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AHoOTAIIIA

ITix yac BUKOHAHHSI TaHOT KypPCOBOI poOOTH OyJIM ITpoaHa i30BaH1 iICHYIOU1 PIIIIEHHS
ta Oyna ctBopeHa BiacHa CRM-cucreMa 3a 3ajaHOO PEAMETHOIO 001acTio. bymo
MIPOAHAJII30BaHO MPOIIEC PO3POOKH Ta MOMKIIMBOCTI, IO HA/TAIOTh BUKOPUCTaH1

TEXHOJIOTI]I.



Beryn

Hapasi, icHye Benuka KiJIbKICTh KOMIIAHIH, SIK1 MOTPEOYIOTh MOJIETIICHHS
BIJICITITKOBYBAHHS CBOiX O13HEC MPOIIECIB, a SIKIO MOXJIMBO, TO 1 301IBIICHHS 1X
aBTOMATH30BaHOCTI. /{7151 TOrO, 11100 YaCTKOBO 3aJOBUILHHUTH IIi TOTPEOH, KOMIIaHii
CTBOPIOIOTH 200 3amMoBIst0Th CRM-cuctemu. CRM-cuctema (anrn. Customer
relationship management) — cucrema yrpaBimiHHS BiIHOCHHAMH 3 KilieHTaMu. Taka
CHCTEeMa CTBOPIOETHCS JIMIIIE VIS T1IBUIICHHS €(DEKTUBHOCTI pOOOTH CIiBPOOITHUKIB
KoMI1aHii, T00To CRM-cucteMu CTBOPIOIOTHCS JIMILE AJI1 BAKOPUCTAHHS BCEPEIMHI

KOMITaHii.

O0’€eKT TOCHIKEHHS: POLEC pOOOTH CUCTEM YIIPaBJIiHHS BITHOCUHAMMU 3
KJII€EHTaMHU.
Merta poOOTH: CTBOPUTH BIACHY CUCTEMY, IO JJIs MOTJIUOJICHHS] PO3YMIHHS 00’ €KTY

IIOCJ'IiII)KCHHiI Ta BUBYCHHS HOBHX TCXHOJIOT1H p03p06KI/I.



Po3zain 1. Orasia icHyr04YMX pillieHb

Hapasi, Ha puHKy npencraBieHa Benuka KinbKictb CRM-cucteM, ki MOKHA

aJanTyBaTH IiJl TOTPeOU KOXKHOT KOHKPETHOI KOMIMAaHii.

1.1 Microsoft Dynamics 365

Microsoft Dynamics 365 e Biqomoro CRM-crcTeMor0, 3 BEIMKOIO KOPUCTYBAIBKOIO

0a3010 Ta BEJIMKUM PiBHEM JIOBIPH 3 ii CTOPOHHU.

1.2 Terrasoft Creatio Studio

Terrasoft Creatio Studio Hanae Benmukuil HaOip IHCTPYMEHTIB, JIJIs BeICHHS Oi3HECY, B
tomy umcii BiacHy CRM-cuctemy. [lepeBaroro nanoi miatgopmu € i 3pydHuid Jist
KOpUCTyBaHHS rpadpiunuil inTepdeiic. g podotu 3 cucteMor noTpiOHO 0(hOpMHUTH
MIAMUCKY 1IoHaliMeHIlle Ha Micsnb. [lmardopma Hamae pocTym A0 Takoro
byHKIIIOHATY:

VYnpasninus 613Hec-TipoliecaMmu

VYnpaBniHHs keiicamu

[HTEeNneKTyanbHI TEXHOJIOT1

J{n3aliHep cuctemMu

[HTerpaniiiti pimeHHs

Mo011bHHI 3aCTOCYHOK

besneka Ta agMiHICTpyBaHHS

Po3pobxka 3acToCyHKIB



Hani CRM-cuctemu sk 1 moJI0HI 10 HUX € AYy’K€ THYYKHMH Ta MalOTh JOCTaTHIH
dbyHKITiOHaN, 100 3aJOBUILHUTH BCl MOXJIMBI MOTPEOH, 110 MOXKYTh BUHUKHYTH Y
kommnaHii. [Iporte, came iX yHiBepcaiabHICTbh, B TOH ke 4ac, € ix HefgonikoM. Lli cucremu
noTpeOyIOTh BEIUKUN PIBEHb O3HAHOMJIEHOCTI Ta JOCBIAY 3 iX apXITEKTypow Ta
3acobamu po3poOku. ToMy Yacto yuiie po3pOOHUKH, IO CIEMiali3yloThCi Ha
KOHKpeTHI CRM-cucreMi MOXYyTh aJanTyBaTH (YHKLIOHANI CHUCTEMH J0 MOTPeO
KOMIaHIi-KJIl€HTa Ta MIATPUMYBATU CTBOPEHE HUMH IporpaMHe 3a0e3neuyeHHs. Llei
(akTOp 0AATKOBO MIJBHUIIYE BAPTICTh CTBOPEHHS CUCTEMHU HA OCHOBI BXKE 1CHYHOUOTO
pILIEHHS, HE Ka)XXy4d MPO BapTICTh MIJNUCKH ICHYIOUOI CHCTEMH. TakuM YUHOM,
KoMmnaHis, mo norpedye CRM-cucremy, MOXe BBaXkaTH 3a Kpallle 3BEpHYTHUCS 0
IHCTPYMEHTIB, 1110 BUKOPUCTOBYIOTHCA OLIBII IIMPOKO Ta CTBOPUTH MOBHICTIO CBOIO
CUCTEMY.



Po3ain 2. IIpoexkTyBaHHs cuCTEMH

CRM-cucrema po3po0iseTbes JIs MiABUIICHHS €()eKTUBHOCTI OpOKEPChKOT KOMIIaHI,
MOJICTIICHHST POOOTH JJiA ii CHIBPOOITHUKIB Ta MEperjs] CTaTUCTUYHUX JaHUX.
JismpHICTE KOMIIAHII — TOTIOMOTa B YKJIAJaHHI YroJl 1O KYITIBJI Ta MPOAAXY IIHHUX
nanepiB. Kommnanis mpamroe nuire 3 ROPHIAYHAMHA 0COO0aMH 3apeecTpOBAaHUMU B

VYkpaini. Kimientamu kommnaHii MOXyTb OyTH SIK 1 IHBECTOPH, TaK 1 eMITEHTH.

2.1 ®opmya0BaHHS NMPeAMETHOI 001acTi

CniBpoOiTHUKaMHU, K1 TPal0Th OCHOBHY pOJIib B O13HEC-TIpoIlecax KOMITaHii € OpoKepH.
Bbpokepu BeayTh meperoBopu 3 OJHMM YW ACKITLKOMA MPEACTABHUKAMHM KOMIIaHii-
kiieHTa. Kommaniss Moke HEOJHOPa30BO IMpaIfoBaTH 31 CBOIMU KiieHTamu. [lpu
BHCJIOBJIEHH] KOMIIAHIEIO-KIIEHTOM OakKaHHS IIOJ0 KYIIBJIl YU MPOJaxy UIHHUX
narnepiB, OpoKep CTBOPIOE HOBY crpaBy. CripaBa Moxke OyTH 3aKpuTa YCHIIIHO YU
HEYCHIIIHO, B 3aJIE’KHOCTI BiJ] TOTO, 4 OyJia ykiajeHa yroja. KoMmmanis mpairtoe nuiie
3 aKIisIMH, O0IT SIKMX JJO3BOJICHUM 3aKOHOJJAaBCTBOM JIep>KaBu Y KpaiHu, BIATOBIIHO, 1X

BapTICTh OIIIHIOETHCS B P KaBHIM BaJIIOTI.

2.2 @opmanbHMii onmc Oi3Hec-poueciB

Tepminu:
bpokep CniBpoOITHUK JaHOT KOMIaHI1, 10 HAJIEXUTh J10 TPYNH
KopuctyBauiB «bpokepy». € yuacHukoM O1IbIIOCTI Oi3HEC-
MIPOIICCIB KOMIaHIi
CniBpoOITHUK Jronuna, 110 TpaItoe B AaHii KoMnaHii Ta HEOOOB I3KOBO €

opokepom. CriBpOOITHHK MOXKE CTaTH OJHUM 3
CYNepKOPUCTYBAYiB, YA MOBUHEH MATH JOCTYII JI0 CUCTEMU

AJI ICPETiaay CTaTUCTUYHUX JaHUX.
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Kommanis

Komnanis-kinieHT — popuandHa oco0a, 110 € KIIEHTOM JaHO1

KOMITaHiI.

KonTtakTHa 0ocoba

JlroquHa, 10 TPEICTaBIISAE IHTEPECH KOMIIAHIi-KITIEHTA,

OCHOBHA JIIOAWHA, 3 KOO ITPOBOAATHCA IICPCTOBOPH 100

CIIpaB.
Jin KomnaHisi-KiIi€HT, 1110 BUCIOBUIIA OaXKaHHS OTPUMATH
IOCIIYyTH, IIPOTEC PO AKY daHa KOMIIaH1sI HE Ma€ I[OCTEITHLOT
iHpopmartii. Jlig moTiM Moke OyTH KOHBEPTOBAHUH Y
KOMIIAHIIO.
Cnpasa [ndopmartiitHuit 00’ €KT, 10 MICTUTD JaH1 IPO MOTOYHUHN

CTaH MiArOTOBIIOBAHO1 YTOIH Ta ICTOPIIO 11 3MiH.

E

s DOpMYMIOEaHHA

2 38B03HHA 4NA

E CyNepropuCTyEaYa

5 MoTpeda B peecTpaull

E HOEOrO CniepodiHKEA

- MepcoHansHi

§ OaHi gocTyny

=

S HagaxHA nogHol

E KOHTaKTHOI B

2 iHdbopMaLLil

S Y

KopucTyeay
ZapEECTROBaHMI
- -

2

E‘ PeecTpaulr

= HOEOTD

] KOPHCTYEAYA

g HoHTakTHA

E* iH@opMaLs

Puc. 2.2.1 Peectpatiisi B cUCTEM1 HOBOT'O KOPHUCTyBaya
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Po3aia 3. Orasa rexHoJiori

Jliis peanizaiii BiacHoi cucteMu 0yio oopano Django - BeO-ppeliMBOPK 3 BiAKPUTHM
KOJIOM, JIIsE POOOTH 3 IKUM BUKOPHUCTOBYETHCS MOBA IIPOTPaMyBaHHsI BUCOKOTO PiBHS
Python. Django ctBopeHuit ayisi po3poOKH BeO-3aCTOCYHKIB 3 KIIEHT-CEPBEPHOIO
apXITEKTYypOIO, BIH HAJla€ BEJIIMKY KUIBKICTh 1IHCTPYMEHTIB, 110 3HAYHO II1JIBHINYIOTh

e(eKTUBHICTh PO3POOHHUKA.

3.1. Crpykrypa Django npoekrty

Be6-¢dpeiimBopk Django BripoBaKye MeBHY CTPYKTYPY, Ky HACH1IYIOTh BCl POCKTH,
CTBOpPEHI Ha HOro ocHOBI. IIpoekT 000B’SI3KOBO MICTUTh YTHIITY Manage.py s
BJIACHOTO KOMAHJIHOTO psIKa Ta JeKuUIbka KOoHpirypamiiiHux ¢GainiB, B SKUX
BKa3yIOThCS 3arajibHi HaJallTyBaHHS JJIS BCIX 3acTOCYHKIB (apps), mo OyayTh
CTBOpPEHI y IIbOMY MpOeKTi. [IpoekT Moke MICTUTH OAUH a00 JEeKiIbKa 3aCTOCYHKIB.
KoskeH 3acTOCyHOK € OKpeMHUM JIOTIYHUM MOJayjeM. B Mexax KOKHOTO 3aCTOCYHKY

BUKOpUCTOBY€EThCs artepH Model-Template-View.

Crpyktypa Django npoekTty

Templates = Templates - KnieHT
rY L 3 !
v o ¥
3aCTOCYHOK Views B Views 3aCTOCYHOK
y o [
Cepeep
) 4 ! Y
Models | Models

Basza paHux

Puc. 3.1.1. Ctpykrypa Django npoekty
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Taka apxiTekTypa 3a0e3neuye 4iTKy CTPYKTYpY MPOEKTY, HaBIiTh MPHU JYyKE BEIUKUX

Macitadax po3poOKH.

3.2 Ilarrepn Model-Template-View

Be6-dpeiimBopk Django BUKOpHUCTOBYE apXITEKTypHUI IaOJOH MPOEKTYBaHHS
Model-Template-View (MTV).
1. Yactuaa Model onucye indopmariiiHi 00’ €KTH Ta CIIyKHTh iHTepdercoM s
poOOTH 3 JaHUMU, 11O 30epiratoThes B 0a3i JaHUX.
2. Yactuna View omnucye Te, Axi AaH1 OyyTh NPECTaBICHI KOPUCTYBAUEBI.
3. Uactura Template ommcye Te, sk mpencTaBieHHs JaHi OyayTh MpEACTaBIICHI

KOPHUCTYBau€Bl.

MatTrepH NMpoekTyBaHHa Model-Template-View

Model Template

NoriuHa CcTpyETYpa
OaHWx

BxinHi paHi FiegHE NpeacTaEneHHA

AaHnE

|CHY R
OaHi

OaHi anA

Hogi gaHi, amiHK, e
EifoSpaseHHs

EMOaneHHA

View

DOPMATYEAHHA JaHKX

Puc. 3.1.2. Ilarrepn npoekryBanus Model-Template-View
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3.3 B3zaemonis 3 6a3010 1annx yepe3 Django ORM

Be6-dpeiimBopk Django Hagae BuuepnHuii HaOlp IHCTPYMEHTIB JJ1sl poOOTH 3 6a3amu
naHux. Po3poOHUK oTpuMye B cBo€ posmopsypkeHHs Django ORM, mo mo3Bosisie
BUKOHYBAaTH B3a€EMOJIII0 3 oOpaHoro 0Oa3zor0 manmx dYepe3 APl Bucokoro piBHA
aoctpakmii. I[I[o6 BH3HAYWTH CTBOpPEHY MOJI€Nb, SK MOJIeNb JaHUX TMOTPIOHO
ycmaakyBatu ii Big kinacy django.db.models.Model ta onucaTy BigHOIIEHHS 3 IHITUMH
MOJCIISIMH JTAaHWX, SKIIO TaKi BIJHOIICHHS ICHYIOTh. [laHa TexHoJoTis 00'€KTHO-

PENAIINHOT MPOEKIIii 4YacTO 3HAYHO MPUIIBUIIIYE MIPOLIEC PO3POOKH.

3.4 Pobora 3 URL dispatcher

URL dispatcher — Texnouoris, mo 3abesneuye podoty URL cxemm B 3aCTOCYHKY,
BUKOPUCTOBYIOUM peryisipHi Bupasu. s ctBopenns URL cxemu miis 3aCTOCYHKY,
notpibHo crBoputu Python-momyne Ta nmatm Ha3zey URLconf.py um urls.py. Lleit
MOJyJIb TIOBUHEH MICTHUTH CIIMCOK 3 Ha3Borwo Urlpatterns, mo 30epirae pe3ynbTaTu
BukoHaHHs QyHKIiH path(route, view, kwargs, name) 3 moay:ro django.urls. 06’ ektu
kiacy django.urls.path. ®yukmis path npuiimae URL 1mrabnoH Ta mocHIaHHS Ha
notpibHe View. Beb-dpeliMBopk He Hakiamgae oOMexeHb Ha ckimagHicth URL
mabJoOHy Ta HaJa€e JO0JAaTKOBI I1HCTPYMEHTH JJisi 3a0€3MEeUeHHS YHCTOTH Ta

HEHAUTAIIIKOBOCTI CXEMHU.

3.5 Bukopucrannsa Python-moxymo smtplib

Mosga nporpamysanss Python Hagae MOXIHMBICTS poOOTH 3 IOIITOXO Yepe3 iHTepdeiic
Moyt sSmtplib. smtplib crBoproe 06’ekt cecii SMTP kimieHTa, 1110 1a€ MOKIUBICTD
Hajcunatu nomry dyepe3 SMTP ta ESMTP mportokonu. Beb-dpeitmBopk Django
BUKOPUCTOBYE BIIACHI OOTOPTKM HajA JaHWUM iHTepdercoM, s TOJICTIICHHS Ta
MPUCKOPEHHST poboTu po3poOHMKa. [l 1OTO BUKOPUCTOBYETHCS MoIyb
django.core.mail. B aiiai mpoekTy  settings.py BH3HA4YalOThCA BCI HEOOXIiaHI

napameTpH Taki sik: oopanuit SMPT kiieHT, mopT, KOpUCTyBad, TOIIIO.
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Po3aia 4. IIporpamua peaJizanisi cucreMu

4.1 CTBopeHHs Ta MOYATKOBA MiITOTOBKA MPOEKTY

J71st po3po0KH CHCTEMH TOTPIOHO BCTAHOBHUTH B CHICTEMY MOBY IIPOTpaMyBaHHS
Python. Be6-dpeiimBopk Django, BCTaHOBITIOETHCS 3a JIOIMTOMOTOI0 CHCTEMHU
KepyBaHHs MMakeTaMu pip. Bci HACTYITHI KOMaHAW BUKOHYIOTHCS Y KOMaHTHOMY
PAIKY.

Komanna mist BcranosneHss: Django:

..\> pip install django

Hoswii Django-nipoeKT CTBOPIOETHCS 32 KOMAH/IOKO:

..\> django-admin startproject crm_system

[TpoekT MOBUHEH MICTHTH OJIMH a00 OiIbIle 3acTOCYHKIB (apps). B mpoekTi
crm_system OyJio CTBOPEHO JiBa 3aCTOCYHKH: crm Ta analytics. Ilepiumii Oyne
MICTUTH TOJ0BHY JIoTiky CRM-cuctemu, qpyruit 3aCTOCyHOK — aHaJi3 JaHUX.

Bynu BuKopucTaHi KOMaHIu:
..\> py manage.py startapp crm
..\> py manage.py startapp analytics

CTBOpEHI 3aCTOCYHKH MOTPiOHO 3apeecTpyBaTH y (aiiiai crm_system\settings.py:

INSTALLED APPS =[..., ‘crm’, ‘analytics’,]

Jiist moganbInoi poOoTH 3 3aCTOCYHKAaMU MOTPIOEH CyNepKOPUCTyBaY.
CynepKkopucTyBad CTBOPIOETHCS 32 KOMaHIO¥O:
.\> py manage.py createsuperuser

[Ticnst BUKOHAHHS KOMaHIW BKa3yIOThCA JaH1 I aBTOPU3AIlii IIbOTO KOPUCTYBayva.
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4.2.3aCTOCYHOK crm

3aCTOCYHOK Crm iHKAICyJIroe B co01 ocHOBHI 6i3Hec-tiporiecn CRM-cuctemu. Ha

MOMEHT CTBOPEHHS 3aCTOCYHOK MAa€ TaKy CTPYKTYpY:

crm/
__init__.py
admin.py
apps.py
migrations/

__init__.py

models.py
tests.py

views.py
B nopansuiii po3po0ii, 11t O1IbII01 3pyYHOCTI, 0yJIO CTBOPEHO AUPEKTOPIi
models, views, templates. Koskaa Mozenb naHux Oyjie BU3HAYATHCh B OKPEMOMY
(aiii 3 Ha3BOIO MOJIEN, Ta 3HAXOJUTHUCH y TupekTopii models. BinmnosigHo

OylyTh CTBOPIOBATUCH BC1 EK3EMILISIPH View Ta template.

®aitn admin.py € koHpirypariinum aitsiom a1 nanesni aamidicTparopa. B
HBOMY 30€piraloThbcs HaNAIITYBaHHS MPaB AOCTYITy Tyl KopuctyBauiB CRM-

CHCTEMH Ta PEECTPYIOTHCS BC1 MOJICII, JIO IKMX IMOBHHEH OYTH JIOCTYII 3 IMMaHEMTI.

VY (aitmi urls.py 6ynu Buznaueni taki URL-ma6nonu:

urlpatterns = [
path('create-email/<int:case_id>/", staff_member_required(create_email), name='create_email’),
path(‘send-email/<int:email_id>/', staff_member_required(send_email), name='send_email’),
path(‘convert/<int:lead_id>/", staff_member_required(convert), name="convert’),

]
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4.2.1 CTBOpeHHs Ta peecTpalisi MojieJieil JaHUX y MaHeJi aaMiHicTpaTopa

[Ipu cTBOopeHHiI BiacHI MoneNi JaHWX OyJaM  YCIAgKOBaHI B  KIacy
django.db.models.Model, mo Hagae HamatoThe BuuepnHy cucremy tumiB (DateTime,
CharField, ForeignKey, Tomo), GyHKIIiH 1715 oniepartiii 3 HIMHU Ta 3pOOHIIA MOXITHBHM
30epiratu CTBOpeH1 Mojienl y 0a3i maHux. KoxkeH KOpUCTyBad CUCTEMH € 00’ €KTOM
kiacy django.contrib.auth.models.User, o 3a0e3neuye cucremy ayTeHTH)IKAIL].

Ha Puc. 4.2.1.1 306paxxena UML pgiarpama kiaciB, 1o mpeCTaBIIse i€papXxito

monenen nauux CRM-cucremu.

= django.contrib.auth. models.User “django.db.maodels. Maodel
has Extends Extends
= has -\:l Stock
= Base —
+ name: CharField
+ creation_date: DateTimeFisld
+ description: TextField
+ owner Foreignkey Exrand%-«.m B contactBase = Lead
Extends ™ + first_name: CharField ] + company_name: CharField
Ext=nds i =
/ - | + last_name: CharField ‘ﬂgxt_rds + job_tfitle: CharFieid
- = Case ) _ )
= CustomEmail + email: EmailField + company_smail: EmailField
+ name: CharField
+ sender CharFisld + phone: CharField + company_phone: CharField
+ is_active: BooleanFisld
+ receiver: CharField + address: TextField
+ is_successful: BooleanFisld
+ subject: CharField Exends M .-":.‘\
+ deal_type: Deal_Type_Choicas Extends 1
+ content: TextField - [
+ stock_price:Decimal Field = Contact E
+ is_sent: BooleanField = !
T T + amount FloatField K o— + job_title: CharField = Company [
i : has j_ '
: 1 + stock: Foreignkey ———> +company: ForeignKey + name: CharFiakd i
i i + contact: Foreigniey -"?\ + address: TextField E
i : + laad: Forsignkey — i nes / l
: *emmmmssssssssmmssssssssees|jfE s e e mmmm s s s e s j
B R |- T T P PR P

Puc. 4.2.1.1. UML niarpama kjaciB CUCTEMH

Jlist 3a0e3meueH s THYYKOCT] Ta HEHQ/TMIITKOBOCTI 1€papxii Kj1aciB Oy CTBOpPEH1
nBa abcTpakTHUX Kiacu: Base ta ContactBase, Bijy HUX ycnaaKOBY€EThCS OUIBIIICTD

MOJIEJIEN CUCTEMH.
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Peasnizanis knacy Base:

class Base(models.Model):
class Meta:
abstract = True
creation_date = models.DateTimeField(auto_now_add=True)
description = models. TextField(blank=True)
owner = models.ForeignKey(User, on_delete=models.SET_NULL, null=True)

Peamnizanis kinacy ContactBase:

class ContactBase(Base):

class Meta:
abstract = True

first_name = models.CharField(
verbose_name=_("First Name"),
help_text=_(""Person’s first name"),
max_length=250

)

last_name = models.CharField(
verbose_name=_("Last Name"),
help_text=_("Person's last name"),
max_length=250

)

email = models.EmailField()
phone = models.CharField(max_length=100)

B xondirypauiiinomy ¢aitni admin.py 0ys crBopenuit knac MyModel Admin, mio
ycnaakoByeThes Bia django.contrib.admin.ModelAdmin. Kiac ctBopenuii 3 MeTor0
MepEeBU3HAYCHHS METOIIB 0aTHKIBCHKOTO Ki1acy. bynu npubpani mpaBa 10CTyITy
OpoKepiB, IO JI03BOJISLIA 3MIHIOBATH UM BUAAJISTH JaH1, IO CTOCYIOTHCS 1HILIOTO
Opoxkepa. Bcei kimacu, o MicTSIThCsl y admin.py Ta BiANOBIIaI0OTh 3a IPEICTABICHHS
MoJIesIel JaHUX Y MaHell aJiMiHIcTpaTopa ycmaakoBaHi Bij kiacy MyModelAdmin.
JIist peecTpatiii MoJies JaHUX Y HaHeNl aIMIHICTPATOpa BUKOPUCTOBYETHCS (DYHKIIIS
admin.site.register(Model, ModelAdmin), ne Model — neBra mozens ganmx,

ModelAdmin - kac ycagkoBanuii Big Model Admin.



Peanizanis knacy MyModelAdmin:
class MyModelAdmin(admin.ModelAdmin):

def has_change_permission(self, request, obj=None):
return self.get_permission_value(request, obj)

def has_delete_permission(self, request, obj=None):
return self.get_permission_value(request, obj)

def get_permission_value(self, request, obj=None):
if not request.user.is_superuser:
if obj and not obj.owner:
return True
if obj and obj.owner != request.user:
return False
return True

4.2.3 Moaeab nanux Company

Peamnizanis moxem nannx Company:

class Company(ContactBase):
class Meta:
verbose_name_plural = "Companies"

name = models.CharField(
verbose_name=_("Name"),
help_text=_("Company's name"),
max_length=250

)

first_name = None

last_name = None

address = models.TextField(blank=True, default="")

def _str_ (self):
return self.name

Peasizaris kimacy CompanyAdmin:

class CompanyAdmin(MyModelAdmin):
fields = ['name’, 'description’, 'email’, '‘phone’, 'address’, ‘creation_date’, ‘owner']
readonly_fields = ['creation_date']
list_display = ['name’, 'email’]
list_filter = ['owner’, ‘creation_date']

19
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[Ticnst peectparii Mozen y aHesi aaMiHICTpaTopa, KOPUCTYBad MOXKE T0JaBaTH ,

3MIHIOBATH, EPEAUBISATUCH ICTOPIIO 3MiH, BUIAJISATH, 00’ €KTH Kilacy Company.

Mame: Company E

Company's name

Description:
4
Email: companyE@gmail.com
Phone: +380 66 236 7386
Address:
— #
Alexander
. . Mark
Creation date: Mariza 3am.
marina
Owner: Alexander ¥ + %

Puc. 4.2.3.1. UML CrtBopeHHs1 HOBOi KOMMaHii

CRM System WELCOME, MARINA. VIEW SITE / CHANGE PASSWORD / LOG OUT

Home » Crm » Companies

Select company to change
action: | — (8] vofsselected

- By owner
[ Name EMAIL
Al
[  companyE companyE@gmail.com Alexander
(] companyD companyD@gmail.com Mark
Moriza
] Company C companyC@gmail.com marina
] Company B companyB@gmail.com
[ company A companyA@gmail.com By creation date
N Any date
5 Companies
Today
Past 7 days
This month
This year

Puc. 4.2.3.2. Criucok BCiX CTBOPEHUX KOMITaH1l
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Home : Crm > Companies » Company A » History

Change history: Company A

DATE/TIME USER ACTION

Aug. 8,2019, 9:07 a.m. marina Added.

May 9, 2020, 12:52 p.m. marina Changed Phone

Puc. 4.2.3.3. Ilepernsy icTopii 3MiH KOMTIaHii

4.2.4 Monaean naaux Contact

Peamizamisa mozeni ganux Contact:

class Contact(ContactBase):
company = models.ForeignKey(Company, on_delete=models. CASCADE)
job_title = models.CharField(blank=True, null=True, max_length=250)
@property
def full_name(self):
return f'{self.first_name} {self.last_ name}'

def _str_ (self):
return f'{self.full_name}, {self.company}'

Peanizaris knacy ContactAdmin:

class CompanyAdmin(MyModelAdmin):
fields = ['name’, 'description’, 'email’, '‘phone’, 'address’, ‘creation_date’, ‘owner']
readonly_fields = ['creation_date']
list_display = ['name’, 'email’]
list_filter = ['owner’, ‘creation_date']
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WELCOME, MARINA_ V E / CHANGE P RD / LOG OUT

Home : Crm > Conitacts » Maria Koval, Company A

Add contact

First Name: Maria

Person's first name

Last Name: Koval

Person's last name

Job title: Representative

Email: m koval@gmail com
Phone: +380 66 236 7386
Company: Company A ¥ +
Qwner: Mark T + %

Puc. 4.2.4.1. CTBOpeHHSI HOBOTO KOHTAaKTy

Select contact to change

Action: | —— ¥ | Go | 0of4selected AR

By owner
[ FULLNAME JOB TITLE COMPANY
All
[J  Natalia Popova Representative Company E At
O Yana Shevchuk CEO Company D s
Moriza
O andrew Melnik - Company B s
O Maria Koval Representative Company A
4 contacts By creation date
Any date
Today
Past 7 days
This month
This year

Puc. 4.2.4.2. Ileperns BCix CTBOPEHUX KOHTAKTIB
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4.2.5 Monean nauux Lead

Peamizamisa monent nanux Lead:

class Lead(ContactBase):

company_name = models.CharField(

verbose_name=_("Company's name"),

help_text=_("Company's name"),

max_length=250,

blank=True,

default=""
)
job_title = models.CharField(blank=True, null=True, max_length=250)
company_email = models.EmailField(blank=True, default="")
company_phone = models.CharField(blank=True, default="", max_length=250)
address = models.TextField(blank=True, default="")

@property
def full_name(self):
return f'{self.first_name} {self.last_name}'

def _ str_ (self):
return self.full_name

Peanizanis knacy Lead Admin:

class LeadAdmin(MyModelAdmin):
fields = [
first_name', 'last_name’, 'job_title', 'email’, ‘phone’, ‘company_name’,
‘company_email’, ‘company_phone’, 'address’, ‘owner'
]
list_display = ['full_name’, 'email’, ‘company_name'’, ‘company_email’, ‘owner']
list_filter = ['owner’, 'creation_date']
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Add lead

First Name: Victoria

Personis first name

Last Name: Boyko

Person's last name

Job title:
Email: whboyko@gmail.com
Phone: +380 66 236 7386
Company's name: Company F
Company's name

Company email: companyF@gmail.com
Company phone:
Address:

Mark

Moriza s

mmarina
Owmner: Alexander ¥ +

Puc. 4.2.5.1. CtBopenns HoBoro “lead”

Home » Crm > Leads

Select lead to change
Action: | —— v | Go | 0of2selected FILTER

By owner
(] FULL NAME EMAIL ‘COMPANY'S NAME ‘COMPANY EMAIL ‘OWNER
All
O mikhail shevchenko m.shevchenko@gmail.com Moriza e ten]
O victoria Boyko v.boyko@gmail.com Company F companyF@gmail.com Alexander Lo
Moriza
2 leads marina

By creation date
Any date

Today

Past 7 days

This month

This year

Puc. 4.2.5.2. Ilepernsn Bcix icHyrouux “leads”



ﬁ
a1

Home » Crm > Leads » Victoria Boyko

A Cannot be converted. Not enough info

Change ead

Puc. 4.2.5.3. HeBnana npu kouBepraiiii “lead” y komnanito

Home : Crm » Leads

@ Lead has been converted successfully

Puc. 4.2.5.4. Bnana npu konBepratii “lead” y komnaniro

Home > Crm > Companies

Select company to change
R "o oot soictes

By owner
O Name EMAIL
All
[J  companyF companyF@gmail.com Alexander
(] Company E companyE@gmail.com Mark
Moriza
[m] Company D companyD@gmail.com marina
(] Company C companyC@gmail.com
[ companyB companyB@gmail.com By creation date
[ companyA companyA@gmail.com Any date
Today
6 Companies Past 7 days
This month
This year

Puc. 4.2.5.4. Ilpuennanns kouBepToBaHoro “lead” go crimcky KoMmaHiii

4.2.6 Moaeas nauux Stock

Peamizamnis mogeni nanux Stock:

class Stock(models.Model):
name = models.CharField(max_length=250)

def _ str_ (self):
return self.name

Peasizaris kinacy StockAdmin:

class StockAdmin(MyModelAdmin):
fields = ['name’]
list_display = ['name']



Home » Crm > Stocks » Add stock

Add stack

Name: Non-voting ordinary stock

Save and add another Save and continue editing

Puc. 4.2.6.2. CTBOpeHHS HOBOTO THUITY aKI[ii

Select stock to change

Action: | —— v || Go | 0of 3selected

(]

NAME

(]

Non-voting ordinary stock

(]

Deferred ordinary stock

(]

Ordinary stock

3 stocks

Puc. 4.2.6.2. Crincox BCiX ICHYIOYHX THUIIIB aKIIii

4.2.7 Moaean nauux Case

Peamizamnisa moneni nanux Case:

class Case(Base):
name = models.CharField(
verbose_name=_("Name"),
max_length=250
)
contact = models.ForeignKey(Contact, on_delete=models. CASCADE, blank=True, null=True)
lead = models.ForeignKey(Lead, on_delete=models. CASCADE, blank=True, null=True)
is_active = models.BooleanField(default=True)
is_successful = models.BooleanField(default=False)
stock = models.ForeignKey('Stock’, on_delete=models.SET_NULL, blank=True, null=True)
deal_type = models.CharField(
max_length=1,
choices=DEAL_TYPE_CHOICES,
default="
)
stock_price = models.DecimalField(max_digits=10, decimal_places=2, default=0, blank=True,
null=True)
amount = models.FloatField(default=0.0, blank=True, null=True)

def _ str_ (self):
return self.name



BusnauenHs TuIiB yrom:

DEAL_TYPE_CHOICES =
('p', "purchasing’),
('s', 'selling’),

]

Peanizaris kmacy CaseAdmin:

class CaseAdmin(MyModelAdmin):
readonly_fields = ['creation_date’, 'price’]
list_display = ['name’, 'deal_type’, 'is_active', is_successful’, ‘creation_date’, 'owner’]
list_filter = ['owner’, 'deal_type', 'is_active', 'is_successful’, ‘creation_date', 'owner’]

Name: Case7
Deal type: purchazing ¥ @iz active [ Is successful
Stock: Mon-voting ordinary stock ¥ | o~ 4 3
Description:
Ed
Amount: a3
Price: 1075.20 UAH

Change stock price (Hide)

Stack price: 1075.20

Links (Hide)

Contact: Mariz Koval, Company A Y| 45+

Lead: —_— v +

Advanced options (Hide)

Owner: Mark Y £+ =

Puc. 4.2.7.1. CTBOpeHHS HOBOI CIIpaBH
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4.2.8 Moaeanb nanux CustomEmail

Peamizamisa mogent nanux CustomEmail:

class CustomEmail(Base):
class Meta:
verbose_name = "Email"
sender = models.CharField(max_length=250, verbose_name="From")
receiver = models.CharField(max_length=250, verbose _name="To")
subject = models.CharField(max_length=250, verbose _name="Subject™)
content = models.TextField()
description = None
is_sent = models.BooleanField(default=False)

def _ str_ (self):
return self.subject

Peamizamis knacy CustomEmailAdmin:

class EmailAdmin(MyModelAdmin):
fields = ['sender’, 'receiver’, 'subject’, 'content’, ‘creation_date’, ‘owner’]
list_display = ['subject’, 'sender’, 'receiver’, 'creation_date’, 'owner’, 'is_sent']
list_filter = ['owner’, 'is_sent', 'creation_date']
readonly_fields = ['creation_date']

3pazok koHbirypaitii SMTP cecii B mpoekTi. JlaHHI HanamTyBaHHs BKa3aH1 y Qaiimi
crm_system/settings.py.

EMAIL_HOST = 'smtp.gmail.com’
EMAIL_HOST_PASSWORD ='CRMadmin5'
EMAIL_HOST_USER = ‘crmcoursework@gmail.com’
EMAIL_PORT =587

EMAIL_SUBJECT _PREFIX ='CRM:"'
EMAIL_USE_TLS =True

SERVER_EMAIL ='crmcoursework@gmail.com'
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Add Email

Subject:

Content:

Creation date:

Home > Crm > Emails

m.crmcoursework@gmail.com

mkhachenko@ukma.edu.ua

3mina naponsa

Iobporo ans.
OTPaByHo 3MiHY MOro Naponto 10 CUCTEMM Ha HOBHIA

3 nogaroio,
Mapi

May 9,2020,11:41am

Save and add another Save and continue editing

Puc. 4.2.8.1 CTBopeHHSI HOBOTO JIUCTA

& The Email "3mina napona” was added successfully.

Select Email to change

Action: | ——
[J susJEcT

[J  3mina napona

1 Email

Home : Crm : Emails

¥ || Go | 0of1selected
FROM TO CREATION DATE

m.crmcoursework@gmail.com m.khachenko@ukma.edu.ua May 9, 2020, 11:41 a.m.

Puc. 4.2.8.2 JIucT 3HaXOOUTHCSA y CTaHI YSPHETKU

OWNER

Mark

IS SENT

@ HISTORY

FILTER

By owner

All
Alexander
Mark
Moriza

marina

& Your email was sent successfully

Select Email to change

Action: | ——

[ susJECT

[J  3mina napona

1 Email

v | Go | 0of1 selected

ADD EMAIL

FILTER

By owner
FROM To CREATION DATE OWNER 1S SENT
All
m.crmcoursework@gmail.com m.khachenko@ukma.edu.ua May 9, 2020, 11:41 a.m. Mark (-] I ey
Mark
Moriza
marina
Puc. 4.2.8.2 JIuct Oyno HagiciaHo
~  YnopoBaHHA ) BxiaHi * Dinstp v
_ gmeoursework@gmal.com
3miHa napona 10:44
B Haaicnasi foBpeoro gxA. MoTpedyo 2MiHY MOro Napoak 40 CUCTEMU Ha HOBWIA. 3 noear...

Puc. 4.2.8.2 JIuct Oyno orpuMaHo
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Cucrema renepye cTaHAapTHI [paBa JOCTYIY /10 CTBOPEHUX MOJIeNel JaHUX, 110 3a

Oa’kaHHSIM MOJKHA TTEPEBU3HAYNTH, K Oyi10 3pobiieHo y miaposaii 4.2.1.

Change group
Name:

Permissions:

Broker

Available permissions @

Q, | Filter

admin | log entry | Can add log entry
admin | log entry | Can change log entry
admin | log entry | Can delete log entry
admin | log entry | Can view log entry
auth | group | Can add group

auth | group | Can change group

auth | group | Can delete group

auth | group | Can view group

auth | permission | Can add permission
auth | permission | Can change permission
auth | permission | Can delete permission
auth | permission | Can view permission
auth | user | Can add user

Choose all ©

old down “Control”, or “Command” on a Mac, to select more than one

e R

crm | case | Can add case +
crm | case | Can change case

crm | case | Can delete case

crm | case | Can view case

crm | company | Can add company
crm | company | Can change company
crm | company | Can delete company
crm | company | Can view company
crm | contact | Can add contact

crm | contact | Can change contact
crm | contact | Can delete contact

crm | contact | Can view contact

crm | lead | Can add lead

crm | lead | Can change lead

crm | lead | Can delete lead

~rm llaad | Can viaw laad

@ Remove all

HISTORY

Save and add another Save and continue editing SAVE

Puc. 4.2.2.1. BusnaueHHs npas JJisi TpyIId KOPUCTYBayiB
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4.2.10 CTBOpeHHs1 KOpHCTYBaya

Hwxue npencraBneHunii npouec CTBOPEHHSI HOBOTO KOPUCTYBAYaA.

= - L VIEW SITE / CHAN ASSWORD /
CRM SyStelﬂ WELCOME, MARINA. VIEW SITE / CHANGE PASSWORD / LOG OUT

Home > Authentication and Authorization » Users » Add user

Add user
First, enter a username and password. Then, you'll be able to edit more user options.

Username: Alexander

Required. 150 characters or fewer. Letters, digits and @/./+/-/_ only.

Password: | e

“Your password can't be too similar to your other persenal information.

“Your password can't be entirely numeric.

Password confirmation: | e

Enter the same password as before, for verification.

Save and add another Save and continue editing SAVE

Puc. 4.2.3.1. CTBOpeHHSI HOBOr0O KOpHUCTyBaya

Permissions

W Active

Designates whether this user should be treated as active. Unselect this instead of deleting accounts

¥ staff status
Designates whether the user can log into this admin site.

[ Superuser status
Designates that this user has all permissions without explicitly assigning them.

Groups: Available groups @ Chosen groups @ *

Broker -
Q  Filter

@ Remove all

Puc. 4.2.10.2. JlomaBaHHs HOBOTO KOPHUCTYyBaya J0 iICHYIOUOI TPYITH
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Groups + Add  # Change
Permissions + Add # Change
Users + Add  # Change
CRM

Cases + Add & Change
Companies + Add # Change
Contacts + Add & Change
Emails + Add # Change
Leads + Add & Change

Puc. 4.2.10.3. 3aranbpHuii BUTIIS TAHEN aIMIHICTpaTopa

4.3 3acrocyHok analytics

3aCTOCYHOK MICTUTh JIOTIKY MiAPaxyHKY CTATUCTUYHHX JAHUX 3a OCTAHHIH PiK.

VY aiini analytics/mymodeladmin.py Oyio crBopeno kinac CaseStatAdmin, 1o

BIIMOBIIa€ 3a BiMOOpaKeHHs TaHUX 3 TIaHEe Il aMiHICTpaTopa.

Peanizanisa knacy MyModelAdmin:

class MyModel Admin(admin.MyModelAdmin):

def has_add_permission(self, request, obj=None):
return False

def changelist_view(self, request, extra_context=None):
response = super().changelist_view(
request,
extra_context=extra_context,
)
if response.status_code == 302:
return response
response.context_data['charts'] = list()
try:
queryset = response.context_data['cl'].queryset
except (AttributeError, KeyError):
return response



self.today = timezone.now().date()

self.year_ago_date = self.today + relativedelta(months=-12, days=+1)
response = self.create_context_data(request, response, queryset)
return response

def create_context_data(self, request, response, queryset):
"""'Should be implemented in child class.""
return response

def check_time_periods(self, queryset):
item_list = list(queryset)
date = self.today.replace(day=1) + relativedelta(months=-11)
if item_list and item_list[O]['period’] < date:
item_list.pop(0)
for i in range(0, 12):
item = next((
item for item in item_list if item["period™] == date
), None)
if not item:
item_list.insert(i, {'period": date, 'total": 0})
date = date + relativedelta(months=1)
return item_list

@staticmethod
def add_chart_data(response, title, param, max_value):
aa={
title": title,
‘data”; ({
‘period': x['period1],
‘total’: x['total’] or O,
'pet':
(int(round((x['total’] or 0)) / max_value * 100)) or 2
if max_value else 2,
} for x in param)

response.context_data['charts'].append(aa)

@staticmethod
def get_values_over_time(queryset, field):
values = queryset.annotate(
period=Trunc(field, ‘month’)
).values('period’).annotate(
total=Count('id")
).order_by(‘period’)
return check_time_periods(values), get_maximum(values)

def check_time_periods(queryset):
item_list = list(queryset)
today = timezone.now().date()
date = today.replace(day=1) + relativedelta(months=-11)
if item_list and item_list[O]['period'].date() < date:
item_list.pop(0)
for i in range(0, 12):
item = next((
item for item in item_list if item["period"] == date
), None)
if not item:
item_list.insert(i, {'period": date, 'total": 0})
date = date + relativedelta(months=1)
return item_list

33
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V ¢aiini analytics/admin.py Oyino ctBopeno kiac CaseStatAdmin, 1o Bignosigae 3a

B1IOOpaKEHHS JaHWX 3 TIaHEN1 aJIMiHICTpaTopa.

Peanizamis knacy CaseStatAdmin:

class CaseStatAdmin(MyModel Admin):
change_list_template = 'admin/analytics/case_stat/case_summary_change_list.html'
list_filter = ['owner"]

def create_context_data(self, request, response, queryset):
total_gs = queryset.filter(creation_date__gte=self.year_ago_date)
successful_gs = total_gs.filter(is_successful=True)
total_cases = total_gs.count()
successful_cases = successful_gs.count()

k = round(successful_cases * 100 / total_cases, 2) if total_cases else 0

response.context_data['summary'] = {
_('Total cases'): total_cases,
_("Successful cases"): successful_cases,
_('Success Conversion"): f{k} %/

}

title = _(‘Total cases')

summary_over_time_total, max_value = MyModelAdmin.get_values_over_time(
total_gs,
'creation_date'

self.add_chart_data(
response, title, summary_over_time_total, max_value
)

title = _(‘Successful cases')

summary_over_time_successful, maximum = MyModelAdmin.get_values_over_time(
successful_gs,
'creation_date'

)

self.add_chart_data(
response, title, summary_over_time_successful, max_value

)

return response
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Case Summary for last 365 days
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Puc. 4.3.1. 3aranbHuii BUTTIS] TAaHEN1 aIMiHICTpaTOpa
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BucHoBku

ITix yac BUKOHAHHS I1i€T POOOTH OYJIM TOCTIIKEHHI 0COOIUBOCTI pOOOTH,
IIPOCKTYBAaHHS Ta PO3POOKH CUCTEM YIIpaBIIiHHS BiIHOCUHaMU 3 KiieHTaMu (CRM-

CHUCTEMH).

B mporeci nocaimkenns npeacrapieHux Ha puHky CRM-cucrem, Oyio BigMi4eHO
BEJIMKUI PIBEHb CKJIQIHOCTI TAKUX CHUCTEM, Ta BEJIMKUN PIBEHb 03HAOMJIICHOCTI 3
obpanoro CRM-cuctemoro, sikuii MOBUHEH MaTH PO3POOHUK, III00 YCIIIITHO
CTBOPIOBATH HOBI CHCTEMHU Ha OCHOBI BXKE ICHYIOUOTO pillieHHs. Bysio po3risHyTo
MUTAHHS YOMY JIesIKI KOMITaH1i MOXKYTh BiJiiaTH nepesary ctBopenHro CRM-cuctemu

3 CaMOTO MOYaTKy.

Kpim Toro, mij yac peanizaliii BIaCHOT CUCTEMH, OYB PO3IIIIHYTUI ITpoliec poOOTH 3
Be6-¢dpelimBopkoM Django Ta AeTallbHO ONKMCAHO CBOE pillieHHs. TexHouoris Oyina
oOpana Brano. Bona 1o0pe miaxoauTh JijIsi CTBOPEHHS pillieHb B 00JIaCTi CUCTEM

YIPaBJIIHHS BITHOCHHAMHU 3 KIJI1€EHTAMHU.



CnucoKk BUKOPUCTAHOI JIiTepaTypu

1. HoxymeHnTariis BeO-ppeitmBopky Django [Enextponnuii pecypc] - Pexxum

noctymy a0 pecypey: https://docs.djangoproject.com/en/3.0/

2. HoxymenTartiss BPML rorartii [ Exextponnnii pecypce] - Pexxum noctymy 1o

pecypcy: http://www.bpmn.org/
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