacnpeesieHueEM PECYpCOB



McnonesosaHue pecypcos oT Be 05.05.24
MpoekT1

Urtoro
AHanuTuk 34y
AHanua cTPYKTYPHOW opraHu3auuMn npegMeTHoW obnactu 2,634
AHanua cBolNcTB 061LeKTOB ynpasfeHUn n MHOPMaLUMOHHLIX 06beKToB NpeaAMeTHOW obnacTu 2,724
AHanua npoueccoB yNpaBneHWUs U BedeHU AaHHbIX B NpeAMeTHoW obnacTu 2,634
Llenu v 3apayn cpaBHWTeNbHOrO aHanunsa 2y
Bribop npunoxeHuii-aHanoros Ans aHanusa 2y
O630p NPUNOXKEHNNA-AHANOroB 2y
PesynbTaTbl cpaBHUTENBHOTO aHanusa 2y
MnaHupoBaHwWe nNpouecca pa3paboTkn NpUNoXeHWs 16 4
OueHka BpeMeHHbIX 1 hMHaHCOBbLIX 3aTpaTt Ha pa3paboTky 2y
MNporpammucT 1 254 4
Llenu pa3paboTku n HazHa4yeHWe NpUNoXeHUs 4y
[NepeyeHb aBTOMaATU3UPYEMbIX DYHKLWIA 16 4
TpeboBaHna Kk opraHu3aLMu CEPBEPHOTrO W KIMMeHTCKOro MpUioXeHus 8y
Bbibop HoTauum 1 nporpaMmHbIX CpefcTB NNaHUpOBaHWUA M OLLeHKKU Npouecca paspaboTku 1y
MopenupoBaHue dyHKLUNOHANBHbLIX BOSMOXHOCTER NPUINOXKEHUS 8y
ObouleHHada apxuTekTypa CMCTEMbl MeHef)KMeHTa XpaHunuiua HedTenpoayKToB 24y
TpeboBaHna k annapaTHo-nporpaMmmHomy obecnevyeHnto cepeepHOro NpUNoXKeHUn 4y
O6ocHoBaHUe Bbibopa TeXHONOIWMA U cpedcTB pa3paboTkn cepBepHOro NpUMNoXeHUs 1y
PaspaboTka apxuTeKTypbl CeEpBEpPHOro NpUNoXeHna 40y
PaspaboTka nporpammMmHoro obecnedeHna Mukpocepeuca "AstTopusayuns” 24 y4
PaspaboTka nporpammMmHoro obecnedeHna mukpocepeuca "Oucnetyep” 564
PaspaboTKa nporpammMHoro obecnedeHna Mukpocepseuca "MeHempkep” 404
OdopmneHne u cbop gokymeHTauum 20y
BBog B akcnnyaTtayuto 8y
MNporpammuct 2 744
Llenu pa3paboTku n HazHa4yeHWe NpUNOXeHNs 4y
TpeboBaHnA K opraHu3aL M CEPBEPHOTrO W KIMEHTCKOro NpUnoXeHus 8y
[NocTaHoBKa TpeboBaHU kK MHTEpEeNCy NPOrPaMMHbIX CPEaCTB 164
Bui6op HoTauun 1 nporpaMmHbIX CpeAcTB NNaHWpOBaHWA M OLEeHKKM Npouecca paspaboTku 1y
TpeboBaHuna kK annapaTHo-nporpaMmmHomMy obecnevyeHuto cepBepHOro NpUMoOXeHUN 4y
Ob6ocHoBaHMe BbibOpa TEXHONOIMA U cpeacTB pa3paboTkn cepBEepHOro NPUNoOXeHus 1y
PaspaboTka nonb3oBaTenbckoro MHTepgenca 204
OdpopmneHue n cbop gokymeHTaLuu 204
OuzanHHep 40y
PaspaboTka nonb3oBatenbckoro nHTepdeiica 40y
Paszpabotunk 6asbl gaHHbIX 56 4
PaspaboTka eguHon KoHUenNTyanbHOW Modenn AaHHbIX 164
PaspaboTka dhnanyeckoin mogenun pacnpegeneHHon 6asbl gaHHbIX 404
TecTupoBLUK 64y
lMnaHvpoBaHMe NpoLecca KOHTPOs kayecTBa NporpaMmmHoro obecneveHms 24y
TecTupoBaHue NporpamMmmMmHbIX CpeacTB 24y
OueHka kayecTBa NporpaMMHOro koaa 16 4
MHTepHeT
AHanus npegmeTHoi obnacTn u NocTaHoBKa 3afay4n Ha pa3paboTky cepBepHOro NpPUNoXeHus
[MpoekTupoBaHne cepBepHOro NPUNOXeHUA
Paspa6oTtka nporpaMmmHoro o6ecneyeHna cepBepHOro NpUIoXKeHus
KoHTponb kadecTBa nporpaMMmHoro obecneyeHus
KomneloTephl
Wrtoro 522y

Pucynok 6 — Otuer 00 HCTIIOJIB30BaHUH PECYPCOB
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2. IIpoekTHpOBaHHE KJIMEHTCKOTO NMPUJI0KECHUS
2.1 MonenupoBanue (pyHKIIHOHAJIbHBIX BO3MOKHOCTEN MPUIOKEHUSA

Ha ocHoBe chopmynupoBaHHBIX 3aad B pazjaene 1.3.2 ObUIM BbIJEIEHBI
OW3HEC-TIPOIIECCHl  MPWJIOKEHUS NI CHCTeMbl MEHEDKMEHTa  XpaHWIHINA
HedrenpoaykroB. Ha pucynke 7 nzo0paxxkeHa nuarpamMma BapuaHTOB MCIIOJIb30BAHUS

AJI1 JAHHOT'O IMPHUJIOKCHUA.
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Pucynok 7 — Jlnarpamma BapuaHTOB HCIIOJIb30BaHUS

buzHec-nporecchl ”HPOPMAITMOHHOW CUCTEMBI TIPEACTABICHBI B TAOIHIIE 8.



Tabnuma 8 — busHec-mpoiecchl MPUIOKEHUS TSI CHCTEMBI MEHEPKMEHTA XpaHWIIUIIA HE(PTETPOTyKTOB

34

Ne BxonHble 1aHHBIE BbIxoaHble JaHHbIE
Busnec-npounece Hcnonnurtens OrpannveHnus
n/n HocraBmuk | ConepxaHue IoTpeburenn Conep:xanue
1 Boiitu B cucremy Hucneruep, Jucnertuep, Jlorun u mapoJib Hucneruep, Hoctym ITonb3oBaTenb JOJKEH
MEHEKEp MEHEeIKep MEHEKEp (hyHKIIHOHATY OBITH 3apErUCTPUPOBAH
CUCTEMBI U JaHHBIM
aKKayHTa
2 Ilepeiitu B pazaen ¢ Menemxep Menemxep ITepexon Bo Menemxep Crmcok mo6asieHHbIX | [lonp3oBaTenb MODKEH
JIOKyMEHTaMHU BKJIAJIKY C JIOKyMEHTOB (TIpH OBITH aBTOPHU30BaH
JIOKYMEHTaMH HaJIMYUH)
3 [IpocmotpeTs nokyMeHT | MeHemxkep Menemxep ITepexon Ha Menemxep Crpanuna gokymenra | JlokyMeHT A0JKeH ObITh
CTpaHHUITY nmobaBiieH
JIOKyMEHTA
4 OTpenakTupoBaTh Menemxep Menemxep Ucxonubie nannpie | Menemkep Crpanuna gokymenra | JlokyMeHT H0JKeH ObITh
JTaHHBIE C U3MEHEHHBIMH no0aBieH
rmapaMeTpaMu
5 Cdopmuporats Menemxep Menemxep ITepexon Ha Menemxep Crpanuria
JIOKYMEHT CTPaHHUILY J00aBISIEMOTO
JIo0aBIeHUS JIOKYMEHTa
JIOKyMEHTA
6 Y 1anuth JOKyMEHT Meunemxep Meunemxep Hcxonusbiit Menemxep JoxyMeHT yianeH JIOKyMEHT JI0JKeH OBITh
JIOKYMEHT JI00aBJICH 10 YAJICHUS
7 Co3znath JOKYMEHT 00 Menemxep Menemxep IIepexon Ha Menemxep Crpanuna Crpannna 100aBisieMoro
apeHze CTpaHUILY JI00ABIEHHOTO JIOKYMEHTa OTKPBITa
Jno0aBICHUS JIOKYMEHTa
JIOKYMEHTa
8 Co3znmate JOKyMEHT O Menemxep Menemxep ITepexon Ha Menemxep Crpanuria Crpanuria 100aBIIEMOTO
cOpITe CTpaHHUILY J00aBIEHHOTO JIOKyMEHTa OTKPHITA
Jno0aBICHUS JIOKYMEHTa
JIOKYMEHTa
9 Co3znmath JOKyMEHT Ha Menemxep Menemxep ITepexon Ha Menemxep Crpanuria Crpanuria 100aBIIEMOTO
norpebiaeHue CTpaHHUILY J00aBIEHHOTO JIOKyMEHTa OTKPHITA
Jno0aBICHUS JIOKYMEHTa

JIOKyMEHTA
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10 | [Moxy4uTh CITUCOK Menenxep Menexep Br16op kputepus Menemxep Crnncok xoHTpareHToB | OTKpBITa CTpaHMLA
KOHTPAareHToB 10 BBITOJIE ¢dunpTpanyn 1 o011as cymma aHanm3a
CHIETIOK CHICTIOK
11 | [Ipow3BecTH aHATUTHKY Menemxep Menemxep Br16op kputepust Menemxep Cnucok koHTpareHToB | OTKphITa CTpaHUIA
(unpTpanum ¥ 001mas cymma aHanm3a
CHIENIOK
12 | Iloxy4uTh CIIUCOK Menemxep Menemxep Bri6op kputepust Menemxep Crnucok koHTpareHToB | OTKpbITa CTpaHUIA
KOHTPareHTOB 110 00beMY (bumpTpanmn u o01mas cymma aHanamsa
POAaXK CETIOK
13 | [oxy4uTh CIUCOK Menenxep Menexep Br16op kputepus Menenxep Crnncok koHTpareHToB | OTKpbITa CTpaHUIA
KOHTPareHToB 110 00beMy ¢dbupTpanyn U o011as cymma aHamM3a
MTOCTAaBOK CHIETIOK
14 | Ilomy4uTh CIMCOK Menenxep MeHexep Br16op xputepus Menenxep Crnncok koHTpareHToB | OTKpBITa CTpaHMLA
HEPTENPOLYKTOB 110 ¢$unpTpanyn U o011as cymma aHalm3a
00bEeMyY IIPOJAXK CHIETIOK
15 | Iloxy4uTh CIMCOK Menenxep Menemxep Br16op kputepus Menenxep Crincok koHTpareHToB | OTKpBITa CTpaHUIA
HEPTENPOLYKTOB 110 ¢bunbTpanyn U o011as cymma aHanm3a
00bEeMy MTOCTaBOK CETIOK
16 | Ilepeiitu B pazmen ¢ Hucnetuep Hucnetuep ITepexon Bo Hucnetuep Crncok nob6asnennsix | Ilonp3oBarens momkeH
pe3epByapamMu BKJIAJIKY C pesepByapoB (ipu OBITH aBTOPHU30BaH Kak
pe3epByapamu HAJIMYUHN) JIACTIETYEP
17 | JJobGaBuTh pezepByap Hucnetuep Hucnetuep ITepexon na Hucnetuep Crpanuna ITonb3oBaTenb 1OIKEH
CTpaHUILy 100aBIEHHOTO OBITH aBTOPHU30BaH KaK
no0aBneHuUs pe3epByapa JUcTeTyep
pesepByapa
18 | [lepeiiTu k pe3epByapy Hucnetdep Jucneraep ITepexon Ha Hucnetdep Crpanuna pe3epByapa | PesepByap momkeH OBITH
CTpaHHUILY nobaBiieH
pe3epByapa
19 | M3meHHTH mapaMeTphl Hucnetuep Hucnetuep Hcxonneie Hucnetuep Crpannna pesepByapa | PesepByap momxen ObITh
pesepByapa apamMeTpbl C U3MEHEHHBIMHU no6aBieH
napaMeTpaMu
20 | Ypanuts pesepByap Hucneruep Hucneruep Hcxonnbrit Hucneruep PesepByap ynanen PesepByap momxeH ObITh

pesepByap

J00aBIJICH 10 YIAJICHUS
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21 | Ha3HauuTh THII Hucneruep Hucneruep Crpanura Hucneruep Tun pezepByapa
pe3epByapa Jo0aBICHUS Ha3HAYCH
pesepByapa
22 | YCcTaHOBUTH HIKHUIN Hucneruep Jucnetuep Crpanuna Hucneruep HwxHuit gomycTumsbii
JIOTTy CTHUMBII YPOBEHB n00aBIeHUS YpOBEHb YCTaHOBJICH
pesepByapa
23 | YcTaHOBUTH BEpXHUIl Hucneruep Hucneruep Crpannna Hucneruep Bepxnnit
JOITyCTUMBIN YPOBEHB no0aBneHus JIOTIyCTUMBII YPOBEHb
pesepByapa YCTaHOBJIEH
24 | YcTaHOBUTH CKOPOCTh Hucneruep Hucneruep Crpanuna Hucneruep CxopocTh nepeKauKu
MEepEeKauKn noOaBneHus YCTaHOBJIEHA
pesepByapa
25 | BeIKIIOYHATH HACOCH Hucneruep Hucneruep ITepexon Ha Hucneruep Hacocsl BeikiIOueHs! | PesepByap nomkeH ObITh
BpPYUYHYIO CTpaHUILy aKTUBEH
pesepByapa
26 | [IpoBecTtn peMOHTHEIE Hucnetuep Hucneruep IIepexon Ha Hucnetuep PesepByap ucnpasen PesepByap momkeH ObITH
paboThl CTpaHHUILY HE aKTHUBCH
pesepByapa
27 | 3akayartp Hucnetuep Hucnetuep ITepexon na Hucnetuep PesepByap akTuBeH PesepByap momkeH ObITH
CTpaHUILY HE aKTUBEH
pesepByapa
28 | OTkauaTpb Hucneruep Jucneruep ITepexon Ha Hucneruep PesepByap akTuBeH PesepByap momxeH ObITh
CTpaHULLy HE aKTHBEH
pesepByapa
29 | [IpocMoTpeTh *KypHAI Menenxep, Menexep, ITepexon Ha Menenxep, Crncok nefcTBuit OTKpBITa cTpaHULA
JHUcreTyep JUCTIETYED CTpaHUIly XypHaJa | AHUCHETYEp M0JIb30BaTENS KypHasIa

CueHapuu BapuaHTOB MCIOJIb30BaHUS IIPeICTaBIeHbI B Tabnuiax 9 - 14
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JIOKYMEHT»
HaumenoBanue CoznaTh 1OKyMEHT
ID 1

Kpartkoe onucanue

ITonw3oBaTenn ,Z[06aBJ]$IeT JaHHBIC JOKYMCHTA

JelcTBYIOIIHME JTHLIA

Menemxep

penycaoBue

[Tonb30BaTesb NpPOIIET aBTOPH3ALIUIO

OCHOBHOM IIOTOK

1. JloGaBUTh TaHHBIE IS TOKyMEHTa 00 apeHe
AJ'II)TepHaTI/IBHI)Ie IIOTOKMH.
l.a. Jlo6aBuTh JaHHBIE AJI1 JOKYMEHTA O COBITE

1.6. lo6aBUTh 1aHHBIE 7151 TOKYMEHTA Ha MOTpedIeHue

IHocrycnoBue

I[OKYMCHT CO31aH

Ta6muma 10 — Cuenapuii BEIIOJIHEHUSI BApUaHTa UCIIOJIb30BaHUs «3MeHUTD

JTOKYMCHT»
HanmeHnoBanue N3mMeHuTh JOKYMEHT
ID 2

Kpartkoe onucanue

Ilonp30BaTenn PECOAAKTUPYCT JaHHBIC JOKYMCHTA

HeiicTByommue Juna

Menemxep

penycaoBue

[Tonb30Bartesns BBIOpA JOKYMEHT JUIsl peAaKTUPOBAHUS

OCHOBHOM ITOTOK

1. N3MeHuTh nJaHHbIE JOKYMEHTA

IHocTrycnoBue

AOKYMCHT OTPCAAKTHPOBAH

Tabnuna 11 — Cuenapuil BEIOJHEHUSI BApHaHTa UCIIOJIb30BAHUS «Y JAIUTh

JIOKYMEHT»
HanmeHnoBanme VY 1anuTh 1OKyMEHT
ID 3

Kpartkoe onucanue

[Tonp3oBaTe b yIansieT JOKYMEHT

HeiicTByomme Juna

Menemxep

[Tponomxenue Tadbnuubl 11
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Ipenycaosue

[Tonb30BaTenb BHIOpA JOKYMEHT JUIS yaJICHUS

OCHOBHOM ITOTOK

1. VYV naneHue 1aHHBIX TOKYMEHTA

IHoctycnoBue

JloKkyMeHT yaneH

Tabnuua 12 — CueHapuil BBINOJHEHUS BapUaHTa UCIIONIb30BaHus «J{00aBUTh

pe3epByap»
HanmenoBanue: Jlo6aBuTh pezepByap
ID: 4

Kpartkoe onucanue:

[Monp3oBaTenb 100OaBIsET pe3epByap

HeiicTByomme Juma:

JUCIIETYED

IIpenycaoBue:

IMOJIB30BAaTCIIb MPOMIICI aBTOPU3ALHUIO

OCHOBHOM MOTOK:

1. Hasnauuts THII pe3epByapa

2. Y CTaHOBUTH HUYKHUU JOILYy CTUMBIN YPOBEHb
3. VY CTaHOBUTH BEpXHUH JOIYCTUMBIN YPOBEHb
4. VY CTaHOBUTH CKOPOCTh NEPEKAYKH

IMocTycnoBue:

PeszepByap nobasien

Tabnuua 13 — CueHapuil BEINOJHEHUS BapUaHTa UCIIONIb30BaHus «I3MeHHUTH

pe3epByap»
HanmenoBaunue: N3menuts pesepByap
ID: 5

Kparkoe onucanue:

[Tosp30BaTeh U3MEHSET MApaMETPhl pe3epByapa U €ro

COCTOsIHHUC

JelcTByIOIME THLIA:

JUCTIETYEp

IMpenycaoBue:

MOJIB30BATENb BEIOpAIl pe3epByap Ul PeJaKTHPOBAHUS

OCHOBHOM NOTOK:

1. Tlonw3oBaTenb yCTaHABIMBAET HYKHUN JOITYCTUMBIN YPOBEHb
2. Tlomp30BaTelnb yCTaHABIMBACT BEPXHUH Oy CTUMBIN
YPOBEHB

3. Tlonb30BaTenb ycTaHABIMBAET CKOPOCTh NEPEKAYKU

4. Tlonp30BaTenb BBIKJIIOYAET HACOCHI BPYUHYIO

IMocTycnoBue:

PesepByap usmenen




39

Tabnuna 14 — Cuenapuii BEITIOJHEHUS BapUaHTa UCIIOIb30BAHUS « Y TaJIUTh

pe3epByap»
HanmenoBanme: VY nanuts pesepByap
ID: 6
Kparkoe onucanue: [Tonp30BaTenp yganser pesepByap
HeiicTByomme Juna: Hucneryep
IIpenycioBue: PesepByap cymiecTByeT u BbIOpaH
OcHOBHOI1 TOTOK: [Tonb30Barens yaauser pesepByap
IHoctycaoBue: PesepByap ynanex

[TonydenHsble pe3ynbTaThl SBIAIOTCA HUCXOIHBIMHU JAHHBIMHU ISl peaIu3aliuu
3allpOCOB HAa BBIOOPKY, MPEACTABICHUM, (QYHKUMH, XpaHUMbIX HPOLEAYp H

TPHUTTEPOB, KAK KOMIIOHEHTOB KIIMEHTCKOTO TIPHIIOKEHUSI.
2.2 Tpe6oBaHUA K APXUTEKTYpPe KJIUEHTCKOT0 NMPUII0KEeHUsT

B coBpemenHOM Mupe pa3paOOTKH MPOTPaMMHOTO OOECIICUCHUS CYIIECTBYET
MHOXXECTBO apPXHUTEKTYPHBIX MIa0JOHOB, MPHU3BAHHBIX ONTHMHU3UPOBATH MPOIIECC
co3/aHusl, OOBEAMHEHUS U TECTUPOBAHUS MPpUIoKeHUu. Cpeu HUX BBIICIAIOTCS JBa
HanOoJiee MOMyJIAPHBIX U MIMPOKO UcHoab3yembix: Model-View-Controller (MVC) u
Model-View-Presenter (MVP).

Model-View-Controller (MVC) — 3710 knmaccudeckuii maboH, pa3aesiFoIImii
MPWIOKEHUE Ha TPU YETKO OMpPEICIICHHBIC ¥ B3aUMOCBSI3aHHBIC KOMIIOHECHTA:

— Mognens (Model): Snpo mupuiokeHus, oTBedaroee 3a 00pabOTKy
JIAHHBIX, JIOTUKY OW3HEC-TPOIIECCOB W xpaHeHue uHbopManuu. Mojaenb mojydaer
KOMaHJbl OT KOHTpPOJUJIEpa, MPEIOCTABIACT U OOHOBISET JaHHBIE, a TaKXKe
YBEJIOMIISIET MPEACTABICHUE O TPOU3OIIEIINX U3MEHEHUSIX.

- [IpencraBnenne (View): OtBeuaeT 3a BU3yaJU3alUI0 JIaHHBIX,
MPEOCTAaBISIEMbIX MOJIEIIBIO, U B3aUMOJCHCTBHE C MOjb3oBaTeneM. [Ipeacrapnenue
HE COJIEP)KUT HHUKAKOW OW3HEC-JIOTUKH, OHO TMPOCTO OTOOpakaeT [aHHEIE,

IMOJTYUYCHHBIC OT MOACIIN.
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- Kontposnep (Controller): /leficTByeT kak HOCPEIHUK MEXKLY MOJIETBIO U
npeacrasienneM. OH MOJy4aeT 3ampochkl OT MOJb30BaTeNsl, 00padaThiBaeT UX U
nepeaeT COOTBETCTBYIONIME KOMaHbI mMonenu. [locie momydeHuss OOHOBIEHUSI OT
MOJIeNIH, KOHTPOJUIEp OOHOBIISIET IIPEICTABIICHNUE.

[Ipenmymectsa MV C:

— SIcHoe pa3zneneHue OTBETCTBEHHOCTH: Kakplii KOMIIOHEHT OTBEYAET 3a
CBOIO Y3KYIO0 CHEIUaIu3aliio, 4YTO JejlaeT Koja O0ojiee CTPYKTYpUPOBAHHBIM H
MOHSATHBIM.

— VYrupomienHoe TtectupoBaHue: OTaeIbHbIE KOMIIOHEHTBI MOTYT OBITh
MIPOTECTUPOBAHBI HE3aBUCUMO JPYT OT JAPYra, 4TO YCKOPSET MPOIeCC pa3pabOTKU U
CHUKAET PUCKH.

— [ToBbimennast rubkocth: bnarogaps moaynsHOCTH, MVC m03BOJISIET
JIETKO MOJU(UIIUPOBATH OTJEIbHBIE KOMIIOHEHTHI 0€3 BIHMSHUS Ha pabOTy IPYrux
4acTel CUCTEMBI.

— MHorokpaTHoe ucIoiab3oBaHue: KOMIOHEHTHI MOTYT OBITh MOBTOPHO
MCIIOJIb30BaHbl B IPYTUX MPOEKTaX, UTO YCKOPSIET MPOLIECC pa3padOTKHU.

I'paduueckoe oToOpakeHre CTPYKTYPbI IPEACTABICHO HA PUCYHKE 8.

T

UPDATES MANIPULATES
VIEW CONTROLLER
\\% J
R &
O
N\ /
USER

Pucynox 8 — I'padpuueckoe otoOpakenne ctpykrypsr MVC



41

Model-View-Presenter (MVP) — sto Bapuaiuss MVC, B KOTOpOi#l KOHTpOJLIEP
3aMEHSIETCS IPE3EHTEPOM.

- Mogens (Model): Ananornyna moaenu 8 MVC.

- [Tpencrasienne (View): OroOpakaeT TaHHBIC W3 MOJCIH W IepeaacT
COOBITHS TIOJIL30BATEIS IPE3CHTEPY.

- [Ipesentep (Presenter): Conepxut BCro OM3HEC-IOTUKY U 00€CTIeurnBaeT
B3aUMOJICHCTBUE  MEXIYy MOJENb0 W  mpenacraBieHueM. lIpeseHtep  He
B3aMMOJICUCTBYET HANPSMYIO C TpEICTaBlICeHHEM, a paboTaeT udepe3 aOCTPaKTHBIM
uHTep(deiic, UTO MOBBIIIAET TECTUPYEMOCTD.

[Ipeumymecrsa MVP:

— [TonHOE pa3menenne OW3HEC-JIOTUKU U MPEACTaBICHUS: JTO 0obOJierdaer
TECTUPOBAHHUE, TaK KakK IPE3CHTEP MOXKET OBbITh MPOTECTHUPOBAH HE3aBHUCUMO OT
MpEeACTaBICHUS.

- YIpoueHHoe ynpaBlIeHUE COCTOSHUEM npuioxeHus: IIpeseHrtep
YIOpaBJseT COCTOSHUEM TMPWIOKEHUS W KOOPJAUHHPYET W3MEHEHHS B MOJEIH M
MpEeACTaBICHUH.

- IToBeimenHast riOKOCTh: MVP 103BOISI€T IETKO MEHSITh MPEACTABICHUE
0€3 U3MEHEHHS] OM3HEC-JIOTUKHU.

[Ipu BeIOOpE Mexy MVC u MVP cnenyer yuutsiBaTh:

- CnoxHocTh npwioxkeHus:: JlJis CIOXHBIX MPUIOKEHHH ¢ Ooraroii
ousHec-morukoi MVP MoxkeT ObITh MPEeANnoUYTUTENIbHEE, TaK KaK OHO 0OecrieurBaeT
0oJiee YeTKoe pa3elieHe OTBETCTBEHHOCTH.

- TpeboBanus k TtectupoBanuto: MVP oOecreunBaer 0Ooisiee TPOCTYIO
TECTUPYEMOCTb.

- OmnpiT pazpabotunkoB: s pa3zpaboTunkoB, 3HakoMbIXx ¢ MVC, nepexon

K MVP MmoxeT ObITh 00JIEE TIJIABHBIM.
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Harmsimnoe mnpencraBnenue cTpykTtypsl mmabmona MVP mpeacrtaBieHo Ha

Notifies =—]-
<~ Updates
w
AN J

pucyHke 9.

™ N\ Notifies Sends .
Sees Uses < changes Modifies
NN
Updates N, ~ « v
NN
N A
~

User

Pucynok 9 — I'padpuueckoe otoOpaxkenue crpykrypst MVP

Jis  co3maHus — OPUIIOKEHUM, MpelHa3HAYeHHBIX JUIsI  MEHEKMEHTa
He(pTeXpaHWINIIAMHU, pEKOMeHAyeTcss wucnoib3oBath MVC. DOrta crpykTypa
00€ecIeuynBaET YETKOE pa3JeICHUE JAHHbIX, JIOTUKU U MIPEACTABICHHUS, UTO YIPOIIAET

IpOoLECC pa3pabOTKU U MO3BOJISAET JIETKO MACIITAOUPOBATh MPHIIOKEHHE B Oy IyLLIEM.

2.3 O0o1IeHHAs aPXUTEKTYPa CUCTEMbI MeHEI)KMEHTa XPAHNUJINIIA

He(PTEeNnpoOaAYKTOB

ApXuTeKTypa KJIMEHTCKOTO TMPWIOXKEHUS JJIs CUCTEMbl MEHEIKMEHTa
XpaHWIHIIA HEPTEIPOAYKTOB MPEACTABISET COOOM KIMEHT-CEPBEPHOE MPUIOKECHHE
¢ MVC apxutekTypol, coaepkairyio B cede BoceMHaANaTh UHTEPHEHUCHBIX (HOpM.
Knuenrckas udacte paspaborana Ha si3pike C# ¢ ucnosib3oBaHueM (peiiMBOpKa
ASP.NET, WinForm u gRPC nns obecrieueHuss 0OMEHa TaHHBIMH MEXKTy KIMECHTOM
U CEPBEPOM.

JlaHHas apXUTEKTypa OTIMYHO MOAXOTUT s pa3paboTKW COBPEMEHHBIX,
rHOKHMX ¥ MacIITabMpyeMbIX MPHIIOKEHUN OJ1aroapsi CBOUM MPEeUMYyIIeCTBaM:

- WinForm — 3T0 OTHOCHTENBHO TPOCTOH (PEeUMBOPK IS Pa3pabOTKU

GUI, xoTophlii JIETKO OCBOUTB;
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- CKOPOCTh DPa3pabOTKH — HAJIWYUE TOTOBBIX DSJIEMEHTOB YIIPABICHUS
MO3BOJISIET YCKOPUTH IIpoliecc pa3paboTKH;

- ONTHUMAaJIbHAS MPOU3BOAUTENBHOCTh — WinForm o0ecreunBaeT BEICOKYIO
MPOU3BOJAUTEILHOCTh M CTAOMIILHOCTE paOOThI TPUIIOKEHUH;

— pazHooOpasue HJIEeMEHTOB YIpaBJiCHHs — Oorartblii HaOOp SIEMEHTOB
yIpaBICHUS MO3BOJSET CO3/1aBaTh pa3HOOOpa3HbIE MOJIb30BATEIbCKIE HHTEP(DEHCHI,

— paboTta ¢ naHHeIMU — WinForm mo3BossieT moaKIr04aThCs K pa3IundHbIM
WCTOYHUKAM JIAaHHBIX, TAKUM Kak 0a3bl TaHHBIX, (DaliiIbl U BEO-CEPBUCHI,

- IporpaMMHpPOBaHUE COOBITUH — 00paboTKa COOBITHM IOJB30BATEIS,
TaKMX KaK Ha)KaTHE KJIABUIII, METYKU MBIIIBIO, IIO3BOJIIECT CO3/1aBaTh HHTCPAKTHBHBIC
MPUIOKECHUS,

- tectupoBanue — WinForm moafepKuBaeT pa3iMYHbIE METOBI
TECTUPOBAHUS, TIO3BOJISIOIINE O0SCIIEYNTh KAUYSCTBO M CTA0OMILHOCTD MPUJIOKCHUH.

JInst BU3yalu3aluu TOJHOM apXWUTEKTyphl Oblia pa3paboTaHa auarpamma

pa3BepThIBaHUs, IPEICTaBIeHHAsA HAa pucyHke 10.

Client:WindowsPC

<<<<<<<<<<<<<<<<
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<=<source>>
AAAAAAA

<<designer»>

<<designer>>
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Pucynok 10 — Jlnarpamma pa3BepTbIBAHUSA KIIMEHTCKOT'O MPHUIIOKEHUS
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JmarpamMMa pa3BepTHIBaHMSI HATJSTHO JEMOHCTPUPYET pacipeneieHue
OCHOBHBIX KOMIIOHCHTOB TPHUJIOKCHHUSI TIO (PU3NYESCKUM W BHUPTYaJIbHBIM Y3JIaM.
[Tomp30BaTeNh B3aMMOJEHCTBYET C KIMEHTCKUM TIPHIIOKCHHUEM U OTIPABIISCT
3anpocel Ha cepBep uepe3 gRPC. CepsepHoe mnpusoxkeHue oOpabaThiBaeT 3TH
3aIlpockl, 00pamasch K HyXKHbIM MOAyJsiM. [locie 06paboTKu 3ampoCOB CepBEPHOE
npuiokeHne GopMUPYET OTBET U OTIPABIIAET €ro moyib3oBatento yepe3 gRPC.

JIIss HarJIIHOW JTEMOHCTpAIMK CIICHAPUS B3aMMOJCHCTBUS KIMEHTCKOTO U
CepBEPHOTO MPUJIOKEHHUS OblIa CIPOEKTUPOBAHA IUarpamMma IOCIIeJ0BaTeIbHOCTH
JUIS W3MEHEHHWs COCTOSIHHSI BXOJHOTO Hacoca pe3epByapa, IMpeAcTaBlIeHHAas Ha
pucynke 11. JlaHHas pamarpamMma IIOCJIEIOBAaTECILHOCTH OTPAXKACT IOATAIMHYIO
00pabOTKy Ha)kaTUs TMOJIb30BATEIEM 3JIEMEHTA YIPABJICHHUS M3MEHEHHSI COCTOSHUS
BXOMHOTO Hacoca. Ilomp3oBarens  B3aWMOJCHCTBYET C  IOJIB30BATEIHCKUM
uHTEepeiicoM, B pPE3yJbTaTe YEro TEHEPUPYETCS COOTBETCTBYIONIUH 3ampoc K

cepBepy uepes ycranoBieHHoe gRPC coequHeHue.

s ; Channel switchPumpStateinfo:
this:StorageTank StorageTankBL grpcv S :
9 9 GrpcDispatcher SwitchPumpStatelnfo 2]

IpStateSwitch_Click ' E
IpStateSwitch() | [=============m==z=mmmmemmeemeeo3
new GrpcDispatcher() !
<<return== E
b S L e '

...................................

new SwitchPumpStateinfo()

==return==

SwitchPumpStateAsync(...)

==return==

S bememmmmmmmmmmmnnnneas dememmmm e

UpdateReservoirlnfo()

==retumn==

(. ....................

Pucynok 11 — JIluarpamma nociie1oBaTeNbHOCTH
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CepBep 00OpabaThIBaeT 3ampoc U OTHPABISIET OTBET OOPATHO KIMEHTY 4Yepes
gRPC. 3arem KiMeHT 00pabaThiBa€T TOJYyYECHHbIE JaHHbIE W  OOHOBIIAET
M0JIb30BATENIbCKUN HHTEp(deiic. DTO BH3yalu3alus IMOMOTaeT MOHATh MpoLecce

pa6OTI>I IIpOorpaMMBbl Ha KaKIO0M JTallcC.

2.4 TpedoBaHUs K anNapaTHO-NIPOrPAMMHOMY o0ecrie4eHUI0 KIHUEHTCKOIo

NPUJIOKEHHU S

Cucrema MeEHEIKMEHTAa XpaHWIUILA HEe(TENpOayKTOB Kak KIMEHTCKOe
NPWIOKEHUE  BBIIBUTAeT  ONpeleJCHHble TpeOOBaHUS K  allapaTHOMYy U
nporpaMmMHOMy oOecnedeHuto. Hannume Xxopommux mnapameTpoB KOMIIBIOTEpA
o0ecrieunBaeT CTaOWIBHYI0 U OBICTPYIO pabOTy CHCTEMbI, KOTOpas BaXKHa s
PaBUJILHOTO Y CBOEBPEMEHHOIO YIIPaBJICHUS pecypcamu MpearnpusiTUs.

MunumanbHble TpeOOBaHHMS MpelHa3HauyeHbl JJs obecrieyeHus 0a30BoOM
(YHKIIMOHAIBHOCTH U MPOU3BOJUTEIBHOCTH, OHU MOAXOJAT JUIS MaJIbIX U CPEAHHUX
cucteM. OJIHaKO, €CIIM UCIOJIb3yeTCsl OOJIbIIOE KOJUYECTBO O0OpabdaThIBa€MBbIX
JAHHBIX, PEKOMEHIYEeTCSl  MCIOJb30BaTh  OOOpPYJOBAaHME M  IPOTrPaMMHOE
oOecrieyeHue, COOTBETCTBYIOIME PEKOMEHAYEMbIM TEXHHUUYECKUM TpPEeOOBAHUSIM.
MuHuManpHble UM PEKOMEHJyeMble MapaMeTpbl amnmapaTHOro OOecHeYeHHUs

npejcTaBeHbl B Tabuie 15.

Tabnuma 15 — [TapameTprl anmapaTHOTO 00€CTICUCHUS

MunumanbsHbie TpeOboBaHusi | PekoMeHnmyembie TpeOOBaHUS
TakroBas yacTtora JIByXbAepHBIN Ipoieccop | UeTbIpexbaIepHbIi IPOLIECCOD
rporeccopa c yacroron 2.0 I'T1y c yacrorou 2.5 I'T1q
CereBoit aganTep 1 Kb/c 1 Mb/c
OmnepaTuBHas 1 ME o ME
namsiTh
Kectkuit quck 200 Kb 1 Mb

MuHuManbHble W pEeKOMEHJyeMble  TpeOOBaHHA K  MNPOrPaMMHOMY

o0ecreueHuIo Mpe/ICTaBlIeHbl B Tabuiie 16.
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Tabnuna 16 — TpeboBanust K MPOrpaMMHOMY OOECTICUCHHTIO

MuHuMabHBIE Pexomennyembie
TpeOOBaHUS TpeOOBaHUS
OmneparroHHas cucTeMa Windows XP Windows 10
SQL Server SQL Server Management
CYbI Management Studio | Studio 2019 nocnennei
2019 BEpCUH
DpeiiMBoOpK 7 foment gRPC gRPC nocnenneit Bepcun
CEPBEPHOTO B3aUMOJICUCTBUS
[Tonnepxka si3pIka Cit o
pOrpaMMHUPOBAHUS

Yder moTpeOHOCTEH B ammapaTHO-IPOrPaMMHOM OOCCIICYCHUH W YETKOE
ONMHMCaHWE TPEOOBAHWI K KIMEHTCKOMY OOOPYIOBAaHHUIO SIBISACTCS HEOTHEMIIEMOU
YacThIO TIpoIlecca pa3pabOTKH MPOTPAMMHOIO OOECMEUYEHUS W BaXKHBIM YCIOBHEM
€ro yCIIEITHOrO BHeIpeHus W (yHKOuoHMpoBaHUA. [Ipu BeIOOpE ammapaTypbl U
IPOTrPaAaMMHOTO 00eCIIeYeHUsT HEeOOXOAMMO YUUTHIBATh TEKYIIUE U MPOTHO3UPYEMBIC
NOTPEOHOCTH CHCTEMBI, YTOOBI OOECIIECUHUTh €€ HAJIeKHYI0 PaboTy M BO3MOXKHOCTH

MacIITaOupOBaHUS B OYIyIIEM.

2.5 O0ocHOBaHUE BbIOOPA TEXHOJIOTUH M CPEACTB pa3padoTKu

KJIMCHTCKOI'O IIPUJIOKCHUSA

BbiOOp KOHKPETHBIX TEXHOJOTMH ¥ HHCTPYMEHTOB pPa3pabOTKu ISt
KITMEHTCKOTO TIPWJIOKEHUS OMPEAEIIeTCS HECKONBKUMH KITIOUEBBIMU KPUTCPUSIMH,
BKJIIOYAsl crieliuUIHbIC MOTPEOHOCTH IPOEKTA, YPOBEHBb KOM(pOpPTa pa3padOTIYHUKOB C
STUMHU HMHCTPYMEHTaMH, IMOJICPKKY CO CTOPOHBI TIPOW3BOJMTENICH, MHCHHE
coo01IecTBa pa3pabOTINKOB, a TAK)KE HAJIEKHOCTH M MIEPCIIEKTUBBI TEXHOJIOTHH.

B wnamem cnywae, BbiOOp manm Ha Visual Studio 2019 c sa3pikom
nporpammupoBanuss C#, Kak Ha cpempl, OTBeYaronue OONBIIMHCTBY U3
MIEPEUNCIICHHBIX TPEOOBAHMIA.

Ha ceromHsmHMil neHb CyIIECTBYET MHOXKECTBO cucteM s co3manus GUI.
HecMoTpst Ha TO, 4TO BCE OHHU BBHINIOJHSIOT OJHY U Ty K€ OCHOBHYIO 3ajJady, cam

IIPOLIECC BBIITOJIHEHHKS ATOM 3a71a4i BAPbUPYETCSA B IIUPOKKUX MpPEaeIax.
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Microsoft Foundation Classes (MFC) — 5to HaTuBHBIH (pEHMBOPK s
pazpabotku npwioxenuit Windows. IlpenoctaBnsier aOcTpakiuuu ajisi paboOThl ¢
Windows API, no3Bonssi co3gaBaTh NPWIOKEHUS € TpaduuecKuM HHTEpQeiicoMm.
Janneiii  ppeiiMmBopk xopomo uuTerpupoBan ¢ Windows AP, moanepskuBaercs
Microsoft, a Tak:ke ONTHMU3HPOBAH VISl IPOU3BOAUTEIBHOCTH.

bubnmorexa mradinonoB Windows (WTL) — ato Lightweight 6uGimoreka Ha
6aze ATL (Active Template Library), npengocrasnstomast goctyn k Windows API.
Hmeer mainblii pa3Mep 4To 00yClaBIMBaETCA BBICOKOW CKOpPOCThbIO paboThl. [IpocToi
B OCBOGHMM U THOKMH B HCIHOJIB30BAHUM YTO IO3BOJSIET pa3zapabOTYUKaM
KOHTPOJIUPOBATH BCE ACTICKTHI pealn3aluu.

Object Windows Library (OWL) sBnsercs ycrapeBmeli OMOIHOTEKOH,
ocHoBanHOM Ha C++. [IpemocTaBiser mMpoCTOM CIOCOO CO3MaHMS MPUIIOKEHUN IS
Windows omnako OWL yxe He HCIONb3yeTcsi B COBPEMEHHBIX IpoekTax, WinForms
SBIIETCS 00JIee aKTyaJIbHBIM BEIOOPOM.

bubnunoreka BuzyanbHbIXx KOMIMOHEHTOB (VCL) — 3TO HaTUBHBIN (peiiMBOpK
st pa3paboTku npuioxkeHud nox Windows, ucnons3yemsiii B Delpht u C++
Builder. TlpenoctaBnser OoJbIlioN HAOOp KOMIIOHCHTOB M HMHCTPYMEHTOB IS
co3nanus rpaduveckoro uHTepdeiica XoTs JaBHO He moaaepxkuBaercss Microsoft.

Windows Presentation Foundation (WPF) — sto ¢peiimBopk i co3maHus
MPUIOKEHUI ¢ 00TaThIM MOJIb30BaTENIbCKUM MHTepdeiicom, ocHOBaHHBIM Ha XAML
(Extensible Application Markup Language). OH mnoaaepXuBaeT COBPEMCHHBIC
KOHIIETIIINU pa3paboTku, Takue kak MVVM, umeer boraTeiii Habop WHCTPYMEHTOB
Ut paboTHI ¢ TpaduKOil 1 aHUMAITUEH, a TAK)KE BBICOKYIO CTETICHh KACTOMU3AIINH.

bubnuorexka monb3oBatenbckoro uHTepdeiica Windows (WinUI) smasiercs
HATUBHBIM (PPEUMBOPKOM JUIsI CO3JaHUSI COBPEMEHHBIX MpuioxkeHud Windows,
ucnone3yrommin  XAML wu  C++. Ilognep:kuBaeTr COBPEMEHHbBIE KOHLEMLIMU
pa3paboTku, Takue kak MVVM, mnpenocTaBisieT AOCTYyH K HOBBIM (DYHKIHSIM
Windows 10 u 11, a taxkxe coBmectum ¢ UWP (Universal Windows Platform) u

WinForms.
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Windows Forms (WinForms) — sto ¢peiiMBOpK i pa3pabOTKH OKOHHBIX
npwioxkenut ans Windows. IlpenocraBnsier HaOOp BHU3YaJbHBIX 3JIEMEHTOB,
COOBITMII M KOMIIOHEHTOB /JIs cO3JaHus rpapuyeckoro umHrepdeiica. Ilpocroii B
UCIOJIb30BAaHUU, UMEET OBICTPYIO CKOPOCTh pa3paboTku. boibiioilt Habop TOTOBBIX
KOMIIOHEHTOB U xopouo uHTerpupoBad ¢ .NET Framework. WinForms siBnsercs
OoJiee BRICOKMM ypoBHeM abctpakiuu no cpaBHennio ¢ MFC u WTL, npenocTaBiss
0oJiee MPOCTYIO Pa3paboTKYy.

Tak >xe cymiecTByeT OoJibllioe pa3zHooOpa3ue MPOrpaMMHOTO OOecreueHus,
NpelHa3HAaYeHHOro Ui paboThl HaA OPWIOKEHUSMH, HX pa3pabOTKu U
TECTUPOBAHUS.

Eclipse — sro OecruiaTHOe CpeacTBO Pa3pabOTKH C OTKPBITHIM HCXOTHBIM
KOJOM JUIsi pa3pabOTUUKOB MporpaMMHOro obecrneueHusa. OHO MOIJEPKUBACT
HECKOJIbKO SI3BIKOB MporpammupoBanusi, Bkitouas C, C++, JAVA, Perl, PHP, Python
nu Ruby. V Eclipse ouenp rmOkas cucreMa IUIarHHOB, KOTOpas ITO3BOJIICT
YCTaHaBJIMBATh JOMOJHUTEIbHBIE MOIYJIU Il pacmupenus ¢pyHkimoHana. OaHako,
no cpaBHenuto ¢ Visual Studio, Eclipse npennmaraer Menee ynoO0HOE CpPEICTBO
OTJIAJKU KOJa.

IntelliJ IDEA — 3T0 cpena pa3paboTKH, KOTOpasi CO3/iaHa sl IPOAYKTHBHOIO
nporpaMMmupoBaHuss Ha Java. OHO ympomaeT MPOLECC KOAUPOBAHUS M CHIXKAET
KOJMYECTBO OONIMX OIMUOOK, TOCKOJIbKY TIpeajiaraeT MOIIHbBIE HHCTPYMEHTHI
OTJIAJKUA M MPOBEPKU KOAA. DTO MIIATHOE CPEJCTBO pa3pabdOTKH, a ero OecruiaTHas
BEPCUS UMEET OTPaHUYCHHBIN (DYHKITMOHAT.

Visual Studio 2019 — oana U3 cambIX MOIIHBIX M THOKMX MHTETPHUPOBAHHBIX
cpen pazpabotrku (IDE) or xopmopamuum Microsoft. OHa moajepKHBacT MHOTO
S3BIKOB  MPOTPAMMHUPOBAHUS, TO3BOJIIET  CO3JaBaTh  KpocciuiaT(popMeHHBIE
MPUJIOKEHUS, BKJIIOYAET B ceOsl MOJACBETKY CHHTAKCHCa, YMHYIO MPOBEPKY KoJa U
byHKIUKA OTIAAKW, 4TO obJerdaer mporecc paspabotku. Visual Studio maeanpHO
MOAXOIUT IS pa3paOOTKH NMpuokeHu Ha miatrgopmax Microsoft, Bkimrouas .NET,
Azure u Xamarin, UMEET MOIIHYIO CHUCTEMY IUIAaTMHOB U PACIIMPEHUH, YTO

MO3BOJISIET pPa3paboTYMKaM 3HAYUTENIBHO pacupsTh (yHKIHOHATBLHOCTH [DE,
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npeayiaraeT BCTPOCHHBIE WHCTPYMEHTHI JJisi paOOThl B KOMaHJE, BKJIIOYAsi CHUCTEMY
KOHTPOJII BEPCHH W WHCTPYMEHTHI IS IUIAHUPOBAHUS W OTCICKUBAHUS
npoekrtoB [10].

S3pik  mporpammupoBanus C#  gBisieTCsl  COBPEMEHHBIM, OOBEKTHO-
OPUEHTHUPOBAHHBIM SI3BIKOM M HMEET IIMMPOKOE NPHUMEHEHHE M TOIJCPKKY CO
CTOpPOHBI pa3paboTuukoB. C# Oorar (pyHKIIMOHATBLHOCTHIO U TMPEJIaraeT XOPOIIUN
OamaHc MeXAy MOIIHOCTBIO U MPOCTOTOM B HCIOJB30BAHUU, YTO JENAET €ro
MPUBJICKATEIHHBIM JIJIS1 pa3pabOTKH KIMEHTCKUX MPUII0KESHUN.

Jlist  opraHuM3zanuu  KJIMEHT-CEPBEPHOrO B3aUMOJCHCTBUS Oblia BbhIOpaHa
texHosorus gRPC ot Google. gRPC — 310 coBpeMeHHbIH, OTKPBITHIA (PpelMBOpK
JUTsL YIAJIeHHOTO BBI30Ba Tpoueaypbl or (Google, KOTOpoe HCMOIB3YyeT MPOTOKOI
HTTP/2 nns mepenaum naHHbIX U OuHapHBIA (opmar Protobuf mis cepuanuzamum
JAHHBIX, 00€CIIEYNBAET BHICOKYIO MMPOU3BOAUTEIHHOCTD U MOAICPKUBAET MHOKECTBO
S3BIKOB Ha pa3HbIX Tuiardopmax. OH MOAepKUBAET KOHTPAKTHOE B3aUMOJICHCTBHE,
4YTO O0O0ECHeYMBAET SICHOE ONHMCAHUE CEPBUCOB, MpeAjiaraeT HaJACKHYI0 paboTy u
BO3MOXHOCTh pa3pabOTKH pacipeeieHHbIx cuctem [11].

GraphQL — »3TO OTKpBITBIA cTaHAapT, paspaboTtanHbiii Facebook. Ow
MO3BOJISICT KJIIMCHTY OINPEACIATh CTPYKTYPY OTBETOB, YTO MOXKET COKPATHTh O00BEM
NepeIaBaeMbIX JAHHBIX M TOBBICUTH MPOU3BOAMTENBHOCTh. OmHAKO, 3TO Tpedyer
00JIBIIIEr0 KOJUYECTBA KOoJla /Il 00pabOTKU 3alpoCcoOB Ha CEpPBEPE, U €ro MOAJIEPIKKa
CTOPOHHMMH OUOJIMOTEKaMU MOXET OBITh OrpaHuueHa mo cpasHenuto ¢ gRPC [12].

REST (Representational State Transfer) o6srano ucmons3yer HTTP/HTTPS
KaK TMPOTOKOJ TPAHCIIOPTa MW JIOMYCKAaeT WCIOJb30BaHUE JEKIapaTHUBHBIX
poTokoyoB, Takux kak XML u JSON. On mupoko npumeHsercs B BeO-pa3paboTke
u3-32 CBOEU MpOCTOThI M HaaexkHocTH. Oanako, B ominune or gRPC, REST He
MOJJICP)KUBACT Tepenadyy OWHApHBIX JaHHBIX, M TIO9TOMY MOXET OBITh
HeaPPEKTUBEH IS Tiepeiaun OOJIbIHX 00heMOB JaHHBIX [13].

Takum oOpa3zom, BBIOOpP OSTUX TEXHOJOTUA U CPEACTB pa3pabOTKH
o0ecreuynBaeT HAJIECKHOCTh, MPOU3BOIUTEIBHOCTh M PACIIMPSIEMOCTh KIMEHTCKOTO

NPWIOKEHUS, a Takxke 3PPEeKTUBHOCTH U YA00CTBO TIpoliecca pa3paboTKH.
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3. Pa3pa®oTka nporpaMMHOro odecrne4eHusi KIMEeHTCKOr0 MPUI0KeHHU s
3.1. Pazpab6oTka untepdeiica nmojb3oBaress

Wutepdeiic momp3oBarens pazpadoran ¢ nomomnrsio Windows Forms nva C# B

Visual Studio. ®opma peructparuu npeacTaBiieHa Ha pucynke 12.

¥ Buog >
1 ABTopusaumAa ——— |
Norux
|
| | 2.
Mapone
Tun none3ceaTtena
| S I——— 3 .

Darnnung

Hran

* Oruecteo

3aperncTpUpoEaTECA —

Pucynok 12 — ®opma perucrpanuu

KomnoneHnTsl, ykazanHbie MUGPOBLIMU BEIHOCKAMHU Ha PUCYHKE 12 ONMCaHbIB
tabaue 17.

Tabmuma 17 — Onrcanre KOMIOHEHTOB TIaBHOU (hopmbl pucyHka TT

Ne /1 | Umg xomnoHeHTa | THIr KOMIIOHEHTa Ha3nauenune xkoMmoHeHTa
1 tabControl, I'pynna Bknagok | KoMmoHeHTs I8 CO3/aHUsl  CTPAHUIL
tabPage Bkiasok. tabControl ympasnsier cBsi3aHHBIM

HaOOpOM CTpaHUI] BKJIaI0K, tabPage
OIMUCBIBACT OTACIBbHYIO CTPAHUIY BKIIAJAKHU

textBox TexcToBoOe 10JIE Kommonent mnag  BBoOza TEKCTa
2 MOJIb30BaTENEM B (hOpPMY
comboBox ITone co ciuckom | KommoneHT IMO3BOJISET MOJIb30BaTEIIO
3 BBIOpaTh DJIEMEHTHl W3 CIHMCKA WM BBECTU
HOBOE 3HAUCHUE
A button Kunonka Windows | IlpexcraBisier KHONKY pETHCTPAllid  Ha

CTpaHHULIE
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Ha d¢opme peructpamnuu, mnpenctaBisomieil coOO0d KIHOYEBOW KOMIIOHEHT
M0JIb30BATEIbCKOT0 HMHTEp(eiica CUCTEMBI, pa3MEUIEHO 3HAYUTEIBHOE KOJIMYECTBO
aKTUBHBIX DSJIEMEHTOB YIpPABICHUS, MpPEIHA3HAYCHHBIX JJIsI BBOJA JaHHBIX
noJyib3oBaTens. JlaHHBIE AJIEMEHTBHI, SBJSSACH HEOTHEMJIEMBIMU YacTIMHU (POPMBI,
cilyXaT JUisl TOJIydeHUss U o0paboTku HHGOpMAMK OT TOJIb30BaTelNsd, Hrpas
KJIFOUEBYIO POJIb B IPOLIECCE PETUCTPALIMH.

B 3aBucuMocTH OT B3aUMOJEHCTBUS MOJIB30BATEIS C JIIEMEHTAMHU YIIPABIICHHUS,
pEAIM30BAaHHOTO IOCPEACTBOM COOBITUSL KJIMKA MBIIIBIO, OCYLIECTBISETCA JIMOO
aKTUBalMs Apyrux ¢Gopm, JUO0 TEPeKITIOYEHUE MEXKAYy BKIAJKaMH B DJIEMEHTE
ynpasinenust tabControl, 1100 BbIOOp 3HAYEHUH W3 CIHUCKOB B KOMIIOHEHTaX
comboBox.

[lepexmrouenue Mexnay Bikiaakamu B tabControl, peanmu3zoBaHHOe uyepe3
MEXaHU3M COOBITHH, MTO3BOJISET MOJIb30BATEIIO NEPEKITIOYATHCA MEXKY Pa3INYHBIMU
pasnenamu GOpPMBI, COJIEPKAIMUMHE CTICITU(PUISCKHAE TPYIIIHI TaHHbBIX.

Bri6op 3HaueHHWi! U3 CHHCKOB B 3JIeMEHTax comboBox, peann3oBaHHBIX C
UCIIOJIb30BAaHUEM MEXaHU3Ma BBINAJAIOIIET0 CIUCKA, MPEJOCTABIISET MOJIb30BATEIIO
BO3MOXHOCTh BBIOpaTh TMOJIXONAIIMNA BapHaHT U3 TNPENONpPENeTICHHOTO Habopa
3HAQYCHWH, 4YTO 3HAYUTEIBHO YMPOIAaeT MpOoIecC BBOAA JAaHHBIX M TOBBIIIACT
yI00CTBO MCTIOIB30BaHUS (POPMEI.

BaxxHo oTMeTHTh, YTO BCE DBJEMEHTHI YIpaBJICHHS Ha (opMe perucrpaiuu
WHTETPUPOBAHBI B €IMHYIO CUCTEMY, KOTOpasi 00€CTICUNBAET IJIABHBIM U UHTYUTUBHO
MOHATHBIM MPOLECC B3aMMOAECHUCTBUSA TNOJIB30BATENsl C CHUCTEMOM, IO3BOJAS €MY
Jerko ¥ 3¢ (HEeKTUBHO 3aMOIHATH HEOOX0AUMYIO HH(POpMAIIHIO.

®opma «/lucneTduep» OTKpbhIBaeTcsl MpU HaXaTUU KHONKUA  (OpMBbI
ayreHTuukanuu «BoilTw», Tmpu yCIOBUM, 4YTO Y 3apErUCTPUPOBAHHOTO
M0JIb30BaTENsl OB BBIOPAH TUI MOJIB30BATENS B 35ieMeHTe comboBox «lucneTtuepy.

HanHast popma npeacTaBieHa Ha pucyHke 12.
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KommoneHnTsl, ykazanHubie IU(QPOBBIMU BEIHOCKAMU Ha pUCYyHKE 13 omucaHbl B

tabaune 18.

>

o [ucnetuep /

MapTeiHoB Cepreli Cnucok pesepeyapos

Pesepeyapel

Kypuan

/

JoBaenTe

Yaanute

BaBNTE HECKOMEKD,

NameHe

Ben3mH

Pezepeyap N

;‘V
MwH. yposeHb: 11
Hacoc sakaqkm N21004

NzmeHeH

Cxopocts: 32 6/c

Pegaktupoeate

CBpocute

AN-95 \ 0%

0/12 Bap
Makc. yposeHb: 12

MameHeH Bintoumts

Ckopocrs: 12 6/c

3arpysuTe KoHPUETpaLMID

CoxpannTte kpHdUrypaumio

Al

/

Pucynok 13 — ®opma «/lucrieruep»

Tabmuna 18 — Onrcanne kKoMIoHEHTOB (hopmbl «JlucmeTaepy

o
on nacoc N21005 -~

Nen/m | mst kommioHeHTa | Tur KOMIOHEHTa Ha3znauenue koMronenTa
1 listBox CriicoYHBIH OToOpakeHUe CIHCKa SJICMEHTOB
BBIBOJ]
label CrannmapTHas .
2 sap OTtobpaskaeT crangapTHyio Metky Windows
METKa
3 button Kuomka Windows | TlpenctaBiasier  KHONMKY ~ Ha  TaHENd
WHCTPYMEHTOB
flowLayoutPanel | ITanensHBIH croi
4 YnopsaounBaHUe 3JIEMEHTOB
c groupBox ['pynupoBka OObenuHeHNe IPYTHX YIEMEHTOB
6 listitemReservoirs | Coctosiaue OToOpakeHue crrcKa pe3epByapoB
pe3epByapa
. panel [Tanens I'pynupoBKa KOJUIEKLIUU HJIIEMEHTOB
YIPaBIICHUS




53

B ormmuue ot dopmbl «Peructpamnus», popma «/lucnerdep» mpencraBiser
co0oil Oonee KOMIUIEKCHBIH uUHTepdenc, MpeAoCTaBIAIOIMINA  paclIupeHHbIE
BO3MOXHOCTH /I yIpaBi€HUs HeTeXpaHWIMILAMU M UX KOoHpurypauusmu. OHa
BKJIIOYAET B CeOSI MHOXKECTBO CIECIUATU3UPOBAHHBIX AJIIEMEHTOB, PEAU30BAHHBIX C
UCIoNib30BanueM TnepenaoBbix  Windows FOrms TexHOJIOTHH, 4YTO MO3BOJSCT
ONITUMH3UPOBATH MPOIECCHl AIMUHUCTPUPOBAHUS 1 MOHUTOPHHTA.

®opmMma «JlucreTuepy SBISETCS HEOTHEMIIEMON YaCThIO CHUCTEMbI YIIPABICHHUS
He(pTeXpaHWIMIIAMA M [peJHa3HauYeHa U1 YIOPOIIEHHS  IPOLIECCOB
aIMUHUCTPUPOBAHUS U MOHHUTOPHUHTA. bnaromapss  cBoeld  MIKMPOKOMA
(GYHKIIMOHATHPHOCTH W HWHTYUTUBHO TOHATHOMY WHTep(deiicy, OHa TO3BOJISAET
ONITUMH3UPOBATh PabOTy ¢ HEPTEXpaHWIUIIAMH U YBETUIUTH 3(H(PEKTUBHOCTH HX
UCIOJIb30BAHUS.

dopma «MeHemKep» OTKPHIBAETCA TP HAKATHM KHOMKH  (OPMBI
ayreHTuukanuu «BoilT», Tmpu yCIOBUM, UYTO Y 3apETUCTPUPOBAHHOTO
MoJIb30BaTelNsl ObLIT BBIOpaH THUII MOJIb30BaTENs B aeMeHTe comboBox «Menemxkep».

JanHas (bopMa MpeJICTaBlICeHa HA pUCYHKE 14.

. MEHe,apKep/ \ — O *
rpOMOB Erop Crnvcok AoKymeH JoGaeuTe )’,a,anurb [JoBaENTE HECKONBKD

)KypHan p‘""""’ raz \ﬂ,oroeop Ha notpebnenue N210098
F"_ﬂ - | OTKprTb,ﬂ,DK}"MEHT |

“h;"" "a"m;"l [lata Hauana aeiictemn Jlata okoHuaHua

— || [16062024000:00 | [16.06.2024 0:00:00 — | T
CymMmma goroeopa Obbem ,—-’
000 | P o bap
3akazumk Hedtenpoaykr
|BlackGold Energy | |an-92 |

PegakTuposats Co3gats gokymerT
l

e

Pucynok 14 — ®opma «Menemxep»
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KomnonenTsl, ykazanHble UGPOBEIMUA BEIHOCKAMU Ha PUCYHKE 14 ommcaHbl B
tabaune 19.

Tabnuma 19 — Onucanue koMmoHEeHTOB (hopmbl « MeHeKep»

Ne i/t WM xomnonenTa | Tun koMnoHeHTa Ha3nauenue xoMIoHeHTa
1 listBox CrnucouHsIit OTto0pakeHue crucka 3JeMEHTOB
BBIBOJI
label Crangapraast .
2 1ap OTtobpaskaeT crangapTHyio Metky Windows
METKa
3 button Knonka Windows | IIpencraBiseT  KHONKY  Ha  HaHEIH
UHCTPYMEHTOB
4 textBox TexkcToBOE 10JIC Komnonent s BBOJA TEKCTa
M0JIb30BaTeIeM B (hopMy
. panel [Tanens ['pynupoBKa KOJIEKIIUU JIIEMEHTOB
yIpaBJeHUs
6 flowLayoutPanel | ITanenbHBIN criol | YHopsiiouMBaHUE 3JIEMEHTOB

DJEeMEHTBI YIIpaBJICHUA, OIIMCAHHBIC B JOIIOJIHUTCIIbBHO BbI3BIBACMBIX q)OpMaX,

SIBIISTFOTCS] CTAaHAAPTHBIMU JJICMEHTAMH YITPaBJICHUS.
3.2. IIpoexTpoBaHue

CrpykTypa nporpaMMbIX CPEACTB MPUBEICHA HA PUCYHKE 15,

GrpeUtils ¥
Knacc

[

GrpcDispatcher ¥ | Grpelogs ¥ GrpcAuthentica... ¥ GrpcManager ¥
Kasce Knace Knace Knace
& GrpcUtis + GrpeUtis b GrpcUtis -+ GrpcUtis
AddDocument ¥ | AddDocuments ¥ | AddStorageTanks ¥ AddTank ¥ | Auth ¥
Kasce Knace Knsce Knace Knace
+ Form b Form -+ Form b Form b Form
DelDocument ¥ DelTank ¥ DispatcherForm ¥ Document ¥ DocumentEdit ¥
Knace Knace Knace Knacc Knzce
=+ Form - Form -+ Form = Form - Form
Documents ¥ ) | ListtemDocume... ¥ | | ListitemReservo... ¥ Logging ¥ ) | Managerform A
Kasce Knace Knsce Knace Knace
+ Form b UserControl + UserControl b Form b Form
4 Mons
mmmmmm—mm = °
| Program ¥ Reservoirs ¥ StorageTank ¥ Storage TankEdit ¥ @
| Static Knacc Knace Kaacc Knacc ;
2 =+ Form + Form =+ Form a
@, userlogin
)

Pucynok 15 — JI[uarpamMmma KiaccoB KIMEHTCKOTO MPHIIOKEHUS



55

ﬂI/IanaMMa KOMIIOHCHTOB KIIMCHTCKOI'O IIPHJIOKCHUA, IIPCACTABJICHA Ha

pucyske 16.

ListliemReservoirs.cs
AddTank.cs
g AddStorageTanks.cs

DelTank.cs
% StorageTank cs
_ Program.cs |!
g StorageTankEdit.cs '
: ) % a
T 154 Auth.cs
g DocumentEdit.cs o cs
R |7 e
g Document.cs <$ Documents.cs goelDocument.cs
V P

g AddDocuments.cs ListltemDocuments.cs $ AddDocument.cs

Pucynok 16 — JluarpaMma KOMIOHEHTOB

Kparkoe onucanue Kaxxaoro KOMIOHEHTa MPUBECHO Jaliee:

- DispatcherForm.cs — rimaBHast popma gucrneryepa, coaepkamias B cede
nouepHue GOpMBbI;

- Reservoirs.cs — ¢popma, comeprkaiasi Bce pe3epByaphl B CUCTEME;

- StorageTank.cs — popma HepTeXpaHUIHIIA;

— StorageTankEdit.cs — dopma penakTupoBaHus HePTEXPAHHUIIHUIIA;

- AddStorageTanks.cs — ¢popma 1o0aBieHUsT HEPTEXPAHHITHUIII,

- ListitemReservoirs.cs — moyib30BaTeIbCKUI KOHTPOJ OTBEUYAIOIINN 3a

BBIBOJI KPATKOM MH(pOpMaILIUK pe3epByapa 1 peakilfio OT MOJIb30BaTEs;
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- AddTank.cs — dbopma nodaBneHus HeTEXpaHWIHIIA,

- DelTank.cs — popma ynanenus HehrexpaHUIHUINA;

- Logging.cs — ¢hopma BelieHus )KypHaJla B CUCTEME;

- GrpcUltils.cs — dacan mis uatepdeiica gRPC;

- Auth.cs — popma ayTeHTUDHUKAIIH;

- Program.cs — Touka BxoJa B NPUJIOKEHHE, OOECIIEUMBAET 3aIyCK
dbopmbr Auth.cs;

- ManagerForm.cs — rinaBHas ¢opma MeHeIKepa, cojepkalias B cede
JOYEPHHUE BOPMBI;

- DocumentEdit.cs — popma pegakTipoBaHUS JOKYMEHTA,

- Document.cs — dopma 1OKyMEHTa;

- DelDocument.cs — dhopma yaaneHns JOKyMEHTa,;

- AddDocument.cs — ¢popma 1o6aBiIeHUs JOKYMEHTA;

- ListitemDocuments.cS — mob30BaTEIbCKHI KOHTPOJI OTBEYAIOIIMIA 3a
BBIBOJT KPaTKOW MH(OPMAIINN JOKYMEHTBI U PEaKIIHIO OT T0JIh30BaTEIIS;

- Documents.cs — ¢opma, coxaepxarmias B ceOe Bce JOKYMEHTHI B
CHCTEME;

- AddDocuments.cs — ¢popma qo0aBiIeHHS TOKYMEHTOB.
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4. TecTUpOBaHUE KJIHEHTCKOI0 NPUJI0KEHHUS] CUCTEMBI
4.1. Bb100op MeT010JIOTHH TECTUPOBAHUS

Ha ceromnsmHuii J€Hb HE CYLIECTBYET TAaKUX METOJIOB TECTUPOBAHUS
IPOrpaMMHOr0 00€CNeUYeHUs, KOTOPbIE MO3BOJISIIOT OJHO3HAYHO M TOJHOCTHIO
BBISIBUTH BCE OLIMOKM M  YCTAaHOBUTh KOPPEKTHOCTh (PYHKIIMOHHUPOBAHUS
aHanu3upyeMor mnporpammel. lloaTromy Bce MeTOABI TECTUPOBAHUS SIBISIIOTCSA
(dopManbHBIMU TPOLIECCAMU  TPOBEPKH HCCIEAYEMOTO WM pa3padaThIBA€MOI0O
MIPOTPpaMMHOT0 00€CTICUEHUSI.

TecTupoBaHHe TMOHUMAETCA, KaK MPOLECC, KOTOPBIM NpUMEHSeTCs IS
oOHapyxeHust omnook. Ho /i monp30BaTenbcKoro MpuiIoKeHUs BaXHO, YTOOBI BO
BpeMsi TECTHPOBaHHUS ObLJIO MPOBEPEHO HE TOJBKO IOBEACHUE CHUCTEMbI, HO U
uHTep(delic moap30BaTENsI Ha HPrOHOMUYHOCTh U YJ100CTBO HCIIOIb30BAHMS.

Bce Buabsl TectupoBaHMS MPOTPAMMHOIO OOECIEUEHHUS MOYKHO YCIIOBHO
pa3zenuTh Ha TPU TPYMIbl, B 3aBUCUMOCTH OT MIPECIIETyEMBIX LIEJICH:

- (yHKUHMOHAIbHBIE;

- He()YHKIIMOHALHBIC,

- CBSI3aHHBIE C U3MEHEHUSIMM.

QOYHKIMOHAIBHBIE TECThl O0a3UpPylOTCI HAa OCOOCHHOCTAX, (QYHKUUAX U
B3aUMOJICUCTBUM C JAPYrMMH cucteMaMd. OHU NpeaCTaBIEHbl HAa BCEX YPOBHSX
TECTUPOBAHUS: KOMIIOHEHTHOM WM MOJAYJIbHOM, MHTETPAIIMOHHOM, CUCTEMHOM H
npueMoyHoM. Tak ke (yHKIHMOHAJbHbIE BHJIbI TECTUPOBAHUS PACCMATPUBAIOT
BHEIIIHEE NTOBEJCHUE CUCTEMBI.

HedyHkimonanbHoe TECTUPOBAHHME OIUCHIBAET HYXKHBIE ISl OMNpEIEICHUS
XapaKTepUCTHK MPOrPaMMHOTO O00ECIEYeHHs] TEeCThl, KOTOpbIE H3MEPSIOTCS
pa3IMYHBIMM BETUYMHAMU. JIaHHBIA BUJ TECTUPOBAHUS OIUCHIBAET Kak paboTaer
cUCTEMa.

CBsi3aHHBIE C U3MEHEHHsI TECTUPOBAHUS MIPOBOJUTCA B KadyeCTBE MOBTOPHOIO
YK€ II0CJIE€ BHECEHHsS HEOOXOAMMBIX H3MEHEHUil B mporpammy. IIpoBoautcs s

MOJITBEPKCHUS, YTO HalIeHHas! paHee mpobieMa Obuta AEWCTBUTEIBHO PElIeHa U C
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EJIbI0 TTOMCKA OMMOOK, JOMYIIEHHBIX MTPU UCTIPABICHUN MPEABITYIINX AEPEKTOB.
JInsi  KIMEHTCKOro TMPWIOXKEHUS CUCTEMbl MEHEKMEHTAa XPaHWIMIIA

He(TenpoyKTOB ObLI BEIOpAH METOI PYHKIIMOHAIBHOTO TECTUPOBAHUS.
4.2 TecTupoBaHue NPOTPAMMHBIX CPeJICTB

@OYHKIMOHAIBHOE TECTUPOBAHUE — TPOILIECC OCHOBAHHBIM Ha 3apaHee
M3BECTHOM WJIA MPEANOJIAraeMOM IMOBEJICHUU TOJIb30BATENS, JETAIBHOM AHAIU3E U
M3ydeHUH  (QYHKIIMOHAIBLHOM  CleNUUKAIMK  NPWIOXKEHHs. JIaHHBIM  BUT
TECTUPOBAHUS TPOBOJMUTCS HAa OCHOBE JOKYMEHTAIlUU K TPOEKTY M OOIIECHUS C
3aka3uyukoM. COCTOUT Ha OCHOBE MPELENCHTOB, YKa3aHHBIX B JUArpaMMe BApHAHTOB
WCIIOJIb30BaHus (CMOTpU pucyHOK 6). B Tabmuie 20 npeacTaBiaeHo OnmucaHUe TECT-

KEHCOB.

Tabnuua 20 — Pe3ynbTaThl QyHKIIMOHATEHOTO TECTUPOBAHMUS

Ne
i Ha3nauenwue tecra Ornncanue tecra Pesynbrate Tecta
Tect npoiiaeH.
ITpoBepka Peructpanus nonap3oBaTesns ¢ JIOTUHOM
. KnueHnT BbIBEN OKHO C
1 perucTpanuu «User1», KoTopslii yKe CyIIeCTBYET B
MpeAyNpPexRICHUEM
M0JIb30BATENS CUCTEME
(pucynok b.1)
TecT npoiiaeH.
[IpoBepka poHA
5 ABTOPU3AIHH ABTOpH3aLIMS NTOJIH30BATENS C JOTHHOM KnueHnT BbIBEN OKHO C
«HITy» HECYIIECTBYOIIMM JIOTHHOM MpeAyNpexICHUEM
MOJIb30BATENS y ym yrot PEAYIIPEAA
(pucynok b.2)
IIpoBepka ABTOpH3aIIMS TTOJIH30BATENS C JJOTHHOM Tect npoiiaeH.
3 aBTOPHU3ALIUU «User1», koTopslil UMeeT napoJib KineHT BbIBEII OKHO C
MOJIH30BATEIS «qwe_(123)», maponem «qwe (1234)» omubkoi (pucyHok b.3)
ITpoBepka paboThI Tect npoiiaeH.
[IpunoxxeHue TOKHO TO 3aAaHBIM
4 no0aBIeHUS . [Tpunosxxenue no6aBUIO
CBOICTBaM cO31aTh pe3epByap
pesepByapa pesepByap (pucyHok b.4)
[IpunoxeHne 1OJKHO yIAIUTh pe3epBya Tect npoiiaeH.
[IpoBepka paboTsI p A YA Pe3epByap poHA
5 W3 CUCTEMBI 10 33JJTaHHOMY [Ipunoxenue yaanumuo
yAaleHus pe3epByapa
UICHTHPHUKATOPY pe3epByap (pucyHok b.5)
[IpunoxeHue JOIKHO OTKPBITh .
[TpoBepka paboThI PHIO A P Tect npouaeH.
BBIMTYCKHON HACOC C HIEHTU(PUKATOPM
6 BKJIFOUEHUS [IpunosxeHue BKIOYUIO
«1006» nns pesepByapa ¢
BBIITYCKHOT'O Hacoca Hacoc (pucyHok b.6)
uaeHTupuraTopm «3042»
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[Tponomxkenue Tabmuipl 20

o Tect nponaeH.
[TpoBepka paboThI [IpunoskeHne NOIKHO 3aKPBITh BBIITYCKHOM
[Ipunoxenne
7 OTKJIFOYEHUS Hacoc ¢ uaeHTupuraTopm «1006» s
BBIKJTFOUMJIO HACOC
BBIITYCKHOI'O Hacoca pesepByapa ¢ uneHtuduraropm «3042»
(pucynok b.7)
Tect npoiaeH.
[TpoBepka paboThI KnnenTckoe npuiioxKeHue T0IAKHO I Hﬂ(?)l(eli[ne
8 reHepanuu CI'€HEpPHUPOBATH J1I0IOBOP apPEH/IbI JUIs P
Cr€HEpUPOBAJIO
JIOKYMEHTOB pesepByapa «3042»
JIOKyMeHT (pucyHok b.8)

Pesynbrarel TecTupoBaHusA mpuBeNeHbl B mpuwiokeHuun b. Ilporpamma

YCIENIHO MpoIia Bce GyHKIIMOHATBHBIC TECTHI.
4.3 Metpuku XoJcreaa

MeTpukoit TporpaMMHOTO OOECIeYeHHs] HA3bIBAETCS Mepa, KOTOpasi CIIYKHUT
JUTSL  TIOJIYYCHHUSI YHCJICHHOTO 3HAYCHHS HEKOTOPOrO0 CBOMCTBA IIPOrPAMMHOTO
oOecrieyeHuss WM ero crnenupukanuii MeTpukoid NporpaMMHOrO oOecreyeHus
Ha3bIBA€TCA Mepa, KOTOpas CIYXUT A TOJY4YCHHS YHUCICHHOTO 3HA4YCHMUS
HEKOTOPOT'O CBOWCTBA MPOrPAaMMHOI0 oOOecredeHus: Wiu ero crenudukanuii. B
JTAHHOM paboTe OCYIIECTBIICH pacdyeT METPUKHA KOMIUIEKCHOTO IMOKa3aTesl KO/a:
MI = MAX(0, (171 - 5.2 * In(HV) - 0.23 * CC - 16.2 * In(LoC)) * 100 / 171), (6)
rJe:
. HvV — Halstead Volume, BprumciuTenbHas CI0KHOCTH. Uem OoJibliie
OTIEPaTOPOB, TEM OOJIBITIC 3HAYCHUE ITOH METPHKH;
e CC — Cyclomatic Complexity. moka3pIBaeT CTPYKTYPHYIO CJIOKHOCTh
KOja, T.€. KOJIMYECTBO Pa3IMYHBIX BETBEH B Kozae. UeM OobIlIe 3TOT
MOoKa3aTellb, TeM OOJBIIEe TECTOB JIOJDKHO OBITH HAMMCAHO, JJIS TTOJTHOTO
MOKPBITUS KOJIA;
. LoC — KOJIMYECTBO CTPOK KOJA.
KomriekcHpIN TTOKa3aTenb KauecTBa KOJla MOXKET MPUHUMATh 3HAUYCHHUS
or 0 mo 100 u mMOKa3bIBAET OTHOCUTENIbHYIO CIIOXKHOCTh MOJJEPKKH Koja. Yem

OO0JIbIIIe 3HAUEHUE ITOW METPUKH, TEM JIeT4ye TOIIePKUBATh KO/,
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[Ipumep pacuera mpuBeneH MO JJIsi METOAA TPUMEHEHHS KOHMUTypaluu K

pe3epByapy, MpeaCTaBICHHOTO Ha puCcyHKe 17.

button2_Click(

sender, Eventh

openFileDialogl.Filter = "Tank configuration(*.tcfg)|*.tcfg”;

if (openFileDialogl.ShowDialog() == DialogResult.0K)

I

L
fileStream = openFileDialogl.OpenFile();
streamReader StreamReader(fileStream);

allContent =
deserializedObj

streamReader.ReadToEndAsync();
vert.DeserializeObject<FulllInfoTank>{allContent);

SendEditTankInfo{deserializedObj);

Pucynok 17 — Metoa npuMmeHeHUs] KOHDUTYpaIuU K pe3epByapy
JIyist mpoBeieHUs pacyeTOB METPUKU HEOOXOJUMO BBISICHUTH 3HAUCHHE TaKUX
MapaMeTPOB, KAK KOJIMYECTBO YHUKAIBHBIX ONEPATOPOB, KOIUYECTBO YHUKAIBHBIX
OlepaH/ioB, oOIIee KOJIMYECTBO OIEpPaTopoB, o0OIee KOJIMYECTBO OIEPaHIOB.

[Tony4yeHHsie pe3ynbTaThl HAXOAATCS B Tabmuie 21,

Tabnuma 21 — OnepaTtopsl U ONEpaH/IbI

Onepartopsl KomuuectBo Onepanibl KomnuectBo

= 7 openFileDialogl 3

== 1 sender 1

11 e 1

0 5 fileStream 2

; 8 streamReader 2

new 1 allContent 2

async 1 deserializedObj 2

await 1 DialogResult.OK 1
using 2
< 1

nl=10 N1 =38 n2=38 N2 =14
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Ha ocHOBE MoONy4eHHBIX MOKa3aTeel OMpeaeliseM CI0Baph MPOTPaMMEI I10
bopmyie (1):
n=nl+n2 =18, (1)
Taxoke onpeesiseM JIUHY porpaMmsl 1o popmyie (2):
N =N1+ N2=52, (2)
[Ipu HaIMUMK FTUX 3HAYEHUN MOXKHO paccuuTaTh o0beM koja (3) u

ypOBEHbKaUeCTBa MporpammupoBanus (4):

V =N x log2 n, (3)
L, __ (2xn2)
" (n1xN2)’ (4)
vV
E¢c = ? X 2 (5)

[locme moOACTaHOBKHM 3HauYeHUW B (QOPMYJBI, TOIydaeM CIEAYIONIne
sHauenus: V = 217; L' = 0,114. Temepp mocuuTaeM CIOXHOCTh KadecTBa
pOrpaMMBbI, HCIIOJIB3Ys BBIYHMCICHHBIC 3HAYCHHs OOBeMa KoJla W YpPOBHS
KauyecTBa nmporpammupoBanus (5):

B pesynprate momyuaem: Ec = 3807,02 . [laHHBIN pe3yabTaT O3HAYAET, YTO

pa3pa0OTaHHBIA KOJ| MPOrPaMMbl HE SBIISIETCS KOMIIAKTHBIM M MPOCTBIM IS
noHuMaHusi. OJIHAKO 3TO OOBICHSIETCS TEM, YTO B KOJAE MPHUCYTCTBYIOT MHO>KECTBO
ONIEPAHJIOB.

Takum 00pa3zoM uMess BBIUUCIUTEIBHYIO  CIOXKHOCTh, CTPYKTYPHYIO
CJIO)KHOCTb, PaBHYIO JBYM, a TaKX€ KOJMYECTBO CTPOK B 15 eneHui, MOKHO
MOJICYNTATh KOMIUIEKCHBIM ITOKA3aTeNb KaueCcTBa KO/Ia.

[ToacraBuB Bce nepemMeHHbIe B (hOPMYJTy KOMIUIEKCHOTO MOKa3aTessi KayecTBa
KOJa IIOJYyYMM pe3yiabTaT MNPUMEPHO B 71, 4YTO O3HAa4aeT BBICOKOE KAadyeCTBO

HaItMCaHHOI'O KOJa.
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3akiaouyeHue

B pamMkax BbITyCKHOW KBaMU(UKALMOHHONW pabOThI ObLIa COPOEKTUPOBAHO U
peanu30BaHO KJIMEHTCKOE MPUIIOKEHUE ISl CUCTEMbl MEHEIKMEHTAa XPaHWJIHILA
HedrenpoaykToB Ha ocHoBe MV C apXuUTekTyphl.

B npomecce pa3paboTku BBINOJIHEH aHAIU3 MPEAMETHON 00JacTH, U3y4YeHbI
CTPYKTypa OpraHu3alui He(QTeXpaHWIHIL, HX THIBI, OCOOCHHOCTHU YIpaBICHUS
pe3epByapaMl U BBIACIEHBl OCHOBHbIE  OusHec-mpouecchl.  OcCylIecTBIEH
CpPaBHUTENIbHBIA aHAU3 CYIIECTBYIONUX aHaIoroB. OmnpeneneHsl el pa3padboTKH,
Ha3HAYEHHE MPOTPAMMHBIX CPEICTB U IMEpPEYeHb OCHOBHBIX aBTOMATHU3UPYEMBIX
(GyHKUIUH.

OcyIecTBIEHO TUIAaHUPOBAaHUE U (PYHKIMOHAIBHO-CTOMMOCTHON aHaIU3
pa3paboOTKH MPOrpPaMMHBIX CPEACTB. 3aTpaThl Ha MPoeKT cocTaBmwin 143680 pyOmei.
Hagano pabor Obuto ompeneneHO Kak 8 ampensi, a OKOHYaHUE PabOT MO MPOEKTY
3amylaHupoBaHo Ha 10 WIOHS TeKyllero roga. 3aTpaTbl TPYIOBBIX pECypcoB
cocTaBuiu 522 yaca.

Boimonnen ananu3 QyHKIMOHAIBHBIX TpeOOBaHUM, pa3paboOThl ClIEHApUU
BApUAHTOB HCIIOJb30BAHUA U €JIMHAs KOHUENTYyallbHas MOJENb JaHHBIX C YYETOM
BCEX CyIIHOCTeW mpeameTHON obOnactu. IlpousBeneH BbIOOp ammapaTHOTO H
MPOrpaMMHOTO OOECTICYeHUS I PEaTH3alliy TPUIIOKEHUSI.

Ha ocnoBe apxutektypsl MVC crnpoekTHpoOBaHBI TMOTPaAaMMHBIC KIIACCHI
npuioxenus. Peann3zanusi mporpaMMHBIX CPEICTB MPOBOAUIACH B Cpeie pa3pabOTKu
Visual Studio 2019 mox ympasienuem omepaionHoit cuctem Windows 10. B
KauecTBe TexHojormdeckoil 6a3pl ucnoib3oBanbl ASP.NET Core, gRPC, s3bik
nporpamMmmupoBanusi C#.

KoHTposb kadecTBa MporpaMMHOTO OOecriedeHHs] U pa3pabOTaHHbIE TECThI
MOKa3aJIl KOPPEKTHOCTh U pabOTOCTIOCOOHOCTD MPHIIOKEHHUS.

Takum oOpa3zoM, B pe3ysIbTaTe BBHITIOJHEHUS BBIMYCKHOW KBAIH(UKAIIMOHHON
paboThl pa3pabOTaHO KJIUMEHTCKOE MPUIOKEHHE JJIsI CHUCTEMbl MEHEKMEHTa

XpaHWIuIa HeTEpPoIyKTOB, MO3BOJISIONIEe aBTOMATU3UPOBATh OCHOBHBIC OM3HEC-
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OpOLECChl MO KOHTPOJIO M  pacHpelesieHUuI0 HePTenpoaAyKTOB, a TaKkkKe
JIOKYMEHTOOOOPOT MPEATPUITHS.

brnaronaps MOIynbHOCTH W MacIITAOUPYEMOCTH apXUTEKTYphbl, BO3MOXHA
UHTErpaluus ¢ HHPOPMALUOHHBIMU CUCTEMaMU MPEANPUITHA s KOMILIEKCHOU
aBTOMaTH3allUyd OU3HEC-TIPOLIECCOB MEHEIKMEHTA XPAHWIUI] HEPTEPOTYKTOB.

Hanpagnenust nanpHenmero pa3BuTus:

— MHTErpalysl PUII0KEHUS B pEaJIbHOE MPOU3BOJICTBO;

- noOapiieHre (QyHKIIMOHANA ISl MOAJIEPKKHA HUHTETPAIlMM C CUCTEMaMHU
y4dera, OyXrajTepuu, yIpaBieHus: TPAHCIOPTHOM JIOTHCTUKOM;

- pa3paboTka MOOWJIBHOTO KJIMEHTa JUIsl YNAJeHHOIO YIpPaBIECHUS U
MOHUTOPHUHTA;

- BHEJPEHHE DJIEMEHTOB MAaIIMHHOTO OOyYeHHs JJisi [POTHO3HOU

AHAJIMTHUKHN Ha OCHOBC HAKOIIJICHHBIX JaHHBIX,

- peaim3anusa CUCTCMbI YIAJICHHOI'O BI/IIIGOHa6JIIOIleHI/I$I 3d pC3CpBYyapaMu.
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gRPC (Remote Procedure Calls) — 310 BEICOKOIIPOM3BOIUTEIBbHBIN (HPEHMBOPK
JUTSL  CO3JaHUsl PacHpeleNIeHHbIX CHCTEM, KOTOPBIM TO3BOJISIET pa3padaThiBaTh
KITMEHT-CEPBEPHBIC TMPUIIOKECHHUSI C HWCIOIB30BAHHEM CHJILHO THUITM3UPOBAHHOTO
uHrepdeiica.

®peiiMBOpK — TmporpamMMmHas Iutatrgopma, KoTopas 3aJaeT CTPYKTypy H
OTIpeJIeIsIeT MpaBUiia HATMCAHUS KOJIa.

API — 310 Habop mpaBUI U KOMaH I, KOTOPBIHA MO3BOJISET Pa3HBIM MTPOrpaMMaM
B3aMMOJICHCTBOBATH JIPYT C APYTOM.

NET — st10 muarpopma a1t pa3pabOTUMKOB, COCTOAIIAS W3 MHCTPYMEHTOB,
SI3BIKOB TIPOTPAMMHUPOBAHMS W OWOJMOTEK IS CO3/aHUS MHOXKECTBA PA3TMYHBIX
tunoB npuioxkenuii. ASP.NET Core pacmmupsier miardopmy paspadbotrunka .NET
WHCTPYMEHTAMH W OMOIHMOTEKaMH, CIICNHAIbHO MpeIHA3HAYCHHBIMU JIUISI CO3JIaHUs

BEO-TIPHIIOKEHHIA.



[Ipunoxenue b
(pexoMeHayeMoe)

PesyanaT q)YHKIII/IOHaJIBHOFO TCCTUPOBAHUA
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3.Hand allAsy
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Pucynox b.2 — Pe3ynbrar Tecta 2
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W® Mucnetyep

MapTuiHoe Ceprel  Cnucok pesepeyapos

Pezepeyaphl

XKyphan

- O X
|.ﬂ,o&ann‘rb | | ¥Ygannte | |.ﬂ,o&ann‘rb HECKOMBKD |

% | Pesepsyap Ne3042

AkTBeH AW-92 0%
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SSEaE] BelnroueH LobaeneH BrntoumTs
o
% Ckopocte: 1 6/c Ckopocte: 1 6/c
N23042
Pepaktposate 3arpysuTe KoHGUrypaumo
CBpocute CoxpaHnTe KoHGUIypaumne

Pucynok b.7 — Pe3ynbrar Tecta 7

JOTOBOP9
apeHaBIeMKoCTH N 12349

T
06.05.2024 1.9

l'l'
000 «HedTeKopns, MMeHyemoe- B-AanbHeRLLeM- « ADeHOALATE Nk, C 0OHOM - CTOPOHEL, -W-
BlackGold- Energy,- wmeHyemoe- B- ganeHedwen- «Apesaatops,. ¢ APYrof- CTOPOHLI
3AKMHOMKNK-HACTOALLMIA-A0roBop-0-HItKecneayowem:y
LIPEIMET-JOT'OBOPAY

1.1+APEHIOJATETE nepegaet, 2- APEHJATOP npaMiacT E-apeHTy CIEIYIOMES FMYINECTED: |
-- - EMEQCTH LA XpaHe T - Hed TenpoIyETOR, Haxomameecd - no-aapecy - CypryT -y Hedrammos-
419
~-1.2.- Ilo- cocToRHHFD: apeETyEMOrD” 0DBEETA” Ha- MOMEHT' NOANHECIHHA  JOTOECPA” ApeHIED
SAMETAHAE HET.

2.-CTOHMOCTEJOT'OBOPAY
2.1.- Pasuep- apesgaol- miatsr cocTasmzeT 0,00 pyomefi- 8- Mecan,- 5+ oy wpcne HIC - (Iena-

ZoroeopHad) -
3. EIB-APEHIBN
3.1.TIpegocTaEnense eMEOCTEH 4T BpeMerHero xpanernd T ChM-apeagaropa |
4. TIOPATOK TIEPETAUYH-OEBEKT A B-APEHTYY

4.1.- [IpreuEa-Depenada apeHAVEMOTO” ODBEETA’ OCYINECTEIAETCA” AEVCTOPCHEEH KOMECCHEH,

COCTOAINEH M3 MPeACTAEHTENeH CTOPOH A0 TIONMHC A HACTOAIIEr O Aorosopa |

4.2.-- ApengyerEd- 00BEKT CUMTAETCA NEPEJAHHEN B APEHT) " C MOMEHTA IOIIHCAHEA- JOTOEOpa, "

EOTOPEIH ARTASTCA H aKTOM IpHena —Iepegams
""" 5.-CPOK- JEHCTEHA-APEH BN

3.1.-HacToammi- Aorcecp: ECTYIAET B CHITY- C* MOMEHTA £T0- OAIHCARHAA, - CpoEoy- qo- 30- anpena-

2007

3.2.-Ecnm HE- 0FHa’ CTOPOHA" 53° MECHI]" J0- HCTEUESHHA - CPOEa” HACTOAETO- A0TOBECPA- He - SATEHT- O

HEMEepEHHH eT0-PAcTOPTHYTh, AOT0ECD-AE TOMATHIECEH TIPOIOHT HpY e TCA Ha CIe Ty FOMET Tom. ]
3.3.-Cpok-aperIel MoMeT OBITE H3MEHEH TOIBED TIO COTTAMEHHE CTopo . 1

3.4.- CIOpoHE- ENpaEe PAcTOPIEYTE HACTOAINEE' JOTOECD,  MpefyIpedsE JpVTVIO- CTOPOHY- He-

nosgHes, M -33-0JHH Mecan T
6.~ APFHTHAATLITATA HIIOPATOK PACUETORBT

6.1.-Pasuep- apenmmofl INaTE MOEeT MEHATECT B 3AEHCHMOCTH - OT- VP OBRA - ERQVIAIEE- |- 1eH, Ho-He-

SAmE-0FHOTC Pasa B IOy OOHE, 0 THCEMEHHOMY CONIAIIEHFD-CTOpoR. |

6.2.-APEHTATOP EHOCHT IIaTy - 53-apeHTy - TIOMEITE HIA X eMeciTHe, TIo- IPeTEAB T HEHOMY - CIeTy -

E-TEUeHHH 3 OHeH Ha pacaeTHeE caeT APEHTOTATETA Y
T IIPABA H-OBAZAHHOCTH APEHTOJATE LAY

T.1.- APEHTOTOATENE- roveer mpaeo: 1- pas- B MeCAN OCYINECTENATE IPOEEPEY MOpATEA-
nemonescearEs: APEHTATOPOM: apemgyemoro: oDBEETAa” B° COOTEEICTEHH ©  YCIOEHAME-
L
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JIuctunr B.1 — auth.proto

syntax = "proto3";

option csharp namespace = "GrpcOilAuth";

package auth;

service Authentication {
rpc UserRegistration (UserInfo) returns (RegistrationResult);
rpc UserAuthorization (UserLogPass) returns

(AuthorizationResult) ;

rpc GetUserRole (UserLogin) returns (UserRole);
rpc GetUserName (UserLogin) returns (UserName);

message UserLogin {
string login = 1;

}

message UserRole {

string role = 1;

}

message UserName {
string name = 1;

}

message UserInfo {
string login = 1;
string password = 2;
string role = 3;
string surname = 4;
string name = 5;
string lastname = 6;

enum RegistrationResultType {
REG_SUCCESS = 0;
REG_USER EXISTS = 1;

message RegistrationResult {
RegistrationResultType result = 1;

}

message UserLogPass {
string login = 1;

string password 2;

enum AuthorizationResultType {
AUTH SUCCESS = 0;
AUTH USER NOT EXISTS = 1;
AUTH INCORRECT PASS = 2;
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message AuthorizationResult ({
AuthorizationResultType result = 1;
}

JIuctunr B.2 — dispatcher.proto

syntax = "proto3";

import "google/protobuf/empty.proto";

option csharp namespace = "GrpcOilDispatcher";
package dispatcher;

service Dispatcher {

rpc GetListOfTanksStream(google.protobuf.Empty) returns
(stream StorageTankPreview) ;

rpc AddStorageTank (StorageTankAdd) returns
(google.protobuf.Empty) ;

rpc DelStorageTank (StorageTankNumber) returns

(google.protobuf.Empty) ;

rpc GetStorageTankInfo (StorageTankNumber) returns
(StorageTankInfo);

rpc GetInputPumpInfo (StorageTankNumber) returns (PumplInfo);

rpc GetOutputPumpInfo (StorageTankNumber) returns (PumpInfo);

rpc GetInputPumpIdByTankNumber (StorageTankNumber) returns
(PumpId) ;

rpc GetOutputPumpIdByTankNumber (StorageTankNumber) returns
(PumpId) ;

rpc SwitchPumpState (SwitchPumpStateInfo) returns

(google.protobuf.Empty) ;

rpc EditStorageTank (StorageTankEditInfo)
returns (google.protobuf.Empty) ;
}

message StorageTankNumber {
string number = 1;

}

message PumpId {
string id = 1;
}

message StorageTankAdd ({
string number = 1
string oilType =
string oilName =

W N ~e
~e

~e

}

message StorageTankPreview {
string number = 1;
string state = 2;
string fillPercentage = 3;



message StorageTankInfo {

string state = 1;
string oilType = 2;
string oilName = 3;
string currlLevel = 4;
string minLevel = 5;
string maxLevel = 6;

string fillPercentage = 7;

message PumpInfo {
string number = 1;
string state = 2;
string speed 3;

}

message SwitchPumpStateInfo {
string tankNumber = 1;
string pumpld = 2;
}

message StorageTankEditInfo {
string tankNumber = 1;
string oilName = 2;
string minLevel = 3;
string maxLevel = 4
string ipSpeed = 5;
string opSpeed = 6;

’

}

Jluctunr B.3 — logs.proto

syntax = "proto3";

option csharp namespace = "GrpcOilLogs";

package logs;

service Logs {

rpc GetEntryStream(DatabaseName) returns

}

message DatabaseName ({
string name = 1;

}

message LogEntry {
string resource 1;
string identifier =
string datetime = 3;
string state = 4;

2;

}

JIuctunr B.4 — manager.proto

syntax = "proto3";

import "google/protobuf/empty.proto";

(stream LogEntry);



option csharp namespace = "GrpcOilManager";

package manager;

service Manager {

rpc GetListOfDocsStream(google.protobuf.Empty)

DocumentPreview) ;

rpc AddDocument (DocumentAdd)

rpc
(google.protobuf.Empty) ;

rpc GetDocumentInfo (DocumentNumber)

rpc

returns
DelDocument (DocumentNumber)

returns
EditDocument (DocumentEditInfo)
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returns (stream

(google.protobuf.Empty) ;

returns

(DocumentInfo);
returns

(google.protobuf.Empty) ;
}

message DocumentEditInfo {
string number = 1
string dateBegin
string dateEnd =
string cost = 4;
string amount =
string customer
string oilType =

= 2;
3;

5;
= 6;
7;

message DocumentInfo {
string type = 1;
string dateBegin =
string dateEnd = 3;
string cost = 4;
string amount =
string customer
string oilType =

2;

5;
= 6;
7;
}

message DocumentPreview ({
string type = 1;
string state = 2;
string number = 3;

message DocumentAdd {
string number =
string type = 2;

1;

message DocumentNumber {
string number = 1;

}

JIuctunr B.5 — AddDocument.cs

using System.Windows.Forms;

namespace 0OilClient

{

public partial class AddDocument

Form



}
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public AddDocument ()
{

InitializeComponent () ;

}

public string DocNumber => docNumber.Text;
public string DocType => docType.SelectedItem as string;

Jluctunr B.6 — AddDocument.Designer.cs

null;

namespace OilClient

{

partial class AddDocument

{

/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources

should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{ if (disposing && (components != null))
{ components.Dispose () ;
gase.Dispose(disposing);

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent ()

{
this.buttonl = new System.Windows.Forms.Button();
this.docType = new System.Windows.Forms.ComboBox () ;
this.label2 = new System.Windows.Forms.Label () ;
this.docNumber = new

System.Windows.Forms.TextBox () ;

this.labell = new System.Windows.Forms.Label () ;
this.SuspendLayout () ;

//
// buttonl

//
this.buttonl.DialogResult =

System.Windows.Forms.DialogResult.OK;



this
System.Drawing.Point (12,
this
this
23);
this
this
this
//
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.buttonl.Location new

168);

.buttonl.Name
.buttonl.Size

"buttonl";
new System.Drawing.Size (132,

.buttonl.TabIndex 11;
.buttonl.Text = "JodBarurns";
.buttonl.UseVisualStyleBackColor

true;

// docType

//

this.
this.

"IJoroBOP
"IoTOBOpP
"IoToBOpP

docType.FormattingEnabled true;
docType.Items.AddRange (new object[] {
Ha norpebneHme",

no cowry",

Ha apeHmy"});

this.docType.Location
System.Drawing.Point (12, 87);

this.docType.Name = "docType";

this.docType.Size new System.Drawing.Size (132,

new

23);

this.docType.TabIndex 10;

//

// label2

//

this.label2.Anchor
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)

| System.Windows.Forms.AnchorStyles.Right)));

this.label2.Font new System.Drawing.Font ("Segoe
uI", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label2.Location

new System.Drawing.Point (12,
61);

.label2.
label?.

"label2";
new

Name =
Size

this
this.

System.Drawing.Size (132,
23);

this.label2.TabIndex = 9;

this.label2.Text = "Tun goxymeHTa";

this.label2.TextAlign
System.Drawing.ContentAlignment.MiddleCenter;

//

// docNumber

//

this.docNumber.Anchor
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)

| System.Windows.Forms.AnchorStyles.Right)));

this.docNumber.Location
System.Drawing.Point (12, 35);

this.docNumber.Name =

this.docNumber.Size

new

"docNumber";
new System.Drawing.Size (132,

23);

this.docNumber.TabIndex =
//
// labell

//

8;
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this.labell.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.labell.Font = new System.Drawing.Font ("Segoe
ur", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (12,
9);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (132,
23);

this.labell.TabIndex = 7;

this.labell.Text = "UmentudbukaTop";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// AddDocument

//

this.AutoScaleDimensions = new
System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (156,
201) ;

this.Controls.Add (this.buttonl) ;

this.Controls.Add(this.docType) ;

this.Controls.Add (this.label2);

this.Controls.Add (this.docNumber) ;

this.Controls.Add (this.labell);

this.MaximizeBox = false;

this.MinimizeBox = false;

this.Name = "AddDocument";

this.Text = "JobaBjeHue";

this.ResumeLayout (false);

this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.ComboBox docType;
private System.Windows.Forms.Label label2;
private System.Windows.Forms.TextBox docNumber;
private System.Windows.Forms.Label labell;

}

JIuctunr B.7 — AddDocuments.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;



using System.Threading.Tasks;
using System.Windows.Forms;

namespace OilClient

{

public partial class AddDocuments : Form

{
public AddDocuments ()

{

InitializeComponent () ;

}

Jluctunr B.8 — AddDocuments.Designer.cs

null;

namespace 0OilClient
{
partial class AddDocuments
{
/// <summary>
/// Required designer variable.
/// </summary>

private System.ComponentModel.IContainer components

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed

should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)

{

if (disposing && (components != null))

{

components.Dispose () ;

}

base.Dispose (disposing) ;

}

fregion Windows Form Designer generated code

/// <summary>
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resources

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>
private void InitializeComponent ()

{

this.labell = new System.Windows.Forms.Label () ;

this.textBoxl = new System.Windows.Forms.TextBox ()

this.label2 = new System.Windows.Forms.Label () ;

this.numericUpDownl = new
System.Windows.Forms.NumericUpDown () ;

this.buttonl = new System.Windows.Forms.Button () ;

this.docType = new System.Windows.Forms.ComboBox () ;

this.label3 = new System.Windows.Forms.Label () ;
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((System.ComponentModel.ISupportInitialize) (this.numericUpDownl)) .B

eginInit () ;

this.SuspendLayout () ;

//

// labell

//

this.labell.AutoSize = true;

this.labell.Location = new System.Drawing.Point (13,
12);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (110,
15);

this.labell.TabIndex = 0;

this.labell.Text = "HauaJbHe HOMeDP";

//

// textBoxl

//

this.textBoxl.Location = new
System.Drawing.Point (13, 32);

this.textBoxl.Name = "textBoxl";

this.textBoxl.Size = new System.Drawing.Size (110,
23);

this.textBoxl.TabIndex = 1;

//

// label?2

//

this.label2.Location = new System.Drawing.Point (13,
63);

this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size (110,
21);

this.label2.TabIndex = 2;

this.label2.Text = "KoawnuectTro";

this.label2.TextAlign =

System.Drawing.ContentAlignment.MiddleRight;

//

// numericUpDownl

//

this.numericUpDownl.

System.Drawing.Point (129,
this
{

~

O O oN
~

1)

this.numericUpDownl
this.numericUpDownl.
23);
this.numericUpDownl.
this.numericUpDownl

System.Drawing.Size (120,

O O OoON
— N N~

//
//

61);

.numericUpDownl

buttonl

Location = new

.Minimum = new decimal (new int][]

.Name = "numericUpDownl";
Size = new
TabIndex = 3;

.Value = new decimal (new int[] {



//

this.buttonl.DialogResult
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System.Windows.Forms.DialogResult.OK;

System.Drawing.Point (12,

26);

this.buttonl.Location
90) ;

this
this

this
this
this
//

new

.buttonl.Name = "buttonl";

.buttonl.

.buttonl.
.buttonl.
.buttonl.

// docType

//

this

this
"IoToOBOP
"IIoToBOpP
"IIoToBOpP

this.

System.Drawing.Point (129,

23);

this
this

this
//

.docType.
.docType.

Size System.Drawing.Size (237,

new

TabIndex = 4;
Text = "JobaBurn";
UseVisualStyleBackColor

true;

FormattingEnabled true;
Items.AddRange (new object[] {

Ha norpebieHue",

o COBITY

"
14

Ha apenny"});

docType.
32);

.docType.
.docType.

.docType.

// label3

//

this.label3.Anchor

Location new

Name = "docType";
Size new System.Drawing.Size (120,

TabIndex 12;

((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top |
UI",
System.

System.

18);

System.

System.
System.

130);

Drawing.

Drawing.

Drawing.

Drawing.

Windows

System.Windows.Forms.AnchorStyles.Left)

| System.Windows.Forms.AnchorStyles.Right)));

this.label3.Font

9F,

new System.Drawing.Font ("Segoe
System.Drawing.FontStyle.Regular,

GraphicsUnit.Point);

this
Point (129,
this
this

this
this
this

.label3.
9);

.label3

.label3.

L

S

.label3.
.label3.
.label3.

T
T
T

.Name

ocation new

"label3";
new

ize System.Drawing.Size (113,

abIndex 11;
ext = "Tun mgokymeHTa";
extAlign

ContentAlignment.MiddleCenter;

//

// AddDocuments

//

this.AutoScaleDimensions
15F) ;
this.AutoScaleMode
.Forms.AutoScaleMode.Font;
this.ClientSize

SizeF (7F,

this.
this.
this.
this.
this.

Controls
Controls
Controls
Controls
Controls

new

new System.Drawing.Size (263,
.Add
.Add

(this.docType) ;
(
.Add (
(
(

this.label3);
this.buttonl);
this.numericUpDownl) ;
this.label?2);

.Add
.Add
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this.Controls.Add (this.textBoxl) ;
this.Controls.Add (this.labell);

this.MaximizeBox false;
this.MinimizeBox = false;
this.Name = "AddDocuments";
this.Text = "Io6aBUTL HECKOJILKO IOKYyMeHTOB";
((System.ComponentModel.ISupportInitialize) (this.numericUpDownl)) .E
ndInit () ;
this.ResumelLayout (false) ;
this.PerformLayout () ;
}
#endregion
private System.Windows.Forms.Label labell;
private System.Windows.Forms.TextBox textBoxl;
private System.Windows.Forms.Label label?2;
private System.Windows.Forms.NumericUpDown
numericUpDownl;

private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.ComboBox docType;
private System.Windows.Forms.Label label3;

}
JIuctunr B.9 — AddStorageTanks.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;

namespace 0OilClient

{
public partial class AddStorageTanks

{
public AddStorageTanks ()

{

InitializeComponent () ;

}
}
JIuctunr B.10 — AddStorageTanks.Designer.cs

namespace OilClient

{
partial class AddStorageTanks

{
/// <summary>

/// Required designer variable.

/// </summary>

Form



null;
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private System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources

should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{ if (disposing && (components != null))
{ components.Dispose () ;
gase.Dispose(disposing);

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent ()

{
this.oilName = new System.Windows.Forms.ComboBox () ;
this.label3 = new System.Windows.Forms.Label () ;
this.o0ilType = new System.Windows.Forms.ComboBox () ;
this.label2 = new System.Windows.Forms.Label () ;
this.tankNumber = new

System.Windows.Forms.TextBox () ;

this.labell = new System.Windows.Forms.Label () ;
this.buttonl = new System.Windows.Forms.Button();
this.numericUpDownl = new

System.Windows.Forms.NumericUpDown () ;

this.label4 = new System.Windows.Forms.Label ()

((System.ComponentModel.ISupportInitialize) (this.numericUpDownl)) .B

eginInit () ;

this.SuspendLayout () ;
//
// oilName
//
this.oilName.FormattingEnabled = true;
this.oilName.Items.AddRange (new object[] {
"AU-92",
"AU-95",
"AUM-98",
"EBpo-4",
"IT",
"CIIBT",
"ABMAUMOHHEIM" }) ;
this.oilName.Location = new

System.Drawing.Point (145, 27);

23);

this.oilName.Name = "oilName";
this.oilName.Size = new System.Drawing.Size (132,

this.oilName.TabIndex = 10;
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this.oilName.SelectedIndexChanged += new
System.EventHandler (this.oilName SelectedIndexChanged) ;

//

// label3

//

this.label3.AutoSize = true;

this.label3.Font = new System.Drawing.Font ("Segoe
uI", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label3.Location = new
System.Drawing.Point (145, 9);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (59, 15);
this.label3.TabIndex = 9;
this.label3.Text = "HaspahHue";
this.label3.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;
this.label3.Click += new
System.EventHandler (this.label3 Click);
//
// o0ilType
//
this.oillType.FormattingEnabled = true;
this.oilType.Items.AddRange (new object[] {
"Beuszuu",
"InzeabHOE TONJIMBO",
"Cx1mxeHHBlE YIJIEBOIOOPOIOHEIE Tase'",
"Kepocuu"}) ;

this.oilType.Location = new System.Drawing.Point (9,
74) ;

this.oilType.Name = "oilType";

this.oilType.Size = new System.Drawing.Size (132,
23);

this.oillType.TabIndex = 8;

this.oilType.SelectedIndexChanged += new
System.EventHandler (this.oilType SelectedIndexChanged) ;

//

// label?2

//

this.label2.AutoSize = true;

this.label2.Font = new System.Drawing.Font ("Segoe
uI", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label2.Location = new System.Drawing.Point (12,
53);

this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size (113,
15);

this.label2.TabIndex = 7;

this.label2.Text = "Tun HebTenpomykrTa";

this.label2.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

this.label2.Click += new
System.EventHandler (this.label2 Click);

//

// tankNumber

//



this.tankNumber.Location =

System.Drawing.Point (9, 27);

this.tankNumber.Name
this.tankNumber.Size

23);

this.tankNumber.TabIndex =
this.tankNumber.TextChanged
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new

= "tankNumber";
= new System.Drawing.Size (132,

12;
new

System.EventHandler (this.tankNumber TextChanged) ;

//
// labell
//

this.labell.AutoSize

this.labell.Font =
uI", 9F,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location

= true;
new System.Drawing.Font ("Segoe

System.Drawing.FontStyle.Regular,

= new System.Drawing.Point (12,

9)I
this.labell.Name = "labell";
this.labell.Size = new System.Drawing.Size (94, 15);
this.labell.TabIndex = 11;
this.labell.Text = "MoeHnTtuodukartop";
this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;
this.labell.Click += new

System.EventHandler (this.labell Click);

//
// buttonl
//
this.buttonl.Location = new System.Drawing.Point (9,
103);
this.buttonl.Name = "buttonl";
this.buttonl.Size = new System.Drawing.Size (270,
206);
this.buttonl.TabIndex = 13;
this.buttonl.Text = "JoBaBurs";
this.buttonl.UseVisualStyleBackColor = true;
this.buttonl.Click += new
System.EventHandler (this.buttonl Click);
//
// numericUpDownl
//
this.numericUpDownl.Location = new
System.Drawing.Point (145, 74);
this.numericUpDownl.Minimum = new decimal (new int[]
{
2,
0,
0,
0});
this.numericUpDownl.Name = "numericUpDownl";
this.numericUpDownl.Size = new
System.Drawing.Size (132, 23);
this.numericUpDownl.TabIndex = 15;
this.numericUpDownl.Value = new decimal (new int[] {

O O OoON
—~— N NN
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// labeld

//

this.label4.AutoSize = true;

this.label4.Location
System.Drawing.Point (145, 56);

this.labeld4d.Name = "labeld";

this.label4.Size = new System.Drawing.

this.labeld4d.TabIndex = 14;

this.labeld.Text = "KojawuuectTro";

this.labeld4d.TextAlign

System.Drawing.ContentAlignment.MiddleRight;

System.Drawing.SizeF (7F,

138);

//

// AddStorageTanks

//

this.AutoScaleDimensions

15F);

this.AutoScaleMode
System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize

this.
this.
this.
this.
this.
this.
this.
this.
this.
this
this.
this
this.
this.

.Name

Load

Controls.
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
.MaximizeBox
MinimizeBox = false;

Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add

= new
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new

Size (72, 15);

new

System.Drawing.Size (289,

this.numericUpDownl) ;

this.

this

(
(
(
(this.
(this.
(this.
(this.
(this.
(this.

labeld) ;

.buttonl);
tankNumber) ;

labell);
ollName) ;
label3) ;
0ilType) ;
label2) ;

false;

= "AddStorageTanks";

+=

System.EventHandler (this.AddStorageTanks Load);

Text = "JJoOaBUTH HECKOJIBKO pesepByapoB”;

new

((System.ComponentModel.ISupportInitialize) (this.numericUpDownl)) .E

ndInit () ;

numericUpDownl;

}

this.Resumelayout (false);
this.PerformLayout () ;

}

#endregion

private
private
private
private
private
private
private
private

private

System.
System.
System.
System.
System.
System.
System.

System.

Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.

Windows.

Forms

Forms

Forms

Forms.

Forms.
Forms.

Forms.

ComboBox oilName;
.Label label3;
ComboBox o0ilType;
Label label2;

.TextBox tankNumber;

Label labell;

.Button buttonl;
System.Windows.Forms.NumericUpDown

Forms.Label label4;
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JIuctunr B.11 — AddTank.cs

using System.Windows.Forms;

namespace OilClient
{
public partial class AddTank : Form
{
public AddTank ()
{

InitializeComponent () ;

}

public string TankNumber => tankNumber.Text;
public string 0ilType => 0ilType.SelectedItem as string;
public string OilName => oilName.SelectedItem as string;

}
Jluctunr B.12 — AddTank.Designer.cs

namespace OilClient
{
partial class AddTank
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =

null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Windows Form Designer generated code

/// <summary>
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>
private void InitializeComponent ()
{
this.labell = new System.Windows.Forms.Label () ;
this.tankNumber = new
System.Windows.Forms.TextBox () ;
this.label2 = new System.Windows.Forms.Label () ;
this.oilType = new System.Windows.Forms.ComboBox () ;
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this.buttonl = new System.Windows.Forms.Button();
this.label3 = new System.Windows.Forms.Label () ;
this.oilName = new System.Windows.Forms.ComboBox () ;
this.SuspendLayout () ;

//

// labell

//

this.labell.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.labell.Font = new System.Drawing.Font ("Segoe
uI", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (12,
9);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (132,
23);

this.labell.TabIndex = 0;

this.labell.Text = "MoeHnTtuodukartop";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// tankNumber

//

this.tankNumber.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));
this.tankNumber.Location = new
System.Drawing.Point (12, 35);
this.tankNumber.Name = "tankNumber";
this.tankNumber.Size = new System.Drawing.Size (132,
23);
this.tankNumber.TabIndex = 1;
//
// label?
//
this.label2.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.label2.Font = new System.Drawing.Font ("Segoe
uI", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label2.Location = new System.Drawing.Point (12,
61);

this.label2.Name = "label2";

this.label2.S5ize = new System.Drawing.Size (132,
23);

this.label2.TabIndex = 2;

this.label2.Text = "Tun HebTenpomyxkra';

this.label2.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// 0ilType

//
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this.oilType.FormattingEnabled = true;
this.oilType.Items.AddRange (new object[] {
"Bensuu",
"IInzejgpHOEe TOIJIUBO",
"CxVXeHHEIE YIJIEeBOINOPOOHEIE I'asze'",
"Kepocmu"}) ;
this.oilType.Location = new
System.Drawing.Point (12, 87);
this.oilType.Name = "oilType";
this.oillType.Size = new System.Drawing.Size (132,
23);
this.oilType.TabIndex = 3;
//
// buttonl
//
this.buttonl.DialogResult =
System.Windows.Forms.DialogResult.OK;

this.buttonl.Location = new
System.Drawing.Point (12, 168);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (132,
23);

this.buttonl.TabIndex = 4;

this.buttonl.Text = "JoBaBurn";

this.buttonl.UseVisualStyleBackColor = true;

//

// label3

//

this.label3.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.label3.Font = new System.Drawing.Font ("Segoe
u1", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label3.Location = new System.Drawing.Point (12,
113);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (132,
23);

this.label3.TabIndex = 5;
this.label3.Text = "HazBauume";
this.label3.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;
//
// oilName
//
this.oilName.FormattingEnabled = true;
this.oilName.Items.AddRange (new object[] {
"AU-92",
"AU-95",
"AUM-98",
"EBpo-4",
"IIT",
"CIBT",
"ABMALIMOHHEI" }) ;
this.oilName.Location = new
System.Drawing.Point (12, 139);
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this.oilName.Size = new System.Drawing.Size (132,

23);
this.oilName.TabIndex = 6;
//
// AddTank
//
this.AutoScaleDimensions
System.Drawing.SizeF (7F, 15F);
this.AutoScaleMode
System.Windows.Forms.AutoScaleMode.Font;

= new

this.ClientSize = new System.Drawing.Size (156,

201) ;
this.Controls.Add
this.Controls.Add
this.Controls.Add

this.label3);

this.Controls.Add
this.Controls.Add
this.Controls.Add (this.labell);
this.MaximizeBox false;
this.MinimizeBox = false;
this.Name = "AddTank";
this.Text = "IoGamjeHue";
this.ResumelLayout (false);
this.PerformLayout () ;

this.label?2);

}

#endregion

this.oilName) ;

(

(

(this.buttonl);
this.Controls.Add(this.oilType) ;

(

(

(

this.tankNumber) ;

private System.Windows.Forms.Label labell;
private System.Windows.Forms.TextBox tankNumber;
private System.Windows.Forms.Label label2;
private System.Windows.Forms.ComboBox oilType;
private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.Label label3;
private System.Windows.Forms.ComboBox oilName;

}
JIuctunr B.13 — Auth.cs

using Grpc.Net.Client;

using GrpcOilAuth;

using System;

using System.Collections.Generic;
using System.Windows.Forms;

namespace OilClient

{
public partial class Auth : Form

{
public Auth ()

{

InitializeComponent () ;

}
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private async void reg Click(object sender, EventArgs e)

{

using var grpcChannel = new GrpcAuthentication();
var userInfo = new UserInfo()
{

Login = reglogin.Text,

Password = regPass.Text,
Role = userType.Text,
Surname = surname.Text,
Name = username.Text,
Lastname = lastname.Text,

}s

var registrationResult = await
grpcChannel.AuthenticationClient.UserRegistrationAsync (userInfo);

if (registrationResult.Result ==
RegistrationResultType.RegUserExists)
{

MessageBox.Show ("lloJib30BaTEesb C IaHHBM JIOTMHOM
yxe cymecTByeT", "Vxe cymectryeT", MessageBoxButtons.OK,
MessageBoxIcon.Error);

return;

}
// switch tab to auth
tabControll.SelectedIndex = 1;

private async void EnterToHomePage (string login)

{

using var grpcChannel = new GrpcAuthentication();

var userRole = await
grpcChannel .AuthenticationClient.GetUserRoleAsync (new() { Login = 1login
b);

var formDict = new Dictionary<string, Form>

{
{ "IOucneruep", new DispatcherForm(login) 1},
{ "Menemxep", new ManagerForm(login) 1},

b
var form = formDict[userRole.Role];

form.Location = Location;

form.StartPosition = FormStartPosition.Manual;
form.FormClosing += delegate { Show(); };
form.Show () ;

Hide () ;

private async void auth Click(object sender, EventArgs

{

using var grpcChannel = new GrpcAuthentication();
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var userLogPass = new UserLogPass ()
{
Login = authLogin.Text,
Password = authPass.Text,

b

var authorizationResult = await
grpcChannel .AuthenticationClient.UserAuthorizationAsync (userLogPass) ;

if (authorizationResult.Result ==
AuthorizationResultType.AuthUserNotExists)
{
MessageBox.Show ("llolb30BaTEss C IOAaHHBM JIOTMHOM
He cymecTByeT", "He Hammeno", MessageBoxButtons.OK,
MessageBoxIcon.Error) ;
return;

if (authorizationResult.Result ==
AuthorizationResultType.AuthIncorrectPass)
{

MessageBox.Show ("HeKkoppeKTHHIM napoJsis",
"Oumbra", MessageBoxButtons.OK, MessageBoxIcon.Error);
return;

}

EnterToHomePage (authLogin.Text) ;

}

JIuctunr B.14 — Auth.Designer.cs

namespace 0OilClient
{
partial class Auth
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Windows Form Designer generated code
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/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.tabControll = new
System.Windows.Forms.TabControl () ;
this.tabPagel = new System.Windows.Forms.TabPage() ;
this.buttonl = new System.Windows.Forms.Button () ;
this.lastname = new System.Windows.Forms.TextBox () ;
this.label6 = new System.Windows.Forms.Label () ;
this.username = new System.Windows.Forms.TextBox () ;
this.labeld4d = new System.Windows.Forms.Label () ;
this.surname = new System.Windows.Forms.TextBox () ;
this.label5 = new System.Windows.Forms.Label () ;
this.userType = new
System.Windows.Forms.ComboBox () ;
this.label3 = new System.Windows.Forms.Label () ;
this.regPass = new System.Windows.Forms.TextBox () ;
this.label2 = new System.Windows.Forms.Label ()
this.regLogin = new System.Windows.Forms.TextBox () ;
this.labell = new System.Windows.Forms.Label () ;
this.tabPage2 = new System.Windows.Forms.TabPage();
this.button2 = new System.Windows.Forms.Button();
this.authPass = new System.Windows.Forms.TextBox () ;
this.label7 = new System.Windows.Forms.Label () ;
this.authLogin = new
System.Windows.Forms.TextBox () ;
this.label8 = new System.Windows.Forms.Label () ;
this.tabControll.SuspendLayout () ;
this.tabPagel.SuspendLayout () ;
this.tabPage2.SuspendLayout () ;
this.SuspendLayout () ;
//
// tabControll
//
this.tabControll.Controls.Add(this.tabPagel);
this.tabControll.Controls.Add(this.tabPage2);
this.tabControll.Location = new
System.Drawing.Point (12, 12);
this.tabControll.Name = "tabControll";
this.tabControll.SelectedIndex = 0;
this.tabControll.Size = new
System.Drawing.Size (225, 344);
this.tabControll.TabIndex = 0;
//
// tabPagel
//
this.tabPagel.Controls.Add (this.buttonl);
this.tabPagel.Controls.Add (this.lastname);
this.tabPagel.Controls.Add (this.labelb);
this.tabPagel.Controls.Add (this.username) ;
this.tabPagel.Controls.Add (this.labeld);
this.tabPagel.Controls.Add (this.surname) ;
this.tabPagel.Controls.Add (this.labelb);
this.tabPagel.Controls.Add (this.userType) ;
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this.tabPagel.Controls.Add (this.label3);

this.tabPagel.Controls.Add (this.regPass);

this.tabPagel.Controls.Add (this.label?2);

this.tabPagel.Controls.Add (this.regLogin) ;

this.tabPagel.Controls.Add(this.labell);

this.tabPagel.Location = new
System.Drawing.Point (4, 24);

this.tabPagel.Name = "tabPagel";

this.tabPagel.Padding = new
System.Windows.Forms.Padding (3) ;

this.tabPagel.Size = new System.Drawing.Size (217,
316);

this.tabPagel.TabIndex = 0;

this.tabPagel.Text = "Peructpaumua";

this.tabPagel.UseVisualStyleBackColor = true;

//

// buttonl

//

this.buttonl.Location = new System.Drawing.Point (6,
275);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (204,
35);

this.buttonl.TabIndex = 12;

this.buttonl.Text = "3BaperucrTpuposarsca";

this.buttonl.UseVisualStyleBackColor = true;

this.buttonl.Click += new
System.EventHandler (this.reg Click);

//

// lastname

//

this.lastname.Location = new
System.Drawing.Point (6, 242);

this.lastname.Name = "lastname";

this.lastname.Size = new System.Drawing.Size (204,
23);

this.lastname.TabIndex = 11;

//

// label6

//

this.label6.AutoSize = true;

this.label6.Location = new System.Drawing.Point (6,
224) ;

this.label6.Name = "labelb6";

this.label6.Size = new System.Drawing.Size (66, 15);

this.label6.TabIndex = 10;

this.label6.Text = "* OruecTBO";

//

// username

//

this.username.Location = new
System.Drawing.Point (7, 198);

this.username.Name = "username";

this.username.Size = new System.Drawing.Size (204,
23);

this.username.TabIndex = 9;

//
// label4
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//

this.label4.AutoSize = true;

this.label4.Location = new System.Drawing.Point (7,
180) ;

this.labeld4d.Name = "labeld";

this.label4d4.Size = new System.Drawing.Size (31, 15);

this.label4.TabIndex = 8;

this.labeld4.Text = "Uma";

//

// surname

//

this.surname.Location = new System.Drawing.Point (7,
154) ;

this.surname.Name = "surname";

this.surname.Size = new System.Drawing.Size (204,
23);

this.surname.TabIndex = 7;

//

// labelb

//

this.label5.AutoSize = true;

this.labelb5.Location = new System.Drawing.Point (7,
1306);

this.label5.Name = "labelb";

this.label5.Size = new System.Drawing.Size (58, 15);

this.label5.TabIndex = 6;

this.label5.Text = "dammnma";

//

// userType

//

this.userType.FormattingEnabled = true;

this.userType.Items.AddRange (new object[] {

"Iucneruep",

"Menenxep"})

this.userType.Location = new
System.Drawing.Point (7, 110);

this.userType.Name = "userType";

this.userType.Size = new System.Drawing.Size (204,
23);

this.userType.TabIndex = 5;

//

// label3

//

this.label3.AutoSize = true;

this.label3.Location = new System.Drawing.Point (7,
91);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (105,
15);

this.label3.TabIndex = 4;

this.label3.Text = "Tun nomab30BarTena";

//

// regPass

//

this.regPass.Location = new System.Drawing.Point (7,
65) ;

this.regPass.Name = "regPass";
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this.regPass.Size = new System.Drawing.Size (204,

this.regPass.TabIndex = 3;

//

// label?

//

this.label2.AutoSize = true;

this.label2.Location = new System.Drawing.Point (7,
this.label2?2.Name = "label2";

this.label2.Size = new System.Drawing.Size (49, 15);
this.label2.TabIndex = 2;

this.label2.Text = "llapomnp";

//

// regLogin

//

this.reglLogin.Location = new

System.Drawing.Point (7, 21);

23);

this.reglogin.Name = "regLogin";
this.reglogin.Size = new System.Drawing.Size (204,

this.regLogin.TabIndex = 1;

//

// labell

//

this.labell.AutoSize = true;

this.labell.Location = new System.Drawing.Point (7,
this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (41, 15);
this.labell.TabIndex = 0;

this.labell.Text = "Jloruu";

//

// tabPage?2

//

this.tabPage2.Controls.Add (this.button2);
this.tabPage2.Controls.Add (this.authPass);
this.tabPage2.Controls.Add (this.label?7);
this.tabPage2.Controls.Add (this.authLogin) ;
this.tabPage2.Controls.Add (this.label8);

System.Drawing.Point (4, 24);

this.tabPage2.Location = new
this.tabPage2.Name = "tabPage2";
this.tabPage2.Padding = new

System.Windows.Forms.Padding (3) ;

316);

94);

35);

this.tabPage2.Size = new System.Drawing.Size (217,

this.tabPage2.TabIndex = 1;
this.tabPage2.Text = "ABTopuzauusa";
this.tabPage2.UseVisualStyleBackColor = true;

//

// button2

//

this.button2.Location = new System.Drawing.Point (6,
this.button2.Name = "button2";

this.button2.Size = new System.Drawing.Size (204,
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this.button2.TabIndex = 13;

this.button?2.Text = "Bouru";

this.button2.UseVisualStyleBackColor = true;

this.button2.Click += new
System.EventHandler (this.auth Click);

//

// authPass

//

this.authPass.Location = new
System.Drawing.Point (6, 65);

this.authPass.Name = "authPass";

this.authPass.Size = new System.Drawing.Size (204,
23);

this.authPass.TabIndex = 7;

//

// label?

//

this.label7.AutoSize = true;

this.label7.Location = new System.Drawing.Point (6,
47) ;

this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size (49, 15);

this.label7.TabIndex = 6;

this.label7.Text = "llapoJap";

//

// authLogin

//

this.authLogin.Location = new
System.Drawing.Point (6, 21);

this.authLogin.Name = "authLogin";

this.authlLogin.Size = new System.Drawing.Size (204,
23);

this.authLogin.TabIndex = 5;

//

// label8

//

this.label8.AutoSize = true;

this.label8.Location = new System.Drawing.Point (6,
3);

this.label8.Name = "label8";

this.label8.Size = new System.Drawing.Size (41, 15);

this.label8.TabIndex = 4;

this.label8.Text = "JloTuu";

//

// Auth

//

this.AutoScaleDimensions = new
System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (249,
368) ;

this.Controls.Add (this.tabControll) ;

this.MaximizeBox = false;

this.MinimizeBox = false;

this.Name = "Auth";

this.Text = "Bxon";

this.tabControll.ResumelLayout (false);
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this.tabPagel.ResumelLayout (false) ;
this.tabPagel.PerformLayout () ;
this.tabPage2.Resumelayout (false) ;
this.tabPage2.PerformLayout () ;
this.Resumelayout (false);

}
#endregion

private System.Windows.Forms.TabControl tabControll;
private System.Windows.Forms.TabPage tabPagel;
private System.Windows.Forms.ComboBox userType;
private System.Windows.Forms.Label label3;
private System.Windows.Forms.TextBox regPass;
private System.Windows.Forms.Label label2;
private System.Windows.Forms.TextBox reglLogin;
private System.Windows.Forms.Label labell;
private System.Windows.Forms.TabPage tabPage?2;
private System.Windows.Forms.TextBox lastname;
private System.Windows.Forms.Label label6;
private System.Windows.Forms.TextBox username;
private System.Windows.Forms.Label label4d;
private System.Windows.Forms.TextBox surname;
private System.Windows.Forms.Label label5;
private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.Button button2;
private System.Windows.Forms.TextBox authPass;
private System.Windows.Forms.Label label’;
private System.Windows.Forms.TextBox authLogin;
private System.Windows.Forms.Label labelS8;

}

Jluctunr B.15 — DelDocument.cs

using System.Windows.Forms;

namespace OilClient

{

public partial class DelDocument : Form

{
public DelDocument ()

{

InitializeComponent () ;

public string DocNumber => docNumber.Text;
}

JIuctunr B.16 — DelDocument.Designer.cs

namespace OilClient
{
partial class DelDocument

{
/// <summary>
/// Required designer variable.
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/// </summary>
private System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources

should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{ if (disposing && (components != null))
{ components.Dispose () ;
gase.Dispose(disposing);

}

fregion Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent ()

{
this.buttonl = new System.Windows.Forms.Button();
this.docNumber = new

System.Windows.Forms.TextBox () ;

this.labell = new System.Windows.Forms.Label () ;
this.SuspendLayout () ;

//

// buttonl

//

this.buttonl.DialogResult =

System.Windows.Forms.DialogResult.OK;

this.buttonl.Location = new
System.Drawing.Point (12, 137);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (131,
23);

this.buttonl.TabIndex = 7;

this.buttonl.Text = "Ymgamnurop";

this.buttonl.UseVisualStyleBackColor = true;

//

// docNumber

//

this.docNumber.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)

| System.Windows.Forms.AnchorStyles.Right)));

System.Drawing.Point (12, 36);

23);

this.docNumber.Location = new
this.docNumber.Name = "docNumber";
this.docNumber.Size = new System.Drawing.Size (132,

this.docNumber.TabIndex = 6;
//
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// labell

//

this.labell.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.labell.Font = new System.Drawing.Font ("Segoe
ur", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (12,
10);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (132,
23);

this.labell.TabIndex = 5;

this.labell.Text = "UmentuouxaTop";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// DelDocument

//

this.AutoScaleDimensions = new
System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (156,
171) ;

this.Controls.Add (this.buttonl);

this.Controls.Add (this.docNumber) ;

this.Controls.Add (this.labell);

this.MaximizeBox = false;

this.MinimizeBox = false;

this.Name = "DelDocument";

this.Text = "Ymaneunue";

this.ResumeLayout (false);

this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.TextBox docNumber;
private System.Windows.Forms.Label labell;

}
Jluctunr B.17 — DelTank.cs

using System.Windows.Forms;

namespace 0OilClient
{
public partial class DelTank : Form
{
public DelTank ()
{

InitializeComponent () ;
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}

public string TankNumber => tankNumber.Text;

}
JIuctunr B.18 — DelTank.Designer.cs

namespace 0ilClient
{
partial class DelTank
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.tankNumber = new
System.Windows.Forms.TextBox () ;

this.labell = new System.Windows.Forms.Label ()

this.buttonl = new System.Windows.Forms.Button();

this.SuspendLayout () ;

//

// tankNumber

//

this.tankNumber.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles. nght)))

this.tankNumber.Location = new
System.Drawing.Point (12, 35);

this.tankNumber.Name = "tankNumber";

this.tankNumber.Size = new System.Drawing.Size (132,

23);
this.tankNumber.TabIndex = 3;
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//

// labell

//

this.labell.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));

this.labell.Font = new System.Drawing.Font ("Segoe
u1", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (12,
9);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (132,
23);

this.labell.TabIndex = 2;

this.labell.Text = "UmentuouxaTop";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleCenter;

//

// buttonl

//

this.buttonl.DialogResult =
System.Windows.Forms.DialogResult.OK;

this.buttonl.Location = new
System.Drawing.Point (12, 136);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (131,
23);

this.buttonl.TabIndex = 4;

this.buttonl.Text = "Ymgamnuro";

this.buttonl.UseVisualStyleBackColor = true;

//

// DelTank

//

this.AutoScaleDimensions = new

System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (156,
171) ;

this.Controls.Add (this.buttonl);

this.Controls.Add (this.tankNumber) ;

this.Controls.Add (this.labell);

this.MaximizeBox = false;

this.MinimizeBox = false;

this.Name = "DelTank";

this.Text = "Ymaneunue";

this.ResumelLayout (false) ;

this.PerformLayout () ;

}
#endregion
private System.Windows.Forms.TextBox tankNumber;

private System.Windows.Forms.Label labell;
private System.Windows.Forms.Button buttonl;
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}

Jluctunr B.19 — DispatcherForm.cs

using System;
using System.Windows.Forms;

namespace OilClient

{

public partial class DispatcherForm : Form

{

private string userLogin;

public DispatcherForm(string userLogin)

{

InitializeComponent () ;

this.userLogin = userLogin;
}
private void menuList SelectedIndexChanged (object
sender, EventArgs e)
{
var listForms = new Form[]

{
new Reservoirs{(),
new Logging ("Dispatcher"),

}s

var selectedForm =
listForms [menulist.SelectedIndex];

selectedForm.TopMost = true;

selectedForm.Toplevel = false;

selectedForm.FormBorderStyle =
FormBorderStyle.None;

if (childbData.Controls.Count > 0)
{
childData.Controls.Clear () ;

}

childData.Controls.Add (selectedForm) ;
selectedForm.Show () ;

private async void DispatcherForm Load(object sender,
EventArgs e)

{

using var grpcChannel = new GrpcAuthentication();
var userName = await
grpcChannel .AuthenticationClient.GetUserNameAsync (new () { Login =

userLogin });

userNamelLabel.Text = userName.Name;
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}

Jluctunr B.20 — DispatcherForm.Designer.cs

namespace 0OilClient
{
partial class DispatcherForm
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =

null;

/// <summary>

/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>
protected override void Dispose (bool disposing)
{
if (disposing && (components != null))
{
components.Dispose () ;
}
base.Dispose (disposing) ;
}
fregion Windows Form Designer generated code
/// <summary>
/77 Required method for Designer support - do not
modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()
{
this.menulist = new System.Windows.Forms.ListBox();
this.childData = new System.Windows.Forms.Panel () ;
this.userNameLabel = new
System.Windows.Forms.Label () ;
this.SuspendLayout () ;
//
// menulist
//
this.menulList.
this.menulList.
this.menulList.
"PezepsyapH",
"Xypuan"}) ;

FormattingEnabled = true;
ItemHeight = 15;

Items.AddRange (new object[] {

new

this.menulist.

System.Drawing.Point (12, 42);
this.menulList

this.menulist.

394) ;

this.menulist.

.Name =

Location =

"menulList";
Size = new System.Drawing.Size (120,

TabIndex = 0;



this.menulList.SelectedIndexChanged +=

System.EventHandler (this.menulList SelectedIndexChanged) ;

//
// childData

//
this.childData.Location =

System.Drawing.Point (139, 9);

429) ;

System.
System.

System.

System.

System.

System.

450) ;

Drawing.
Drawing.

Drawing.

Drawing.

Drawing.

Windows.

this.childData.Name = "childData";
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new

new

this.childData.Size = new System.Drawing.Size (649,

this.childData.TabIndex = 1;

//

// userNameLabel

//

this.userNameLabel.AutoSize = true;
this.userNameLabel.Font =

new

Font ("Segoe UI", 12F, System.Drawing.FontStyle.Regular,

GraphicsUnit.Point);
this.userNamelLabel.Location =
Point (11, 9);
this.userNameLabel .Name = "userNameLabel";
this.userNameLabel.Size =
Size (122, 21);
this.userNamelLabel.TabIndex = 2;
this.userNamelLabel.Text = "JlyHukoBa Coodousa";
//
// DispatcherForm
//
this.AutoScaleDimensions =
SizeF (7F, 15F);
this.AutoScaleMode
Forms.AutoScaleMode.Font;

new

new

new

this.ClientSize = new System.Drawing.Size (800,

this.Controls.Add(this.userNamelabel) ;
this.Controls.Add(this.childData) ;
this.Controls.Add (this.menulist) ;
this.Name = "DispatcherForm";
this.Text = "Iucnertuep";

this.Load +=

System.EventHandler (this.DispatcherForm Load) ;

}

this.Resumelayout (false);
this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.ListBox menulList;
private System.Windows.Forms.Panel childData;

private System.Windows.Forms.Label userNamelLabel;

Jluctunr B.21 — Document.cs

using GrpcOilManager;
using System;

new



using System.Diagnostics;
using System.IO;

using System.Threading.Tasks;
using System.Windows.Forms;
using Xceed.Words.NET;

namespace OilClient

{

public partial class Document : Form
{

private readonly string number;
public Document (string documentNumber)
{ InitializeComponent () ;

number = documentNumber;

private async void UpdateDocumentInfo ()

{
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using var grpcChannel = new GrpcManager () ;

var documentInfo =

grpcChannel.ManagerClient.GetDocumentInfoAsync (new() { Number

)

docNumber.Text = $"N{number}";
docType.Text = documentInfo.Type;

await
= number

docDateBegin.Text = documentInfo.DateBegin;

docDateEnd.Text = documentInfo.DateEnd;
docCost.Text = documentInfo.Cost;
docAmount.Text = documentInfo.Amount;

docCustomer.Text = documentInfo.Customer;

docOilType.Text = documentInfo.0ilType;
docAmountInfo.Text

documentInfo.Type.Equals ("Jororop Ha apeHny") ? "KomuuecTBo"
docAmountUnits.Text

documentInfo.Type.Equals ("Jororop Ha apeHny") ? "wr" : "Gap";

Documents.UpdateDocuments () ;

private void Document Load (object
System.EventArgs e)
{
UpdateDocumentInfo () ;
}

"O6weM";

sender,

private async Task EditDocument (DocumentEdit

documentEdit)
{

using var grpcChannel = new GrpcManager () ;

var documentEditInfo = new DocumentEditInfo ()

{

Number = number,

DateBegin = documentEdit.DateBegin,
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DateEnd = documentEdit.DateEnd,

Cost = documentEdit.Cost,

Amount = documentEdit.Amount,

Customer = documentEdit.Customer,

OilType = documentEdit.0ilType,
}i

await
grpcChannel .ManagerClient.EditDocumentAsync (documentEditInfo) ;
}

private async void buttonl Click(object sender,
System.EventArgs e)
{

using var documentEdit = new
DocumentEdit (docNumber.Text, docType.Text);

if (documentEdit.ShowDialog (this) is
DialogResult.OK)

await EditDocument (documentEdit) ;

UpdateDocumentInfo () ;

private void docOpen Click (object sender,
System.EventArgs e)
{

var filename = $"rental_agreement_{number}.docx";

if (File.Exists(filename))

{

new Process ()

{

StartInfo = new
ProcessStartInfo (filename)
{
UseShellExecute = true
}
}.Start () ;
}
else
{
MessageBox.Show ("HJoxymMeHT He coszmaH", "He

HammeHo", MessageBoxButtons.OK, MessageBoxIcon.Error);

}
}

[Obsolete]
private async void generateDoc Click(object sender,
EventArgs e)
{
using var grpcChannel = new GrpcManager();
var documentInfo = await
grpcChannel .ManagerClient.GetDocumentInfoAsync (new () { Number = number

1)
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using var docx =
DocX.Load ("rental agreement template.docx");

docx.ReplaceText ("<contract number>", number);
docx.ReplaceText ("<datetime>",

DateTime.Parse (documentInfo.DateBegin) .ToString ("dd.MM.yyyy")) ;
docx.ReplaceText ("<customer>",

documentInfo.Customer) ;
docx.ReplaceText ("<cost>", documentInfo.Cost);

var filename = $"rental_agreement_{number}.docx";

1f (File.Exists(filename))
File.Delete (filename) ;

docx.SaveAs (filename) ;

}

JIuctunr B.22 — Document.Designer.cs

namespace 0OilClient
{
partial class Document
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =

null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify

/// the contents of this method with the code editor.

/// </summary>

private void InitializeComponent ()

{
this.docType = new System.Windows.Forms.Label () ;
this.docNumber = new System.Windows.Forms.Label ()
this.docOpen = new System.Windows.Forms.Button();
this.labell = new System.Windows.Forms.Label () ;
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this.label2 = new System.Windows.Forms.Label () ;

this.docDateBegin = new
System.Windows.Forms.TextBox () ;

this.docDateEnd = new
System.Windows.Forms.TextBox () ;

this.label3 = new System.Windows.Forms.Label () ;

this.docAmountInfo = new
System.Windows.Forms.Label () ;

this.docCost = new System.Windows.Forms.TextBox () ;

this.docAmount = new
System.Windows.Forms.TextBox () ;

this.label5 = new System.Windows.Forms.Label () ;

this.docAmountUnits = new
System.Windows.Forms.Label () ;

this.label7 = new System.Windows.Forms.Label () ;

this.docCustomer = new
System.Windows.Forms.TextBox () ;

this.buttonl = new System.Windows.Forms.Button();

this.docOilType = new

System.Windows.Forms.TextBox () ;

this.label8 = new System.Windows.Forms.Label ()

this.generateDoc = new
System.Windows.Forms.Button () ;

this.SuspendLayout () ;

//

// docType

//

this.docType.AutoSize = true;

this.docType.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docType.Location = new
System.Drawing.Point (13, 8);

this.docType.Name = "docType";

this.docType.Size = new System.Drawing.Size (181,
25);

this.docType.TabIndex = 0;

this.docType.Text = "IoxymMeHT 00 apeHme";

//

// docNumber

//

this.docNumber.AutoSize = true;

this.docNumber.Font = new
System.Drawing.Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docNumber.Location = new
System.Drawing.Point (336, 8);

this.docNumber.Name = "docNumber";

this.docNumber.Size = new System.Drawing.Size (92,
25);

this.docNumber.TabIndex = 1;

this.docNumber.Text = "N100122";

//

// docOpen

//

this.docOpen.Location = new
System.Drawing.Point (13, 36);

this.docOpen.Name = "docOpen";
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this.docOpen.Size = new System.Drawing.Size (181,
23);

this.docOpen.TabIndex = 2;

this.docOpen.Text = "OTKPHTHL IOOKYyMeHT";

this.docOpen.UseVisualStyleBackColor = true;

this.docOpen.Click += new
System.EventHandler (this.docOpen Click);

//

// labell

//

this.labell.AutoSize = true;

this.labell.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (13,
61);

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (188,
25);

this.labell.TabIndex = 3;

this.labell.Text = "JaTa Hauana pjemucTteua";

//

// label?

//

this.label2.AutoSize = true;

this.label2.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label2.Location = new
System.Drawing.Point (288, 61);

this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size (143,
25);

this.label2.TabIndex = 4;

this.label2.Text = "JaTa oxoHuaHMaA";

//

// docDateBegin

//

this.docDateBegin.Location = new
System.Drawing.Point (13, 90);

this.docDateBegin.Name = "docDateBegin";

this.docDateBegin.ReadOnly = true;

this.docDateBegin.Size = new

System.Drawing.Size (181, 23);

this.docDateBegin.TabIndex = 5;

//

// docDateEnd

//

this.docDateEnd.Location = new
System.Drawing.Point (250, 90);

this.docDateEnd.Name = "docDateEnd";

this.docDateEnd.ReadOnly = true;

this.docDateEnd.Size = new System.Drawing.Size (181,
23);

this.docDateEnd.TabIndex = 6;

//

// label3

//
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this.label3.AutoSize = true;

System.Drawing.GraphicsUnit.Point) ;

115);

25);

System
System

System

System

System

System

System

23);

.Drawing.
.Drawing.

.Drawing.

.Drawing.

.Drawing.

.Drawing.

.Drawing.

this.label3.Font = new System.Drawing.Font ("Segoe
13F, System.Drawing.FontStyle.Regular,

this.label3.Location = new System.Drawing.Point (10,

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (152,

this.label3.TabIndex = 7;

this.label3.Text = "Cymma morosopa";

//

// docAmountInfo

//

this.docAmountInfo.Font = new

Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
GraphicsUnit.Point);

this.docAmountInfo.ImageAlign =
ContentAlignment.MiddleRight;

this.docAmountInfo.Location = new
Point (215, 115);

this.docAmountInfo.Name = "docAmountInfo";

this.docAmountInfo.Size = new

Size (220, 25);

this.docAmountInfo.TabIndex = 8;

this.docAmountInfo.Text = "KojmuuecTBO pesepByapor";

this.docAmountInfo.TextAlign =
ContentAlignment.MiddleRight;

//

// docCost

//

this.docCost.Location = new
Point (13, 143);

this.docCost.Name = "docCost";

this.docCost.ReadOnly = true;

this.docCost.Size = new System.Drawing.Size (152,

this.docCost.TabIndex = 9;
//

// docAmount

//

this.docAmount.Location = new

System.Drawing.Point (250, 143);

23);

UI",

this.docAmount.Name = "docAmount";
this.docAmount.ReadOnly = true;
this.docAmount.Size = new System.Drawing.Size (146,

this.docAmount.TabIndex = 10;

//

// labelb

//

this.label5.AutoSize = true;

this.label5.Font = new System.Drawing.Font ("Segoe
13F, System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;

this.labelb5.Location = new

System.Drawing.Point (171, 141);

this.label5.Name = "label5";



this.label5.Size

this.label5.TabIndex

this.label5.Text
//
// docAmountUnits
//
this.docAmountUni
this.docAmountUni
System.Drawing.Font ("Segoe UI", 13F,
System.Drawing.GraphicsUnit.Point) ;
this.docAmountUni
System.Drawing.Point (402, 140);
this.docAmountUni
this.docAmountUni
System.Drawing.Size (33, 25);
this.docAmountUni
this.docAmountUni
//
// label7
//
this.label7.AutoS
this.label7.Font
uI", 13F,
System.Drawing.GraphicsUnit.Point) ;
this.label7.Locat
169);
this.
this.
this.
this.
//
// docCustomer
//
this.docCustomer.
Drawing.Point (13, 199);
this.docCustomer.
this.docCustomer.
this.docCustomer.
Drawing.Size (181, 23);
this.docCustomer.
//
// buttonl
//
this.buttonl.
Drawing.Point (13, 232);
this.buttonl.Name
this.buttonl.Size

label’7 .Name
label7.Size
label?7.

label7.Text

System.

System.

Loca
System.

23);
Tabl
Text

.buttonl.
.buttonl.
.buttonl
.buttonl.

this
this
this
this Clic
System.
//
// docOilType
//
this.docOilType.L

System.Drawing.Point (250, 199);

TabIndex

.UseVisualStyleBackColor
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= new System.Drawing.Size (22, 25);
= 11;

— "P";

ts.AutoSize = true;

ts.Font = new

System.Drawing.FontStyle.Regular,

ts.Location = new
ts.Name = "docAmountUnits";

ts.Size = new
ts.TabIndex = 12;

ts.Text = "mr";

ize = true;

= new System.Drawing.Font ("Segoe

System.Drawing.FontStyle.Regular,

ion =

new System.Drawing.Point (13,

= "label7";
new System.Drawing.Size (86,
13;

"3akazumk";

25);

Location new
Name = "docCustomer";

ReadOnly = true;
Size new

TabIndex

14;

tion new

= "buttonl";
new System.

Drawing.Size (181,

ndex 15;
= "PemaxkTuposaThb";

true;

k += new

EventHandler (this.buttonl Click);

ocation new
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this.docOilType.Name = "docOilType";

this.docOilType.ReadOnly = true;

this.docOilType.Size = new System.Drawing.Size (181,
23);

this.docOilType.TabIndex = 17;

//

// label8

//

this.label8.AutoSize = true;

this.label8.Font = new System.Drawing.Font ("Segoe
u1", 13F, System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;
this.label8.Location

System.Drawing.Point (250, 169);
this.label8.Name
this.label8.S5ize

new

"label8";
new

System.Drawing.Size (129,
25);

.labels8.
.labels8.

this
this
//

// generateDoc

//

TabIndex 16;
Text = "Hedprenpomyxr";

System.

System.

System.

this.generateDoc.

Drawing.Point (250, 232);
this.generateDoc

Drawing.Size (181, 23);

this.generateDoc.
this.generateDoc.
.UseVisualStyleBackColor
this.generateDoc.

this.generateDoc

Location new

.Name = "generateDoc";
this.generateDoc.

Size

new

TabIndex 18;
Text = "CosmaTb IOOKyMeHT";

true;

Click += new

EventHandler (this.generateDoc Click);

//

// Document

//

this.AutoScaleDimensions new

System.
System.

267) ;

Drawing.SizeF (7F, 15F);
this.AutoScaleMode

Windows.Forms.AutoScaleMode.Font;
this.ClientSize

this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.

.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add

(this
(
(
(
(
(
(
(
LAdd (
(
(
(
(
(
(
(
(

Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls

this

this

.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add

this

this

this

new

System.Drawing.Size (443,

.generateDoc) ;
this.
this.

docOilType) ;
label8) ;

.buttonl) ;
this.
this.

docCustomer) ;
label?) ;

.docAmountUnits);
this.
this.

labelb) ;
docAmount) ;

.docCost) ;
this.
this.
this.

docAmountInfo) ;
label3);
docDateEnd) ;

.docDateBegin) ;
this.
this.

label2);
labell);

.docOpen) ;



this.Controls.Add (this.docNumber) ;
this.Controls.Add(this.docType) ;

this.Name = "Document";
this.Text = "IokyMmeHT";
this.Load +=

System.EventHandler (this.Document Load) ;

}

this.Resumelayout (false);
this.PerformLayout ()

#endregion

private System.Windows.Forms.Label docType;
private System.Windows.Forms.Label docNumber;
private System.Windows.Forms.Button docOpen;
private System.Windows.Forms.Label labell;

private System.Windows.Forms.Label label2;

private System.Windows.Forms.TextBox docDateBegin;
private System.Windows.Forms.TextBox docDateEnd;
private System.Windows.Forms.Label label3;

private System.Windows.Forms.Label docAmountInfo;
private System.Windows.Forms.TextBox docCost;
private System.Windows.Forms.TextBox docAmount;
private System.Windows.Forms.Label label5;

private System.Windows.Forms.Label docAmountUnits;
private System.Windows.Forms.Label label7;

private System.Windows.Forms.TextBox docCustomer;
private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.TextBox docOilType;
private System.Windows.Forms.Label labelS8;

private System.Windows.Forms.Button generateDoc;

}

Jluctunr B.23 — DocumentEdit.cs

using System.Windows.Forms;

namespace 0OilClient

{

public partial class DocumentEdit : Form

{

public DocumentEdit (string number, string type)

{

InitializeComponent () ;

docNumber.Text = number;
docType.Text = type;

docAmountInfo.Text type.Equals ("Jorosop

apenny") ? "KommuectBo" : "OOwmeM";
docAmountUnits.Text = type.Equals ("Jororop
apeHny") 2 " "6ap";

}

public string DateBegin => docDateBegin.Text;
public string DatekEnd => docDateEnd.Text;
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public string Cost => docCost.Text;

public string Amount => docAmount.Text;
public string Customer => docCustomer.Text;
public string 0ilType => docOilType.Text;

JIuctunr B.24 — DocumentEdit.Designer.cs

namespace OilClient

{

null;

partial class DocumentEdit

{

/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources

should be disposed; otherwise, false.</param>

System.

System.

System.

System.

System.

Windows

Windows.

Windows.

Windows.

Windows

protected override void Dispose (bool disposing)
{
if (disposing && (components != null))
{
components.Dispose () ;

}
base.Dispose (disposing) ;

}
#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.docOilType = new
.Forms.TextBox () ;

this.label8 = new System.Windows.Forms.Label () ;

this.buttonl = new System.Windows.Forms.Button();

this.docCustomer = new
Forms.TextBox () ;

this.label7 = new System.Windows.Forms.Label () ;

this.docAmountUnits = new
Forms.Label () ;

this.label5 = new System.Windows.Forms.Label () ;

this.docAmount = new

Forms.TextBox () ;
this.docCost = new System.Windows.Forms.TextBox () ;
this.docAmountInfo = new

.Forms.Label () ;

this.label3 = new System.Windows.Forms.Label () ;
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this.docDateEnd = new
System.Windows.Forms.TextBox () ;

this.docDateBegin = new
System.Windows.Forms.TextBox () ;

this.label2 = new System.Windows.Forms.Label () ;

this.labell = new System.Windows.Forms.Label () ;

this.docNumber = new System.Windows.Forms.Label();

this.docType = new System.Windows.Forms.Label () ;

this.SuspendLayout () ;

//

// docOilType

//

this.docOilType.Location = new
System.Drawing.Point (249, 178);

this.docOilType.Name = "docOilType";

this.docOilType.Size = new System.Drawing.Size (181,
23);

this.docOilType.TabIndex = 35;

//

// label8

//

this.label8.AutoSize = true;

this.label8.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label8.Location = new
System.Drawing.Point (249, 148);

this.label8.Name = "label8";

this.label8.Size = new System.Drawing.Size (129,
25);

this.label8.TabIndex = 34;

this.label8.Text = "Hegdrenponyxkr";

//

// buttonl

//

this.buttonl.DialogResult =
System.Windows.Forms.DialogResult.OK;

this.buttonl.Location = new
System.Drawing.Point (11, 222);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (181,
23);

this.buttonl.TabIndex = 33;

this.buttonl.Text = "CoxpaHurs";

this.buttonl.UseVisualStyleBackColor = true;

//

// docCustomer

//

this.docCustomer.Location = new
System.Drawing.Point (12, 178);

this.docCustomer.Name = "docCustomer";

this.docCustomer.Size = new
System.Drawing.Size (181, 23);

this.docCustomer.TabIndex = 32;

//

// label7?

//

this.label7.AutoSize = true;
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this.label7.Font = new System.Drawing.Font ("Segoe
ur", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label7.Location = new System.Drawing.Point (12,
148) ;

this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size (86, 25);
this.label7.TabIndex = 31;

this.label7.Text = "3akaszuuk";

//

// docAmountUnits

//

this.docAmountUnits.AutoSize = true;
this.docAmountUnits.Font = new

System.Drawing.Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docAmountUnits.Location = new
System.Drawing.Point (401, 119);

this.docAmountUnits.Name = "docAmountUnits";

this.docAmountUnits.Size = new

System.Drawing.Size (33, 25);
this.docAmountUnits.TabIndex = 30;

this.docAmountUnits.Text = "wmr";

//

// label5

//

this.label5.AutoSize = true;

this.label5.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label5.Location = new
System.Drawing.Point (170, 120);

this.label5.Name = "labelb";

this.label5.Size = new System.Drawing.Size (22, 25);

this.label5.TabIndex = 29;

this.label5.Text = "P";

//

// docAmount

//

this.docAmount.Location = new
System.Drawing.Point (249, 122);

this.docAmount.Name = "docAmount";

this.docAmount.Size = new System.Drawing.Size(l46,
23);

this.docAmount.TabIndex = 28;

//

// docCost

//

this.docCost.Location = new
System.Drawing.Point (12, 122);

this.docCost.Name = "docCost";

this.docCost.Size = new System.Drawing.Size (152,
23);

this.docCost.TabIndex = 27;

//

// docAmountInfo

//



this.docAmountInfo
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.Font

new

System.Drawing.Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docAmountInfo.ImageAlign =
System.Drawing.ContentAlignment.MiddleRight;

this.docAmountInfo.Location = new
System.Drawing.Point (214, 94);

this.docAmountInfo.Name = "docAmountInfo";

this.docAmountInfo.Size = new
System.Drawing.Size (220, 25);

this.docAmountInfo.TabIndex = 26;

this.docAmountInfo.Text = "KojmuuecTBO pesepByapor";

this.docAmountInfo.TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

//

// label3

//

this.label3.AutoSize = true;

this.label3.Font = new System.Drawing.Font ("Segoe
ur", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label3.Location = new System.Drawing.Point (9,
94) ;

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (152,
25);

this.label3.TabIndex = 25;

this.label3.Text = "Cywmma mororopa";

//

// docDateEnd

//

this.docDateEnd.Location = new
System.Drawing.Point (249, 69);

this.docDateEnd.Name = "docDateEnd";

this.docDateEnd.Size = new System.Drawing.Size (181,
23);

this.docDateEnd.TabIndex = 24;

//

// docDateBegin

//

this.docDateBegin.Location = new
System.Drawing.Point (12, 69);

this.docDateBegin.Name = "docDateBegin";

this.docDateBegin.Size = new
System.Drawing.Size (181, 23);

this.docDateBegin.TabIndex = 23;

//

// label2

//

this.label2.AutoSize = true;

this.label2.Font
uI", 13F,
System.Drawing.GraphicsUnit.Point) ;

this.label2.Location

System.Drawing.Point (287, 40);
this.label2.Name =
this.label2.Size

25) ;

new System.Drawing.Font ("Segoe
System.Drawing.FontStyle.Regular,

new

"label2"™;
new

System.Drawing.Size (143,
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this.label2.TabIndex = 22;

this.label2.Text = "IaTa okxoHuUaHMA";

//

// labell

//

this.labell.AutoSize = true;

this.labell.Font = new System.Drawing.Font ("Segoe
ur", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (12,
40) ;

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (188,
25);

this.labell.TabIndex = 21;

this.labell.Text = "JIaTa Hauajna peucreua";

//

// docNumber

//

this.docNumber.AutoSize = true;

this.docNumber.Font = new

System.Drawing.Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docNumber.Location = new
System.Drawing.Point (335, 10);

this.docNumber.Name = "docNumber";

this.docNumber.Size = new System.Drawing.Size (92,
25);

this.docNumber.TabIndex = 19;

this.docNumber.Text = "N100122";

//

// docType

//

this.docType.AutoSize = true;

this.docType.Font = new System.Drawing.Font ("Segoe
u1", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.docType.Location = new
System.Drawing.Point (12, 10);

this.docType.Name = "docType";

this.docType.Size = new System.Drawing.Size (181,
25);

this.docType.TabIndex = 18;

this.docType.Text = "IDoxyMeHT 00 apeHnme";

//

// DocumentEdit

//

this.AutoScaleDimensions = new
System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (443,
267) ;

this.Controls.Add(this.docOilType) ;

this.Controls.Add (this.label8);

this.Controls.Add (this.buttonl);

this.Controls.Add (this.docCustomer) ;

this.Controls.Add (this.label7);
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this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this.
this
this.
this
this.

}

.Name
Text

#endregion

private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private
private

System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.
System.

JIuctunr B.25 — Documents.cs

using

GrpcOilManager;

Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls
Controls

.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add
.Add

(this.
(this.
(this.
(this.
(this.
(this.
(this.
(this.
( .label?2);
(
(

this

this.
this.
.Add (this.

docAmountUnits) ;
labelb) ;
docAmount) ;
docCost) ;
docAmountInfo) ;
label3) ;
docDateEnd) ;
docDateBegin) ;

labell) ;
docNumber) ;
docType) ;

= "DocumentEdit";
= "DocumentEdit";

Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.
Windows.

Forms

Forms

Forms

using
using
using
using

System;

namespace OilClient

{

public partial class Documents

{

System.Threading;
System.Threading.Tasks;
System.Windows.

Forms;

.Resumelayout (false) ;
PerformLayout () ;

.TextBox docOilType;
Forms.
.Button buttonl;
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
.Label label2;
Forms.
Forms.
Forms.

Label label8;

TextBox docCustomer;
Label label7;

Label docAmountUnits;
Label labelb5;

TextBox docAmount;
TextBox docCost;
Label docAmountInfo;
Label label3;

TextBox docDatekEnd;
TextBox docDateBegin;

Label labell;
Label docNumber;
Label docType;

Form

public delegate void UpdateListOfDocs () ;
public static event UpdatelListOfDocs Updatelist;

public Documents ()

{
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InitializeComponent () ;

Updatelist += UpdateListOfDocuments;

public static void UpdateDocuments ()

{
UpdateList.Invoke () ;

private async void UpdateListOfDocuments ()

{

using var grpcChannel = new GrpcManager () ;

if (flowLayoutPanell.Controls.Count > 0)

{
flowLayoutPanell.Controls.Clear();

using var documentsStream =
grpcChannel .ManagerClient.GetListOfDocsStream (new () ) ;

while (await
documentsStream.ResponseStream.MoveNext (CancellationToken.None) )

{

var document =
documentsStream.ResponseStream.Current;

var documentItem = new
ListItemDocuments (panell)

Number = document.Number,
State = document.State,
Type = document.Type

}s

flowLayoutPanell.Controls.Add (documentItem) ;

private static async Task AddDocument (string docNumber,

string docType)
{

using var grpcChannel = new GrpcManager () ;

var documentAdd = new DocumentAdd ()

{

Number = docNumber,
Type = docType,
}i

await
grpcChannel .ManagerClient.AddDocumentAsync (documentAdd) ;

}

private static async Task DelDocument (string docNumber)

{

using var grpcChannel = new GrpcManager () ;
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await
grpcChannel .ManagerClient.DelDocumentAsync (new() { Number = docNumber });

}

private async void addbDoc Click (object sender, EventArgs

e)
{
using var addDocument = new AddDocument () ;
if (addDocument.ShowDialog (this) is
DialogResult.OK)
{
await AddDocument (addDocument .DocNumber,
addDocument.DocType) ;
UpdateDocuments () ;

}

private async void delDoc Click(object sender, EventArgs

{

using var delDocument = new DelDocument () ;

if (delDocument.ShowDialog (this) is
DialogResult.OK)

await DelDocument (delDocument.DocNumber) ;

UpdateDocuments () ;

}

private void Documents Load(object sender, EventArgs e)

{
UpdateDocuments () ;
}
private void addDocs Click(object sender, EventArgs e)
{

using var addDocuments = new AddDocuments () ;

if (addDocuments.ShowDialog (this) is
DialogResult.OK)

//await DelDocument (delDocument.DocNumber) ;

UpdateDocuments () ;

}

Jluctunr B.26 — Documents.Designer.cs

namespace 0OilClient

{
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partial class Documents
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}
fregion Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.delDoc = new System.Windows.Forms.Button();

this.labell = new System.Windows.Forms.Label () ;

this.addDoc = new System.Windows.Forms.Button();

this.flowLayoutPanell = new
System.Windows.Forms.FlowLayoutPanel () ;

this.panell = new System.Windows.Forms.Panel ();

this.addDocs = new System.Windows.Forms.Button();

this.SuspendLayout () ;

//

// delDoc

//

this.delDoc.Location = new
System.Drawing.Point (270, 5);

this.delDoc.Name = "delDoc";

this.delDoc.Size = new System.Drawing.Size (70, 23);
this.delDoc.TabIndex = 12;

this.delDoc.Text = "Vmanurs";

this.delDoc.UseVisualStyleBackColor = true;

this.delDoc.Click += new
System.EventHandler (this.delDoc Click);

//

// labell

//

this.labell.AutoSize = true;

this.labell.Font = new System.Drawing.Font ("Segoe
uI", 12F, System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;



21);

System.

System.

System.

System.

System.

System.

System.

394) ;

System.

23);

System.
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this.labell.Location = new System.Drawing.Point (12,

this.labell.Name = "labell";

this.labell.Size = new System.Drawing.Size (152,

this.labell.TabIndex = 10;

this.labell.Text = "CnomMcok OOKYMeHTOB";

//

// addDoc

//

this.addDoc.Location = new
Drawing.Point (194, 5);

this.addDoc.Name = "addDoc";

this.addDoc.Size = new System.Drawing.Size (70, 23);

this.addDoc.TabIndex = 11;

this.addDoc.Text = "IDobaBuTnp";

this.addDoc.UseVisualStyleBackColor = true;

this.addDoc.Click += new
EventHandler (this.addDoc Click) ;

//

// flowLayoutPanell

//

this.flowLayoutPanell.BorderStyle =
Windows.Forms.BorderStyle.FixedSingle;

this.flowLayoutPanell.Location = new
Drawing.Point (12, 33);

this.flowLayoutPanell.Name = "flowLayoutPanell";

this.flowLayoutPanell.Size = new
Drawing.Size (176, 394);

this.flowLayoutPanell.TabIndex = 9;

//

// panell

//

this.panell.BorderStyle =
Windows.Forms.BorderStyle.FixedSingle;

this.panell.Location = new
Drawing.Point (194, 33);

this.panell.Name = "panell";

this.panell.Size = new System.Drawing.Size (447,

this.panell.TabIndex = 8;

//

// addDocs

//

this.addDocs.Location = new
Drawing.Point (347, 4);

this.addDocs.Name = "addDocs";

this.addDocs.Size = new System.Drawing.Size (131,

this.addDocs.TabIndex = 13;

this.addDocs.Text = "JoGaBUTL HECKOJILKO";

this.addDocs.UseVisualStyleBackColor = true;

this.addDocs.Click += new
EventHandler (this.addDocs Click);

//

// Documents

//



System.Drawing.SizeF (7F,

436) ;

this.AutoScaleDimensions

15F);

this.AutoScaleMode
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new

this.
this.
this.
this.
this.
this.

this

this.

Controls
Controls
Controls
Controls
Controls
Controls

.Add
.Add

.Add
.Add

(this.
(this.
.Add (this.
(this.
(this.
.Add (this
.Name = "Documents";
this.

addDocs) ;
delDoc) ;
labell) ;
addDoc) ;

flowLayoutPanell) ;
.panell);

Text = "JIoxkyMeHTH";

Load

System.EventHandler (this.Documents Load);
this.Resumelayout (false);
this.PerformLayout ()

}

#endregion

private System.
private System.
private System.

private

flowLayoutPanell;

}

private System.
private System.

JIuctunr B.27 — GrpcUtils.cs

using
using
using
using
using
using

namesp

{

Grpc.Net.Client;

GrpcOilAuth;

GrpcOilDispatcher;

GrpcOilLogs;
GrpcOilManager;
System;

ace OilClient

class GrpcUtils

{

Windows.Forms.Button delDoc;
Windows.Forms.Label labell;
Windows.Forms.Button addDoc;
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new

System.Drawing.Size (653,

new

System.Windows.Forms.FlowLayoutPanel

IDisposable

Windows.Forms.Panel panell;
Windows.Forms.Button addDocs;

protected GrpcChannel grpcChannel;

public GrpcUtils(string address)

{

grpcChannel =

}

GrpcChannel.ForAddress (address) ;

public void Dispose ()

{

grpcChannel.Dispose () ;

}
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class Grpclogs : GrpcUtils
{
private readonly Logs.LogsClient logsClient;

public GrpcLogs () : base("https://localhost:5005")
{

logsClient = new Logs.LogsClient (grpcChannel) ;
}

public Logs.LogsClient LogsClient { get => logsClient; }
}

class GrpcAuthentication : GrpcUtils
{

private readonly Authentication.AuthenticationClient
authenticationClient;

public GrpcAuthentication ()
base ("https://localhost:5001")
{
authenticationClient = new
Authentication.AuthenticationClient (grpcChannel) ;

}

public Authentication.AuthenticationClient
AuthenticationClient { get => authenticationClient; }

}

class GrpcManager : GrpcUtils
{

private readonly Manager.ManagerClient managerClient;

public GrpcManager () : base("https://localhost:5007")
{
managerClient = new
Manager .ManagerClient (grpcChannel) ;

}

public Manager.ManagerClient ManagerClient { get =>
managerClient; }

}

class GrpcDispatcher : GrpcUtils
{

private readonly Dispatcher.DispatcherClient
dispatcherClient;
public GrpcDispatcher () : base("https://localhost:5003")
{
dispatcherClient = new

Dispatcher.DispatcherClient (grpcChannel) ;
}

public Dispatcher.DispatcherClient DispatcherClient {
get => dispatcherClient; }
}
}



129

JIuctunr B.28 — ListlitemDocuments.cs

using System;
using System.Windows.Forms;

namespace 0OilClient

{

public partial class ListItemDocuments : UserControl

{

EventArgs e)

private string number;
private readonly Panel ManagerPanel;

public ListItemDocuments (Panel managerPanel)

{

InitializeComponent () ;

ManagerPanel = managerPanel;

}

public string Number

{

get => number;
set

{
docNumber.Text = $"N{value}";
number = value;

}

public string State
{

set => docState.Text = value;

}

public string Type
{

set => docType.Text = value;

}

private void ListItemDocuments Click (object sender,

{

var documentForm = new Document (Number)

{
TopMost = true,
TopLevel = false,
FormBorderStyle = FormBorderStyle.None

if (ManagerPanel.Controls.Count > 0)

ManagerPanel.Controls.Clear();

}

ManagerPanel.Controls.Add (documentForm) ;
documentForm.Show () ;



}

JIuctunr B.29 — ListltemDocuments.Designer.cs

namespace 0OilClient
{
partial class ListItemDocuments
{
/// <summary>
/// OBazaresbHaa MNEepeMeHHAas KOHCTPYKTOpa.
/// </summary>
private System.ComponentModel.IContainer
null;

/// <summary>
/// OcBoBOOMTL BCE MCIIOJIb3yEMHE PEeCYPCH.
/// </summary>

/// <param name="disposing">UCTUHHO, €CJu

pecypc moJkeH OBIThH yIaJjieH; MHaue JIOKHO.</param>

protected override void Dispose (bool disposing)

{

if (disposing && (components != null))

{

components.Dispose () ;

}
base.Dispose (disposing) ;

}

components
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yIpaBJsgeMElt

fregion Kom, aBTOMaTUUYECKU CO3IaHHHM KOHCTPYKTOPOM
KOMIIOHEHTOB
/// <summary>
/// TpebByeMmeli MeTOn IJd [IONIEPXKM KOHCTPYKTOPAa He
U3MEHAUTE
/// comepxumoe S2TOTO MEeTOoma C IIOMOUILI pemaKTopa Koma.
/// </summary>
private void InitializeComponent ()
{
this.docType = new System.Windows.Forms.Label () ;
this.docState = new System.Windows.Forms.Label () ;
this.docNumber = new System.Windows.Forms.Label ();
this.SuspendLayout () ;
//
// docType
//
this.docType.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));
this.docType.AutoSize = true;
this.docType.BackColor =
System.Drawing.Color.FromArgb (((int) (((byte) (255)))),
((int) (((byte) (128)))), ((int) (((byte) (0)))));
this.docType.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;
this.docType.Location = new System.Drawing.Point (4,

2);
this.docType.Name = "docType";
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this.docType.Size = new System.Drawing.Size (114,
17);

this.docType.TabIndex = 0;

this.docType.Text = "HDororop 00O apeHne";

//

// docState

//

this.docState.Anchor =
((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.AnchorStyles.B
ottom | System.Windows.Forms.AnchorStyles.Left)));

this.docState.AutoSize = true;

this.docState.BackColor =
System.Drawing.Color.FromArgb ( ((int) (((byte) (0)))),
((int) (((byte) (192)))), ((int) (((byte) (0)))));

this.docState.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;

this.docState.Location = new
System.Drawing.Point (3, 23);

this.docState.Name = "docState";

this.docState.Size = new System.Drawing.Size (54,
17);

this.docState.TabIndex = 1;

this.docState.Text = "AxTUBeH";

//

// docNumber

//

this.docNumber.Anchor =
((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.AnchorStyles.B
ottom | System.Windows.Forms.AnchorStyles.Right)));

this.docNumber.AutoSize = true;

this.docNumber.BackColor =
System.Drawing.Color.DodgerBlue;

this.docNumber.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;

this.docNumber.Location = new
System.Drawing.Point (104, 23);

this.docNumber.Name = "docNumber";

this.docNumber.Size = new System.Drawing.Size (58,
17);

this.docNumber.TabIndex = 2;

this.docNumber.Text = "N123456";

//

// ListItemDocuments

//

this.AutoScaleDimensions = new
System.Drawing.SizeF (7F, 15F);

this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.BackColor = System.Drawing.Color.Khaki;

this.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;

this.Controls.Add (this.docNumber) ;

this.Controls.Add (this.docState) ;

this.Controls.Add(this.docType) ;

this.Name = "ListItemDocuments";
this.Size = new System.Drawing.Size (165, 44);
this.Click += new

System.EventHandler (this.ListItemDocuments Click);
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this.ResumelLayout (false);
this.PerformLayout () ;

}
#endregion
private System.Windows.Forms.Label docType;

private System.Windows.Forms.Label docState;
private System.Windows.Forms.Label docNumber;

JIuctunr B.30 — ListltemReservoirs.cs

using System;
using System.Windows.Forms;

namespace OilClient

{

public partial class ListItemReservoirs : UserControl

{

EventArgs e)

private string number;
private readonly Panel ReservoirPanel;

public ListItemReservoirs (Panel reservoirPanel)

{

InitializeComponent () ;

ReservoirPanel = reservoirPanel;

public string Number

{
get => number;
set

{
storageNumber.Text = $"N{value}";
number = value;

public string State
{

set => storageState.Text = wvalue;

public string FillPercentage
{

set => storageFillPercentage.Text = $"{value}s%";

private void listItemReservoirs OnClick(object sender,

{

var storageTankForm = new StorageTank (Number)

{
TopMost = true,
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TopLevel = false,
FormBorderStyle = FormBorderStyle.None

}s

if (ReservoirPanel.Controls.Count > 0)

{

ReservoirPanel.Controls.Clear () ;

ReservoirPanel.Controls.Add (storageTankForm) ;
storageTankForm. Show () ;

}

JIuctunr B.31 — ListltemReservoirs.Designer.cs

namespace OilClient
{
partial class ListItemReservoirs
{
/// <summary>
/// OBazaresbHaa MNEepeMeHHAas KOHCTPYKTOpa.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// OcBOBOONTE BCE MCIIOJb3yEMHE PEeCYPCH.
/// </summary>
/// <param name="disposing">UCTUHHO, eCJIX YIPaBJSESMEIA
pecypc mojxkeH OBITH yIaJieH; MHAaue JIOXHO.</param>
protected override void Dispose (bool disposing)
{
if (disposing && (components != null))
{
components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Koz, aBTOMaTUUYECKU COBIAaHHHM  KOHCTPYKTOPOM
KOMIIOHEHTORB
/// <summary>
/// TpebByeMmeli MeTOn IJid [OOIEPXKM KOHCTPYKTOpa — He
U3MEeHANTEe
/// comepxumoe 2TOTO MEeTOoma C IIOMOUILI pemaKTopa Koma.
/// </summary>
private void InitializeComponent ()
{
this.storageNumber = new
System.Windows.Forms.Label () ;
this.storageState = new
System.Windows.Forms.Label () ;
this.storageFillPercentage = new

System.Windows.Forms.Label () ;
this.SuspendLayout () ;



//

// storageNumber
//
this.storageNumber
this.storageNumber
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.AutoSize
.BackColor

true;

System.Drawing.Color.FromArgb (((int) (((byte) (192)))),

((int)

System

System.

System.

System.
System.

System.

System.

((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.AnchorStyles.
System.Windows.Forms.AnchorStyles.Right)));

op |

System

(((byte) (255)))),
this.storageNumber
.Windows.
this.storageNumber
Point (4, 4);
this.storageNumber
this.storageNumber
Size (64, 17);
this.storageNumber
this.storageNumber
//
// storageActivity
//
this.storageState.
this.storageState.
Color.CornflowerBlue;
this.storageState.

Drawing.

Drawing.

Drawing.

Windows.
this.storageState.

Point (4, 23);
this.storageState
this.storageState.

Size (42, 17);
this.storageState.
this.storageState.
//
// storageFillPerc
//
this.storageFillPe

Drawing.

Drawing.

this.storageFillPe
.Drawing.Color.LightCoral;
this.storageFillPe

((int) (((byte) (192)))));

.BordersStyle

Forms.BorderStyle.FixedSingle;

.Location new
.Name = "storageNumber";
.Size

new

.TabIndex = 0;
.Text = "N1000101";

AutoSize
BackColor

true;

BorderStyle

Forms.BorderStyle.FixedSingle;

Location new

.Name = "storageActivity";

Size

new

TabIndex =
Text =

1;
"Active";

entage

rcentage.Anchor

rcentage.BackColor

rcentage.BorderStyle

System.Windows.Forms.BorderStyle.FixedSingle;

System

this.storageFillPe
.Drawing.Point (93, 4);
this.storageFillPe

"storageFillPercentage";

System

System

System

System

this.storageFillPe
.Windows.Forms.RightToLeft.Yes;
this.storageFillPe
.Drawing.Size (37, 17);
this.storageFillPe
this.storageFillPe
this.storageFillPe

rcentage.Location new

rcentage.Name

rcentage.RightToLeft

rcentage.Size new

rcentage.
rcentage.
rcentage.

TabIndex 2;
Text = "100%";
TextAlign

.Drawing.ContentAlignment.MiddleRight;

//

// ListItemReservo

//

this.AutoScaleDime
.Drawing.SizeF (7F, 15F);

irs

nsions new
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this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;
this.BackColor =
System.Drawing.Color.FromArgb (((int) (((byte) (255)))),
((int) (((byte) (192)))), ((int) (((byte) (128)))));
this.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;
this.Controls.Add(this.storageFillPercentage)
this.Controls.Add(this.storageState);
this.Controls.Add (this.storageNumber) ;

this.Name = "ListItemReservoirs";
this.Size = new System.Drawing.Size (133, 46);
this.Click += new

System.EventHandler (this.listItemReservoirs OnClick);
this.Resumelayout (false);
this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.Label storageNumber;
private System.Windows.Forms.Label storageState;
private System.Windows.Forms.Label
storageFillPercentage;
}
}

Jluctunr B.32 — Logging.cs

using System;
using System.Threading;
using System.Windows.Forms;

namespace OilClient

{
public partial class Logging : Form

{

private readonly string databaseName;

public Logging(string databaseName)
{

InitializeComponent () ;

this.databaseName = databaseName;

}

private async void Logs Load(object sender, EventArgs e)

{

using var grpcChannel = new GrpcLogs();

using var logEntryStream =
grpcChannel.LogsClient.GetEntryStream(new () { Name = databaseName });

while (await

logEntryStream.ResponseStream.MoveNext (CancellationToken.None))

{
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var logEntry =

logEntryStream.ResponseStream.Current;

logEntry.Identifier,

}

}

logsView.Rows.Add (logEntry.Resource,
logEntry.Datetime, logEntry.State);
}

Jluctunr B.33 — Logging.Designer.cs

namespace OilClient

{

partial class Logging

{

null;

/17
/17
/17

<summary>
Required designer variable.
</summary>

private System.ComponentModel.IContainer components =

/17
/17
/17
/17

should be disposed;

System.Windows.
System.Windows.
System.Windows.
System.Windows.

System.Windows.

prot
{

}

<summary>

Clean up any resources being used.

</summary>

<param name="disposing">true if managed resources

otherwise, false.</param>
ected override void Dispose (bool disposing)

if (disposing && (components != null))

{

components.Dispose () ;

}

base.Dispose (disposing) ;

#region Windows Form Designer generated code

/17
/17
/17
/17

<summary>
Required method for Designer support - do not modify
the contents of this method with the code editor.

</summary>

private void InitializeComponent ()

{

Forms.

Forms.

Forms.

Forms.

Forms.

this.logsView = new
DataGridView () ;

this.Resource = new
DataGridViewTextBoxColumn () ;

this.Number = new
DataGridViewTextBoxColumn () ;

this.Datetime = new
DataGridViewTextBoxColumn () ;

this.State = new

DataGridViewTextBoxColumn () ;
this.labell = new System.Windows.Forms.Label () ;

((System.ComponentModel.ISupportInitialize) (this.logsView)) .Beginln

it ()

this.SuspendLayout () ;



//

// logsView

//
this.logsView.ColumnHeadersHeightSizeMode
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System.Windows.Forms.DataGridViewColumnHeadersHeightSizeMode.AutoSize;

this.logsView.Columns.AddRange (new

System.Windows.Forms.DataGridvViewColumn[] {

this.Resource,
this.Number,

this.Datetime,
this.State}) ;

this.logsView.Location =

System.Drawing.Point (12, 33);

394) ;

UI",

this.logsView.Name = "logsView";
this.logsView.RowTemplate.Height = 25;
this.logsView.Size = new System.Drawing

this.logsView.TabIndex = 0;

//

// Resource

//

this.Resource.HeaderText = "Pecypc";
this.Resource.Name = "Resource";

//

// Number

//

this.Number.HeaderText = "UmentudbémkarTop";
this.Number.Name = "Number";

//

// Datetime

//

this.Datetime.HeaderText = "Jara/Bpema'";
this.Datetime.Name = "Datetime";

//

// State

//

this.State.HeaderText = "CocrTogumue";
this.State.Name = "State";

//

// labell

//

this.labell.AutoSize = true;

new

.Size (622,

this.labell.Font = new System.Drawing.Font ("Segoe

System.Drawing.GraphicsUnit.Point) ;

4);

21);

cucTeMu";

this.labell.TabIndex = 1;
this.labell.Text = "XypHanl wM3MeHEHUN

//
// Logging
//

this.AutoScaleDimensions =

System.Drawing.SizeF (7F, 15F);

.Point (12,

12F, System.Drawing.FontStyle.Regular,
this.labell.Location = new System.Drawing
this.labell.Name = "labell";
this.labell.Size = new System.Drawing

.S5ize (291,

COCTOSHUMN

new
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this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (646,
435);

this.Controls.Add (this.labell);

this.Controls.Add(this.logsView);

this.Name = "Logging";
this.Text = "Xypuan";
this.Load += new

System.EventHandler (this.Logs Load);
((System.ComponentModel.ISupportInitialize) (this.logsView)) .EndInit
()7

this.ResumelLayout (false);
this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.DataGridView logsView;

private System.Windows.Forms.DataGridViewTextBoxColumn
Resource;

private System.Windows.Forms.DataGridViewTextBoxColumn
Number;

private System.Windows.Forms.DataGridViewTextBoxColumn
Datetime;

private System.Windows.Forms.DataGridViewTextBoxColumn
State;

private System.Windows.Forms.Label labell;

}

Jluctunar B.34 — ManagerForm.cs

using System;
using System.Windows.Forms;

namespace OilClient

{

public partial class ManagerForm : Form

{

private readonly string userLogin;

public ManagerForm(string userLogin)

{

InitializeComponent () ;

this.userLogin = userLogin;

private void menulList SelectedIndexChanged (object
sender, EventArgs e)
{
var listForms = new Form[]
{
new Documents (),
new Logging ("Manager"),
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}s

var selectedForm =
listForms [menulist.SelectedIndex];

selectedForm.TopMost = true;

selectedForm.TopLevel = false;

selectedForm.FormBorderStyle =
FormBorderStyle.None;

if (childData.Controls.Count > 0)

{
childData.Controls.Clear():;

}

childData.Controls.Add (selectedForm) ;
selectedForm.Show () ;

}

private async void Manager Load(object sender, EventArgs

e)
{
using var grpcChannel = new GrpcAuthentication();
var userName = await
grpcChannel .AuthenticationClient.GetUserNameAsync (new () { Login =

userLogin });

userNameLabel.Text = userName.Name;

}

Jluctunr B.35 — ManagerForm.Designer.cs

namespace 0OilClient
{
partial class ManagerForm
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;

}

base.Dispose (disposing) ;



#region Windows Form Designer generated code

/// <summary>
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/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.

/// </summary>
private void InitializeComponent ()
{
this.userNameLabel =
System.Windows.Forms.Label () ;

new

this.childData = new System.Windows.Forms.Panel ()
this.menulList = new System.Windows.Forms.ListBox ()

this.SuspendLayout () ;
//
// userNamelLabel

//

this.userNameLabel.AutoSize = true;

this.userNamelabel.Font

new

System.Drawing.Font ("Segoe UI", 12F, System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;

this.userNameLabel.Location new
System.Drawing.Point (11, 9);

this.userNamelabel.Name = "userNameLabel";

this.userNamelLabel.Size new
System.Drawing.Size (122, 21);

this.userNameLabel.TabIndex = 5;

this.userNamelLabel.Text = "JlyHnkoBa Coodusa";

//

// childData

//

this.childData.Location new
System.Drawing.Point (139, 9);

this.childData.Name = "childData";

this.childData.Size = new System.Drawing.Size (649,
429) ;

this.childData.TabIndex = 4;

//

// menulist

//

this.menulist.FormattingEnabled = true;

this.menulList.ItemHeight = 15;

this.menulList.Items.AddRange (new object[] {

"JJoxyMeHTH",
"Xypuan"}) ;

this.menulList.Location new
System.Drawing.Point (12, 42);

this.menulList.Name = "menulList";

this.menulist.Size = new System.Drawing.Size (120,
394) ;

this.menulist.TabIndex = 3;

this.menulList.SelectedIndexChanged += new
System.EventHandler (this.menulist SelectedIndexChanged) ;

//

// ManagerForm

//

this.AutoScaleDimensions new

System.Drawing.SizeF (7F, 15F);
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this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize = new System.Drawing.Size (800,
450) ;

this.Controls.Add (this.userNameLabel) ;

this.Controls.Add (this.childData) ;

this.Controls.Add (this.menulist) ;

this.Name = "ManagerForm";
this.Text = "Menemxep";
this.Load += new

System.EventHandler (this.Manager Load);
this.ResumelLayout (false);
this.PerformLayout () ;

}
#endregion

private System.Windows.Forms.Label userNamelabel;
private System.Windows.Forms.Panel childData;
private System.Windows.Forms.ListBox menulList;

}

Jluctunr B.36 — OilClient.csproj

<Project Sdk="Microsoft.NET.Sdk">

<PropertyGroup>
<OutputType>WinExe</OutputType>
<TargetFramework>net5.0-windows</TargetFramework>
<UseWindowsForms>true</UseWindowsForms>
</PropertyGroup>

<ItemGroup>
<Protobuf Include="protos\manager.proto" GrpcServices="Client"
/>
<Protobuf Include="protos\dispatcher.proto"
GrpcServices="Client" />
<Protobuf Include="protos\auth.proto" GrpcServices="Client" />
<Protobuf Include="protos\logs.proto" GrpcServices="Client" />
<PackageReference Include="DocX" Version="3.0.0" />
<PackageReference Include="Google.Protobuf" Version="3.26.1" />
<PackageReference Include="Grpc.Net.Client" Version="2.62.0" />
<PackageReference Include="Grpc.Tools" Version="2.63.0">
<PrivateAssets>all</PrivateAssets>
<IncludeAssets>runtime; build; native; contentfiles;
analyzers; buildtransitive</IncludeAssets>
</PackageReference>
<PackageReference Include="Newtonsoft.Json" Version="13.0.3" />
</ItemGroup>

</Project>

Jluctunr B.37 — Program.cs

using System;
using System.Collections.Generic;
using System.Ling;
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using System.Threading.Tasks;
using System.Windows.Forms;

namespace OilClient

{

static class Program

{

/// <summary>

/// The main entry point for the application.
/// </summary>

[STAThread]

static void Main ()

{

Application.SetHighDpiMode (HighDpiMode.SystemAware) ;

Application.EnableVisualStyles();

Application.SetCompatibleTextRenderingDefault (false);

}

Application.Run (new Auth());
}

Jluctunr B.38 — Reservoirs.cs

using GrpcOilDispatcher;
using System;

using System.Threading;

using System.Threading.Tasks;
using System.Windows.Forms;

namespace OilClient

{

public partial class Reservoirs : Form

{

public delegate void UpdatelListOfStorageTanks () ;
public static event UpdatelistOfStorageTanks Updatelist;

public Reservoirs ()
{

InitializeComponent () ;

UpdatelList += UpdatelListOfReserviors;
}

public static void UpdateReservoirs ()

{
Updatelist.Invoke () ;
}

private async void UpdatelListOfReserviors()
{

using var grpcChannel = new GrpcDispatcher () ;

if (flowLayoutPanell.Controls.Count > 0)
{

flowLayoutPanell.Controls.Clear();
}
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using var storageTanksStream =
grpcChannel.DispatcherClient.GetListOfTanksStream (new()) ;

while (await
storageTanksStream.ResponseStream.MoveNext (CancellationToken.None))
{
var storageTank =
storageTanksStream.ResponseStream.Current;

var storageTankItem = new
ListItemReservoirs (panell)

Number = storageTank.Number,

State = storageTank.State,

FillPercentage =
storageTank.FillPercentage

b

flowLayoutPanell.Controls.Add (storageTankItem) ;
}
}

private static async Task AddReservoir (string
tankNumber, string o0ilType, string oilName)

{

using var grpcChannel = new GrpcDispatcher();

var storageTankAdd = new StorageTankAdd
{

Number = tankNumber,
0ilType = 0ilType,
OilName = oilName,

}s

await
grpcChannel.DispatcherClient.AddStorageTankAsync (storageTankAdd) ;
}

private async Task DelReservoir (string tankNumber)

{

using var grpcChannel = new GrpcDispatcher();
await
grpcChannel.DispatcherClient.DelStorageTankAsync (new () { Number =

tankNumber });

foreach (StorageTank tank in panell.Controls)

{

if (tank.number.Equals (tankNumber))

{

panell.Controls.Clear () ;

}
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private async void addTank Click (object sender,

EventArgs e)

{
using var addTank = new AddTank();

if (addTank.ShowDialog(this) is DialogResult.OK)
{

await AddReservoir (addTank.TankNumber,
addTank.0i11Type, addTank.OilName) ;

UpdateReservoirs () ;

}

private async void delTank Click (object sender,

EventArgs e)
{

using var delTank = new DelTank();

if (delTank.ShowDialog(this) is DialogResult.OK)
{

await DelReservoir (delTank.TankNumber) ;
UpdateReservoirs () ;

}

private void Reservoirs Load(object sender, EventArgs e)

{

UpdateReservoirs () ;

}

private void button3 Click(object sender, EventArgs e)

{

using var addStorageTanks = new AddStorageTanks();

if (addStorageTanks.ShowDialog (this) is
DialogResult.OK)

//await DelReservoir (delTank.TankNumber) ;

UpdateReservoirs () ;

JIuctunr B.39 — Reservoirs.Designer.cs

namespace 0OilClient
{
partial class Reservoirs
{
/// <summary>
/// Required designer variable.
/// </summary>



private
null;

145

System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)

{

if (disposing && (components != null))

{

}

base.

}

components.Dispose () ;

Dispose (disposing) ;

fregion Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.
this.

panell = new System.Windows.Forms.Panel ();
flowLayoutPanell = new

System.Windows.Forms.FlowLayoutPanel () ;

this.
.buttonl = new System.Windows.Forms.Button () ;
.button2 = new System.Windows.Forms.Button();
this. (0);
this.

this
this

//

labell = new System.Windows.Forms.Label ();

button3 = new System.Windows.Forms.Button ()
SuspendLayout () ;

// panell

//
this

.panell.BorderStyle =

System.Windows.Forms.BorderStyle.FixedSingle;

this
System.Drawing.Point (194,
this

.panell.Location = new
33);
.panell .Name = "panell";

this.panell.Size = new System.Drawing.Size (447,

394);

this.panell.TabIndex = 1;

//

// flowLayoutPanell

//

this.flowLayoutPanell.BorderStyle =
System.Windows.Forms.BorderStyle.FixedSingle;

this.flowLayoutPanell.Location = new
System.Drawing.Point (12, 33);

this.flowLayoutPanell.Name = "flowLayoutPanell";

this.flowLayoutPanell.Size = new

System.Drawing.Size (176, 394);
this.flowLayoutPanell.TabIndex = 2;

//

// labell

//



this.labell.AutoSize
this.labell.Font

uI", 12F,
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true;
new System.Drawing.Font ("Segoe
System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;

this
4);

this

this
21);

this

this

//

.labell.

.labell.
.labell.

.labell.
.labell.

// buttonl

//
this
System.Drawing.Point (194,
this
this
23);
this
this
this
this

.buttonl.

5);
.buttonl

.buttonl.

.buttonl.
.buttonl.

.buttonl

.buttonl.

Location

new System.Drawing.Point (12,

"labell";
new

Name =
Size

System.Drawing.Size (157,

TabIndex = 5;
Text = "Cnmcokxk pesepByapor";

Location new

"buttonl";
new System.Drawing.Size (70,

.Name
Size

TabIndex = 6;

Text = "JobaBurn";
.UseVisualStyleBackColor
Click +=

true;
new

System.EventHandler (this.addTank Click);

//

// button2

//
this
System.Drawing.Point (270,
this
this
23);
this
this
this
this

.button2.

5);
.button?2

.button2.

.button2.
.button?2.

.button?2

.button?2.

Location new
.Name = "button2";
Size new System.Drawing.Size (70,

TabIndex = 7;

Text = "VYoamurs";
.UseVisualStyleBackColor
Click +=

true;
new

System.EventHandler (this.delTank Click);

//

// button3

//
this
System.Drawing.Point (346,
this
this
23);
this
this
this
this

.button3.

5);
.button3

.button3.

.button3.
.button3.

.button3

.button3.

Location new
.Name = "button3";
Size new System.Drawing.Size (129,

TabIndex = 8;
Text = "JobaBUTBHL HECKOJILKO";
.UseVisualStyleBackColor = true;

Click += new

System.EventHandler (this.button3 Click);

//

// Reservoirs

//

this.AutoScaleDimensions
15F) ;
this.AutoScaleMode

System.Drawing.SizeF (7F,

new

System.Windows.Forms.AutoScaleMode.Font;



436) ;

this.

this.
this.
this.
this.
this.
this.

this.Name

this.
this.

Text
Load

Controls
Controls
Controls
Controls
Controls
Controls

ClientSize

.Add
.Add
.Add
.Add
.Add

= new

this
this

this

(
(
(this.
(
(

.button3);
.button?);

labell) ;

.buttonl);
this.
.Add (this

flowLayoutPanell) ;

.panell);

= "Reservoirs";
= "Pesepsyaps";

System.EventHandler (this.Reservoirs Load);
this.ResumelLayout (false);
this.PerformLayout () ;

}

#endregion

private

flowLayoutPanell;

}

private
private
private
private
private

System.
System.
System.
System.
System.
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System.Drawing.Size (653,

new

System.Windows.Forms.FlowLayoutPanel

Windows.
Windows.
Windows.
Windows.
Windows.

Forms.

Forms
Forms
Forms
Forms

Jluctunr B.40 — StorageTank.cs

using
using
using
using
using
using
using

GrpcOilDispatcher;
Newtonsoft.Json;

System;
System.IO;

System.Threading;
System.Threading.Tasks;

System.Windows.

namespace OilClient

{

Forms;

class FullInfoTank

{

public partial class StorageTank

{

Panel panell;
.Label labell;
.Button buttonl;
.Button button2;
.Button button3;

Form

public StorageTankInfo storageTankInfo;
public PumpInfo inputPumpInfo;
public PumpInfo outputPumpInfo;

}

public readonly string number;
private readonly string resetCfgFilename;

public StorageTank (string storageTankNumber)

{

InitializeComponent () ;

number = storageTankNumber;

resetCfgFilename = $"default_{number}.tcfg"'
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SaveCfgForReset () ;

//timer2.Tick += ContentFilling;
//timer3.Tick += ContentRelease;

private async void SaveCfgForReset ()
{
var serializationObj =
JsonConvert.SerializeObject (await GetFullInfoTankAsync()):;
await File.WriteAllTextAsync (resetCfgFilename,
serializationObj) ;

}

private void DisplayStorageTankInfo (FullInfoTank
fullInfoTank)
{
reservoirNumber.Text = $"PeszepByap N{number}";
storageState.Text =
fullInfoTank.storageTankInfo.State;

minLevel.Text = S"MuH. YPOBEHE :
{fullInfoTank.storageTankInfo.MinLevell}l";
maxLevel .Text = S"Makc. YPOBEHD :

{fullInfoTank.storageTankInfo.MaxLevel}l";

fillPercentage.Text =
S"{fullInfoTank.storageTankInfo.FillPercentage}%";

currentLevel.Text =
$"{fullInfoTank.storageTankInfo.CurrLevel}/{fullInfoTank.storageTankInfo.
MaxLevel} ©Gap";

011Type.Text =
fullInfoTank.storageTankInfo.0ilType;

oilName.Text =
fullInfoTank.storageTankInfo.OilName;

ipNumber.Text = $"Hacoc 3aKauKU
M{fullInfoTank.inputPumpInfo.Number}";

ipState.Text = fullInfoTank.inputPumpInfo.State;

ipSpeed.Text = S"CkopocCTh :
{fullInfoTank.inputPumpInfo.Speed} 6/c";

ipStateSwitch.Text =
fullInfoTank.inputPumpInfo.State.Equals ("Bxiouen") ? "BBIKJTIOYNTE " :
"BrJjouuTs" ;

opNumber.Text = S " BRIy CKHOM Hacoc
N{fullInfoTank.outputPumpInfo.Number}";

opState.Text = fullInfoTank.outputPumpInfo.State;

opSpeed.Text = S"CkopoCTh :
{fullInfoTank.outputPumpInfo.Speed} 6/c";

opStateSwitch.Text =
fullInfoTank.outputPumpInfo.State.Equals ("BkioueH") ? "BEIKJIIOUMTE "
"BxJouuTs " ;

}

private async Task<FullInfoTank> GetFullInfoTankAsync ()
{



149

using var grpcChannel = new GrpcDispatcher();

var storageTankNumber = new StorageTankNumber () {
Number = number };

var storageTankInfo = await
grpcChannel.DispatcherClient. GetStorageTankInfoAsync(storageTankNumber)

var inputPumpInfo = await
grpcChannel .DispatcherClient. GetInputPumpInfoAsync(storageTankNumber)

var outputPumpInfo = await

grpcChannel .DispatcherClient.GetOutputPumpInfoAsync (storageTankNumber) ;

var fullInfoTank = new FullInfoTank
{

storageTankInfo = storageTankInfo,
inputPumpInfo = inputPumpInfo,
outputPumpInfo = outputPumpInfo

bi

return fullInfoTank;

private async void UpdateReservoirInfo ()

{
DisplayStorageTankInfo (await

GetFullInfoTankAsync());

Reservoirs.UpdateReservoirs() ;

private void StorageTank Load(object sender, EventArgs

{

UpdateReservoirInfo() ;

private async void ContentFilling()

{
var fullInfoTank = await GetFullInfoTankAsync() ;

int currentLevel =
int.Parse(fullInfoTank.storageTankInfo.CurrLevel);

int inputPumpSpeed =
int.Parse(fullInfoTank.inputPumpInfo.Speed);

int maxLevel =
int.Parse(fullInfoTank.storageTankInfo.MaxLevel) ;

if (currentlLevel - inputPumpSpeed > maxLevel)

{
fullInfoTank.storageTankInfo.CurrLevel =

(currentLevel + inputPumpSpeed) .ToString();
SendEditTankInfo (fullInfoTank) ;

return;



150

private async void ipStateSwitch Click(object sender,
EventArgs e)
{

using var grpcChannel = new GrpcDispatcher();
var pumpId = await
grpcChannel .DispatcherClient.GetInputPumpIdByTankNumberAsync (new () {

Number = number });

var switchPumpStateInfo = new SwitchPumpStatelInfo ()
{

TankNumber = number,
PumpId = pumpId.Id,
}i

await
grpcChannel.DispatcherClient.SwitchPumpStateAsync (switchPumpStateInfo);

//ContentFilling () ;
UpdateReservoirInfo();

}

private async void ContentRelease (object sender,
EventArgs e)

{
var fullInfoTank = await GetFullInfoTankAsync() ;

int currentLevel =
int.Parse(fullInfoTank.storageTankInfo.CurrLevel);

int outputPumpSpeed =
int.Parse(fullInfoTank.outputPumpInfo.Speed);

int minLevel =

int.Parse(fullInfoTank.storageTankInfo.MinLevel) ;

if (currentLevel - outputPumpSpeed > minLevel)

{

fullInfoTank.storageTankInfo.CurrLevel
(currentLevel - outputPumpSpeed) .ToString() ;
SendEditTankInfo (fullInfoTank) ;

return;

}

private async void opStateSwitch Click(object sender,
EventArgs e)
{

using var grpcChannel = new GrpcDispatcher () ;
var pumpId = await
grpcChannel.DispatcherClient.GetOutputPumpIdByTankNumberAsync (new () {

Number = number });

var switchPumpStateInfo = new SwitchPumpStateInfo ()
{

TankNumber = number,
PumpId = pumpld.Id,
}i
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await
grpcChannel.DispatcherClient.SwitchPumpStateAsync (switchPumpStateInfo);

UpdateReservoirInfo();

}

private async void SendEditTankInfo (StorageTankEdit
storageTankEdit)
{

using var grpcChannel = new GrpcDispatcher () ;

var storageTankEditInfo = new StorageTankEditInfo ()
{

TankNumber = number,

OilName = storageTankEdit.OilName,
MinLevel = storageTankEdit.MinLevel,
MaxLevel = storageTankEdit.MaxLevel,

IpSpeed = storageTankEdit.IpSpeed,
OpSpeed storageTankEdit.OpSpeed,

};

await
grpcChannel.DispatcherClient.EditStorageTankAsync (storageTankEditInfo) ;

UpdateReservoirInfo();

}

private async void SendEditTankInfo (FullInfoTank
fullInfoTank)
{
using var grpcChannel = new GrpcDispatcher();
var storageTankEditInfo = new StorageTankEditInfo ()
{
TankNumber = number,
OilName =
fullInfoTank.storageTankInfo.OilName,
MinLevel =
fullInfoTank.storageTankInfo.MinLevel,
MaxLevel =

fullInfoTank.storageTankInfo.MaxLevel,
IpSpeed = fullInfoTank.inputPumpInfo.Speed,
OpSpeed = fullInfoTank.outputPumpInfo.Speed,
bi

await
grpcChannel .DispatcherClient.EditStorageTankAsync (storageTankEditInfo) ;

UpdateReservoirInfo() ;

}

private void buttonl Click(object sender, EventArgs e)

{

using var storageTankEdit = new StorageTankEdit();

if (storageTankEdit.ShowDialog(this) is
DialogResult.OK)



SendEditTankInfo (storageTankkEdit) ;

}

private async void button2 Click (object
EventArgs e)
{
openFileDialogl.Filter =
configuration(*.tcfqg) | *.tcfg";

if (openFileDialogl.ShowDialog ()
DialogResult.OK)
{
using var fileStream
openkFileDialogl.OpenFile () ;
using var streamReader =
StreamReader (fileStream) ;
var allContent =
streamReader.ReadToEndAsync () ;
var deserializedObj

JsonConvert.DeserializeObject<FullInfoTank>(allContent);
SendEditTankInfo (deserializedObj) ;

}

private async void button3 Click(object
EventArgs e)
{
saveFileDialogl.Filter =
configuration(*.tcfqg) | *.tcfg";

if (saveFileDialogl.ShowDialog ()
DialogResult.OK)
{
var serializationObj
JsonConvert.SerializeObject (await GetFullInfoTankAsync());
using var fileStream
saveFileDialogl.OpenFile();
using var streamWriter =
StreamWriter (fileStream) ;
await

streamWriter.WriteAsync (serializationObij) ;
}
}

private async void button5 Click(object
EventArgs e)
{
var allContent =
File.ReadAllTextAsync (resetCfgFilename) ;
var deserializedObj

JsonConvert.DeserializeObject<FullInfoTank> (allContent);
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SendEditTankInfo (deserializedObj) ;

Jluctunr B.41 — StorageTank.Designer.cs

namespace OilClient

{

null;

partial class StorageTank

{

/// <summary>

/// Required designer variable.

/// </summary>

private System.ComponentModel.IContainer components =

/// <summary>

/// Clean up any resources being used.

/// </summary>

/// <param name="disposing">true if managed resources

should be disposed; otherwise, false.</param>

System.

System.

System.

System.

System.
System.

System.

protected override void Dispose (bool disposing)
{ if (disposing && (components != null))
{ components.Dispose () ;
éase.Dispose(disposing);

}

#region Windows Form Designer generated code

/// <summary>

/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>

private void InitializeComponent ()

{

this.components = new

ComponentModel .Container () ;

Windows

Windows.

Windows.

Windows.

Windows.

Windows.

this.storageState = new
Forms.Label () ;
this.oilType = new System.Windows.Forms.Label () ;

this.minLevel = new System.Windows.Forms.Label () ;

this.fillPercentage = new
Forms.Label () ;

this.maxLevel = new System.Windows.Forms.Label () ;

this.reservoirNumber = new
Forms.GroupBox () ;

this.oilName = new System.Windows.Forms.Label () ;

this.currentLevel = new
Forms.Label () ;

this.ipNumber = new
Forms.GroupBox () ;

this.ipStateSwitch = new

Forms.Button () ;
this.ipSpeed = new System.Windows.Forms.Label () ;
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this.ipState = new System.Windows.Forms.Label () ;

this.opNumber = new
System.Windows.Forms.GroupBox () ;
this.opStateSwitch = new

System.Windows.Forms.Button () ;
this.opSpeed = new System.Windows.Forms.Label () ;
this.opState = new System.Windows.Forms.Label ()

this.buttonl = new System.Windows.Forms.Button() ;

this.button2 = new System.Windows.Forms.Button () ;

this.button3 = new System.Windows.Forms.Button () ;

this.openFileDialogl = new
System.Windows.Forms.OpenFileDialog () ;

this.saveFileDialogl = new
System.Windows.Forms.SaveFileDialog() ;

this.button5 = new System.Windows.Forms.Button() ;

this.timer2 = new
System.Windows.Forms.Timer (this.components) ;

this.timer3 = new

System.Windows.Forms.Timer (this.components) ;
this.reservoirNumber. SuspendLayout () ;
this.ipNumber.SuspendLayout () ;
this.opNumber.SuspendLayout () ;
this.SuspendLayout () ;

//

// storageState

//

this.storageState.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Left)));
this.storageState.AutoSize = true;
this.storageState.Font = new
System.Drawing.Font ("Segoe UI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.storageState.Location = new
System.Drawing.Point (6, 19);

this.storageState.Name = "storageState";

this.storageState.Size = new

System.Drawing.Size (98, 25);
this.storageState.TabIndex = 1;

this.storageState.Text = "HeaxTumBen";

//

// 0ilType

//

this.oilType.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Left)));

this.oilType.Font = new System.Drawing.Font ("Segoe
ur", 12F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.oilType.Location = new System.Drawing.Point (6,
44);

this.oilType.Name = "oilType";

this.oilType.Size = new System.Drawing.Size (263,
25);

this.oilType.TabIndex = 2;
this.oilType.Text = "Bens3uu";
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//

// minLevel

//

this.minLevel.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Left)));

this.minLevel.AutoSize = true;

this.minLevel.Font = new System.Drawing.Font ("Segoe
u1", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.minLevel.Location = new
System.Drawing.Point (7, 69);

this.minLevel.Name = "minLevel";

this.minlLevel.Size = new System.Drawing.Size (128,
20);

this.minLevel.TabIndex = 3;

this.minlLevel.Text = "MuH. ypoBeHb: 20";

//

// fillPercentage

//

this.fillPercentage.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Right)));

this.fillPercentage.Font = new
System.Drawing.Font ("Segoe UI", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.fillPercentage.ImageAlign =
System.Drawing.ContentAlignment.MiddleRight;

this.fillPercentage.Location = new
System.Drawing.Point (275, 19);

this.fillPercentage.Name = "fillPercentage";

this.fillPercentage.RightToLeft =
System.Windows.Forms.RightToLeft.No;

this.fillPercentage.Size = new
System.Drawing.Size (139, 20);

this.fillPercentage.TabIndex = 4;

this.fillPercentage.Text = "20%";

this.fillPercentage.TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

//

// maxLevel

//

this.maxLevel.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Right)));

this.maxLevel.Font = new System.Drawing.Font ("Segoe
ur", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.maxLevel.ImageAlign =
System.Drawing.ContentAlignment.MiddleRight;

this.maxLevel.Location = new
System.Drawing.Point (221, 69);

this.maxLevel.Name = "maxLevel";

this.maxLevel .RightToLeft =
System.Windows.Forms.RightToLeft.No;
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this.maxLevel.Size new System.Drawing.Size (193,
20) ;
this.maxLevel.TabIndex = 5;
this.maxLevel.Text = "Makc.
this.maxLevel.TextAlign
System.Drawing.ContentAlignment.MiddleRight;
//
// reservoirNumber
//
this.reservoirNumber.Anchor
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Left)

| System.Windows.Forms.AnchorStyles.Right)));

ypoBeHb: 20";

this.

this.reservoirNumber.
this.

this.reservoirNumber.

this.reservoirNumber.

this

this.

this.

System. Font ("Segoe

System.

Drawing.

Drawing.
this.

Point (12,
this.
this.

Size (420,
this.
this.
this.
//

System.Drawing.

System.Drawing.

reservolrNumber.Controls.Add (this.oilName) ;

Controls.Add (this.currentLevel) ;
reservoirNumber.Controls.Add (this.maxLevel) ;

Controls.Add(this.storageState);

Controls.Add(this.fillPercentage);

.reservoirNumber.Controls.Add (this.oilType) ;

reservoirNumber.Controls.Add (this.minLevel) ;
reservoirNumber.Font new
uI", 9F, System.Drawing.FontStyle.Regular,

GraphicsUnit.Point);

reservoirNumber.Location new

) ;

reservoirNumber.Name =
reservoirNumber.Size

"reservoirNumber";

new

99);

reservoirNumber.TabIndex = 6;
reservoirNumber.TabStop false;
reservoirNumber.Text = "PezsepByap N110432";

// oilName

//
this.
uI", 13F,

System.Drawing.

oilName.Font = new System.Drawing.Font ("Segoe

System.Drawing.FontStyle.Reqgular,

GraphicsUnit.Point);

this.oilName.ImageAlign
ContentAlignment.MiddleRight;
this.oilName.Location
Point (120, 17);
this.oilName.Name = "oilName";
this.oilName.RightToLeft
Forms.RightToLeft.No;
this.oilName.Size

System.Drawing.
new

System.Drawing.

System.Windows.

new System.Drawing.Size (149,

25);

this.oilName.TabIndex 7;

this.oilName.Text = "AM-98";

this.oilName.TextAlign
ContentAlignment.MiddleRight;

//

// currentLevel

//

System.Drawing.
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this.currentLevel.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top |

System.Windows.Forms.AnchorStyles.Bottom)

| System.Windows.Forms.AnchorStyles.Right)));

this.currentlLevel.Font =

new

System.Drawing.Font ("Segoe UI", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point);

this.currentLevel.ImageAlign =
System.Drawing.ContentAlignment.MiddleRight;

this.currentLevel.Location = new
System.Drawing.Point (275, 46);

this.currentlLevel.Name = "currentLevel";

this.currentlLevel .RightToLeft =
System.Windows.Forms.RightToLeft.No;

this.currentLevel.Size = new
System.Drawing.Size (139, 20);

this.currentlLevel.TabIndex = 6;

this.currentlLevel.Text = "200/1000 6Gap";

this.currentlLevel.TextAlign =
System.Drawing.ContentAlignment.MiddleRight;

//

// ipNumber

//

this.ipNumber.Controls.Add (this.ipStateSwitch);

this.ipNumber.Controls.Add (this.ipSpeed);

this.ipNumber.Controls.Add (this.ipState);

this.ipNumber.Location = new
System.Drawing.Point (12, 113);

this.ipNumber.Name = "ipNumber";

this.ipNumber.Size = new System.Drawing.Size (206,
100) ;

this.ipNumber.TabIndex = 7;

this.ipNumber.TabStop = false;

this.ipNumber.Text = "Hacoc 3akaukm N101";

//

// ipStateSwitch

//

this.ipStateSwitch.Anchor =
((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.AnchorStyles.T

op

System.Drawing.Point (120, 25);

this.ipStateSwitch
this.ipStateSwitch.

System.Drawing.Size (80, 23);

this.ipStateSwitch.
this.ipStateSwitch.
this.ipStateSwitch
this.ipStateSwitch.

| System.Windows.Forms.AnchorStyles.Right)));
this.ipStateSwitch

.Location = new
.Name = "ipStateSwitch";

Size = new
TabIndex = 2;

Text = "BuKJIOUUTL";
.UseVisualStyleBackColor = true;
Click += new

System.EventHandler (this.ipStateSwitch Click);

//
// ipSpeed
//

this.ipSpeed.AutoSize =
this.ipSpeed.Font =

u1", 13F,
System.Drawing.GraphicsUnit.Point) ;

true;
new System.Drawing.Font ("Segoe
System.Drawing.FontStyle.Regular,



this.
52);

this.

this.
25) ;

this.

this.

//

// ipState

//

this.ipState.
this.ipState.

uI", 13F,

ipSpeed.

ipSpeed.
ipSpeed.

ipSpeed.
ipSpeed.
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Location = new System.Drawing.Point (7,
Name = "ipSpeed";

Size = new System.Drawing.Size (138,
TabIndex = 1;

Text = "CkopocTb: 2 6/c";

AutoSize = true;

Font = new System.Drawing.Font ("Segoe

System.Drawing.GraphicsUnit.Point) ;

System.Drawing.FontStyle.Regular,

this.ipState.Location = new System.Drawing.Point (7,
23);

this.ipState.Name = "ipState";

this.ipState.Size = new System.Drawing.Size (79,
25);

this.ipState.TabIndex = 0;

this.ipState.Text = "AxTuUBeH";

//

// opNumber

//

this.opNumber.Anchor =
((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.AnchorStyles.T
op | System.Windows.Forms.AnchorStyles.Right)));

this.opNumber.Controls.Add (this.opStateSwitch);

this.opNumber.Controls.Add (this.opSpeed) ;

this.opNumber.Controls.Add (this.opState);

this.opNumber.Location = new
System.Drawing.Point (226, 113);

this.opNumber.Name = "opNumber";

this.opNumber.Size = new System.Drawing.Size (206,
100) ;

this.opNumber.TabIndex = 8;

this.opNumber.TabStop = false;

this.opNumber.Text = "BunyckHOM Hacoc MN101";

//

// opStateSwitch

//

this.opStateSwitch.Anchor
((System.Windows.Forms.AnchorStyles) ((System.Windows.Forms.
System.Windows.Forms.AnchorStyles.Right)));
this.opStateSwitch.Location

op |

System.Drawing.Point (120, 25);

this.opStateSwitch

this.opStateSwitch.

System.Drawing.Size (80, 23);

this.opStateSwitch.
this.opStateSwitch.

this.opStateSwitch

this.opStateSwitch.

AnchorStyles.T

= new
.Name = "opStateSwitch";

Size = new
TabIndex = 3;

Text = "BeKJIOUUTL";
.UseVisualStyleBackColor = true;
Click += new

System.EventHandler (this.opStateSwitch Click);

//
// opSpeed
//
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this.opSpeed.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Bottom)

| System.Windows.Forms.AnchorStyles.Left)));

this.opSpeed.AutoSize = true;

this.opSpeed.Font = new System.Drawing.Font ("Segoe
ur", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point);

this.opSpeed.Location = new System.Drawing.Point (7,
52);

this.opSpeed.Name = "opSpeed";

this.opSpeed.Size = new System.Drawing.Size (138,
25);

this.opSpeed.TabIndex = 1;

this.opSpeed.Text = "Ckopoctb: 4 6/c";

//

// opState

//

this.opState.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Bottom)

| System.Windows.Forms.AnchorStyles.Left)));

this.opState.AutoSize = true;

this.opState.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;
this.opState.

23);
this.
this.

opState

25);
this.
this.
//
// buttonl
//

opState.

opState.
opState.

’

Location = new System.Drawing.Point (7,
.Name = "opState";
Size = new System.Drawing.Size (79,

TabIndex = 0;
Text "AkTMBEeH";

this.buttonl.Location = new
System.Drawing.Point (12, 220);

this.buttonl.Name = "buttonl";

this.buttonl.Size = new System.Drawing.Size (207,
28) ;

this.buttonl.TabIndex = 9;

this.buttonl.Text = "PemaxkTuporats";

this.buttonl.UseVisualStyleBackColor = true;

this.buttonl.Click += new
System.EventHandler (this.buttonl Click);

//

// button2

//

this.button2.Location = new
System.Drawing.Point (224, 220);

this.button2.Name = "button2";

this.button2.Size = new System.Drawing.Size (207,
28);

this.button2.TabIndex = 10;

this.button2.Text = "3Barpys3uTb KOHOUI'ypaumwo";

this.button2.UseVisualStyleBackColor = true;
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160

new

System.EventHandler (this.button2 Click);

//

// button3

//
this
System.Drawing.Point (224,
this
this
28);
this
this
this
this

.button3.
254) ;

.button3
.button3.

.button3.
.button3.
.button3
.button3.

.UseVisualStyleBackColor

Location new

.Name = "button3";

Size

new System.Drawing.Size (207,

TabIndex = 11;
Text = "CoxpaHuUTb KOHOUI'ypaumwo";

true;

Click += new

System.EventHandler (this.button3 Click);

//

// openFileDialogl

//

this.openFileDialogl.FileName = "openFileDialogl";

//

// buttonb5

//
this
System.Drawing.Point (12,
this
this
28);
this
this
this
this

.button5.

254) ;

.buttonb5
.button5.

.buttonb.
.buttonb.
.buttonb
.buttonb.

.UseVisualStyleBackColor

Location new

.Name = "buttonb";

Size

new System.Drawing.Size (207,

TabIndex 13;
Text = "Cobpocurs";

true;

Click += new

System.EventHandler (this.button5 Click);

//

// timer?2

//

this.timer2.Interval

//

// timer3

//

this.timer3.Interval

//

2000;

2000;

// StorageTank

//

this.AutoScaleDimensions
15F) ;
this.AutoScaleMode

System.Drawing.SizeF (7F,

new

System.Windows.Forms.AutoScaleMode.Font;

this.ClientSize

290) ;

this.
this.
this.
this.
this.
this.
this.

this

this.

Controls
Controls
Controls
Controls
Controls
Controls
Controls
.Name = "
Text ="

new System.Drawing.Size (443,

this
this

. Add (
. Add (
. Add (
. Add (
(
(

I4

.buttonb) ;
.button3) ;
this.button?)
this.buttonl);

.Add (this.opNumber) ;

.Add (this.ipNumber) ;

.Add (this.reservoirNumber) ;
StorageTank";
Hedrexpanunuume" ;

I4



this.

Load

System.EventHandler (this.StorageTank Load);
reservoirNumber.ResumelLayout (false) ;
reservoirNumber.PerformLayout () ;
ipNumber.ResumelLayout (false) ;
ipNumber.PerformLayout () ;
opNumber.ResumeLayout (false) ;
opNumber.PerformLayout () ;

openFileDialogl;

saveFileDialogl;

}

this.
this.
this.
this.
this.
this.

this

}

#endregion

private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
private System.Windows.
System.

private

private

private System.
private System.
private System.

Jluctunr B.42 — StorageTankEdit.cs

using System.Windows.Forms;

namespace OilClient

{

Windows.
Windows.
Windows.

Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
Forms.
.Label ipState;
.Label ipSpeed;
Forms.
Forms.
Forms.
.Button buttonl;

.Button ipStateSwitch;
.Button opStateSwitch;
Forms.
.Button button2;
.Button button3;

Forms
Forms

Forms
Forms
Forms

Forms
Forms

System.

Forms

+=

.ResumelLayout (false) ;

Label storageState;

Label 0ilType;

Label minLevel;

Label fillPercentage;
Label maxLevel;

GroupBox reservoirNumber;
Label currentlevel;
GroupBox ipNumber;

GroupBox opNumber;
Label opSpeed;
Label opState;

Label oilName;
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new

Windows.Forms.OpenFileDialog

Windows.Forms.SaveFileDialog

.Button button5;
Forms.
Forms.

Timer timer2;
Timer timer3;

public partial class StorageTankEdit : Form

{

public StorageTankEdit ()

{

InitializeComponent () ;

}

public string OilName => oilName.SelectedItem as string;

public string MaxLevel => maxLevel.Text;
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public string MinLevel => minLevel.Text;

public string IpSpeed => ipSpeed.Text;
public string OpSpeed => opSpeed.Text;

Jluctunr B.43 — StorageTankEdit.Designer.cs

namespace 0OilClient
{
partial class StorageTankEdit
{
/// <summary>
/// Required designer variable.
/// </summary>
private System.ComponentModel.IContainer components =
null;

/// <summary>
/// Clean up any resources being used.
/// </summary>
/// <param name="disposing">true if managed resources
should be disposed; otherwise, false.</param>

protected override void Dispose (bool disposing)
{

if (disposing && (components != null))

{

components.Dispose () ;
}
base.Dispose (disposing) ;

}

#region Windows Form Designer generated code

/// <summary>
/// Required method for Designer support - do not modify
/// the contents of this method with the code editor.
/// </summary>
private void InitializeComponent ()
{
this.buttonl = new System.Windows.Forms.Button () ;
this.opNumber = new
System.Windows.Forms.GroupBox () ;
this.labeld = new System.Windows.Forms.Label () ;
this.opSpeed = new
System.Windows.Forms.MaskedTextBox () ;
this.label5 = new System.Windows.Forms.Label () ;
this.ipNumber = new
System.Windows.Forms.GroupBox () ;
this.label3 = new System.Windows.Forms.Label () ;
this.ipSpeed = new
System.Windows.Forms.MaskedTextBox () ;
this.label7 = new System.Windows.Forms.Label () ;
this.reservoirNumber = new
System.Windows.Forms.GroupBox () ;
this.oilName = new System.Windows.Forms.ComboBox () ;



this.labell

this.maxLevel
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= new System.Windows.Forms.Label () ;

new

System.Windows.Forms.MaskedTextBox () ;

this.minLevel

new

System.Windows.Forms.MaskedTextBox () ;

this.
this.
this.
this
this.
this.
//

// buttonl
//
this.buttonl

label?2
label9

= new System.Windows.Forms.Label () ;
new System.Windows.Forms.Label ();

opNumber. SuspendLayout () ;
.ipNumber.SuspendLayout () ;
reservoirNumber. SuspendLayout () ;
SuspendLayout () ;

.Anchor

((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top |

System.Windows
this.buttonl

System.Windows.Forms.DialogResult.

this.buttonl
System.Drawing.Point (12, 220);
this.buttonl
this
26) ;
this
this
this
//
// opNumber
//
this.opNumbe

.buttonl

.buttonl.

.buttonl.
.buttonl.

System.Windows.Forms.AnchorStyles.Bottom)

.Forms.AnchorStyles.Left)));
.DialogResult
OK;
.Location new
"buttonl";

new System.Drawing.Size (206,

.Name =
Size

TabIndex 13;
Text = "CoxpaHuTp";
.UseVisualStyleBackColor

true;

r.Anchor

((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top |
Windows
opNumbe
opNumbe
opNumbe
opNumbe
113);

. opNumbe

. opNumbe

| System.
this.
this.
this.
this.
System.Drawing.Point (226,
this
this
100) ;
this
this
this
//
// labeld
//
this.label4.
this.label4.
13F,

. opNumbe
. opNumbe
. opNumbe

UI",

System.Windows.Forms.AnchorStyles.Bottom)

.Forms.AnchorStyles
r.Controls.Add (this
r.Controls.Add (this
r.Controls.Add (this
r.Location

.Right)));
.labeld) ;
.opSpeed) ;
.labelb);

new

.Name
.Size

r
r

"opNumber";
new System.Drawing.Size (206,

. TabIndex 12;
.TabStop false;
.Text = "BemyckHOM Hacoc N101";

r
r
r

AutoSize
Font

true;
new System.Drawing.Font ("Segoe
System.Drawing.FontStyle.Regular,

System.Drawing.GraphicsUnit.Point) ;

this.labeld.
System.Drawing.Point (140, 19);
this.labeld.
this.labeld.
this.labeld.

Location = new
Name = "label4d";
Size = new System.Drawing.Size (37, 25);

TabIndex

6;
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this.labeld.Text = "6/c";

//

// opSpeed

//

this.opSpeed.Location = new

System.Drawing.Point (105, 22);

this.opSpeed.Mask = "00000";

this.opSpeed.Name = "opSpeed";

this.opSpeed.Size = new System.Drawing.Size (29,
23);

this.opSpeed.TabIndex = 5;

this.opSpeed.ValidatingType = typeof (int);

//

// labelb

//

this.label5.AutoSize = true;

this.label5.Font = new System.Drawing.Font ("Segoe
ur", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label5.Location = new System.Drawing.Point (6,
19);

this.label5.Name = "labelb";

this.label5.Size = new System.Drawing.Size (93, 25);

this.label5.TabIndex = 4;

this.label5.Text = "CkopocTh:";

//

// ipNumber

//

this.ipNumber.Controls.Add (this.label3);

this.ipNumber.Controls.Add (this.ipSpeed);

this.ipNumber.Controls.Add (this.label?7);

this.ipNumber.Location = new
System.Drawing.Point (12, 113);

this.ipNumber.Name = "ipNumber";

this.ipNumber.Size = new System.Drawing.Size (206,
100) ;

this.ipNumber.TabIndex = 11;

this.ipNumber.TabStop = false;

this.ipNumber.Text = "Hacoc sBakaukmu N101";

//

// label3

//

this.label3.AutoSize = true;

this.label3.Font = new System.Drawing.Font ("Segoe
uI", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label3.Location = new
System.Drawing.Point (140, 19);

this.label3.Name = "label3";

this.label3.Size = new System.Drawing.Size (37, 25);
this.label3.TabIndex = 3;

this.label3.Text = "6/c";

//

// ipSpeed

//

this.ipSpeed.Location = new

System.Drawing.Point (105, 22);
this.ipSpeed.Mask = "00000";
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this.ipSpeed.Name = "ipSpeed";

this.ipSpeed.Size = new System.Drawing.Size (29,
23);

this.ipSpeed.TabIndex = 2;

this.ipSpeed.ValidatingType = typeof (int);

//

// label7

//

this.label7.AutoSize = true;

this.label7.Font = new System.Drawing.Font ("Segoe
u1", 13F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label7.Location = new System.Drawing.Point (6,
19);

this.label7.Name = "label7";

this.label7.Size = new System.Drawing.Size (93, 25);

this.label7.TabIndex = 1;

this.label7.Text = "CkxopoctTb:";

//

// reservoirNumber

//

this.reservoirNumber.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));
this.reservoirNumber.Controls.Add (this.oilName) ;
this.reservoirNumber.Controls.Add (this.labell);
this.reservoirNumber.Controls.Add (this.maxLevel) ;
this.reservoirNumber.Controls.Add (this.minLevel) ;
this.reservoirNumber.Controls.Add (this.label?2);
this.reservoirNumber.Controls.Add (this.label9);
this.reservoirNumber.Font = new
System.Drawing.Font ("Segoe UI", 9F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;
this.reservoirNumber.Location = new
System.Drawing.Point (12, 7);
this.reservoirNumber.Name = "reservoirNumber";
this.reservoirNumber.Size = new
System.Drawing.Size (420, 99);
this.reservoirNumber.TabIndex = 10;
this.reservoirNumber.TabStop = false;
this.reservoirNumber.Text = "PezepByap WN110432";
//
// oilName
//
this.oilName.FormattingEnabled = true;
this.oilName.Items.AddRange (new object[] {
"AUM-92",
"AU-95",
"AU-98",
"EBppo-4",
"maT",
"CIBT",
"ABMALIMOHHEIM" }) ;
this.oilName.Location = new
System.Drawing.Point (90, 30);
this.oilName.Name = "oilName";
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this.oilName.Size = new System.Drawing.Size (100,
23);

this.oilName.TabIndex = 15;

//

// labell

//

this.labell.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Left)
| System.Windows.Forms.AnchorStyles.Right)));
this.labell.AutoSize = true;

this.labell.Font = new System.Drawing.Font ("Segoe
uI", 12F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.labell.Location = new System.Drawing.Point (6,
28);

this.labell.Name = "labell";

this.labell.RightToLeft =
System.Windows.Forms.RightToLeft.No;

this.labell.Size = new System.Drawing.Size (78, 21);

this.labell.TabIndex = 14;

this.labell.Text = "HazBaHue";

this.labell.TextAlign =
System.Drawing.ContentAlignment.MiddleLeft;

//

// maxLevel

//

this.maxLevel.Location = new
System.Drawing.Point (380, 66);

this.maxLevel.Mask "00000";

this.maxLevel.Name = "maxLevel";

this.maxLevel.Size = new System.Drawing.Size (29,

23);

this.maxLevel.TabIndex = 11;

this.maxLevel.ValidatingType = typeof (int);

//

// minLevel

//

this.minLevel.Location = new
System.Drawing.Point (121, 67);

this.minLevel.Mask = "00000";

this.minLevel.Name = "minLevel";

this.minlLevel.Size = new System.Drawing.Size (29,
23);

this.minLevel.TabIndex = 4;

this.minLevel.ValidatingType = typeof (int);

//

// label2

//

this.label2.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.
Top | System.Windows.Forms.AnchorStyles.Bottom)

| System.Windows.Forms.AnchorStyles.Right)));

this.label2.AutoSize = true;

this.label2.Font = new System.Drawing.Font ("Segoe
uI", 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;
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this.label2.Location = new
System.Drawing.Point (265, 65);

this.label2.Name = "label2";

this.label2.Size = new System.Drawing.Size (112,
20) ;

this.label2.TabIndex = 8;

this.label2.Text = "Makc. ypoBeHb:";

//

// label9

//

this.label9.Anchor =
((System.Windows.Forms.AnchorStyles) (((System.Windows.Forms.AnchorStyles.

Top | System.Windows.Forms.AnchorStyles.Bottom)
| System.Windows.Forms.AnchorStyles.Left)));
this.label9.AutoSize = true;

this.label9.Font = new System.Drawing.Font ("Segoe
U1, 11F, System.Drawing.FontStyle.Regular,
System.Drawing.GraphicsUnit.Point) ;

this.label9.Location = new System.Drawing.Point (6,
66);

this.label9.Name = "label9";

this.label9.Size = new System.Drawing.Size (108,
20);

this.label9.TabIndex = 3;

this.label9.Text = "MuH. ypoOBeHBbB:";

//

// StorageTankEdit

//

this.AutoScaleDimensions = new

System.Drawing.SizeF (7F, 15F);
this.AutoScaleMode =
System.Windows.Forms.AutoScaleMode.Font;
this.ClientSize = new System.Drawing.Size (441,
267) ;
this.Controls.Add(this.buttonl) ;
this.Controls.Add (this.opNumber) ;
this.Controls.Add (this.ipNumber) ;
this.Controls.Add (this.reservoirNumber) ;
this.MaximizeBox = false;
this.MinimizeBox = false;
this.Name = "StorageTankEdit";
this.Text = "PemaxTupoBaHue";
this.opNumber.ResumeLayout (false) ;
this.opNumber.PerformLayout () ;
this.ipNumber.ResumelLayout (false) ;
this.ipNumber.PerformLayout () ;
this.reservoirNumber.ResumelLayout (false) ;
this.reservoirNumber.PerformLayout () ;
this.ResumelLayout (false) ;

}
#endregion

private System.Windows.Forms.Button buttonl;
private System.Windows.Forms.GroupBox opNumber;
private System.Windows.Forms.GroupBox ipNumber;
private System.Windows.Forms.Label label7;
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private System.Windows.Forms.GroupBox reservoirNumber;
private System.Windows.Forms.Label label9;

private System.Windows.Forms.Label label2;

private System.Windows.Forms.Label label4;

private System.Windows.Forms.MaskedTextBox opSpeed;
private System.Windows.Forms.Label label5;

private System.Windows.Forms.Label label3;

private System.Windows.Forms.MaskedTextBox ipSpeed;
private System.Windows.Forms.MaskedTextBox maxLevel;
private System.Windows.Forms.MaskedTextBox minLevel;
private System.Windows.Forms.ComboBox oilName;
private System.Windows.Forms.Label labell;



