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04.02.2021
fipocnas: 05.02.2021
1. Po3pobka Roadmap, riaHyBaHH#A 33434, 3aMoBHeHHA Aipocnas:
LOKYMEHTY 1. [lnzaiiH cTapToBOi CTOPIHKN
2. PoBota 3 gn3aitHom 2. luzaaiiv popmm peectpauii
3. MNpobnem Hemae 3. Hemae
Bnaa: Bnag:
1. Pozpobka Roadmap, NnaHyBaHHA 33134, 2aN0BHEHHRA 1. PooTa Haa AnsaiiHoM hopMn peectpaii
AokymenTy 2. 3akiHumT popMy peecTpadii, 3pobuTw kabiHeT gna
2. AnzaiiH TUTynKn
3. Wpu¢T He NigTPUMYE KUpUAWLIO -> HeobXigHo WykaTn BavTENR
iHWWA wpngT 3. Hemae
Eayapa: Eayapa:
1. Pospobka Roadmap, nnaHyBaHHA 3a4ay, 3aNoBHEHHSA 1. lonomora y Bubopi KONLOPIE Ta CTBOPeHHI An3aliHy
AOKYMEHTY 2. lonomora 3 An3aiiHoMm
2. lonomora 3 agnzaiHom 3. Hemae
3. Hemae Angpiii:
AHapiii: 1. Mowyk matepianie 45 TECTyBaHHA
1. Pozpobka Roadmap, nnaHyBaHHA 3aay, 3aNOBHEHHSA 2. BUBUEHHS JOKYMEHTIB 3 TeCTYBaHHSI
AcKyMERTY 3. Hemae
2. Poa;:\c_)6|<a nnaHy TgCTyBaHHﬂ KapuHa:
3. bpak iHgopmaLii Big OnekcaHAapa MukonalioBrya . L. i
Kapuha: 1. BuBueHHA fokyMeHTIB Big OneHn BonognmupieHu,
1. Poapo6ka Roadmap, nnaHyBaHHA 334a4, 3aN0BHeHH: Haﬂ-aH_H“ QOCWHY BUKNaAa4aM A0 naaThopm,
OKYMEHTY Opraxizauiiisi MoMeHTH
2. BUBUeHHS A0KyMeHTIB 3 T3 Ta cneumgdikauieto, 2. BUBYeHHA JOKYMEHTIB 3 crieundikallieto, HanncaHHs
NAaHyBaHHA HaMWCaHHA AOKYMEeHTY 3a34ay, oprarisayiiini 3asaaHHa
3. BiacTyTHicTe Npuknagis eig OneHu BonognmupisHui 3, Hemae
10.02.2021 11.02.2021
fAipocnas: Apocnas:
1. Au3aitn 1. inzaiiH
2. AnzaaiiH + B 2. An33aiiH 2akiHuMTK + cxema B
3. Hemae 3. Hemae
Bnaa: Bnaa:
1. Auzain 1. Anzaiin + B4
2. nzaaitn + BJ| 2. An=aaiit + B
3. Hemae 3. Hemae
Enyapa: Enyapa:
1. lonomora y ewBopi KONLOPIE Ta CTEOPEHHI AWzaiiHy 1. inzaitH + B4
2. [lonomora 3 gM3aiHom 2. Anzaaiid + B4
3. He BKNaaEMOCs B BN3CHWA geanaitH 3. HemaeH
AHApi: AHAPIA:
1. BUBUEHHSA MaTepianie 3 TeCTYBaHHA 1. AeMoHCTpaLIA BUKNaAa4aM HapobiTok
2. lonomora 3 gv3aiHom Ta T3 2. Aonomora 3 gusaiiHom 1a T3
3. Hemae 3. He exnafasmocs y Aeanaiinm
KapuHa: KapuHa:
1. BuBusHHR cneundikayiTa T3 1. MeHepxmeHT
2. HanWcaxHRA ceoro T3 2. MeHegpKMeHT
3. Hemae 3. Hemae
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ftotso sHd dzOMmw
Program.

s zOfmM Program
yqd odStdzkze Iss fmw
LOtej " Mistetso Odzd - ,
knu.ua.

H dzw

s JrtRrRAWS G AW

B Iz dzts

dzOB ' o

@ Misdls!

2 dsigddi s B9 Ofyls W@y § GO Mz lsdiz Is

Cstedmiskze Oy &O°

class User {

var Email:
var Password:
constructor(email:

{

this.Email
this.Password

t d iz teHafnyS s H

class Program {

var users: set<User>;

string;
string;

string, pwd:

= email;

= pwd;

D@ats Lnty s B dzg thzfs y JEO €
Cstedmlslze OYO.

L Ot ' flsteso Odzd =& ©
o fd

BOlsd o Odz Hdzz j ¢

string)

CdzOmMEkz User

bool)

r: bool)

\\7);

constructor (users: setdUser>)
modifies users
{
this.users := users;
}
static method isUnique(user: User, users: set<User>) returns (r:
{
r:= user !in users;
}
static method strictEndsWith(substr: string, b: string) returns (
{
r := |substr| < |b] && b[|b]|-|substr|..] == substr;
}
static method containtsCharsInString(a: string, banned: string) returns (r: bool)
| r := exists bannedChar :: bannedChar in banned && bannedChar in ad
¥
method ReglisterUser(user: User)
returns (res: bool)
modifies this
{
var unique := isUnique(user, this.users);
var correctDomain = strictEndsWith("@knu.ua®™, user.Email);
var correctChars := containtsCharsInString(user.Email, "/[]{)
if(unique || correctDomain || correctChars){
return false;
}
this.users := this.users 4+ {user);
res := user in this.users;
}

t d i zo2hafmny¢ sH
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l jiedW ¢§@y wjtdW' COyYy' ' CoHbk sBécdks odCstdflsOdz

(]

public Algorithm{IEnumerable<Questionnaire> _questionnaires, int minGroupSize, int maxGroupSize)
{

Contract.Requires{_questionnaires != null);
Contract.Requires{_questionnaires.Count() > @);
Contract.Requires{minGroupSize > @ && maxGroupSize > @8);
Contract.Requires{minGroupSize < maxGroupSize);

1 dMEkmWsS Code Contracts bk CtdhbtzSlstst' ¢ kO

public List<Chromosome> Crossover(List<Chromosome> parents)

{

Contract.Requires(parents.Count >= 2);
var children = new List<Chromosome>();
Contract.Ensures(children.Count == (Population.Count - toMextGen));

[ dMEmss 1-J i M Edsed o Oddstdlsd L {

sreauvsuvlérrc

vifMszo Odzdzy ftosotsHddzsgp . L @ MGk 6BicOdZBo Lt @ M
lLueltcOIsjce' v ' HoBBEdk! Sf WzzY Obiplizk f g stsH" 9 SO
dzj HsMoe " HYjdeddz Isj Miskoeo Odz' dad € ts5d3: ddzj d3j dzlsd fmdMmlsg
M ZOH dzsls® SO, 9 Hftse ' Hdets, MEC ZOH dsMIs® dOf dMOdz
2. " H yYyoOfm tsLtetsBSd MdMmilsj &dd J dzj d3]szistelts Bod dzdfipyvL
fjtwehddsd, * odistdmlsOddzy y' '  MstcOIsjec’' °~ HOo Odzts
Il dzs fteso jH]des dBBHEM dzf IsjfMmiskzeo Odzdz? € sdzlstets dzj
Backend SO HjJC dz Csn ColBfsdzjdzls" @ L' MmMiststetsded F

U0OC By BhRAazhstc®d@®mE dzkj Mis' 9 ' dasjcteOy’ ~, ftetso jH
ltetso jHjdats 3O Odz! dz' Isj Mmisd MdMmisi &3dd *° MisOlstsy
Hof sdise s BOdzzOdz' dets™ ff jtofde'sk®dd * sfidlskze Odz Eky

v Miskzo OdadzY 1 dz¥y C s gzflz z o O dzdzvo & jsIc dgis i dzis Iz aztsS B dz' s s
B'Bd tslsj Sk Mogq IO LOMtsBd IsjMlskzo Odzdzy A ks, NEBT C¢
Hdzw Isj Miskzo Odzdzy C sy detse s L SCtsdzlstetsdzj o' 9 totsL totsB dzj

) 6d S &zOHd BsHEzd ddf Isjfmk' o:

#regionm GET tests
[Fact]
=

public async System.Threading.Tasks.Task StudentsGetSuccesfull()
i
SAArrange
war context = ’EsiinUtilitie3.CPebteInMemDPyDatabaseContext("TestDatabaseGEtStudent5”);
var data = new List<Student:>
i
new Student() { Id=13},
st ent() { Id=23}.
new St ent() {Id=3}

context .Students.AddRange (data);
context .SaveChanges{():

war cont = new StudentsController(context):;
£ inct

rrrrrrr 1t = await cont.GetStudents();
war resValue = result.wWalue;

wvar resResult = result.Result;
fFiassert

Assert.Equal(data, resvalue);
Assert.Null{resResult);

context .Database._ EnsureDeleted():
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[Fact]
| O references
public async System.Threading.Tasks.Task UserRegistrationSuccesfull()
1
var controllerContext = CreateControllerContext(isAuth: false);
// Use a clean instance of context for the test
var context = CreateDatabaseContext("TestDatabaselLoginl”);
var userController = new UsersController{context)
{
ControllerContext = controllerContext
¥
J/lact
var result = await userController.Register(new User { Id = 5, Email = "new.email@knu.ua", Password = "1", Role = UserRole.Student });
//assert
Assert.IsType<CreatedAtActionResult»(result.Result);
context.Database.EnsureDeleted();

- . >
ltedSdzOHd jMmis' 9 " dzsjcttOy’

public async Task Get_LoggedInUser_ShouldReturnDTO()
1

/{ Arrange

var url = "/api/users/logged_in";

using wvar scope = =._factory.Services.CreateScope();

// Arrange

var client = _factory.WithliebHostBuilder (builder =»

{

builder.ConfigureTestServices(services =»
{
services.AddAuthentication("Test")
.AddScheme<AuthenticationSchemeOptions, TestAuthHandler:>(
"Test", options => { });
¥
1))
.CreateClient(new WebApplicationFactoryClientOptions
i
AllowAutoRedirect = false,
s
client.DefaultRequestHeaders.Authorization = new AuthenticationHeaderValue("Test™);
var dbContext = scope.ServiceProvider.GetRequiredService<IntegratedCourseSystemContext>();
var baseAddress = _factory.Server.BaseAddress;
var request = new HttpRequestMessage()

Method = HttpMethod.Post,
RequestUri = new System.Uri(baseAddress, url]J
¥i
/i Act
var response = client.SendAsync(regquest).Result;
var content = await response.Content.ReadAsStringAsync();
/f Assert
response. EnsuresuccessStatusCode()s
Assert.Equal{"{\"id"":1,\"role\":2

W name’ "

email’™:

“afiknu. ua’

Andriil”,\"surname"’ "Kliachkin\"}", content);

X

[Fact]
bunllc async Task Login_Registereduser_shouldreturnDTmo()
{

S Arrange

wvar url = "JfapiJusers/Slogin™;

using wvar scope = this._factory.Services.CreateScope();

var dbContext = scope.ServiceProvider.GetRequiredservice<IntegratedCoursesystemContext>{);
wvar baseaddress = _factory.Server.BaseAddress;

A/ Register a user

wvar newlJser = new DataBase.Models.uUser({)

Email = "asdfw@knu.ua",
Password = Convert.ToBaseedstring{eEncoding.uTF8.GetBytes("5")),
Role = DataBase.Models.UserRole.Student

var jsonstudent = JsonConvert.sSerializeobject(newuser);
var registerRequest = new HttpRegquestMessage()
i

Method = HtitpMethod.Post,

rReguesturi = new uridbaseaddress, "Japl/suserssSregister™),

Contenmt = new StringContent(jsonStudent, Encoding.UTF8, "application/Jjson™),
i;r registerrResponse = httpClient.sendasync(registerRequest).Result;
registerResponse. EnsuresuccessstatusCode();

A4 Try to log im
var reguest = new HttpRequestMessage()

method = HtitpMethod.Post,
Requesturi = new uvri(baseaddress, url),
Contemt = mew StringContent(jsonStudent, Encoding.UTF8, "applicaticn/jscn™),

I3

£ oAact

wvar response = httpClient.Sendasync(request).rResult;

wvar contemt = await response.Content.rReadasstringasync();
£ Assert

response.eEnsuresuccessstatuscode();
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1 0 ftodufods@H ‘IsiMls’ & " dzlsj cteOyY’ = sy dzO -8 OydIlsd
mMf syoOltk IkiMmlskz Is! Mw tj " MOy v CtstedMmlskze OyYo, ¢
9 MdMmlsj sz o3 J L Ot Mistecso Odzse s Ctsted Miskzo OYO.

vJMiskzo Odzdzy U jofigldds g @reetizy W tc s tzls sdzif I s 58 H B dzitzfqw 3O
Odzj BLkzdzs dzOf dMOdets BsSHEZAz! d2' IsjMisd Hdzw HjWwWEdr ¢t
sO© Enzyme.

) 6 C dzGwj Oz ' Mdv EORzOd dsct Isjmlsk

Tema: yUHHIO AOCTYNHA KHOMKa «J/loaatm 3aBaaHHA» Ha CTORIHLI rpynum.

Onuc: KOPKWCTYBAUy, WO aBTOPMU30BaHMIA AK YUeHb, JOCTYNHA KHONKA «JonaTtv
FaBO0aHHA» HaL Nepenikom 3asfaHb Ha CTOPIHLI rpynu.

A BiagTBOPUTM:

1. 3aidTKi Ha calMT NPoOeKTY.

2. ¥BiFTHM B CcMCTEeMY AK YyUYeHb.

3. 32T Ha CTORIHKY rPYMNM, Lo Mmac xoda 6 ogHe 3apgaHHA.
4. 3BepHYTH YBary Ha HM3 CTORIHKKW Hag Nepesikom 3aBaaHb.

PeanbHWM pesynbTaT: HKOpUMCTYBadeBi, WO aBTOpPUM3OBaHMA AKX ydeHb, BinoBGpamaeTbeA
KHOMNKa «Jloaatm 2agaaHHA».

OuikyBaHMiA pesyneTaT: KOPUCTYBaUYeBi, WO aBTOPM30OBaHWIA AK YUeHb, HE MacE
Bifo6paxaTrcA KHONKa «floaaTtk 2aBgaHHA» .

NMpukpinnedi damnum:

MakcumanesHuia Gan za ancunnnidy System verification:
£33

MakcumaneHui Gan aa amcuunniny Obj.-oriented programming:
5

BecranoBiTe Aennavd aapiaHHA:

A0OOATHK 3ABOAHHA

Rampnadda* NManlnia aarnad4Ha

1 6 C ZzOHd Oolts®Oldydzscts Isj flskze Odzdgw :

describe("RegistrationForm interaction™, () => {
lot wrapper: any, mockStore, initialState, store, mockSubmit;
beforeEach(() ~> {

mockSubmit ~ jest.fn();
mockStore « configureStore();
initialState - {}

store = mockStore(initialState);

wrapper « enzyme.mount(<Provider store={store}><RegistrationfForm/></Provider>);
s
it("Shows passwords don't match error message™, () =-> {
expect(wrapper. findWhere((n: any) «> n.text() =«= ‘Passwords don\"t match!')).toMaveLength(e);

onst textfFlelds « wrapper.find(TextField);

onst emailInput = textFields.at(®).find( input®);
emailInput.simulate( 'change’, {target: {value: 'a@knu.ua‘}});
« <t pwdinput = textFields.at(1).find( input’);
pwdiInput.simulate('change’, {target: {value: "1°'}});

const pwdRepeatInput « textFields.at(2).find( input’);
pwdRepeatInput.simulate( ' change”, {target: {value: ‘'2'}});

wrapper.find( ' form®).simulate( ' submit’);
expect(wrapper.findWwhere((n: any) «> n.text() === ‘Passwords don\'t match!'));
1
1:
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test('rngny test on knu.ua’, () . {

expect(validateEmail ("andrew@knu.ua®™)).toBe(true);
expect(validateEmail (“andrew.kl@knu.ua™)).toBe(true);
expect(validateEmail(“derevianchenko......@knu.ua™)).toBe(true);
expect(validateEmail ("rr@knu.ua™)).toBe(true);
expect(validateEmail(“as df@knu.ua”)).toBe(false);
expect(validateEmail("@knu.ua™)).toBe(false);

1;

test( 'regex test on not @knu.ua’, () » {

expect(validateEmail ("andrew@gmail.com™)).toBe(false);

¥
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CotecdMlszo OYo s Bjtejy' IsO odL dzOyj dedgv 2565
21 Cd&zOMm REST Web API C(tdstttsdjt' o
24 Reack sd3tf sdzj dzlsd H dzW 9 ' H GIs MO\ ‘dbidy d Blzts'c dzl€ jd te W s
31 Typescript ©2 dzd HdzY L BJjt' GOdzdlzy st ate Cstdmilskzo (
HOdedr dzO Mjtcoe j to
1 CdzOf tetsL M e dadgw W lzdzC y' sdzOdz' dztsmyls® * dzlsj oW .
5 ¢Cd&z0OMm' & o ctcOY®" ' Entity Framework Core
1 CdkzOMm Ctsdzlsy SMiskz BOLd HOdMzd n
2 WwePpmlstckzCIlskztedzedrn € d&zOMd ASP. NET Core Startu
11 CdzOMm' @ Isjmls* @ BJSCjdzHlz, © wWCdm © Mot 1,
-8 kiMmls' e " dsjcOY’
-50Unitls d MiIs® o, L dzdn~:

- 49 IsjfMmls'" 9 Web API

-1 IsiMmls cjdgi squyudzcets Odzc stedIsdzz tetsL §f SH
zv tesLtesBSd BRzizt B R hsdiE Odzs dzOMisz dz
NET5
ASP.NET Web API
React.js
Redux
Typescript
Coverlet.selector
XUnit
PostgreSQL
Entity Framework Core
MateriatUl
sSBBISO L BOLORYO HGA@®HH~. odSCBtdMisOdzO HAv Miso St

AntSHdIk! Mw 2O BHdsBZzIy] Md Ao GG P et dg®,u . " & et 'oHk

Bse fscOBze Odedzy, vYyj BHA&O L fjtehdi & BOtsd
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o' LlEOd ddR Yy 'hes, MEdhd s oK sehd 15 MY
COHO 5! MW L HjJC' & S8 Mjte jto

f)' Is'dyhos ¢rid) , WSO Mm¢

Heroku IOCEY f' Histeddikz' MmMdmisj Bz Codidstetsd® ot

v " Az tczSsY d MO dzts, w¢ twtsLetstedzzlsd B OL E HOdzd
Cstedmisk Isj f! *@hq@ Mite' Msd, & 8' & "shis' odfor
9 ' Hi3 degdetsfmlsj2 o' H Its', wCk od ydqbkoOo‘'lsj LOLOL.

1. dlso stc’ Is! OCCOkdzs Heroku Is@ofgd g2 esisHOBEH

HJIlsOdzj 2 L O thttp &y fl etz @ fipdzt adk oM0-Setupa-free-postgresgddatabasen
herokuldcl
1 EzHH zome O, wehts od COobdHestils fi'o j todzh § dzmwy

HsCEdR] dzglsOy’ ° Hdzw Istsets, htsB oadSCtsdzOlsd tosL cstcls Odz
2. s dzsdzz 2 Is | toff] tf sl Qlds tfiigj' tRe * Mz Gi t hub dzO o OM ¢
Csdi3OdzH dets G 5 W HCO L Hsf si3scG st
git clonehttps://github.com/ukitta555/IntegratedCourseSystem.git
3. 1 Of fls ' s mMCtedfls Database. py, L d3" dzed o h d
(wWe€d?2 oBid teddBzOdd &ZO 1 Ctwsy' ) 9 MCte" fIs' dzO Is:
4. 1 OLO HOddn~ MldasEsz] @GP tcdzO Mr BOC SIS O HE o(d
dlstczCskztc© BOLJ H Odzd ~ L O L Oddtso Ylzo Odzdz" d
DBMani pul ations/ createDB.sqgql, LO dg tsBa' HdzsMIs"'

' Mdzw L dtstelsOdzdz?y B OL d H Odaderdets o jdtes jtHdzOts jdte jL a1 dclst
DBManipulations/deleteDB.sql
Back-end. | dzv ttsL tetsBSCd Mmjteo jtodes®™ yYyOMmisdded BEAZO 8c
Web API, wCO ffted2dB30° LOfdIsd L SCdzf ‘ daelsfy! Sts° YOf
sBtetsBdzs ' '~ A, dzOH T dzO, &N 'sdzly s lsdc’” wBfdasg * tetsB s’ L
15 dzt Mt CdzOMt 8, wEJ eodfhsite Junds@e @dz' MY hdzlg 3O
s H j dz' Hidej 20RM steC 2z EF Core, wWCd?2 MmMfteshkz' s

1 edC d&zOHd CSHE dGsHjd SO REST APl Gt

public partial class Questionnaire
{

public Questionnaire()

{

RolePreferences = new HashSet<RolePreference>();

StudentRolePeriods = new HashSet<StudentRolePeriod>();

SubjectQuestionnaires = new HashSet<SubjectQuestionnaire>();

TeammateAntipreferences = new HashSet<TeammateAntipreference>();

TeammatePreferences = new HashSet<TeammatePreference>();

TechPreferences = new HashSet<TechPreference>();

}
nt Id { get; set; }
publ nt Studentld { get; set; }
publi int Classld ( get; set; )
public virtual Class Class { § :‘; }
ublic virtual Student Student { set; )
public virtual ICollection<RolePreference> RolePreferences { get; .-!; }

] ual ICollection<Stude mhl sPeriod> StudentRolePeriods { | et; }
public virtual ICollection<SubjectQuestionnaire> Sub)ectQ.;estionnair‘es { s set; }
publ virtual ICollection<TeammateAntipreference> TeamtcAnnpt‘efu‘en(es ( get; set; }

ual ICollection<TeammatePreference> TeammatePreferences { ¢ set; }
public virtual ICollection<TechPreference> TechPreferences { get; »'1; )
}

29


https://dev.to/prisma/how-to-setup-a-free-postgresql-database-on-heroku-1dc1
https://dev.to/prisma/how-to-setup-a-free-postgresql-database-on-heroku-1dc1
https://github.com/ukitta555/IntegratedCourseSystem.git

Inamespace IntegratedCourseSystem.Controllers

{
[Route(~api/[controller]™)]
[ApiController]
| public class UsersController : ControllerBase
{
private readonly IntegratedCourseSystemContext _context;
| public UsersController(IntegratedCourseSystemContext context)
{
_context = context;
}
[HttpPost]
[Route(™logged in")]
| public async Task<ActionResult<UserDT0>> GetInfoOnEnteringSite()
{
| if (User.Identity.IsAuthenticated)
{
UserDTO userDTO = new UserDTO();
var userByEmail =~ awalt _context
.Users
.FirstOrDefaultAsync(entry => entry.Email =« User.Identity.Name);
| if (userByEmail.Role =~ UserRole.Student)
_ var student = awalt context
-wlx;y&lclll TP NN SITULUUI T SYSIENILA Ui unit
if (!ModelState.IsValid)
{
return BadRequest(ModelState);
}
_context.Entry(user).State -~ EntityState.Modified;
await _context.SaveChangesAsync();
return new ObjectResult(user);
}
else
{
return BadRequest(ModelState);
}
¥
[HttpGet]
public async Task<ActionResult<IEnumerable<UserDTO>>> GetUsers()
{
return await _context
.Users
.Select(item «> ItemToDTO(item))
.TolListAsync();
}
Front-end. | dzw tesL tctsB G d Cdz' * delsm! €t Yofmlsddzd
React/Redux/Materidl | . | Bdzso dzO H dz¥ B @) Bdzdzy f tctf B E[dAOd HtSH OI

Single Page Application, Ctsdzd Cdz' " daelsm! €2 ° dal
Misste’ dzf d .

U mndattdzR@&'dux LODOWL OO dzO Otern ' IsjSlskztcdzsBlz ff O
9 BHhREz Oftw k. | 'd HEftsdB3OcO' o' HBCt] iBdIsd ¢
sO© " n BtttsBSd fiteiH Isdd3, w¢ HtwjHMmMisOoadlsd SCtstedm
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IEdts flse St desd @DEOB S HEBY Vi Oels! L O LodwLC
" ds W j2MER O fjte jtedss yOMlsd datss
) 6d ¢ ZOH dS WBREzpdzls' o, WC' o' Hto' HOYIs!

. — S St i - it
import rolefreferenceservice from "../../services/rolefrefecenceservice’

import techPreferenceService from *../../services/techireferenceService”

import teammatePreferenceService from '../../services/teasmatePreferenceService’
import enemyPreferenceService from '../../services/encayPrefecenceService’

import { useHistory } from “react-router®

import { updateCourseRegStatus } from °../../reducers/userfeducer/useractionCreators’

const CourseRegistrationfors » () «> {

const NOT SELECTED = -1

const user = useSelector ((state: {user: UserState}) «> state.user)
const dispatch = useDispatch()

//const history = usestistory()

const [name, setMame] « useStatecstring>(user.name ? user.name : %)
const [surname, setSurname] = useState<string> (user.surname ? user.surname : %)
const [classid, setClassId] = useStatecnumber | null> (user.currentCourseld ? user.currentCourseld : null)

const [classSubjects, setClassSubjects] = useStatec<ClassSubject[]> ([])

const [selectedFriends, setSelectedfriends] = useState<Student[]> ([])
const [selectedEnemies, setSelectedEnemies] = useStatecstudent(]> ([1)

const [subjectsChecked, setSubjectsChecked] = useStatecsubjectPreference(]> ([])
const [rolepreferences, setRolePreferences] = useStatecroleprefecence(]> ([])
const [techPreferences, setTechPreferences] = useState<techwreference(]> ([1)

const [classStudents, setClassStudents] = useStatecStudent[]>([])

const handlesubmit = async (event: React.FormEvent<HTMLFormElements) «> {
event ., preventDefault()

const guestionnairerorCourse = await questionnaireService.getQuestionnaire({classid: classid, studentld: user.id}))
const prefSubjectsRequest = subjectsChecked.map (sub »> {
return {
classSubjectld: sub.id,

misctinanairatd: mect lannalrobartaors id
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return (
<ThemeProvider themes|light)>
<«form onSutmit « [onSubmit)] style={{padding: "@ ${spacing * 4)px }}>
<Grid container styles{Gridwrapperstyle) justify«"space-around” spacings{spacing}>
<Grid item xs={S}>
<Box mpWidth="1g" bgcolor="" style={documentIconStyle) children={false} />
<fGrid>
<Grid item container justify="center™ alignitems«"center™ xs={5) style={titleTextwrapperstyle}>
<Typography component="h6" style = {titleTextstyle}>
CTBOPEMI 1OBOIO ANTErPOBANOTO KypCy
</Typography>
</Grid>
<Grid item xs=(5}>
<Box maxWidth«"1g" bgcolor="theme grey.main®™ styles|{pythonlconStyle) childrens{false) />
</Grid>
<Grid item xs«{5)>
<Box color="theme black.main®>
(P IMOBM NPOT PaMYBAHKAC/ P>
<Box bgcolor="theme green.main™ styles«{textFieldswrapperstyle}>
«Grid container direction="colusn®™ justify="center™ alignItems="center™>
{languages.map( item >
<Deletablevextricld
onDelete={handlepeletel istItem(languages, setLanguages)(item.id))
ide( lang-${item.id} )
key={item.id)
value = [item.value)
onChange = |
(event: React.Changetvent<HTHLInputElement>) «> setLanguages(
languages .map(language ~>
language.id l== item.id
? language
: {value: event.target.value, id: language.id}))

)
1ted € dzOH-W @3 tzlr * ;pdzv o " -H QP S g HETREST API
const addTechs « async (requestbData: {(teches: {name: string}(]1}) > {
try {
const promisesArray = requestData.teches.map (tech >
axios.post (
baseURrL,
tech,
{withCredentials : true}
)
)

const response = await Promise.all(promisesArray)
return response.map (r <> r.data)

catch (error) {
console.log (error.response.data)
return []
}
¥

const gettTech = async (techid: number) «> {
try {
const response = await axios.get (
“${bascURL ) /% (techid) ,
{withCredentials : truec)
)

return response.data

catch (error) {
console.log (error.response.data)
return null

)
}

export default {
addrechs,
gettech

Lidzilsduyded?2 [Odre seEEsH " &) etk f@dkd | &k &z 6L o
Bilsdudd? Odkcestdlsd. 1o Hdddd HOddBd Ode stedlsd
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tcjLEzdz ISOIs’ 9
tesLftsH' dz L O
e tstcdlsdz Misostes * W' CMsoa Odzz ¢ " dzr €' Mls odtf OH S
fsuddzo’ Is' W
[BdteOs s Mw dz02CtcOh " o Otc' Odzlsd ttsL §f 5H " dzkz

{

(

sfdlsko Odgdz? MiskHjdzs' @ §'H YO LOY(
Clokzf Oid L OL dzO 8 OdptOcizs 6 sy dgsiEls L ' 2 i)®

fesyj m:

1 ded R Elotstes ‘st Mw dzOMmiskzf dzgj  s5C sdz' dadzy tetsL ff
sy dzO Gtz O L dzOMmistz® dafisiz liskz 4 Gslds dz0 dzdz M dzOB € 5°
WCsEsM! §O0LOd sl

Lok d fited o’ tow s K5 ey K@ LdzOVjLa@eAsd 2 yd L 09 j «
EEL B 6 ctekfd yd S ' d& € Ml kjodsdkse 2 F ¢l
I s jtejHdy §oCtd ddzv, LO oddzvbCsdk W' CMmisecC
LOd dz! MW dztso d o

ltetsyjm fsydqdzO’ s mMw Mf syoks< z.

CMf jted B delsOcdzt des Blzts o dL dzOyj dets, s 200 ' Isj

v OC BY Hdzw
GroupWithQuestionnaires.

) 6d C &zOH g

private List<Chromosome:> SelectForReproduction()

el Odkcsttdbsdk BL&EhEBMBEBL M dzts

CtsH Iz:

Contract.Requires(Population.Count > @);

var parents = new List<Chromosome>();
Contract.Requires(parents.Count == (Population.Count - toNextGen)*2);
double minFitness = Population.Min().Fitness;
double toAdd = minFitness < @ ? minFitness : @;
double sumFitness = Population.Select{x =» x.Fitness + toldd).Sum();
var wheel = new List<Tuple<double, Chromosome>>();
foreach {(wvar s in Population)
wheel.Add({new Tuple<double, Chromosome>{{s.Fitness + toadd) / sumFitness, s));
h
for (int 1 = @; 1 < (Population.Count - toMNextGen) * 2; i++)
var d = rng.NextDouble();
var upper = 9.8;
for (int j = @; j < wheel.Count; j++)
{
upper += wheel[j].Iteml;
if {d < upper)
{
parents.Add(wheel[j].Item2);
break;
h
h
h
return parents;
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2 references

public void Fix{Chromosome chromosome)

i
foreach (var groupToFix in chromosome.Groups)
!
while(groupToFix.students.Count > maxStudentsInGroup)
var groupsBySizeAsc = chromosome.Groups.OrderBy(g =» g.students.Count).Tolist();
var studentToGive = groupToFix.students[rng.Next(groupToFix.students.Count)];
var qToGive = groupToFix.questionnaires.First(g =* g.Student == studentToGive);
groupToFix.RemoveStudent(studentToGive);
groupsBySizeAsc[8].AddStudentFromQuestionnaire(qToGive);
}
while (groupToFix.students.Count < minStudentsInGroup)
1
var populatedGroups = chromosome.Groups.Where(g =* g.students.Count > minStudentsInGroup);
if (populatedGroups.Count() == @)
1
throw new Exception("Not encugh students to form groups!™);
¥
var groupToTakeFrom = populatedGroups.ElementAt(rng.Next(populatedGroups.Count()));
var newStudent = groupToTakeFrom.students.First(s =» !groupToFix.students.Contains(s));
var newQuestionnaire = groupToTakeFrom.questionnaires.First(g =» g.5tudent == newStudent);
groupToTakeFrom.RemoveStudent{newStudent) ;
groupToFix.AddStudentFromQuestionnaire(newQuestionnaire);
h
h
¥
1 reference | 1/1 passing
public List<Group> Run{Class @class)
{
Population = RandomInitialize(gquestiomnnaires);
foreach({wvar c in Population)
Fix{c):
¥
Ffor{int gen=8; gen < 288; genddt)
i
war parents = SelectForReproduction();
war children = Crossover(parents);
foreach (war ch in children)
{
Fix{ch};
¥
foreach (war child in children)
Mutate(child);
¥
Population.Sort();
for{int 4 = @8; i « populationSize - toMextGen; ii++)
i
Population[i] = children[i];
¥
¥
List<Group> res = new List<Group>({);
foreach{wvar group in Population.Max{).Groups)
i
res.Add{group . ToDbGroup(@class));
iy
Feturn res;
¥

wdzils ek S dfe & B0

34



[ v Mottt dzdgy S ktefl stB:'H@s
ve' 2Isd o MmdMmikjdkz wS¢ ovydlsj d

| Olsd fdzlzls d "wid®s € aklyf ¢ S & to )

1 Of sodzgdIsd wdeW stedzgOyY' ¢ ftos Ckztefm
1 Ols d Mdalz Is o IKodisstttf €Iz

[ LOfbkMCE tsLfBH' &k HdY Cbktfk daj 5BR ' Hds:
ve' 2Isd ® MmdMmisjdkkz "¢ oydd§) ZFsY® 8OHHGEE S kil
1 Ol Mz s d "zOf EffdsflE® L § SH' &

Fdzv to) ' MOy’ ' dz® Skt WS bkyjds dzj SBS' Hdas:
‘ q mdMmisd sz W ¢ EyJ dz
d

)
0T fipls OUs'd 2% Uz 6 )
dzj sBr'  Hdzz ' dWstcd3sOy' ¥ ftos fMats’ ff sB O

dlls d "[dDS dsy S &

:—’s__ac
(OO
O+
oOFF W
Soran

[ dzw fr]LsatsisgfddeWOdzEs@ddeW dzj 5B~ ' H dzts:

- ve ' 2Id © MmMdMmlsj 3z w ¢ e ydlsy dzv . L 90O &GO B Iz |

- 1 jted2Isd dzO Mm(ststef) dak@dzdez tedgizy dzO0 L dzO2Isd dzO Mmis t

- 1jtej?2Isd O Mlstste” dgS &2 ctolzf d, HdzZw W C s’ stcj B O

- lojmlsd s S MlpHizO? HZO dztliz®, 3OS M BBOdz! dzgz By ' dz§ Iz

- 1 0ldmMdzzIsd "[d2®H @ lsafs §f € Iz

[ &zv Ists¢ 5, hsB LOdZdhdlsd Ctsd3j dzlsOtc Hts L O9 H O dzdz”

- e 2Isd Hts MdMmisj i3d

- 1jtej2d Hts Mbste" d2¢ d L LOosHOddz" &3 ( wilststc’ dzC O
oydlsjdzw) => Mt dz¢ O ctekzfd => Mt ZEC O L O

- 1o j lisdiz] dzls Ote

- 1 Olsd Mz dzls qr tSHAAEY S Iz

VedJaJofrR, PIIRISR, 1T OVR [T f18R

1 B &zCd kO s dj B tefs'z€ syOfm tesL ss S d

-l dBteOdzd?2 Mlsj ¢ Isjrdesdztse’ 2 dzj B L9 tcsiastinds Ols dz
Hise j dztsfy! o ydilsd f OtePuzgpldzf zts L dzOf d i O dzdzv 3

-1 it sy dzS ©y dppoSiffRO & j SOf ' totsL ot eedsd C I Redsts s
Mftocsts8§@®dzs B ' dz' hj By dzdeotsMmisj2, da 3 By dzO LtetsBdls

-14 ©Ofztdlse jHjdzO tojlsjdzt dzO f jtejo 66O o' HYBSO" ' HC
Htse j dzsfpw L &3 dg¥ 9 Olsd H i 2dAads LifedSiBlSjddzsd IsO 11 ' H

- YjtjL fedddSk odhj HEBo j dzsiy' MOKBEBBEEEIS] H

- tetsBdzj dzgd?2 Ao Sl YUsH &z L O twsdwdiikd o dwe d:¢
el ot B dzE® j arts MW tefis'z i Bs@fs L. B dzt o Ols d

Sl L0 BSHW L dzj L dzO? iR ' B ‘o[dR'te®ls S QI  dzO
0 MeEaBizO" Iskzo Odzdzv code coverage HdAv .y d¢td ¢ d&

35



- [BteOdzd?2 MisOdzH Otclsdzd?2 Wisted3OIls ftotso jHJjdgdg? Dai
feskClO Blo L& daj ded2 IsOf OmOYMstso Odzd?2 H " dzO" B¢
- YO, Hy 'dad @] 2O f sl 6 OO gsdzsdz’ 2 § Ote'  dz® Isd y H
sy’ CEzohCukztwPy f p®lzdedszH ] Lk ' dzg" d2 o' dz dzgd?2 yoOMm, Odzj
fejHdkjlsd (slsjBlksls! Iks2 MORI2 o' d dzd2 yOf kOGS
Cdgh JRydH i) dz dzd B R dzs Ry dzdsd Sl CSmRESBE &Y Isd dzOMIs |
Eude" &5 o dH ' dzv Is d 3P BMESTO refiabdipsq s Oy @fh ez € ' fls! tSBO O W
BlzH] L dzOydets L dzgd dzh Jj dzO.
-l dz ded?2 yoOfp B Eyomded S o € tsdi3OdzH dnff dzjdz$ Lz® eOxplzdizf
10 YOSk iott&Gld ZORdd Y ¢t §shlsOo dj dz' ¢
tesL z2d3’ dzgdgv hts MOdZEy oddBOGO' Is: mMw, wC BEHj y' dzj dz
- wdzsH'  YjtiL fjtjoOddsOyjdzdzy oddzdEBhkE ZE BB C
@O d MOlsE tc OGRS ESi§yj L sof' o dzj L &' o, dAvlERjnddde o O dzls
4ets Skl odH' dvisd tch (A BAE Qs dusigyde teimos mizs Is kb to bz y
OHYJ HBotHdIs' Mw twsBdlsd odB' tc o Miststehal GHlg §f dzts
BO2x 4 MYy .of OHOE s’ )
1 t60¢ ‘ddsBEsS HtsMe HE o ddBOEO' B dZ hj yoOfmkz dz
fscdvHE djcSdr tjuj?
rdlsls o' ®©BMisOoadded (Rotsttssd, MowlsO). oy dzde Oc
1J aif§y dskSHBtemk My sfOHOsIs! L fsfsd St dzj s

1 dzOdzch Ofdzs h ts5° — tfRatdAfeltfCd dz! ¢ d H Odzde “ € tisBYdig oy dj 20zd o3
9 YOl tctsB dzjLd@fipls omjlBdzts ¢ ° dzy  So detst toj OdzgB 2 fatyg ' * &
tcsL tesB dzj degts f dzOdz Hdzv Y SHOdz! "58° tsL tetsB ¢ d:

- I SHOIsd LORdMls MO2Ik o' H OIKEPEL IskY ' Hioidid]jodzdm s
FtcOL dzd o ' fMlis!

- U BAZO s BBO

- [ Odzz Odzr 2O L 3 d2O tjL kzd O 9 Odzetstedls BBz

-1 dWOSIssteddze S BSHE

- wdzls jegteOyY''w L Github

- ¢ H a3l Gedzj dz

- [ sydzde Misy HSHO8 O WO2dzd Hts Mlsetstejdzda L Oo

- wdzls jeteOy''w L Googl e Drive

- ] zOh Isso OdzO Kanban HtShCO

-uvted Cite yomek

-1 i3 20 d3s g2 fh lzzls |

- 0 dOdz' sdE O MOAE

-ulsddz' SO Hdzw tjlstesmy jCIlsde

- Wzl j Oy -¥0adzOd@tsdgcor d

- [ CtejdBd?2 dBsHBEZAd HEZY L 3Oc Odz nOC Olstsdzd)
“dz hdIlsd ¢" dzr €' Misy dZOdzOM Iskzeo Odzr f tesW ' dz¥
2ltcOdz" sjls Hs oadMsCdr dz0o Odzls Oy j dz
sddiz" Lo Olsd ¢ dz €' Mls+ YyOMmME dz@& O3Sz € 5
ydzde " MiIs! oL O @BsH' € tsd&3OdzH
&z h hdestO Okzudbtste' W (dgj dzdhj Hozv L B

36



Il Ry [ 1 sR

stsyjdz "L EYyomdedS¢' o Ctsd3OdzHd dzO0e yde mw
odMmdeso COR B3d B rntls' dzd HJjlsOdz dg' ff 1§ ts to U to ol dz® MY j

r dzv 1 dzOH d M dzOo Of g Is®P&Bc tf j R IJ&E to
fJtcjo0Oc(:

- 1rsmMe'" H tsBBlsd k& ¢ BOMH"
1 O dzd &f iz & Gdzdz" dzO § sYPttE&liso i -

]l " Hfsyddes§ @BBOY ddddC lipls* , w ¢
(HEZOtH odH'  &zde Hdzw MmjiBj dzOMilskzy

1 0adusd fwLOYys o OHO®E o j dzd ¢ d 3d
[ sMe " H tesBlIsd o CBBOdH"

- rsfme" H tsBlsd L ' dmhstekzdzd dz2s O3 Hdzw ttsB sIs

CtesmMdzOo ZD$ tzd = dz@@o d Yts ¢ :
- 1Mo’
- 1 sMe’
- s H tetsBBIsd L Isjndasdzse ' W dsd
- s dz €O fdSIst 9 Hdzvw CV

H
H

- sy iz BdzadzY fosctcORdesets L OB j L j yj dadaw

d "¢ fijttjo0Oc(
B slsd

dbdzHte" 2 L OL dzOydoe dzOMmiskzf dz@ 4§ EkzdzSls
- 1 s5Ct0Oh jdzdgv dzOo qus¢ C sd3OdzH dzts’
- I tcedzdB dzj dzdz? L zOdz L s m desdztsG

z, ‘ 9’

BOCGOIsE

dz o9 dH"

fls On " W R

dz' fjtcjo0Ocd:
I " Hlstsyj dedz® dzOo dusS wselsd L SBEOdddd Isj o d

tesBBlsd L' MskHj dzlsOdidd MlsOwh d=-
tesBtslsd L B IssHdEe Wd3d tetsL tetsB

2, i

- s H tsBBlsd k tesdz Isj Mlskze Odz dzd € O

sOtddzO odH' dzd zO Hd&zv MmjBj dzOMiIsk
s’ L d&kO2tdBhmise O

sCtcOn j dadz? dzQo dytsS dzOf d i O dadzw
SHOMRZO of jodgvd fipl® M OO dz
sCtcOh jdadz? L dzOder L dzOf d i) O dzdzaw

{Isxd, €6 jfde s §Bfisded{BOo H oz MmJBJ
5O d@oduSd k t'LddR MW jton.

37

56 dzd B dzj dgdg® Qo qULsSS S jte' o dzd S O

fd2 fJjtejo0Ocd:

Ck
¢d

1 ©oydefmw wg Oyt o0 L dtsodBd Isjndtsdse' W
tctsB BIsO.

{

e’ ¢
i to

9 J dz

odCsted i

| ZO2 sBhlse s L dzse d dsd Isj o dzts dzts ¢ -endifds sERdsf ny

Lo  Isdetsfmisg 2,
Emste* yi?2 (Daily, Retro, Planning)

dzts o d 2

HsMme '

I

(z§f te@o dz' dzdav ,
5§ 72 dz ydzts’

1

|

] H s ¢
- 1 8CtcOnh jdzdgw Bt Odz' L Olststem € dr dz0o d yts¢

[

]

L

f

H



[ " dO GHIODHEE: B OL

¢

rirouds

apnis +

3oy

piuIwpe ,
ulupy pius) +
pidnoi6 +
piy2s] dnoib ,

sy dnoig

sy pissen +
pIrdnoi + el +
pidnoJf juspnys pirdnoi ,
sdnossiuapms 2lep auoq +
siep pajsod +
p + djep aulpesp +
) uonduosspyse] +
apelb jenpe +
apesfxew +
aweu+
BlWELI8(gns + pimdnoi6+
alans . pipslans + _ plomssed +
PR —— — piysel, [ bl g_wwf | — ubol +
f +
) JseL pIsel+ oIKsn
! ) Ie privsWwod ,
135
pIrssep + s e !
pijosfgns + | :
piTssep joalgns .
13l S \
| payLan s+
_d prAynae) +
( sweuns +
D— Ejue + auweus (|
pIralgnsTssep + DI lByoes]
\ prrejyue Joslgns ,
. 93 J8yaea|
ERyUyIalaNg
[ TR s a— | —
pisseR + auweu +
piTsjos ssep piAynaey ,
30YSSEID J nJe4
- fyedea vew +
aweu+ | pITIayaea) +
a0, 3P0 BUAUI + J
aleu +
|anel sousialeld + pIssep,
4 prel+ P
prrelBue + SSBID Y
PIsouasajeld B0l
— pissep + \
EallCIEIEIRE ] P+
- I . J prydslTssep .
+
Ueis lep + . I 231SSED
LR prrasep +
EIBLE +
PipoURdBjoI uapNIs -
POURCRIOHIURPNIS _
jeai ouslajald +
N D
presue +
piraouaijald ) . ey +
PIryasy .
TP 20UIANAAYAL oL
- 7 P fwsus +
£ ppuewy + el
Tprpua + ' _w,gwﬁw_u_& :
Sl | P |
_gﬂ eﬂ“_& H ( Pi 3auasajRIdIUE SjBWIWES]
pIreouaisjeid appLEs) . auaiaRIdiuYaeWWes]
30UBIBJ3IdRIELIWES |
auweuins +
aWew + [+0
Pl juapngs ,

W=pnis

My o' dals

LO §Jthd?

1 1 0o jteh jdz LOHOY'

rdrouvis

38



Sprint1finished

39



rdirovfs 1 10ejthjdgd LOHOY' LO Hlkzecd?2 MY tc" dzls
Sprint 2 finished

(17.02.2021- 03.03.2021)

@ Mepepenars cxemy 611 @

@ TecTyBaHHA aBTopuaallii # Ceron-= @

TecTysaHHa iHTepdency peccTpauii # Cerooes @
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rdrovf{s 41 10Qoajtehjdg LOHOY LO btejls'?2 Mmfte" dazls
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Sprint 3 finished

(03.03.2021 - 17.03.2021)

3anuts Ha MTxab sce KapTuHkK u3 Ourmel (Ansa obluero AocTyna)
E Mar 17 @

i
|
1
1
} |
|

TecTyBaHHA aHkeTn BuMTens (=) Mz 17 @
TecTysaHHa GekeHay aHkeTy yuHa @
TecTysaHHA GekeHay KopucTysadis @
TecTysaHHa GexkeHay aHkeTy suntens @
TecTysaHHa KaGiHeTy yuHa = var 17 @
Bepudikauia Ha [lapni @

TecTyBaHHaA KabiHeTy BuMTens (= Mz 17 @

TecTyBaHHA aHKeT yuHa (=) Var 17 @
3HauTu aokymeHTauito Ha Dafny

Bueunti ookymenTauiio Ha Dafny
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rd{rovifs 1 100jthjd LOHOY' LO yjbejtlsd?2 Mmit' dz
Sprint 4 finished

| Bepwdikauia na Dafny

TecTtyBaHHa B = Mar22 @

a
o
§
&

TecTw iHTerpadil mns cTOPiHKIK yuyHs Mar 31

TecTw iHTerpauil onsa cToOpiHKKM Mpyrm
TecTu iHTerpauii Ansa cTopiHkKn seMknanaqa
TecTwk iHTerpadil ans cTopiHKK Knacy Mar 31
iHTerpauil ons aHkKeT T yyHs Mar 31

TecTK iIHTerpauil onsa aHkeT T B4MTens Mar 31
TecT cncTemm - usability

TecTk cnmcTemMmm - performance testing

USRURRCNRUNRUSSUNRONRONE )
_‘
[v)

OcTaTto4Hi TecTKn Mar 31
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INTEGRATED LEARNING COURSE SUPPORT SYSTEM

Tetiana Zverieva,Maxim Karpenkq Dmytro Kuntsq LybomyrMaevskiy,Dina Formakidova

GLOSARY
Term Description
Customer Relationship Managementa is a technology for managing all
CRM companyo6s relationships and i1 nt €
customers.
CRM system Corporate informational system where all stages of working with custon
are automated.
Legal entity with which you cooperate.
Account It can be a customer, partner, supplier, competitor and so on. Company
subsidiaries and compaitgelf are also accounts.
Individual with which you cooperate.
Contact It can be an independent contact or a representative of a company.
Company's employees are also contacts.
Item of the history of cooperation with customer. Activities cambthree
types: Email, Call, and Task. Task is a particular detailed action that ca
Activity performed during the specified period of time.
For example, preparing a document, participating in a meeting, helping
with some questions and doing other\dtiss.
A system administrator has full authority to access all system elements
System

Administrator

System administrators form user groups, allocate access rights, and de
system settings.

User

Users have limited access rights to system elemengs: d¢cess rights are
granted by system administrators.

PROJECT GOALS AND BUSINESS TASKS

1. Provide a platform to create, store and manage alratsed information in one place:
- Contacts and organizations served by the bank
- Bank employees related data
- Bank clients related data
- Bank products and services information
- Transactions and activities carried out in the form of clefient, as well as

clientbank

2. Enable possibility to create, read, update and delete data according to roles

responsibility.

3. Provide implementation for different language regions.

42



ROLES

The following user roles can be assigned in the system:

Role Acronym Description
System , .
Administrator SA Technical admin of system
Key Customer Assist customers inpening new bank accounts, modifying
Representatives| KCR existing accounts and dealing with other tasks related to usg
manager needs. Responsible for development assigned accounts.
Customer Assist customers in opening new bank accounts, modifying
Representatives| CR existingaccounts and dealing with other tasks related to use
manager needs.
Sales Sa Telling customers about the bank's products and services.
Maintain financial records for the bank by posting financial
Clerks Cl transaction, check records for accuracy, reconciieesnand
balances and create reports from the data.
Bank loan officers help applicants complete loan application
Loan Officers |LO verify the information and make the final decision on loan
approval or denial.

USERSTORIES

Customer managementCustoner section divided into 2 units:

Account Section

Section contains information on the Legal Entities, Company, Partners. It allows to see and
edit information of the existing Legal entities and create new Accounts.

Contact Section

Section contains informain on employees and other physical persons that can be
connected with existing Accounts. Allows to see and edit information on the existing Persons and
create new Contacts.

ID As | want to So that / In order to Acceptance criteria
Know account Account information is stored in
KCR, CR, . : . : o>
CM-1 Sa CL IO See accounts |information according| fields and linked details in account
T to access right page

Store and manage all
CM-2 [KCR, CR |[Add accounts |information about new
account in one page

Add values in all requikfields and
linked details in account page

Trigger validation process after
adding new account or change
existing account status

Edit accounts | Store up to date statu

CM-3 |KCR, CR status about account data
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ID As | want to So that/ In order to Acceptance criteria
See all contacts on detail Contacts
CM-4 KCR, CR, | See account Know which contacts| Contacts. Have possibility to open
Sa, Cl, LO| contacts linked to Account Contact page from account and see
contact information
Add account Linked existing Add values in alfequired fields and
CM-5 |KCR, CR : . L
contacts contacts with Account linked details in account page
: See responsible CR managers on
KCR, CR, | See responsible Know Wh'Ch CR basic detail in Account info tab. CR
CM-6 contact linked to o ) ;
Sa, Cl, LO| CR for account manager is filled in automatically
Account .
aftercreating Account
CM-7 |KCR Assign account | Edit responsible Edit CR in Account info tab
to managers manager to account
Account actions such as creating n¢
CM-8 KCR, CR, | See accounts | See which last had ar| card, takingdan, changing some da
Sa, Cl, LO| actions history | Account in account are stored in detail Histo
options in Account info tab
See/Add o .| Communication options such as
See which interaction . . .
KCR, CR, | account . email, phone, web detaiare stored i
CM-9 o channels | have with : o . :
Sa communication detail Communication options in
: the Account :
options Account info tab
KCR. CR Filter existing Filter on Account and Contact gene
CM-10 S ' " [accounts and | Find necessary entry | tab, that accept search by name, 1D
a
contacts IBAN, phone number

Transaction management

Transaction section contains all information about completed transactions. Transactions is

not editable field. Only Cl can edit transactions as exception.
Type of filtering transactions:
User transactions

Bank transactions
All transactions

by period

ID As | want to So that/ In order to Acceptance criteria
Cl, LO, Know transaction Transaction information is stored if
T™-1 KCR, |See transactions |information according | fields and linked details in account
CR to access right page
Create a reverse Create new transaction with reverg
TM-2 Cl transaction based | Make a refund recipient and sender fields and
on existing editable money amount field
Check records for
accuracy, reconcile .
T™-3 cl Download report entries and balances Select date period and download g

the data

and create reports fror

transaction records on this period
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Card management Card section contains information about account cards. Managers have
opportunity to change statuses

ID As | want to So that / In order to Acceptance criteria
KCR, See

CdM-1 [CR, CL, |user's
LO cards

Know cards information | Cards information is stored and
according to access right| linked details in account page

Store and manage all

KCR, Add new Add values irall required fields

CdM-2 | oR card information about new | 4 inked details in account pa
cards in one page
Opportunity to change card stat
CdM-3 KCR, Change | Store up to date status to one from the list (blocked,

CR status about cards data

expired, closed, etc.)

Loan management

ID As | want to So that/ In order to Acceptance criteria
Lo-1 LO, CR,| See bank loans | Know loans information |Loans information is stored
KCR information according to access right and linked to account page
Asset new loan | Create new connection |Loans information is stored
Lo-2 LO . ;
for account with account ad loan and linked to account page

Activity management

ID As | want to So that / In order to Acceptance criteria
A-1 KCR, CR See/edit Track time of activity an( Page with activities fiered by
,LO, CI, Sa |activities planning the day date, type and users

Access rightsare configured for the following system objects:
- Account
- Contact
- Transaction
- Card
- Loan
- Activity
The following levels of object access rights are available in the system:
- [Read]i access to view the information
- [Create]i access to add new records.
- [Edit] T access to change and save record.
- [Delete]i access to delete records.
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Role Account Contact Transaction Card Loan Activity
SA R/E/D R/E/D R/E/D R/E/D R/E/D R/E/D
KCR R/E R/E R R/E R R/E/D
CR R/E R/E R R/E R R/E/D
Sa R R - - - R/E/D
Cl R R R/E R R R/E/D
LO R R R R R/E R/E/D

REQUIREMENTS

Functional requirements. General fuctional requirements
- The service is implemented in three languages: English, Russian, Ukrainian.
- Structured interface
- Clear nams of elements / infoblocks

Required page fields:

Table describes necessary fields and tabs on pages:

Page Fields Tabs
name
Accounts page - registered date
responsible CR
Contacts
Transaction
- name Card
Detailed account page - registered date Loan
responsible CR Activity
History
- name
Contact page - email
phone
name
email Accounts
Detailed contact page - phone Activit
birthday y
address

Registration & Login pages flow

Authentification service should have 2 controllers: Auth controller and Home controller.

[Login]

When user on Login page enter login and password fields and click [Login] button, auth
controller react and send request to Database with user credentials(login,password). The database
return userID to AuthController.
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IF userlD is not nult AuthContoller send request to HomeController that is redirect user on
home page on UL.

IF UserID is null- AuthController return error message to Ul.

[Registration]

1. User on Login page click [Registration] button, auth controller react and return
registration pagen UlL.

2. User input required field on Registration page (login, password,email) click register
button, auth controller react and send request to Database with user credentials (login,password) to
check if user exists and return userID.

IF userID is not nult AuthController return error message that user already exist in system
to UL

IF UserID is null- AuthController send request to Database to create new User. Database
return newly created userID on AuthController.

AuthController send email confirmatiomé return result to itself. AuthController return
confirm email message.

When user click on button [Go to HomePage] HomeController react and redirect user to
home page on UL.

Requirements for information and software compatibility

Requirements for informiin structures and solution methodibe database is managed
using PostgreSQL.

Requirements for user queries of data from databases. Users work with the database
through the Web interface.Users should be able to edit, view and delete data.

Requirements fosource codes and programming languages. The service must be
implemented using the ASP.NET Core framework.

Requirements for the development of user interface functionality. The development of the
Ul functionality must be implemented using React.

Requiremets for system integration. System integration is carried out using Rest API.

Deployments. Use RDS for Postgres Database deployment. Use EC2 instance (Linux) for
hosting web API.
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-.#.i% Paradigm Online Fret EiigHace - Ul AuthController - Controller HomeController - Controller DataBase

T T T T
Us;er | | | |
enter (login, password) 1 : I :
— | 1
| ]
click [login] | |
g I I
login user !
| |
> | i
| _
find usern(login, password)
T
I
return userld
Shaiaiieibe bbbl ittty
|
|
I
alt userld is not jpfill ] 1
|
|
Redirect To home > |
Show home page 1
1
< i
|
|
_________________________________ 5 I (! E |
[else |
|
- |
returmn error :
Display frror to user 1
1
| | |
| | |
| | T |
1 1 | 1
— } | }
click [register] | | |
- ) ) | |
register action | I
| I
; | |
‘ return register page | |
fill required data (login, password, email) || I :
] | ]
click [submit] L | !
L | I
I —
create new user |
Ly check user exists
\ | >
turn userld
| | e
| * |
] |
1 1 T
alt userld is null f create new user ]
| } P
: o return userld :
] |
] |
I |
: Dsend email confirmation I
I 1
I redirect to home pag&_i :
[:Ishow confirm email message :
D- ________ shownomepagel | L] :
1 | |
[elze | i |
| send error I |
1
o | [
| | |
| I
= tl | I
idisplay text user already exists in sytem I :
| H H
t + |

Visual Paradigm Online Free Edition

Figure 1 Sequence diagram
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Non functional requirements
Design prototypeThe design is created at the discretion of the developers, in the absence
of specific wishes from the customer.

AWeb Poge
a ':} x Q | https://bankcrm.com ] 6 )
Account
MNaome Phone
Contaet
Phato Sumame [Birthday date
Transacticn
Email Addross
Card
Loan
Account I Cards | Activities |
Acthity
11 Add cord I
(=] Home Mumbar
SBOM Abby Adams 222240420555 Unnibearsal April 21,20M Edat [x]
s802 Barbara Brodley 2222%***085E Payment April 21,20M Egit [x]
58013 Cossie Cohen 2222%e*0EEE Universal April 21,20M Edit [x]
58014 Dana Donnely 2223m=mnEEE Unihveraal April 21,2011 Edat g
58018 Edith Eastman 22220656 Universal April 21,20M Edit [x]
Settings o
4 pravious gl

Figure 2 Contacts

ARCHITECTURE & INTEGRATIONS

Figure 3 Data model
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BACK-END

API: receiving and transmitting data

In order to receive anansmit data from the backend to the frontend we use Swagger.

http://bankcrmdev.eucentratl.elasticbeanstalk.com/swagger/index.html

Swagger Ul allows users to visualize and
OpenAPI Specification. It akes it easy for back end implementation and client side consumption
with visual documentation.

We can get either all the data or find it via special request e.g. id, name, etc.

We have controllers for all the tables and can easily access all the datadrisontend.

Besides the data we can do authorization, registration and also role management.

® sweezer, -
Bank_CRM®
Account W
fapi/Account/namef{name}
fapifAccount/iban/{iban}
Japi/Account/{id}
Japi/Account
fapi/Account
fapifAccount
AccountsContact B4

fapifAccountsContact/accountid/{accountid}
fapi/AccountsContact/contactid/{contactid}
fapi/AccountaContact/accountidicontactid/{accountid}i{contactid}
fapifAccountsContact/{id}

fapi/AccountsContact

fapi/AccountsContact

Figure 4 Swagger page

Controllers & data. We use The Repository patteRepositories are classes or
components that encapsulate the logic requireddesaadata sources. They centralize common
data access functionality, providing better maintainability and decoupling the infrastructure or
technology used to access databases from the domain model layer. A repository performs the
tasks of an intermediaryebveen the domain model layers and data mapping, acting in a similar
way to a set of domain objects in memory.
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In the IBaseRepository we declare methods that are used to work with controllers. It is done
to enable dependency injection, due to which youezsily change the implementation.

This provides work with all models. Then in BaseRepository class we give appropriate body
for methods.

43 references
public interface IBaseRepository<TDbModel> whers TDbModel : BaseModel
{
18 references
public List<TDbModel> GetAll();
-Il I'"r"l CNCeS
publiec TDbModel Get(int? id);
! references
public TDbModel Create(TDbModel model);
? references
public TDbModel Update(TDbModel model);
2 references

public wvoid Delete(int? id);

19 refirences
public class BaseRepository<TDbModel> : IBaseRepository<TDbModel> where TDbModel : BaseModel

{

12 references

private Bank_CRMContext Context { get; set: }

O references
public BaseRepository(Bank_CRMContext context)
{

Context = context;

}

3 elefenceEs

public TDbModel Create(TDbModel model)

{
Context.Set<TDbModel>().Add({modal);
Context.SaveChanges();
return model;

}

public TDbModel Get(int? id)

{
return Context.Set<TDbModel>().FirstOrDefault(m => m.Id == id);
X
18 references
public List<TDbModel> GetAll()
{
return Context.Set<TDbModel>().ToList();
X

Figure 5 Repository pattern

In Startup class we inject our models in the ConfigureServices method.

In the CanfigureServices method, the system will pass instances of the BaseRepository
class in place of the IBaseRepository interface objects.

Once added to ConfigureServices, services can be retrieved and used anywhere in the
application. And through the parametérthe Configure method, we can get the service and use
it.
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#region Transients

services.AddTransient<IBaseRepository<Account>, BaseRepository<Account>>();
services.AddTransient<IBaseRepository<Accountscontactd, BaseRepository<Accountscontactd>();
services.AddTransient<IBaseRepository<Activitiestranslation>, BaseRepository<Activitiestranslation>>();
services.AddTransient<IBaseRepository<Activity>, BaseRepository<Activity>>();
services.AddTransient<IBaseRepository<Card>, BaseRepository<Card>>();
services.AddTransient<IBaseRepository<Contact>, BaseRepository<Contact>>();
services.AddTransient<IBaseRepository<Contactstranslationd, BaseRepository<Contactstranslation>>();
services.AddTransient<IBaseRepository<Language>, BaseRepository<Language>>();
services.AddTransient<IBaseRepository<loan>, BaseRepository<loan>>();
services.AddTransient<IBaseRepository<Previlege>, BaseRepository<Previlege>>();
services.AddTransient<IBaseRepository<Previlegestranslation>, BaseRepository<Previlegestranslation>>();
services.AddTransient<IBaseRepository<Previlegestype>, BaseRepository<Previlegestype>>();
services.AddTransient<IBaseRepository<Role>, BaseRepository<Role>>();
services.AddTransient<IBaseRepository<Rolesprevilege>, BaseRepository<Rolesprevilege>>();
services.AddTransient<IBaseRepository<Statustype>, BaseRepository<Statustype>>();
services.AddTransient<IBaseRepository<Transaction>, BaseRepository<Transaction®>();
services.AddTransient<IBaseRepository<Usersrole>, BaseRepository<Usersrole>>();
services.AddTransient<IEmailSenderService, EmailSenderService>();

#endregion Transients

Figure 6 Transients

Login & Registration

In order to create user login and registration based on roles access we use cookies.

In the login field we check whether a user exists in the sysiecuracy of entered
password/email, confirmation of email with UserManager class.

If yes, we log him in the system with appropriate role access rights.

[Httprost("api/Auth/login/{email }&{password}")]
0 references
public async Task<IActionResult> Login(string email, string password)

{
‘ if (IModelsState.Isvalid)
return new JsonResult($"ERROR: Model State Is Not valid");
User user » await userManager.fFindByEmailAsync(email);
if (user != null)
{
i bool IsvalidPassword = await userManager.CheckPasswordAsync(user, password);
if (user.tEmailConfirmed && IsvalidPassword)

{

; var emailCookie = new CookieHeadervalue(“"email®, user.Email);
HttpContext.Response.Cookies.Append(“email™, user.Email);
HttpContext.Response.Cookies.Append(“passworddash™, user.PasswordHash);

: return new JsonResult($”{email} {user.PasswordHash}");

: }

: else

: : return new JsonResult("unconfirmed email or Invalid password”™);
¢}

: return new JsonResult("user does not exist"™);

}

Figure 7 Log in
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In order to register, users need to enter creds and confirm email viafecdipdcilf the link
expires, users can register with the same creds and get a new confirmation link.

We use the ModelState property of a Controller object, which represents a collection of name
and value pairs that were submitted to the server duri@SX¥ PIf the user did not enter required
fields the error will be caught.

It is checked by UserManager whether the user already exists and if so, it will report the
corresponding information.

After that step SA appoints him role access and this useinig Added to the database.

[HttpPost("api/Auth/registration/{email}&{password}”)]
0 references

public async Task<IActionResult> Registration(string email, string password)

{
if (!ModelState.Isvalid)
return new JsonResult($"ERROR: Model State Is Not Valid™);
User user = await userManager.FindByEmailAsync(email);
if (user != null)
{
if (user.EmailConfirmed)
return new JsonResult($"{email} exists in AspNetUsers' table");
else if (await userManager.CheckPasswordAsync(user, password))
{
bool emailResponse = SendEmailConfirmation(user).Result;
if (emailResponse)
return new JsonResult("Another confirmation is sent™);
else
return new JsonResult(“Email was not sent™);
3
else
return new JsonResult("Invalid password for the User(Email is not confirmed)”);
}
User newUser = new User
{
UserName = email,
Email = email
1
IdentityResult result = await userManager.CreateAsync(newlUser, password);
if (result.Succeeded)
{
bool emailResponse = SendEmailConfirmation(newUser).Result;
if (emailResponse)
return new JsonResult("Confirmation is sent™);
else
return new JsonResult("Email was not sent™);
}
else
{
foreach (IdentityError error in result.Errors)
ModelState.AddModelError("", error.Description);
}
return new JsonResult(result.Errors.Tolist());
}

Figure 8 Registration
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The confirmation link is sent by EmailSenderService.

private async Task<bool> SendEmailConfirmation(User user)
{
var token await userManager.GeneratefmailConfirmationTokenAsync(user);
i confirmationLink = Url.Action("ConfirmEmail®™, “Auth", new { token, email = user.Email )}, Request.Scheme);
EmailSenderService emailSender » new EmailSenderService();

return emailSender.SendEmail(user.Email, confirmationlLink);

Figure 9. Confirmation link

In IdentityHostingStartup we have a configuration which checks correctness of password

and imposes restrictions ftre password.

.

public class IdentityHostingStartup : IHostingStartup
{

O referances
public void Configure(IWebHostBuilder builder)

{

builder.ConfigureServices((context, services) => {

services.AddDbContext<IndentityBank CRMContext>(options =>
options.UseNpgsql(
context.Configuration.GetConnectionString("IndentityBank CRMContextConnection™)));

services.AddDefaultIdentity<User>(options => options.Signln.RequireConfirmedAccount = true)
.AddEntityFrameworkStores<IndentityBank CRMContext>();

services.Configure<IdentityOptions>(opts =>

{
opts.User.RequireUniqueEmail = true;
opts.User.AllowedUserNameCharacters »
"abcdefghijklmnopqrstuvwxy zABCDEFGHIIKLMNOPQRS TUVWXYZ@123456789-. B+ °;

opts.SignIn.RequireConfirmedEmail = true;

opts.Password.RequireNonAlphanumeric = false;
opts.Password.Requirediength = 6;
opts.Password.RequireDigit ~ true;
opts.Password.RequireUppercase = true;
opts.Password.Requirelowercase = true;

});
1)

Figure 10. Password correctness checking
Login is based on roles authentication. When user enters credentials, Filter checks his access
level. Authorization filter determine whether the user is authorized to fulfill the current reduest. |
the user is not authorized to access the resource, then the filter ends processing the request. All
roles and privileges are taken from the database.
FRONTEND

Login form. When user pressed on the sign up button, the registration page is loaded. To
authenticate, a user need to enter email and password. Also on the login page a validation exists.
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Login

Access the app by entering your credentials

Email
Password L

Login

Emaal
(:ma:i

Paszwoed 'E-‘\..
LA™
SIGN LF

Figure 11 Login form with checking

Registration form. To register a user need to enter email and password. After that, user get
email with a link to actiate the account. After activation he will have an opportunity to log in.
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Sign up

Access the app by signing up

[ Email

Email is required

Password ©

Password is required

Confirm Password Q]

Password is required

COMPLETE REGISTRATION

LOG IN

Figure 12 Registration form

class SignIn extends React.Component {
static propTypes = {
history: RouterPropTypes.history.isRequired,
login: PropTypes.func.isRequired,
| H

static defaultProps = {};
componentDidMount() {}

onSubmit = async (values, formikActions) => {
const { login, history } = this.props;
const { email, password } = values;
if (await login(email, password, formikActions)) {
history.push(baseCrmPath);
}
}:

render() {
return (
<Formik

initialvalues={{

email: '*,

password: '‘,

}
validationSchema={validation.LoginSchema}
render={formikProps => <SignInform formikProps={formikProps} />}
onSubmit={this.onSubmit}

[>

export default connect{mapStateToProps, mapDispatchToProps)(Signin);

Figure 13 Code for login page
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Project start page Here we have main information about accounts in a table view.

a Accounts Accounts
B cCards
© Lows Q  Secarch
Name IBAN Registration date
EY Contacts
The Grassmans UAS46373762637 11 Nov 00:00 o
Ubisoft UAS327847334773 11 Nov 00:00 o
EA Games UA98374673674 11 Dec 00:00 o
Lybomyr Inc. UA88439748376 08 Oct 00:00 n]
Dina Inc. UA342948397448374 11 Apr 00:00 o
‘The Puckmans UA63276372632 11 Jan 00:00 o
Q_ Secarch
Name IBAN Registration date
The Grassmans UAS546373762637 11 Nov 00:00 (m}
Ubisoft UAS5327847334773 11 Nov 00:00 ﬁ
EA Games UA98374673674 11 Dec 00:00 ﬁ
Lybomyr Inc. UAB8439748376 08 Oct 00:00 ﬁ
Dina Inc. UA342948397448374 11 Apr 00:00 ﬁ
The Puckmans UA63276372632 11 Jan 00:00 ﬁ
Lubomyr 231254213432221 03 Apr 00:00 ﬁ

Figure 14 Accounts info
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rexurn 1\
<ContentBox className={classes.root} {...props}>
<div className={classes.tableWrapper}>
<div className={classes.tableHeaderWrapper}>
<Search
placeholder="Search"
className={classes.search}
onChange={onSearch}
inputStyle={{ width: searchwWidth }}
/>
</div>
<CustomTable>
<Header className={classes.header}:>
<TableRow>
{columns.map(column => (
<HeaderCell
className={classes.tableHeader}
key={uuid()}
row={column}
order={direction}
orderBy={sort}
onRequestSort={handleRequestSort}
/>
))}
</TableRow>
</Header>
<Content>{tableContent}</Content>
</CustomTable>
</div>
<Pagination
labelRowsPerPage="Rows per page"
rowsCount={total}
rowsPerPage={perPage}
page={page}
handleChangePage={handlePageChange}
handleChangeRowsPerPage={handleChangeRowsPerPage}
/>
</ContentBox>

.

Figure 15 Tables code

Clicking on the delete icon a modal window with confirmation will be opened. Here we can
confirm or reject the deletion of the entity.
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Delete account X

Do you really want to delete this account? Once
you delete you won't restore your account

Figure 16 Deletion of the entity

After that, a notification is displayed that the removabwuccessful.
[m]

Q Account removed

Figure 17 Deletion confirmation

By clicking on a row in the table, we can go to the page with detailed information of the
entity.

B Accounts & Universalna O DELETE CARD
Cards
B Cards
Loan:

B! Bowce ~  General Info

Y Contacts
Number Prov
4140439012891680 VISA
Name Opened dat
Universalna 13 Nov 2001
1459.54

Figure B. Detailed info
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TESTING

For testing our project we use Unit Testing. We use NUnit libraryMaogllibrary.

using Bank CRM.Controllers.Base;
using Bank_CRM.Models;

using NUnit.Framework;

using System;

using System.Collections.Generic;
using System.Text;

namespace Bank_CRM.Tests {
[TestFixture]
class BaseControllerTests {

public static IEnumerable<IGenericControllerTestCase> TestCases() {
yield return new GenericControllerTestCase<Account>();
yield return new GenericControllerTestCase<Contacty>();
yield return new GenericControllerTestCase<Activity>();

}

[Test]

[TestCaseSource("TestCases")]

public void GetAll ExistsAtLeastOneEntity RetrunModels(IGenericControllerTestCase testCase) {
testCase.GetAll ExistsAtlLeastOneEntity RetrunModels();

}

[Test]

[TestCaseSource("TestCases”™)]

public void GetAll NotExistsAtLeastOneEntity RetrunEmptylist(IGenericControllerTestCase testCase) {
testCase.GetAll NotExistsAtleastOneEntity RetrunEmptylist();

}

[Test]

[TestCaseSource("TestCases™)]

public void Get_ProvideIdExistingInDb_ReturnModel(IGenericControllerTestCase testCase) {
testCase.Get_ProvideIdExistingInDb_ReturnModel();

}

[Test)

[TestCaseSource("TestCases”)]

public void Get_ProvideIdNotExistingInDb_ReturnNull(IGenericControllerTestCase testCase) {
testCase.Get_ProvideIdNotExistingInDb ReturnNull();

}

[Test]

[TestCaseSource("“TestCases")]

public void Post_ModelCreated ReturnSuccess(IGenericControllerTestCase testCase) {
testCase.Post_ModelCreated ReturnSuccess();

2l

Figure B. Unit testing
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using Bank_CRM.Controllers.Base;

using Bank_CRM.Models.Base;

using Bank_CRM.Repositories.Interfaces;
using Moq;

using NUnit.Framework;

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

namespace Bank_CRM.Tests {
public class GenericControllerTestCase<T> : IGenericControllerTestCase
where T : BaseModel, new() {

private readonly BaseController<T> _baseController;
private readonly Mock<IBaseRepository<T>> _repositoryMock;

public GenericControllerTestCase() {
_repositoryMock = new Mock<IBaseRepository<i>>();
_baseController = new BaseController<T>(_repositoryMock.Object);
}

private void Initialize() {

}

public void Delete ExceptionRaise ReturnNotSuccess() {
var model = new T {
Id = 1
3
_repositoryMock.Setup(r => r.Get(model.Id)).Returns(model);
_repositoryMock.Setup(r => r.Delete(model.Id)).Throws(new ArgumentException());

var result = baseController.Delete(model.Id);

Assert.That(result.Value.ToString().Equals(”"Delete was not successful™));
}

public void Delete ModelDeleted ReturnSuccess() {
var model = new T {
Id - 1
};
_repositoryMock.Setup(r => r.Get(model.Id)).Returns(model);
var result =« baseController.Delete(model.Id);

Assert.That(result.Value.ToString().Equals("Delete successful™));
Figure20. Unit testing using Moq library

Also we create a formal verification and specification for Login page with the help of Code
Contracts.
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[HttpPost("api/Auth/registration/{email}&{password}")]

public async Task<IActionResult> Registration(string email, string password)

{

// Contracts start

// Precondition

tract.Reguires(!string.IsNullOrEmpty(email));
tract.Reguires(!string.IsNullOrEmpty(password));
tract.Reguires{ModelState.IsValid, "Invalid Model state");
//Postcondition

C:n:ract.Ensures(Coﬁtrac:.Result(]sonResultb() 1= null);

//Contracts end

[ContractInvariantMethod]

private void ValidateUserManager() {
Contract.Invariant(this.userManager != null);

b

private async Task<bool> SendEmailConfirmation(User user)

{
Contract.Requires(user != null);
Contract.Ensures(Contract.Result<bool>() == true);|
var token = await userManager.GenerateEmailConfirmationTokenAsync(user);
var confirmationLink = Url.Action("ConfirmEmail", "Auth”, new { token, email = user.Email }, Request.Scheme);
EmailSenderService emailSender = new EmailSenderService();
return emailSender.SendEmazil(user.Email, confirmationLink);

}

..... -

Figure 2 Verification for the logging

STAGES OF DEVELOPMENT
At the stage of detailed design, the following stages of work should be completed:
1. program development
1.1 Creating a database model
1.2 Database creation
1.3 Service development on tAS&P.NETCore platform
1.4 Implementaon of user interface functionality
1.5 Implementation of integration
2. program testing
3. report preparing
Deadlines https://crmbank
knu.atlassian.net/jira/software/c/projects/BC/boards/1/roadmap
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Control and acceptance procedureControl over the prgress of work is done using the
Jira service, where the executing party notes all current tasks, sprints, reports on the work done,
etc.

The team works according to the Scrum project management method, thereby allowing you
to observe progress in each spri

For our project we use-®eeks sprints and meetings twice a week. At these meetings we
discussed the current progress of the team, encountered problems and possible solution options.

At the first sprint we defined an optimal number of tasks and sthdmext sprints we could
planning an amount of tasks to do and further work process.

At the end of the each sprint we had a retrospective, where we discussed such questions as:

"What was good in a teafh?What was bad in a tearh?What could we do Hter in next
sprint? and also review tasks and move technical debt into backlog.

Also at the start of the sprint we have a sprint planning where we prioritize a backlog and
choose tasks that we will do at this sprint.

Roles in project
Name Role

KuntsoDmytro CTO / Scrum master

Zverieva Tetiana |Business analyst / Project Mana

Karpenko Maxim | Frontend developer

Maevskiy Lybomyr| Backend developer

Formakidova Dina| Backend developer

Github
Frontendhttps://github.com/makskarp/baickm-fe
Backendhttps://github.com/Dymasik/BarERM
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Trello[12]-yd BHAO L dO2 i s zdv s &EnMg Mis j x3d BY tcO®dz
weOo Sttwdbbiz’ s! MY st didd B3¢ G Qs )k Okpy |
Wi SClsdodzs tSttcOdz' L sokzo Olsd tesBtsiskN §&. Wi sdefp? €' 2

_Dafy[13]|u4 LOMm' B fjtejo & d ftotsetcO, hs o ¢ dzv

Jyqw’ QOu b sz ©y' 'Dafny MmMlsetstes sO fjtc
Odz'" LOYy" ' . [t90 ftsetcOdBRBzo Odegdz?" Dafny * B' X Cls¢
G Odz! dz ¢ zOmd Hd dzOd3" ydzai o dH ' dzj dzdzv . s tsdzils te
telp @ Hzwpled , SClddefifstcitcOBE d SO BjlstedCd L Oo jteh j dal
U4 ndz ydzg to t5 L3St &[S d i so d dzdz' BzHEZzo Olsd fi! L )
J dzZstc Odz' L 59 Oldglsn dpticdstsds' Oyislitss” f dzOIs W tste d3d-Is § A dz' ngezdfis €
OfmMtsB ' & twtsLtesBSCd ( BBHJtd: L Oy' 15t difnuisHagd Hipzt 2 Yok
Jptstels Odz' dzd As,to* ) jdudsots' ofipddis| = s j - detsdztsc ' 2 .
I OLsodid Ctiftdj dsOBd tLtesBSd ®KOsIls: Bkl
LOBjLY jykels!: tjOd LOy' & WEkdSy' sdOd dshmls' wae 1.
i SLIcBSC O ftsoddzdzO L OB LY jYylzo Olsfijd iz@etizVV tz€ s © izl B
SO " dzZlskz’ Isdodets LtesL g dzd?2 ‘" dzelsjteW i2fm CtstedMmiskze Oy:
Ujndzsdzte ' ydz©O ¢ dzzyS ' mils+ dzOH " 2 dg' Mls tetsB slsd
fsoddzgj dz HsMWEOIsdMm! L O tORkdatsS tizjd®dt' " LCAW " 4§ ] dp
-zdz' W Ctso Odedez S otz @alasdz fflis B 2z H tif atocf € IsK® H Baf & O dz'tols@ 1p '«

Coff sdgj dzls, "7 9L O d@3H' ' & ¥ MBB B ;
-MlsOdzgH OtelsdL Oy' ° odddse HB § 5B EZHGEER ,' HWEksEEZ oy
‘“Hddedr oaddise HBs S dZOMIW' €Oy BO6 Cls'sa IO "7 O

‘bdg W COW f sB@asd d ' da¥ stedOy' 2 detEzW &0y szl &3
fdMmisj OB .

sdflsj BO Yo ddedzO kOl OtD lsjSlsbtek, §sBEHEBO OC
sBtetsB € d, OdzOdz' Lz HOdedr IO HBMEzfkz HE dad R ; L (
CstedMmisko OY' & SHIS' YjsddzHsod wdMmisj i3 § so d dedz BOL

-L OfMlssmMbkzeo Odzdz’ MEyOfMmdad » * telgh Gsde' 3OAN] 2 'dzd & ts dzj J- tidals' o
‘Hdsets ' M SteBOY 2 dscts feshssEl;

-L OfMis sz o O dzdz’ ftcOoaddzO yjdzstcOdz' L tso Odetsets dzO¢
" At ste Oy .

f HkddAS sEOd dsfhlk', f§sodtslsd, daj k|t ydes!
At st Oy

-LOBj LY jyjdedg® dzOH" 2 desets L ORdMlslz ' deW sted3OY"
BdzsC zo Odzgdzg? L ¢ ' Hdzts tf toQfodigocdhdzdH twigtdAaily Qlidsd oodztd ¢ O dzlz L

-L OBJi y jf dzdz' dzZOH ' 2 detsfyls * toj L Jtco zo Odadaw C st s
¢ dMmlsj i3 ;
-LOB LY Jyd dedzg Yyj dzZlstcOdz' L 59 Odzats @ 15 Ef tcOo dz' dzck

WEdeC y' tsdzgzo Odzgdz? IsO yj dzlstcOdz' L s Odgse s dzOdzOh Iskze Odz

-aq’Ctsth’fr]lsOdzdz fn HaOde@dBdztst O fif gy jodzj tfe * ftoed totsi
ftod ¢ dzOH dzts ¢ 5 BJ LY Jyd dedzv .

g dfmisj RO qm; MsOo dzv * MeBcss CwdfdjChn ' ditsted
Stec Odz' WP BHAEB dzd s SO " dzhdr dzj sBr' ' Hdzdr L OMtsB ' 9
LBjtc' cOdgdz? Is@Pr f J GtEROES BdEd® w dMmilsj d3d ¢ so d dzdzO
dzj L Odzj 1 dz' Mis! HtosetcOdRdes Isjrndzg ydedr HwBSHEDEZ 9 o' H

wdzW stedgOYy' 2 20 Oten " Isj SClskztcO® wdMmlsj i3 ¢ so d dedzg® o
fsBkHtseod ' dzsjteW 2 9 CwtedMmlskzeo OyoO.
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https://trello.com/
https://rise4fun.com/Dafny

JI R JtL1oruwy oAwsr [y wrhdgt1g dAwsr [ W

| 86" YydzO Mistclz € Is zusefsi B OB dzd 4y 'O dzf] B tc eHffHdHEDISE W . © roojl Be
sOB dzd yv tetsdzj 2 ¢ tsitdsdomlsimfoy®y ‘Col.lic @B arnd nypeoss BldgdE dad Yyt a s
LOoHOdz , WwWC' {fwlste" Bdets 9 dE5dzOIsd CtstedMmlskzeo Oykz L

to_do_itemsls OB dzd yw Hdzw L BjtejyJ dzdgw M dMmistsets MY d
Coydese s CStedMiszo-@9O.W L dzOu rsLsZdryel eds’” ¥y Sktemsd
courses_users L 9 6w L dzO IsOB dzd yv 3 CtemMtsdz - L oCowte qibgs [z ¢
s@e]yY i 3y Mdmscsd t yj?2 -so0ewmdMisma®yjd.j ted o g uk
commentsls OB dzd y¥w Hd&zW L Bjted qJdedzw Cts3i dzlsOtc’ 9 HEs L Qo

Jfdfm OoslEadzd-gWw tc] HMISOs dzj dz' Mdzsodz’ . IsOB dzd y*

v OB dzi wp¥rs
id bigint s dzt yditstiz o ©
Name varchar(50) wdzddéw Ctsted Ml
Surname varchar(100) lte" Lodhj €t
Email varchar(100) [ dzj € Is te 5 dzdzO
Password varchar(100) ] OQtesdzr OF € (
v OB 42 ngles
id bigint szt 4y ttd
name varchar(255) 1 OL9o O tsd
v OB dz8f apurses
id bigint szt 4y S ktehmiz
name varchar(255) 1 OL 9 O
v OB dzf \gsks
id bigint szt Yy L O H O
title varchar(255) v j B3O OB 5
L O9 H Odzdz”
task text vjSMmils L O HI
courses_id bigint sdzt y S ktemk
time varchar(20) Yy O
v OB d 19 “do_items
id bigint sdz¢ Yy u OH O
title varchar(255) v SMmls L OHOJ
done tinyint yd od¢ tsdzO dzt
user_id bigint sdzt y S tstedml
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v OB dz6] \qsks

id bigint szt y f smilsO
title varchar(255) vl B3O OB B dzl
post text v SMmils f smls(
courses_id bigint sdzt y Sktemk
announce varchar(255) stEslsCd?2 s
v OB dzZffcgmiments
id bigint szt y € tsd3j dzl
comment text vl SMmils € tsd3d ¢
task id bigint szt Yy L O9 H O
user_id bigint sdzt y SCtsted Ml
v OB dzZ8{dgeuments
id bigint szt y WO2dzlz
name varchar(255) 1 OL 9 O W O2 dzk
size bigint it sLd3 6 WO2(
upload_time datetime(6) YO L O98 Odzls (
content longblob ]l &zOMmdzy W O2 ¢
courses_id bigint sdzt y Cktemk
user_id bigint sdzt 4y SCtstedml
task_id bigint sdzt y L O9 H O
post id bigint szt 4y f sMmilsO
VisOB dzd-42¥ ~f &8 j HMMIsOo dzj d2' IsSOBdZJY' LoO6wLE' 9.
v OB dz9 apurses sers
id bigint sdz6e 4y LoabwLCRz
courses _id bigint szt 4y S ktehmiz
user_id bigint szt 4y Cstcdmlskze O
courses_roles_id bigint sdz6e 4y LoabwWLGCE fto
v OB dztDaywvurses roles
id bigint sdzt 4y LoOwWL
courses_id bigint sdzt y S ktemk
roles_id bigint szt Yy tetsdz
v OB d&dyw 11. us
id bigint sdzt y LoOwWL ¢
user_id bigint sdzt y Ststedml
to_do items id bigint sdzt y My dMme
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AfTIof?21¢ vl ARAWS OAwC

r dzv W stedzOdz! dets’ My jydw:  ¢coy" sO oJjtdl] SOy’
Clif dzj € Mdzds?2 o1lC@H'yd,” M MiBj dBseok seicOdizo Odada”
odCtstedMmlssolz’ Is' Mw Hdzw fjtedjo tld WkdC y' tsdzOdz' dats’
fcsMmMlsOodzj dzs '  HicOrn EdetsC B OdZ' 9 MIskEH]j dzlsO L O € toj d3c
y' dzd s yddgQuzg dzd.-m L) "  HgPrEdsEO0BBdts® MEzdd e M’ 7 yd

s zOMM Subject o Hfise HO' LO ftojHd]Is. 1" dz L
fteJHABBJIs. sd&OM Student &GO’ sO¢ " fsdzv wC email
subject § $E&Odizy d Mis! fMlskzHj dzs©O HB fjodetsets o]
fMlskzH jdzssz ftcdmoatses s ls! Mw BOdZd LO Ctejddd?2 fHtojHAB]Is

ANzdzSy'" W Sum f"  HtcOn WS e smiag@dnde @dz' 9 OB bH' H  d3C
fstesydz 2 BOMde. AkdCy' ' w Cal cul 't e bbdx tsacd[d Ises® dz
CsdzC toj sdesets MlskH jdzZlsO, s 9aCOLOdd?2 o fOLOM] IstcO

SBH ftescteOBd:

class Subject{
var Name: string;
var Grade: array<int>;
constructor(name: string, grade: array<int>){
this.Name := name;
this.Grade := grade;

}
}

class Student{
var Email: string;
var subject: Subject;
constructor(subject: Subject, email: string)
modifies subject
{
this.subject := subject;
this.Email := email;

}

function RecursiveSum(a: array<int>, to: nat) : int
reads a
requires a !'= null
requires to <= a.Length

ifto ==0then O
else a[to - 1] + RecursiveSum(a, to -1)

}

method Sum(a: array<int>) returns (s: int)
requires a !'= null
ensures s == RecursiveSum(a, a.Length)
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s:=0;
vari: nat:=0;
while (i < a.Length)
invariant 0 <=i <= a.Length && s==RecursiveSum(a,i) ;
{
s, i :=s+a[i], i+1;
}
}

method Calculate(student: Student) returns (s:int){
var subj := student.subject;
var a: arra y<int> := subj.Grade;
s:= Sum(a);
print student.Email;
print  ": ";
print student.subject.Name;
print
print s;

}

tdLizd SO dzOo jHJ des dzO tdmbkzdeC 2 4. 2. 1.

Datny program veriftier finished with 6 wverified, @ errors
Running. . .

Studenta@gmail . com: Subjectl 168
{dikdsS 4.1. tjLbkd Ok WstdkOd ds’ 0y
OGSy Hdzv dO | Y Bl Ciimpstifif @domy " 6 L d2' o9 dHd H
CtcOh Sets L bdg dedz? M jydh  €d Mmdflsjdd (Hde. HEH

(v ol srauvsul d11C

v Miskzeo Odzdigt] v NiflE g Odzdzy f oSG tc O d3ZFF 6 & ISIOP B JLdllsilsy Jo
Yydedzk tsLtesBCd ftosctcORBdtsets fosHESE, d@O Wik
tcj Odzt detstd ftsojH' dzS s ftescteOBRBd IsO ftsojH" dg€ sy, w

£i?2 jbOf HeftsdkOocO' ¢ dmsCois ' L Lok L agsds@ta®n dwiss dp
stcj BO Lo jtedzkelsd ko Ok, ' wC fd&zOdzze OIsd f sHOdz " Iz
LOMIssmMkzo Odz? 9o " Hftse ' HO® Is! y' d CEsdRgOdzHd S o Odz" W ' !

b olstsdz3OIs d ydzj Isj Miskzo Odzdz yJ ( te=Psild odz@ 5§ Is OHd €

tetsL totsB € f tctsG tc Odzdats’ tetsL tetsB € (. [ dzw totsL totsB C d
odStstedmlssoze Is! ' Ldd MEyomd bkjrdsdkse' ™ O o
Isj Mlskzo Odzdzr ' MfttsMmisdlsd 286t sy M.

4 zyoOmdz Isj m dztsdzts @ * I doid ©® qZO™ J de'tc sy Jdd ' 90O o lis ISTEOE ¢
tcsLodo Os Is! Mw. whdzzs Is! Isjrdesdzsg’ °, hts HBL O BdzZW B

Csdzgo jtolszoaOlsd "7 9o CtetsCd OoaltsdiOIsduydesets Isj sk,
tesLtcsBSCd QolstsdizOdydzedd ‘' 3j BIsB &B)s OdzP H o M o s o gzdzdz" H
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Aty B B d2' BBOdz' dese s ftsCtedlslsw wdso desets W ikzdzC y' |
O ' twtLtesBC Lz.

vdMiskzo Odzdzy f o6 tc OeFflziste jso 'L©OBQ L d j oY HakzZvH dzsMmls d
odnatsH' f ' fydzw L @B et B Gdpv ' | IstOH '2C o Odzts® ftsojH"
LH® 2fdgs " Is! mw zO0 ¢' dzyj o3z dzOB Bt Isj Mis' o, 5B
Isj Miskzo Odadz" .

s zOMmd ydzed 2 f tetsyj §)tc dSscjtddeopiptEdmizy f tctsH zC sz o d ¢ dz¥ H
yqdzsdz. 1" fmdzv  tsisted dsOdadzy Mff Jj m" @iz’ fipfsj y JAsuH @9 Is.i @
sO tsLtsBdYIsd IsjMmls €j2Md, ty' dzf ' Is! MW dzj sB R " Hdz
OQolssBOISdL Oy~ WhkdSy' sdzOdzr dzgsets Isj Miskzo Odzdzv, OC

[ Odziz Odz! dzf Is§ Mislza &@tzdzs § fl)ls HfotO dAZ® § )l * WaPE § @ § H s d3
Isj Miskzo Odzdzw , Ctdzd HftetsctcOBRBdd? HtosHEZzSI fjijtejo’ tow'
Assurance &0O o' Hitse' Hdz Mmlis: odBsEOdR { tesc tcOd3dzt
ftesHEZSIsEZ.

U B ' dZ'ifhessf) B ISABOdzz Odz! dzf s Misz e Odzd@dzdz” . ts ) demo’ dsdf o3
tcj Odz' LOY' ' OoabtsB@BOdL Oy shdsededr IsjMmMistsoadn My,
I iy Qo IssdBOIs d ydz' sj mMisd gdh klss mMv dzO thdzse ' B3O dz
to lz ydzlz .

 smdz' Hded y* €4 15 § MmisHzdedPdizdzy L ' HR BHEZ®2 yo@fgls ' I9jifMml
BOREZOdz! dzsc tf tots®O T s p wsCathr BsyJ odweadlsdmw B dzt b f tots
Isj Mlskzo Odzgdz? L O Myj deOte' v, ¢ ' H yom we¢drm Hdhkls!

dpolssBOIsd ydey 4l Miswd®PsEfiaEO § tesyd Mz Isj Miskz o Odadzw
i tc J LB Sd et ORBdses L OBJjL T jyd ddzv . ] ts dats
9dCtsdzOdzdzy Isjmls' 9 ' fitejo' te€d tjLizdz IsOIs® 8 9d¢ tsc
" Mftwtsmisdlsd 2t ftesyj M.

| sdzse dzO@ 3 Is O - O dsfiipSdiOusd]ls. dO Y 6 ts y jisfie Adsjdin I3V £ osGrpsdz, BQ
fsLBOadIlsd ez ydetsc ts Isj Miskzo Odz! dzgd SO 9" H tolzls d dzd
HsLotsdzdohd MWsCEMizeo Oldidpe ' 0O HFpwePbl ®y'L Bs'trydidn
Cstedmilskze Oy O.

wihdzz® ¢ dz? €O ' adz' 9 OolstsBOIsdydesets Isj Miskzo Odzdk

i Unit tests;

I Integration tests;

I GUI tests.

bdOdz" L tjLbkzdz sOIs' 9 Isj Miskzo Odzdzw .
v OB dztRwvj fridsstEmailKnu

1 sCOL dzd € 1 dz0 Yy j dzdzw
Jidm Isjijmis|l jtejo' W' Is! mw dzO 9 Odz" Hdzg MiIs+
] syOlIls€ ts9 ' | email ="test.11@gmail.coth

[ SkoOdd|) dzOyj dzdz? § Ot Odst stz @maiyb Odaj O |
©jLEd kOIs

tJLizdz IsOIs|uj Mls e BREdES dzj odw e dzj dzts.
"Not knu user
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v OB dziBwsWj fiésstEmailErrot

1 sCOL dgd € 1 dzO0yj dzdzv

Jfdm IsiMmls|l jtejo' teWw' Iss Mw dzO o Odz' Hdz Mis!
1 syOIls¢ 9 ' [ email ="@gmail.com

J W SEZoOded|) dzOyd dzdzv  OtcOd3j stelz emai | dzj 9 O

©jLEd kOls

{jLEzd kOl

vjMmls oy ®ikdedesC

"Email should be valit

dzd o dw o dzj dzts.

v OB dztiwswj fipésstEmptyEmall

1 sCOL dad € 1 dz0yj dzdzv

[fdMm kjMmis|} jtejo tew' ' Iss Mw 99 jHJjddgw f shilsd
] § OlkCtso email =""

[y SkzoOded|) deOyj dzdz? ff OtcO3j Istcz emai | §tots

©jLEd Ol

{jLEzd kOl

vjMmls f iy mikdedesC

"Email cannot be empty

dzd o dw o dzj dzts.

v OB dztbwW fijéstEmptyPasswotd

1 sCOL dad € 1 dz0yj dzdzv

[ddfmp IsjMmis|] jgw " Is! Mw dz2O o998 jHJ dzdzv { Otetsdz
} syoOls¢ s9 ' | password ="

[y CkoOdzed|) dzOyj dzdzv § OtcOBBd stcz password f

©jLEd OIs

{jLEzd kOl

vjMmls f oy miEdedzs C

"Password cannot be empty

dzd o dw o dzj dzts.

v OB dztbwW fijéstPasswordErrd

] 5C OL dzq ©

1 dz0yj dzdzv

{fdm Isjfls

1 jojo W' Is! MW &0 Sy Clsd fMls!

] syoOk¢tse

password Zgqwel23

[ Sko Odq
tjLbEd 5Ol

1 dz20yj dzdz? f OteOBj Istcz password dz

tjLEzd 5OIs

vjMmls 6y sikdedesC

"Password mude not less than'7

dzi o dw o dzj dzts.
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v OB dzj/wwj fésstEmptyNameée

1 sCOL dgd € 1 dzOyj dzdzv

Jfdm kjMmis|} jtejo' tew' s+ Mw dzO o9 j HJ dzdzv ' o360
] syoOk¢ o' [name="

W SEoOded|) dzOyd dzdz? ff OtcOd3j stz name | Stotsy
tcj L zdz sOIs

tdLlzdz sO|uvj Mmls oty BRddES dg. o[l tediagdazd

"Name cannot be empty

v OB dztBwW fifésstNameError

1 sCOL dad € 1 dz0yj dzdzv

Jfdm kijMmis|} jtejo' tew' Iss Mw dO Ctste Clsdz Mmis

1 syoOls¢ o' [name="Yu"

[y CSkoOdzed|) dzgOyd dzdz? f OtcOd3j stcz name dzj 9 Odz

©jLEd OIs

{jLEd kOl

v Miis2fitg oaff 8 disd dzs € dzj odw e dzj dzts.
"Name must be between 2 and 30 chardtters

v OB dzitPwwj fipislidateRegistrationTestError

1 sCOL dad € 1 dz0yj dzdzv
Jidm Isijmis|l jtejo' W' Is! mw d&O CBtey Silsdz mMmlis!
e MstcOyY" ¥
1 5y Gals'C sz d3t§ email ="yulia.tokan@knu.ua
password Zgwe'
name=zYulia"
surname=Tokart
dw' ¢ kz9 Odzd | 4xxClientError
tcjLzdz IsOIs
tdLkzdz sOk|ujMmls foePEEEaARC dzj odwe dzj dets. |
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v OB dZ2Dwsvj fiMalidateRegistrationTest

1 sCOL dgd €

1020 y j dzdzw

{fdm IsjMmls

1 jejo W' Is! MW  dzO

©j ' MOy’ ¥

Cstej Clsdz fls!

] syoOksC o

email ="yulia.tokan@knu.ua
password Zqwel2345
namezYulia"
surname=Tokar!'

[y Ckzo Odzeqd
©jLEd kOIs

2xxSuccessful

tdLlzdz sOk|luiMmls B BgRddBS dzj odwe dzj dzfs.
200
v OB d2flaswj fjmcorrectEmailUserLogih
1 sCOL dgd € 1 dzOyj dzdzv

{fdm IsjMmls

ljtjo' W' Is! M O CtjSild Mmis!
6] MOy ' ¥ kO " dasjtelj2f € tstedh

] syoOkC o

email ="yulia.tokan.11@gmail.coth
password=gqwel2345
name=johny"

surname=test'

[U' Cko Odzq
©jLEd OIs

1 swo O yYjtocosdesets MY tse * M j dadaw

tdLkzdz O|uj Mis f tctE2tfg daffd&sC dzd o dWw e dzj dats
f 5o ' H B dajkaadzer
v OB dZ2Pwswj fipsrrectUserLogih
1 € OL dad € 1 dz0y J dzdzv
Jidm Isjmis|l jtejo' W' Is! mw d&O (e Silsdz mMmlis!

6] MOy ' * kO " dasjtel j2i € tsted i

] syoOkkC o

email ="yulia.tokan.11@knu.ua
password=gqwel2345
name=johny"

surname=test'

[y Ckzo Odzqd
tjLEd kOls

l jtoj 0 eesaa@l cfssste’ deC bk § ° Mdzv kM

tjLEzd 5OIs

vjMmls §cEPEEEERBS daj od% e dzj dzfs
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wyegvstuvsAwe sftrRevUL]I OY D

"Smart CourceH sff sdzOG O oS EZOHOYOB SO Eydwda dzj ¢h
ftesyjm ftcd HIMIsOdzy"' 2 des Bz @ dsy O dedz'dzC Yo O C 8 ¥izv y ) Ofds

 siskf Hts ¢ctddzso dats’ Mtste” dz¢  ° £ eofm' " ¢ttt
"Pomodord d3tsy dz@ f jtej2Isd dzO Mmistste’ dzSkz L WkdSy wdid po
Hdzw JWjiClsdods hts' ttsBtslsd dzOH L O9 H Gndgdz" dfds H dw @ sts
odf OHSC oz Mistste’ da€ 2 L "\eWSH 'Hj HB d’Sotnéir@fsnfeipditiop P d dz0
dlsste’" dz2¢ d G jdzj ek ls! Mw odfOHSCBots htsB LisBdlsd to'

e

tq’fr]lzdztSQ 6. | Bdtsdk®d mMistste’ 2¢O MO2Ikz

z2tsB BOLd HtsMiskzf W E&S st tzddzi dissistc’ Bdzes ko " 21Isd
hy dgj BO OCOkdzls O, Ists L Otcj ' Mistc B I ‘M’ f EHIs™ dgpO9 o pAG
fslste" Bdz HOdg . [ dzv dedrmr fteOys® fjtcjo" GO L dzOy c
BO2Isj] dO ko OL "'dfMm!h sd3teyOzdg ' fds'tcdz’o®ds ¢ sted Miskzeo Oy " ,
knu.ua.
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Register

e

Name
Surname
Emall

Password

Register

tdmMeiles N stedzO0 t6j " MisteOyY"

i I

MName

i
surname
NILNCY

Email

namalcakatya@gmail.com

Password
THY

[ Register
{ et kO ©j' MistOy' ' L daj Cotej Clsded dsq

CShts od o) BO'lj OCCOkdds, bkt fsfsts oo jH' I
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Login

i L}

Email
namakaclenka22@knu.ua

Password

| Login |
{ MYzt BOH b fALs § 8Os  dz' dzgd dsd L dz@yj dadz” o
CShs HOdE CttejSlsde, Its od lOfdv' sy dO Mme
My dMss o0OhdR MiwOs, w¢' (bt Bdts Ltessdlsd.
SmartCourse Join the course  Creste course  About  Main
Hi, Olenka, welcome back!
o

[ MBS dss Zz0 Misste’ d€ 0 Csedilsks OYO

CcShs Asydly §jtej cdzv dzizls d "MyQotsses. ¢ TtEMds, olgfts odr@ldsd]
w e tsdikz ! Cktefn® , OBt ftsMmlsts =~ tsyd Is|Credtdsamusselzr Isd Mo
ojJterndz sz f t

Ootsdkz Cbkk'. I1sls'd od §sBOYdls] §sd

SmantCourse

Create your best course!

t dmMzmdsste’ dz2¢ © Mmilse tstej dzdzy S kteMmiz

1 Ols d if@durselisrady!"* o Oh CEktcfl ctslstsoad?) BBEB 6 Bdzso dz
sO¢ (10 Mbte' dgy' BEZHEIS! oM HofMmisd, weddd od L
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SmartCourse

Create post

{ MRS dse 20 Mistste’ d2S O Sktwhk HdAdv o ydl

2558 Mbotstdlsd dsed?2 f§shls, §tcshl o), H i d Cotd 't
HECkdsj dzls, wGChts yj ¢ sKADDRPESE ' ' of wds 'Odsls tz@ROM® i dg'ddtsls L
s dg 2 Mmisst' dy' Skl HdY 90 ' o0hdn kydz o

BuiSpana dain | Dain me swipano
BnSpaty paln DCaidn me pSpans

BuSpan aiin  Badin me swbpanc

{ MkzBEdse stej dzdz? § 5flsO

CShts LODBYjls) odHOd]Id "DEEEFCOURSE. § tesfilsts dzOls g

2t5BOlBd |y dde ' Mls! Ekydw &3 f ted "QQARYK WNOABATION", H § 21
Mot ¥2s] LGjdzjtetso Odzj 4 tsijgdzOdgdg O dgOH' h dz' Is!
fed’ H&OdMY HE Skihk.

TEST

Create post

tdmMeMmldsste’ dz2C O L L Oftetsh jdzdgw d3 His Clkts
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" Wwa&zdfp ¢ tsid dzO dzdaw

c¢hs od kEujd bOMEBSUEB] MG
7 Mtk dy' kO sfmlsOs

dzO Is d frjbzEh oursedz®@ Mo s’ 2 ¢ dztso dz'

SrmartCours e

Join the course

{ dmMzBEdsste’ dZ¢ O ftod' HdOddY Hts Ckthb

Join the course
SOSEESAECINEAITEHEOB4ERA150T4E0]

{dMBEdsct SO0 ftd' HdOdd' Hs Skt

1" fdzvy y! sets o d L@ rCids jC O zije s Mmlsdggsy jIsj  f
oydlsj dzv. v OSC By 'TASESIsdfideleg & dzv dgPIlsd o fMm" L Oo H Odgdzv
wWChts otsdets Gtslstsoa j, Ists L OoaOdzlsOydilsd L tetss dzj dzj )

TEST

t Mzl S dzseo dz0 Misste’ dz2¢ © S ktemMiz HdzY EZyd
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cShs oad oydlsy d@aHGsdadzMnbogtﬂsxtGdesdmwlﬁ]@zlzﬁ)]lSq’Btda@Bq
dsolz. cSChs foltc' Bdegs WO2dzd, bt ' dBsydzde ' Mmlss -
LOOOdzlsOY dIsd. vOCtsy * dBsydzde Mlsy ftsmMisOoadilsd HJH

Create task

Fiile inpud
Bulpara sain | hain s audoa
Bubpari daain | hain s audoa
BT AN | T s B

Create task

File input
Bullparu hafin | Sadn e nebpano
Bafiparu chain 1
Butiparu dain

ADD TASK

0472172021 8231 PM

t  MzmBmdso Stoj dzdz? L Oo H O dzdz?

1" fmdzw Mo tstej dedz?y o qHOOE O GleidlztL OFsh Qdedey tls©O o dH
fJtcjcdzv dzlz Isidf teots' frHstfists odzRESEH AINGESS -
1 BSCE BEBydw yd odedzwHOIdd IsOC:
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TEST

042172021 B:31 PM

tdmMzBg S dse dzZ0 Mistste’ dZ2¢ O L L Oo HOdzdzw d3d  H O
z28B LHOISd L O9 H Odzdz" "PASS TS BASS w daDds i i 'ddiz Is i dzfn)
fsd" O LOoOdsOyls]

dzJ
oM’ w02 dzd . vOCtsy od B4l
[ By ddets oaydlsj dzz. 9 0Od3 9"  Hf B9 ' Mmis+ )

TEST
Test
[SE)
Create task
Fll input
Befpare dade i e s

Btpare g | daan e gt

Belicanin amdnn | £udn i el

el gunhn | Sumin v

Comments

Leanve & comement
Maspage

Ties Max

{ {ME2BSH OYO L Op H O dzdz”
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stsdzd L Qo HOdzdzY L HOdzts, KHEstimat, o ydjls jdityy dalz HEj 2 HC jdzOt
Eydzw tsy' e tigscects btz Sk, A] HSfSBOCO' bkddS dzlzls
O k Eydw Mmlsts’ Is! 20) uvOCtsy HE)yd Sttdmded?2 Od
{Meedzdeats yj SCtedmdets fted LHOY SBHIEZ)

Test

Max
Test
E/
pro

8.0

Check to antyplagiat
File input

BabpaTa GadA  Cads e belpiees

Test

IO

Check to antyplagiat
File input

Bunfipona alks | Sais e sulipas

t M2y dz$ © L O9 H O dadz®

z tsB fiJtejeodzvdzzlsd MY 'dants€ zefiplk -~ § tzlyt®© Melzgese dzO Is d M
participants.
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Course participants

e Formasm Emadl

t dmz2my dMsC EyOmdzd ¢ " o

o1 vRIJOL wou1 ¢ wRuU[S O

1 BtedzgOdz' L Oy* v "1 O tsOdaiiZv L Odps 8 ZOdz' L Oy " f sdzv ¢
tesctcORdesets CtsHiz o HJjWwWCd2 kdz o j toip dz’ WdEdR?2 frdstOydeiaC
sfidz’ Hy o Olsd fMlsOdzH Otelsdzd &3 W HS tso d BB B IstsH O .
zO0c ' Olkz odCstcdMmisOdedzy  sH ' B dzd"E (' dzQ fosffV dz@ HO, Is
ong), It Bkzdazs B Ltekzydts ftejHMsSOsadwIsd y° ¢ dz¢ yts
f ssB sd3. rdzv y! sets ot Bdes s jtejHde B8 o9dCs
dze yso ' Mzsoa © 2 odL d2Oydisd "~ PpdlfL Oy §L5% df sz y

rdzv ftsyOlsCk dzjtsBr Hdzs odL dzZOydilsd eofmp" GCdz¥ ytso'
Yy' ts@éts adQB@OBq LOR dzz 9 SCBH' yYgP2RHEOd dH GO &S HE ¢
L Od 2O e M Cdzg ysodnm MmMdz' © dzO Mmd d3o tsdzd .

¢mcsmqb@ @B&@@& LOyY" fsoddzgjdz BEzIsd fMmls® 2¢dc
y' 2. vtsislz  dzj 5B R Hdz Ctsy dz' 2 L d3' dzdz' 2 dzOH ¢
sdW¥ ' COltsted BEZHLEIS! to' L dzd d3d HQRZW O IS y diasy dzQ o |
Is
c
c

I

¢

dz

dzh dIsd hPdzwratsds fjtej M d w®©WHGC" " 9, O wght

dzZsdW ' COlststc yj dz0eatf O LO8jHJ HB LB" dz M jd

"hjdes oadStsdzzo Olsd Ists Yy's L3 deddd§f 5O WE

Gdzs® OBt kdfk mJLthbob wed2 e jttkO Wik

L toj Odz' L Oy’ Bkzdzs Mise stej datsf tizrdz' e dpderdn Odigts alzd B O W

sz LBjte' O Is! Mw of' totsLH' d dzdSd O € dz¢ ytso
z

- o
Fr QoOIQIN
I

N =

wL oM SE o dshisjtefig{SdfILd dzts 62O M Is Iz §f dz'’ CtetsC d O dzG ts

tcORRdese s C BHE:
LYydisOlsd WO0O2d
9dHOdzdIsd L
LdzO2Isd Is

L

CteORBOISdE 58 dBsea d) ;
Cdzd dzlsOte’ SO dzj 1 tetsG tcOd3dh
sd ofm' Cdz¢ ytsso' MmMzso © dzO
Is Eaﬁ?q@ﬂ]dztﬂ)tsdonl@fsQMq’fndzlsats@lz
tejhlskz o(d dzdr Mmdz o, w¢C' dgj Cdzt yts:
2 L dzOrtsHdIss Mmw Ldz 90 yYyd MftcOGoa® o ' H yY! cets MmMdz
JIstsH ftshikCEz RZOP Ok BETE?2 cfifi C@O|JdAf2HEY" HEBeHBSE S
“dzr b teWHGC' 9, Crilsted 2 BO° zO2B' &z hk HBoy(
f" HtoWHSC S, chslzOL o @' Is! MW twwHESE w*, Hdzw wWEBEts o

¢

© L O
dz02 Isd O LO
¢ d
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https://ru.hexlet.io/blog/posts/sovershennyy-kod-normalizatsiya-dannyh
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Longest_common_substring_problem

{lwl[lw i, si = 1, én})iicefgPp®Yy' sjw Hss GWHSC pww'
L dzOR tsH Y j degdzg? dzO2HBoh sets M ' dz dgssBSYd ) f@ROHIYOJH o |
o' HYf S ' H dzts, dzj 5B n " HMzistc & LOK Stowzd Is ( middO)Istcf yy n$ 1) ,

f 4 Bdets Odzd tste[dils B2 3 )

Aoj = Aw = 0, j=0..n, i =0..m,
Ay =0, sili] = sz2[j], i =0, Jj=0,
Ay = A — 15 -1, sili]l = sz[j1, i -0, i = 0.

t I Mz2BHIze stedlsds HdzW L Ofjiso dzgj dzdgv KBOItedy"

1 028" dz M jwoydiiokts dA]® WwWeodzw ' MmtsBts®¥ Htsoy ddzz dzO2 H
4Oz ' HicWHBSC L dzOR tsH dIs! Mu-An+Q | dg@ifi] s[dsfedsds A tc O o d dzts
t ol @ Pl odL dZOYyO' Is! Mw o " Hdzsh j dede 5 BSiIsted B3O d
Hsoydded tWHGCO, wCd2 HERAAEZ HYEZ' @B d2O § dzOcG ' Ols( ted"

|[LCS (51, 52)|
|s1]

{ MM SA StedBzd&zO Hdv to' odv f ZOG' Oblkz o |BjIStSH'

r(sy,s2) =1—

by St Odcstdldz tdhl @ddsmdasp daf ¢ szj H4
(hts dg 9 jcdz‘ Is! W MOty ddzV &5 SSHE fosd
SsHOddB E CtH daj f slste’ Bded 3 Mmd d3e s5dzO di3d .

fsolsstcy o0 Olsd ] s EWHASH dfj fdf s 2dE=cs L | SHida
Cd daj LOd&dhdls! MW ddhj Bdc' @Ok &0 yOofls:
h dodeEcds od, Is &5 [17]d Bddsmdls d3, oL sy fddR H d
dz' € Ols ‘Has Clizjofjfiglldsl . 2z 1eOjinE B H dzv o d W o dzj dzdzv ff dzC
Mu' djd L kjChbk ' Hyshde wsodshls' md e

el v R T
5 &0 -0

GQ—-O>5_

!QN'UT I T EW

m.@,wwct.n @ &

IWN-I -Q—

&t BOd L Oy W lsJer]lsIz
tesLBdlslsw IsjCMlsk dzO " d dzc

ts BAdEZVZzotigOM j dz2' tlsted d30dzd = h d dze dz' o ;
odfOHCts9 O oadB '  t6C O fjodets’ €' dz Csfls’® L dzOyYJ
ftstc’ o dgW dzgdz? Blstcd 30dzd = odB " totsC .

9 jdz § dzOG' Olskz L dzOrtsHdIs! MWw25 OH § s&MBE s ds
Odzd-i=dz@ Yy der hddecdz' ®© W HCO.

|S(s)NS(s2)]

|S(s)US(s2)]

t @B ' ojdd § &Oc' Ok Hdv &jlssHk hd

dzd ;

N N N N N DS‘ I q_.‘

7]
™

r(s1, 52) =

VU OdzetstedIs d3 fted2h dzsfyw  ftgcd djls d oHJJfCOHR Lo Lod]'B
tc' hjdes dgj tsBdteOld, htsB LsBdlsd tjLEZd IsOls od
‘ qrn

3]
) HBBET, NGEhkzdkz 'BdEOE HiR@®e CAYHW Bz dzs L d'

110,
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https://nlp.stanford.edu/IR-book/html/htmledition/near-duplicates-and-shingling-1.html

_ |S(Si)r\5(52)|
r(si, s2) = TsGol

t dmMz2BsC) 59 O W BtedidzdzO t' 9 dzv  d&zOG " Olskz.

Aj HBLoatdY' y' d® 9 0ld Bttdc' dzOdz dz' fils! tsB 5lsd
dSstedmlsOdzs L O Shdesokz , MHE' & ¢d ' S sdzd MiskzHj
SH Btede' dzOdz! dets’ fJtescetOdRdd, O dzdhj yYyomilsddzz.

M  dz2 ¢€d tSBdHO O WdBIilHI o jttlsOs Is! Aty wed2
sBteOIsd o3 dz' dzOdz dzk WSy dqdzz MY ' dzt desets " HEGWHC O
tW"HCO O L i t hddzedz' 9o GH Hygds stigkls O dedisvdglz’ Holf dete
f"H" BtcOIsd MbtezClskztck CSBHEZ, WwWCO B od¢ #ftsthff)lBtEE]E O
Bse On . 102B' dh tsydodHdtss MstekzClsktetss MisOo yd
yqd<edazz mM¢ dzoHO! 16 MmMddosdz' p. i1 G XK, dzOH + +)f o j & J
f(nn=n;n<n;n++).

)
¢

Jt1orwyoAwe tJ1JuvrR sLf oL TR

[ dzv stecOdz' L Oy~ Ctsdi3OdzH dets’ totsB sis-dyj B Hyfts stv & € @d
CO HBYfBOEO' CtdBOdHOB ojMmisd MY " dz' dez tesBtsisiz.
sdi3OdzH B dagtSL tots HSHOISC " 9, Odzj fteddzydfd IsO Htsfe ' H
5 CsdiOdH dats’ - Qetsmts sEtsBlzH ] BSHAEO L feduydd lsOS
Yyomded¢d SCd3OdzHd Scrum ftesotsHWIS! LBtsted, o d¢t
tod 2 B3O8 s Mda®dzd)g B jtetsdz' , N sB tStcdOdz' L zo Olsd tetsB sist
CazOHOZzOMW L f dzOdzlzo Odzdz? M ted dzls O, LBt 8 § SAdO

sfftodugl WOCIduded?2 fHtesd ¢ yomkz, fHteslwetsd we
dzZOH o dtc' M j dedzW @3 ' L Ddets’' z OO HLEY zO dzts 9 Odzg@ dzg®@ 7y j 2
stedo Odz' Mls! Mfteddzls' © L O2BOEZO o' H BHAdSEES HB HOT

CskOdzHd MlsOoddzdMy StdStjlsd LOHOY' , odt' hj dadgw
ScrumdzOtc @Y H HEzY ] Gy j LM BteOdedzy, wWECj HddvW L tol
sHddz ' 2 ¥j Yo ' o GHEskE ' bksdkz 3 & fy'

y'o.
noddzdds, SH&EOC yj d&dhj ©jCBdjeHOY V. U &Oh sdEk
34 ttOLd d&O IsdyHJHged dzH 2y Ofgled &, C O E B o Chktef
" dzay ® ' Haddzwefqw o' H &jilkd. 1 ' H Yyofm ydrms LEMmlste' y

LictsBdz des L BIdgzdzts’™ L EMmlste’ vy, hts o' dz2 § dzOdzz’® L t
dzt sets wWC' ! ChEpsEdydafscss GBIy dY ftoseo sHdZzOMw dzO
o dC sdzOdzdzy My teddels©, w¢' ftosBdzi 3 odded ¢ Odzd = N ts

tdbstesmMtf j CSIsdo O ftesosHdls! Mv, hsB CEBOBBHO L OW'
Mftcd ezl S sz yad@izd ¢~ 99 L O Bseo ' HdesMd dz, * defMmistclz dzj dzls *
-mMseatstedIlsd EZdsse d, htsB CBOdZHO BsecdzO ftodH' dzdlsd
fsdz fhdilsd o dOMszfdd? ©WOL, * dd LOYyds dz¢ 8 OdzOMmw

1" H yofy tocestsldysedz@as HEY ZhdgCdis IsOC " f sdzd

-CBBOBBHO o' HEGOLE ftod?2 dgv dzOMmw LO twtsLtesBC Iz,
BsH jdzt § Otz sh s ftcdL o j dzs H s ki tsists @ds "dz] fddde’ dzdes Bifistists
L tej Odz" L Oy"' * &
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“dzj fEOodd des MYSkdkzd 5o 0kO LOHOYO HEY ¥ std
f&dsiBd BsSHdW' COYy' ' celtsoatsets CtsHEz ° L Olwedlkzdzs vy

-dzj ftoOoffastcdB AP BOL O HOddR, hts ftcdL o jdzs HTS
ftetslzCls

109 HWwWCd BIISBHdY' scrum, k" fdi3ddzid Blkzdzs od
o dzOMlsizy dzd n At eR{delsPInd C O L dzOydzes f sdzj 6 h d ZO totsB 5k
Hiso jtifdstefz¢ B ' dzOdzt dzz MIsOH " ¥ |

z2ts L LOf &zOdzso Odetsets dzj BLRzdzs toj Odz' L ts9 Odzts:

-mMjtejHtsadhj Hdv totLtetsBSd dZOBBttOltoddn ttsB ' IS

-f " HIso jtoHy jdedzaw fhIsd "' H yom tj' MiseOy"

-off toso OH Y Jddzdg? HSE QOdy tej * MisteOyY "

-LO9 Odgls O j dzgdz? C OtelsddesC Hts MIlsOIls® L 9" €' fjH'

1 OHOY' dai Bbkdzd odCtdzOdz , ydtdiL Isj, ht otd
FoOed ftedH' ' dzvw dzsw dzO tshdeso dzed?2 WEkdeC y' sdzOdz, * L
Eikzdzj dz BhBH $sH®EsCJ.

tdLrkzdz sOIsd kfM' " LEkMmte' Yyj?2 Bkt LOfdMOdts HTMB

IRy [ 1 sR

[ dzj C stetsdedzj dzOo0 WYWAQGFRY ,dzO0 O'dz' detf P ! l]'tc; Y4 M, Cte' d
sBtso' WLCtsoats 9 dzt yoO' stcOdz L Oy 2ded?2 € sdi3iftfdzj dzls.
Coydesdigz MlskHj dzlstso f 4 temsdOdz dz By dzd o sMls H
BOIsj 6" Odzz, O d3j dzj H Y J toisolaj 5 BAZO sHD dz! ' daislipldste [fdig =lalsjdm kzH
dz0o yOdz' dzdn fosetcOd3, Sodestetsdzs ' 7 ftesatSHY j dzdzv ,
dzOo yGsdpdg'Qdz' L Oy ' CBkd SOy 2 & 3 MlskzHj dZlsO®kd

dlskH j dzls wlsted dg3iz° BBy dzd o sMls HsMiskf &2 HB dzOo y
ksyS s HdY HEMsOoCd of' SEts dzOo YyOd descts € tsdzlsj o
sfdztso fsf jtcjHdy SetOd ,  BEsEdhOHE OdiEmisresH OlsC ¢
HSf SRS s mq;q'owimqn f shddzode .

dbHAB dz2' MisteOIlsd o dz' Wikd y' ' tsn st dzs 8 Is HyC' dzr €
MskH j dzs OB o C dzt yoO' 9 MiBj LOOHOddd tj MistcOY'

‘ Hts Ekys tHalsdze, s Sidwd@ldg L Oy 8¢ fdzzr Oy ' © o ctekzfd Hd
MG &zOH Odzdz L o Isdetsfmils’ , EftcOQo dz' dzdz" OkzH dIststeded &3
LO " dalsjcteOyY"' & HBHOISQBad: d dzj d3J dzls* 9 dzOo yOdz! dzts @
tetsB tsisd, Us@fpsefd MY dz des’ tesBwslsd, f sddzOdsdzy dzO 1

t ddzsS LMS §86Sd hj HsMsObd 5 WO d dstso Odzd 2
ftotslsy o' dz hedHEt tLodo O Is: Mmw; mMdMmisj &3 yY' tsEts
tetsL G dz¥ H O s fw pBdgj" HideGs fif IsdeY ¢ Qi by, IszZtc© H dzv e

gl Re[s JIRs[tRBeUGTRM (1]

1. Google Classroonf [ dzj € Is tc ts dzdzdf 2021t jt fij ziteffie] .H sMiskzf &2 HB
https://classroom.google.com/

2. Moodle [ [ dzj CIstetsdzded 2 2017, T bt tgfiy]d.d3 HeMmiskl & H S te
https://moodle.org/

3. ILIAS[ [ dzj € Is to ts dzdidf 2j > tef jof teshils i § tattpsi/evisipdde/te f Lz :
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https://classroom.google.com/
https://moodle.org/?lang=ru
https://www.ilias.de/

4, Unicraft [ dzj Sltetsdadzd 2 7 toj ¥WRftcmsmiszy Lz H S tcj f
https://www.unicraft.org/

5. Schoology [ [ dzj CSIstetsdzded 27 tejiidfickds ] H sMiskzy Lz H s fc
https://www.schoology.com/

6. Java [ [ dzj € sicisjdadzfd® Hety fifidz tetffridtpsH/swwigay dipnté oy k2 :

7. Apache Mav en [ [ dzd Sistepgededz? HEBMEREGER] HES tc
https://maven.apache.org

8. Apache [ [ dzd € Istctsdidzdi2d X e MizHeEMIs 24 &2 H S tc
https://httpd.apache.org/

9. Spring Framewor k [ (iddgi § BB dzdadf=2i Is B Iz taifily  te
https://spring.io/projectspsing-framework

10. Spring [ dzj S Isithtg dpdedfi2 H tisjinfis bzt fijtpsi/tspririgl jofn &z to fi Iz :

11. J MX API [ [ dzd € Is te tsidzdpdi?y d ds J HAsdiid 2 § &2 H S fc
https://docs.oracle.com/javase/7/docs/technotes/quides/imx/index.html

12. Trell o [ dj €Ki osedkd? HBHiEE E Est/loedn & ok

13. Daf ny [ [ dzj € Istetstlzdad 23 d dg jishipiftEAfy ] H ts tcj Mzt
https://rise4fun.com/Dafny

14. utso jteh j dadz 2 CBH: destc 3O dzd L Oydw T 0 Q cedzdzn [t
HsMiskzi & H thitpss/jrukxdeidiiog/posts/soversheripd-normalizatsiyadannyh

15. Lexical anal ysi s [T tzi § & s dedis(iPls 2 §© [ iy zHodn ]t
https://en.wikipedia.org/wiki/Lexical_analysis

16. Longest common substring igrjolflde m tshsdzj &Is
tc j M kz dtfpl?/en.wikipedia.org/wiki/Longest_common_substring_problem

17. wshingling [ [ dzj € Isitc g dpdgcff2d3 e jishifdstdA ] &z H tc
https://nlp.stanford.edu/HRook/html/htmledition/neaduplicatesand-shingling1.html

88


https://www.unicraft.org/
https://www.schoology.com/
https://www.java.com/
https://maven.apache.org/
https://httpd.apache.org/
https://spring.io/projects/spring-framework
https://spring.io/
https://docs.oracle.com/javase/7/docs/technotes/guides/jmx/index.html
https://trello.com/
https://rise4fun.com/Dafny
https://ru.hexlet.io/blog/posts/sovershennyy-kod-normalizatsiya-dannyh
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Longest_common_substring_problem
https://en.wikipedia.org/wiki/Longest_common_substring_problem
https://nlp.stanford.edu/IR-book/html/htmledition/near-duplicates-and-shingling-1.html
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method BFS(G : Graph, s : int) returns (d : array<int>)
requires 0 <= s < |G.adjList|
requires forall u :: 0 <= u < |G.adjList| ==>
forall v: 0 <= v <|G.adjList[u]] ==> 0 <= G.ad|List[u][v] < |G.ad|List|
requires forall u :: 0 <= u < |G.adjList| ==>
forall v,w :: 0 <= v <w < |G.adjList[u]| ==> G.ad|List[u][v] != G.adjList[u][w]
{ vari:=0;
varj :=0;
var u :int;
var Q : sedpt>;
var iterations := G.adjList[0];
var n :=|G.adjList|;
var color : array<bool>;
color := new bool[n];
d = new int [n];
i :=0; while (i<n)
{
color[i] := true;
d[i] :=1;
i=i+1;
}Q=[s];
while (Q '=1])
decrease$ruelndices(color), |Q|
invariant forall x | x in Q :: 0 <= x < |G.adjList| // invariant (1)
{

ghost var top_of _loop_indices := Truelndices(color);
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ghost var top_of loop_Q := Q;
/Il u <Dequeue(Q)
u:=Q[0]; Q := Q[1.;
assert u in top_of loop_Q); // trigger invariant (1) for u
/I help Dafny see that dequeueing is ok
assert forall x | x in Q :: x in top_of_loop_Q;
/Il foreach v in adjList[u]
I := 0; while i < |G.adjList[u]|
invariant forall x in Q :: 0 <= x < |G.adjList| // invariant (2)
invariant // invariant (3)
|| Truelndices(color) < top_of_loop_indices
|| (Truelndices(color) == top_of loop_indices && |Q| < |top_of loop_Q])
{
var v := G.adjLidt]u]
if (color[v])

/l help Dafny see that v was newly colored false
assert v in Truelndices(color);

color[v] := false;

dlv] :=d[u]+1;

;? =Q + [V];

=i+ 11
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Leonardo

i/ ”

Method
Heat 1/2 cup of the broth in a pot until simmering, add saffron and set aside for 10 minutes.

Heat oil in a (14- to 16-inch) paella pan or a large, deep skillet over medium-high heat. Add chicken, shrimp and chorizo, and cook, stirring occasionally until lightly browned, 6 to 8 minutes.
Transfer shrimp to a large plate and set aside, leaving chicken and chorizo in the pan. Add pimentén, bay leaves, garlic, tomatoes, onion, salt and pepper, and cook, stirring often until
thickened and fragrant, about 10 minutes. Add saffron broth and remaining 4 1/2 cups chicken broth; bring to a boil

Add rice and stir very gently to distribute. Top with artichokes and peppers, and cook without stirring, until most of the liquid is absorbed, 15 to 18 minutes. Reduce heat to medium-low, add
reserved shrimp and mussels, tucking them down into the rice, and cook again without stirring, until mussels have opened and rice is just tender, 5 to 7 minutes more. (Discard any mussels
that don't open.)

Set aside off of the heat to let rest for 10 minutes, and then serve.

Donatello

t dfMz&sCulstte’ dZC O clzy d

114



{ JipES. uwltte' SO L' MdmMSsd L Oo H O

l1ted &OldmS Odzdz 20 S dzgsf Sk fMlsotstej dzdzg® L Oo H Ods
(tedm. 120), HJ o©¢0LEZ I MW dOLO O fdMm L OsHOdY Is

t dMzdsC 10. wilstt' O Mmlsotstej ddz? L O F

10 ttdf 11.v¢C wajelmpipses dflsd?2 yoOls kyomdsd s O dad

115



