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Annotatsioon

Selles t60s autor kirjeldab mobiilrakenduse registreerimisprotsessi automaattestide
arendus. Selleks ta kirjeldab probleemi mida see t66 lahendab, manuaalselt testib
registreerimisprotsessi mobiilrakendustes ja koostab dokumentatsiooni, Kkirjeldab
automaattestimiseks ehitatud projekti, kirjeldab kasutatavaid tehnoloogiad ja t66riistad

ning vordleb testid erinevates keskkondades.

Loputdd on kirjutatud eesti keeles ning sisaldab teksti 32 lehekiiljel, 7 peatiikki, 17

joonist, O tabelit.



Abstract

Automated Testing of the Account Registration Process and Comparative

Analysis of Environments

In this thesis author describes the development of automatic tests for the mobile
application registration process. For this purpose he describes the problem that this thesis
solves, manually tests the registration process in mobile applications and creates
documentation, describes the project built for automatic testing, describes the

technologies and tools used, and compares tests in different environments.

The thesis is in Estonian and contains 32 pages of text, 7 chapters, 17 figures, O tables.
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1 Sissejuhatus

Antud t60s autor kdsitleb automaattestimisega seotud teemat, nimelt mobiilrakenduses
registreerimisprotsessi automaattestimine. T66 eesmérgiks on luua uued automaattestid
mobiilrakenduse jaoks ja analiiiitiliselt vorrelda automaattestid erinevates keskkondades.
See on oluline, sest organisatsioonile IBKR (Interactive Brokers) on vaja vahendeid
kvaliteedi kontrollimiseks, arenduse tdiustamiseks ja tarkvara joudluse moodtmiseks
nende mobiilrakenduse registreerimisprotsessis. To6ds hinnatakse olemasolevaid
veebirakenduse testi, manuaalselt testitakse mobiilrakenduste registreerimisprotsesse,
koostatakse uute teste dokumentatsiooni ning arendatakse uued automaattestid.
Léhtetingimused koosnevad IBKR organisatsiooni poliitikast: Dokumentatsioon peab
olema kirjeldatud organisatsiooni Wiki’s, inglise keeles; Koodi versioonihalduseks on
vaja kasutada serverit, kus progress on ndhtav koigile tiimi litkmetele; Koodi kirjutatakse

iihes keskkonnas ja kasutatakse samu tooriistu.



2 Probleemi piistitus

Viirtpaberitega kauplemiseks arendatud IBKR mobiilrakenduses on konto
registreerimise protsess, mis vajab vahendeid kvaliteedi kontrollimiseks, arenduse
tdiustamiseks ja tarkvara joudluse modtmiseks. Meil on vaja aru saada, milles keskkonnas
on funktsionaalsus efektiivsem/t60kindlam ja miks. Kas ,,mahajddnud‘ keskkonnas on

voimalik puudused korvaldada.

T66s luuakse automaatse protsessi kirjeldus, mis sisaldab vordlevat analiiiisi. Kasutatakse

kvalitatiivset metoodikat, kus uurimisstrateegiana kasutatakse juhtumiuuringut.



3 Rakendused ja manuaalne testimine

T66 praktiline osa seisnes peamiselt selles, et autor pidi manuaalselt iile vaatama konto
registreerimise protsessi erinevates IBKR mobiilrakendustes, koostades samal ajal

dokumentatsiooni tulevaste registreerimisprotsessi automaattestide jaoks

Algselt vaadeldakse registreerimisprotsessi neljal platvormidel, milledel on iiks
kasutajate andmebaas:

e Client Portal (veebirakendus)

e IBKR Mobile (mobiilrakendus)
e Global Trader (mobiilrakendus)
e IMPACT (mobiilrakendus)

Kuna vajalikud testid on Kliendiportaali jaoks juba kirjutatud ja kaua aega hooldatud, on
sellel analiititiline vddrtus. Kliendiportaali vajab autor teiste (mobiil) platvormide

funktsionaalsuse vordlemiseks ja ka mobiiltestide dokumentatsiooni loomiseks.

3.1 Kliendiportaal

Kliendiportaali kasutatakse kdige sagedamini kontode registreerimiseks, kuna see asub
teises keskkonnas ning sellel on registreerimis protsessi jaoks mugavam ja sellel on
taiustatud kasutajaliides. Samuti on Kliendiportaalis kdigi riikide ja igat tiilipi kontode
jaoks téielikult tdiustatud funktsionaalsus, mis voimaldab autoril vordlusalusena tugineda
sellele rakendusele. Jarelikult on kdigi suuremate riikide ja kontotiilipide jaoks juba
olemas projekt, mis testib Kliendiportaalis registreerimisprotsessi. Selle projekti jaoks

kasutatakse Selenium.
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InteractiveBrokers & engiish =

Open an Account Create a Username and
It's easy. Here's how to get started: Password
Email Address
1 Create a username and password
2 Confirm your email address
Username
3 Complete the application
IDWVIDUALS T8 Password

For each account holder, you will need:

@ st
Confinm Passwond
Country
Estonia
Do you want to continue a previously started
application? Click Here > Marketing Preferences @
Are you an IBKR Client looking to open an Do you want to be contacted by Ineractive Brokers about featires
additional account? Click Here » products and offers?

Croate Account

Joonis 1. Registreerimise alguse aken Klientportaalis.

3.1.1 Selenium

Selenium — on tooriist brauseri automaatseks haldamiseks. Kdige sagedamini kasutatakse
seleeni veebirakenduste testimise automatiseerimiseks. Seleniumi abil on vdimalik
automatiseerida koik brauseri kaudu tehtavad toimingud. Selenium véimaldab kirjutada
skripte peaaegu igas programmeerimiskeeles. See on paljude avatud ldhtekoodiga ja
patenteeritud automatiseerimise tooriistade pdShikomponent. Selenium voimaldab
brauserit kaugjuhtida, tdnu millele on vdimalik luua hajutatud stende, mis koosnevad
paljudest erinevate operatsioonisiisteemide ja brauseritega masinatest ning isegi kdivitada

brausereid pilvedes. [10]

3.2 IBKR Mobile rakendus

IBKR Mobile positsioneerib end kliendi taskus olevate vdimsate tdiustatud

kauplemistddriistadega rakendusena, kus klient saab jdlgida turutegevust ning kaubelda
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aktsiate, optsioonide, futuuride, valuutade, volakirjade ja reaalajas noteeringute,
graafikute jaturuskannerite abil. IBKR Mobile pakub sama turu liigutavat teavet kui meie

organisatsiooni voimas lauaarvuti TWS kauplemisplatvorm. [ 1]

Selle rakenduse registreerimisprotsessei ole aga ainulaadne. Selle rakenduse avamisel
avaneb kidsuga “Registreeru” sama veebiserveri veebivaade, mis Kliendiportaalis
registreerimisel. Kogu registreerimisprotsess IBKR Mobile'is on identne
Kliendiportaalis registreerimisprotsessiga. Seetottu ei paku see rakendus praegu huvi

registreerimisprotsessi testide automatiseerimise jaoks.

e
IBKR 9 e and Password
Create a username and
password Email Address
Confirm your email address ReqUire:
Complete the application
Username
Do you want to continue a Required
previously started Password
application? Click Here >
Required
Are you an IBKR Client
@ Show
looking to open an Confirm Password
additional account? Click
Here >
Country
Estonia v
Create a Username
and Password
LMol aoting

Joonis 2. Registreerimise alguse aken IBKR Mobile rakenduses.

3.3 IMPACT rakendus

IMPACT on rakendus, kus klient saab investeerida oma vaartustesse. IMPACT abil on
lihtne leida ja investeerida ettevottestesse, mis jagavad kliendi véartusi, aidates kliendi
portfelli paremini vastavusse viia sellise maailmaga, mida ta soovib luua. Klient saab

tuvastada tema jaoks olulised véértused, nagu rassiline vordsus ja puhas oOhk.
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Dashboard’i abil saab klient tagada, et tema praegused ja tulevased investeeringud

peegeldavad tema véértusi. [2]

Selle rakendusega pole ka koik nii lihtne, et pidada seda registreerimisprotsessi
testimiseks eraldi objektiks. Probleem on selles, et rakendustel IMPACT ja Global Trader
on peaaegu tdpselt sama registreerimisprotsess. Erinevused seisnevad graafilistes

kasutajaliidestes, niiteks varvides ja ikoonides.

IBKR B @

@ Show
S i g n U p Confirm Password
Create a username and password
Already have an Interactive Brokers Country
Account? Login Here
Estonia v
Email Address .
Marketing
Required
Preferences e
Username Do you want to be contacted by Interactive
Brokers about features, products and
Required offers?
Password L e
Required
@ Show
Confirm Password Get Started

Joonis 3. Registreerimise alguse aken Global Trader rakenduses.
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(/) 2 e || QD S

® S
S. U Confirm Password
Create a username and password
Already have an Interactive Brokers Country (2]
Account? Login Here
Estonia v
Email Address .
Marketing
Required
Preferences o
Username Do you want to be contacted by Interactive
Brokers about features, products and
Required offers?
Ye N
Password s ©

Required

@ sho
Confirm Password Get Started

Joonis 4. Registreerimise alguse aken IMPACT rakenduses.

Ainus erinevus IMPACT’i ja Global Trader’i vahel peale graafilise kasutajaliidese
seisnes selles, et IMPACT rakenduses registreerimisprotsessi kdigus peab klient valima

iihe kahest pakutavatest stiimulitest:

1. IMPACT Shares, kus kasutaja raha investeerides saab IBKR aktsiaid
2. Plant a Forest, kus kasutaja raha investeerides edendab puid istutamiste (vt. Lisa
3. Joonis 1.)

Vottes arvesse koiki  ilaltoodud tegureid, otsustati registreerimisprotsessi
automaattestimise arendamise objektiks lugeda ainult {iht rakendust, nimelt rakendust
Global Trader.

3.4 Global Trader rakendus

Global Trader on tles ehitatud lihtsustatud tooriistana, mille abil klient saab kiiresti
alustada oma investeerimis-/kauplemistegevust, kasutades turusi iile kogu maailma. See
sisaldab paljusid pohilisi aktsiatega kauplemise finantsteenuseid, optsioone ja kauplemist

erinevate kriiptovaluutadega. [3]
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3.4.1 Manuaalne testimine ja dokumentatsiooni koostamine

Automaattesti arendamise alustamiseks on vaja manuaalselt testida kdiki testi etappe, et:

» Lihtsam navigeerida rakenduse kasutajaliideses, erinevate valikute kditumises ja

testi sammudes

» Koostada dokumentatsioon, mis annab nigemuse sellest, mida test tdpselt teeb ja

kontrollib

» Teha kindlaks kdik vajalikud valikud, mida test peab edukaks 1abimiseks tegema.
(Naiteks kas tasub kuskile “linnukese” peale panna voi kliendi dokumendi

numbrit mérkida)
» Vorrelda tehtavate samme Kliendiportaalis registreerimisel tehtavate sammudega

Manuaalse testimise kdigus selgus, et registreerimisprotsess Global Trader‘is (nagu ka
IMPACT"is) on vorreldes Kliendiportaalis registreerimisprotsessiga viga lihtsustatud.
Osa andmeid, mida kliendiportaalis registreerimisel kiisitakse, ei ole Global Trader’is
registreerimisel ndutavad. Samuti on Global Trader’i registreerimis protsessis puudu

funktsionaalsus, mis on vajalik mone kontosuvandite valimiseks:

* Global Trader’is ei saa valida kontotiiiipi (Individual, Joint, Trust Account, Hedge
Fund, Professional Investment Advisor, jne.). Global Trader’is luuakse
individuaalset tiiiipi konto, st {ihe konto omaniku individuaalseks kauplemiseks.

(vt Lisa 3. Joonis 2.)

» Eisaavalidaka konto teenusepaketti (IBKR Lite voi IBKR Pro). (vt Lisa 3. Joonis
3.)

e (Global Trader’is on lihtsalt véimalus kohe avada konto voi alustada "testisoitu",

kasutades simuleeritud kauplemist. (vt Lisa 3. Joonis 4.)

Seetdttu Global Trader’is registreerimise vaadeldes, paneme arvesse ainult individuaalse
tiitipi konto registreerimis protsessi (Kliendiportaaliga seotud projektis on testid ka
selliste kontotiitipide jaoks nagu Joint ja Organisation). Global Trader’is muutub
registreerimisprotsessainult erinevate riikide valimisel, mille kasutajad ise registreerimist

alustades mérgivad.
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Nagu juba mainitud, ei kiisita Global Trader’is registreerimisel monda Kliendiportaalis

kisitavat andmed:

Perekonnaseis ja iilalpeetavate arv (vilja arvatud moned riigid) (vt. Lisa 3. Joonis

5)
Konto tiiiip (vt. Lisa 3. Joonis 6.)

Samuti, kuna IBKR’is pohiliseks testiks on USA riiki valiv test, siis mérgati ka

muid erinevusi Klientportaaliga, midateiste riikide valikus ei leidu:

o Global Trader Individual US testis ei saa valida investeerimiseesmérke (vt.

Lisa 3. Joonis 7.)

o Global Trader Individual US testis ei saa valida kauplemiskogemuse ja
teadmiste taset (vt. Lisa 3. Joonis 8.)

o Global Trader Individual US testis vihem valikuid vastusele kiisimusele

"Kuidas te meist kuulsite?" (vt. Lisa 3. Joonis 9. ja Joonis 10.)

o Global Trader Individual US testis kontole raha sissemakse viis on erinev
(Raha deponeerimist kasutatakse ka registreerimisel ja see kiirendab konto

verifitseerimise protsessi) (vt. Lisa 3. Joonis 11. ja Joonis 12.)

Meil ei ole voimalust simuleerida ithegi USA pangakonto, seetottu Global
Trader Individual US testis me sissemakse ei tee. Sissemakse tehakse

ainult muudel testidel (teiste riikidega seotud testid)

@Override
protected void performDeposit() {
throw new Exception("Not used in this test")

}

o Global Trader Individual US testis ei ole vaja kliendi maksuresidentsust

kinnitada, erinevalt teistest riikidest

16



@0verride
protected void confirmYourTaxResidence() {
throw new Exception("Not used in this test")

}
Vottes arvesse iilaltoodud ja sarnaseid tegureid, selgub, et testi sammud hakkavad
erinema mitte ainult kliendi riigi teguri muutmise osas, vaid ka selle keskkonna tottu,
milles registreerimine toimub. Sellest voime jareldada, et igal testil, mis erineb kas

keskkonna voi riigi teguri poolest, on erinev sisu ja toimingute jérjestus.

Tuleks eraldi votta liks Global Trader’is registreerimis protsessi testi ja vaadata seda
pohjalikumalt. Autori puhul on selleks Global Trader Individual JP (Japan) test, kuna
see on ndutavatel andmetel kdige sarnasem oma Kliendiportaali vastega. Selle testi

dokumentatsioon asub Lisa 2’s.

3.4.2 Global Trader Individual JP [Japan] Test Case

1. Loo juhuslik kasutajanimi, mis sisaldab 8 kuni 14 tdhemérki, millest 3 peavad
olema tdhed ja 3 numbrid. (selle toimingu jaoks kasutatakse eraldi meetodit, mis

tagastab neile nduetele vastava stringi)
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public static String generateUsername(int chars = 6, int nums = 3) {
String front = getRandomizedlLowercaseCharactersAsString(chars)
String rear = getRandomizedNumbersAsString(nums)
return front + rear

private static String getRandomizedlLowercaseCharactersAsString(int lenght) {
String charset = "abcdefghijklmnopgrstuvwxyz"
return getRandomizedStringFromCharset(lenght, charset)

private static String getRandomizedNumbersAsString(int lenght) {
String charset = "0123456789"
return getRandomizedStringFromCharset(lenght, charset)

private static String getRandomizedStringFromCharset(int lenght, String
charset) {

StringBuilder returnString = new StringBuilder ()
Random random = new Random()
for (int i = 0; i < lenght; i++) {
int index = random.nextInt(charset.length()-1)
returnString.append(charset. charAt (index))

}

return returnString.toString()

2. Ava konto registreerimise aken, klopsates rakenduse pohikuval nuppu "Sign Up".

18



18:01 @ & T - * 1100%

IBKR B &

InteractiveBrokers

The world in the
palm of your hand

Sign Up
Create a username and password

Already have an Interactive Brokers

- »
Invest in stocks worldwide. Account? Login Here

Email Address

Required

Username

Required

Password

Required

® Show
Confirm Password

Joonis 5. Kontro registreerimise aken Global Trader rakenduses.
3. Sisesta viljadele vajalikud andmed: email, kasutajanimi (loodud testi alguses),
parool (kaks korda) ja kliendi riik (meie puhul Jaapan) ning seejérel kldpsa "Get
Strated" nuppu.
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transactions as their business

gamail_OO7@interactivebrokers.com

* Investment management business
operator that conduct with respect
to their investment management

We noticed that you used an IB domain e-mail X
business

address to start your application. We currently

allow IB domain e-mail addresses on accounts
‘ ° e °  Banks, Trust Banks, Insurance

companies that conduct for the
purpose of investment or on the
account of a person who has
created the trust under a trust
Username agreement.

created for testing and QA purposes. Update your
e-mail address if you are not applying for such an

account.

ailjin045 Submit an application only if you are
one of these types of institutions.

Password Thank you for your patience during

this transition period.

Interactive Brokers
® Show
Confirm Password

Country
(Japan 3

Joonis 6. Konto registreerimise aken sisestatud andmetega Global Trader rakenduses.

4. Peale sedaavaneb aken, kus tuleb teade, et konto on registreeritud. Onvaja valida

valiku "Ava kauplemiskonto™. (vt. Lisa 3. Joonis 4.)

5. Jargmine asi, mida kliendilt ndutakse, on tema meili kinnitamine, saades oma

meilile mérgi (kinnitus kood).
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We sent a confirmation email to
3 amail_OO7@interactivebrokers.com
'R e

Change Email Address

Check My Inbox

Remember the username (ailjin045) and
password you just created.

Let's confirm your email

We sent a confirmation email to
gamail_OO7@interactivebrokers.com

Change Email Address Having Trouble?

Check your junk/spam folder.
Check My Inbox Some emails can take up to ten minutes to

arrive

Remember the username (ailjin045) and Rosand

password you just created.
Email link is not working?
There is a code in the email
i ?
Having Trouble? You can enter code here
Check your junk/spam folder.

Some emails can take up to ten minutes to
sprve Confirmation Code
arrive.

Resend

07491

Email link is not working?

There is a code in the email

You can enter code here Confirm Email Address

Joonis 7. Meili kinnitamise ekraan Global Trader rakenduses.

6. Jargmisena avaneb ekraan, kuhu kasutaja peab sisestama koik oma isikuandmed
(Jaapani puhul hdlmab see ka oma emakeelse ees- ja perekonnanime ning USA

dokumendist erineva dokumendi numbri Kirjutamist).
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First Name

About You e

Last Name
Contact Information Finley
Salutation
To speed your
Choese ' application
approval, supply
First Name your native name.
Required H: »
Last Name
& (EFAND) I RILFR—L
Required
" GEFAN)

To speed your
application B
r\nm.ql PIRTN=A LY

Joonis 8. Isikuandmete ekraan Global Trader rakenduses.
7. Jargmine samm on mobiiltelefoni kinnitamise dialoogiboksi sulgemine. (Kuna
meil pole vdimalust mobiiltelefoni teavet kontrollida, ei saa mobiiltelefoniga

kinnitamist viltida, kui kasutate mitte QA-posti.).
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Mobile Phone Confirmation

Enter the confirmation code that was sent
to your mobile phone
number: +81123456789

Enter Code

You may confirm your mobile number at a

later date

Resend Confirmation Code

Joonis 9. Mobiiltelefoni kinnitamise dialoog Global Trader rakenduses.
8. Jargmiseks tuleb esitada oma finantsandmed, konto loomise eesmairk ja aktsiatega
kauplemise kogemus. Samuti peate valima vastuse kiisimusele, kuidas te IBKR-

ist teada saite.
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Financial
Information

Investor Type ©

Investor Type

Choose One

Income and Worth @

Provide the financial information below.

Annual Net Income (JPY)

Choose One

Are you or anyone in your immediate family
employed by or registered with a broker-
dealer, investment advisor, futures commission
merchant, hedge fund, exchange or other
financial services firm (aka a "Financial Firm")?

How Did You Hear About
Us?

Gecommendation )

& Back Continue =

Joonis 10. Finantsandmete ekraan Global Trader rakenduses.

9. Klient peab oma maksuresidentsust kinnitama digiallkirjaga.
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Confirm Your Tax
Residence

Review the Following
1. Name of Beneficial Owner
Mr. Charles Finley

2. Country of Citizenship

Japan

3. Permanent Address

10ld Forest Place

Cos Cob, JP-13, 45612

Charles Finley

Dated
2022 November 17 11:52AM EST

Sign this electronically by typing your name
exactly as shown below.

Accepted signature(s): Charles Finley

( Charles Finley )

By checking this box, you consent to the
collection and distribution of tax forms in
an electronic format in lieu of paper,
including through the account
management portal.

6 BaCk

Joonis 11. Maksuresidentsuse kinnitamise ekraan Global Trader rakenduses.

10. Jargmises aknas on vaja kontrollida kdigi andmete digsust ja panna ka digiallkirja.
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provided to me during the account application

ReVi ew & Sig n process: and (4) | understand and agree that my
electronic signature is the legal equivalent of a
Ag reements manual written signature.

Review your account information below. Once
you click "Continue", your application is

submitted and you will only be able to make Charles Finley
changes by calling client services.

Account Title

Dated
2022 November 17 11:54AM EST
Account Information

Sign this electronically by typing_your name

Customer Type Individual exactly as shown below.
Account Title Charles Finley Accepted signature(s): Charles Finley
Account ID U9941776 ( Charles Finley vl

Primary Account Holder Information
?Q

Name Mr. Charles Finley & Back

Residential Address

Joonis 12. Andmete kontrollimise ekraan Global Trader rakenduses.
11. Avaneb aken, mis {itleb, et koik registreerimise I1dpetamise pShietapid on tehtud.
Vaatlusaluses testis tehakse ka kontole raha sissemakse simulatsioon (see

kiirendab tavakasutajate jaoks registreerimise I6puleviimise protsessi).
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Application Status

You're almost there!

There are one or more pending items
that require your attention. Once you
fund your account application and
complete these items, we typically take a
few days to approve an application.
Note: We are experiencing a significant
increase in new account applications.
This may lead to longer than normal
review times for application approvals.

Final Steps to a
Completed Application

Review and complete the following items
where applicable.

Final Steps to a
Completed Application

Review and complete the following items
where applicable.

Fund Your Account

We review funded account applications
first.

If for any reason your application does
not get approved, we will send your
money back.

Fund Your Account

Already funded?
Check your Transaction Status

Joonis 13. Viimaste registreerimise etappide ekraan Global Trader rakenduses.

12. Pérast sissemakse taotluse loomist kldpsake nuppu ,,Finish*.

s, click here

A Notification has been created of
your intent to transfer JPY 1,000.00
via Wire Deposit into

Account U9941776

Request Confirmation: 240638948

Note: this instruction should not be used for deposits
in other currencies. It is critical that you provide your
bank with accurate information when transferring
funds. We are unable to assume responsibility for

improperly applied instructions.

in other currencies. It is critical that you provide your
bank with accurate information when transferring
funds. We are unable to assume responsibility for

improperly applied instructions.

You are notifying us of your intent to send money to
your account. Notifications DO NOT move any funds.
Follow the instructions provided to complete the

transaction.

This deposit notification is for U9941776,
IB-JP domestic account to trade JPY
denominated products only. Please
create another notification by selecting
IB-LLC account, if you wish to trade
overseas product and do spot FX trades.
You cannot internally transfer funds
between your IB-JP and IB-LLC account.

Finish

Joonis 14. Sissemakse 16petamise ekraan Global Trader rakenduses.
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kasutajamentiii kaudu sulguma.

U9941776

Af

Cancel Application

You're almost there!

There are one or more pending items
that require your attention. Once you
fund your account application and
complete these items, we typically take a
few days to approve an application.
Note: We are experiencing a significant
increase in new account applications.
This may lead to longer than normal
review times for application approvals.

Final Steps to a
Completed Application

Review and complete the following items

SRR

13. Tagasitulekul ekraanile ,,Application Status®, hakkab registreerimistaotlus

| am starting a new application.
| was not qualified to open an account.

The application requires too much
personal information.

Customer Support.
Funding my account is too complex.

Compliance requires too much
supplemental documentation.

The questions within the application
are not clear.

The electronic application is too long.
| completed the wrong application.

Other

Cancel Application

Continue Application

Need help?

an account? Try the free trial

Your application has been deleted.

Joonis 15. Registreerimistaotluse kinnitamise ekraanid Global Trader rakenduses.
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Omades tdielikku pilti sellest, kuidas automatiseeritud test peaks kdituma, hakatakse seda

Kirjutama, nimelt testi koodi Kirjutama.

4 Katalon testide projekti kavandamine ja organisatsioon

* Projektis on kogumikud maédratletud projektidest (nn. ,,Test Suites®) ja vdib
kaivitadaigaiiks ,, Test Suit* eraldi ning vaadata iga testi tulemused voi kogu ,, Test

Suit“ tulemused.
* Iga test(nn. ,, Test Case*) laiendab klassi ,,BaseTest.

* On olemas test objektide kogumik (nn. ,,Object Repository*). It is set of UI objects

located on specific screen. (screens are defined by folders in ,,Object Repository*)

* ,Application® klass on kasutatud ,,BaseTest““-is valemina. ,,Application* klassis
on koik baas meetodid mis on vajalikud koikjal aplikatsioonis elementide

mojumiseks (nditeks tapElement(); isElementOnScreen(); jne.)

» Klassid ,,Keywords/screens® kaustast sisaldavad meetodid mis on kasutatud
spetsiifilisel ekraanil. (nt. Loogimise ekraani klass sisaldab meetodi

performLogin();)

« Ehk koikides testides toimub kdoikide vajavate klasside (ekraanide)
Initsialiseerimine, ja testis kasutatakse koik need vajalikud meetodid nendest
klassidest. Ka ,,BaseTest* klassis toimub monede ekraanide initsialiseerimine,

need ekraanid mida kasutatakse koikides testides.
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Keywords Object Repository

A 4 A\ 4
Folder
BSchage (Screen)
A 4 A\ 4

Test Suite Test Case Class (Screen) Object

Run Test Cases Describe test steps Contains methods Describes rules how
Use mostly which can be used to access current
keyword methods on current screen object on screen

Joonis 16. Katalon projekti ehituse plokkskeem.

4.1 Registreerimisprotsessi testid projektis

Registreerimise testide abstraktne baasklass (RegistrationBaseTest class) laiendab klassi
,BaseTest*. Seal klassis defineeritakse kdik vajalikud muutujad, mida kasutatakse
andmesisestuseks registreerimise protsessis (sh. ka kasutajanimi genereerimineg).
Vahetatakse sisemise meetodid: ,,BaseTest“-is on see ,,Log In“ nuppu vajutamine, kuid

»RegistrationBaseTest“-is see on ,,Sign Up* nuppu vajutamine.

,RegistrationBaseTest“-is ka kasutatakse meetodit mis katkestab registreerimise
taotlemise (closeRegistration();), seda meetodid kasutatakse nii testi 1dpus kui ka testi

ebadnnestumise juhtumil.

Meetodi runTests(), mida kasutatakse ,,BaseTest™ klassis on muudetud niivord, et
»RegistrationBaseTest“-is ~ toimub:  konto  registreerimine ja  kinnitamine,
registreerimistaotlusi protsessimine (koikide personaalandmete sisestamine) ja

registreerimis taotluse katkestamine.
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@UselWebDriver
@Override
protected void runTests() {
registerAndConfirmAccount()
processApplication()
cancelRegistrationApplication()

,@UseWebDriver® annotatsioon tdhendab, et mobiilidraiver peab kasutama oma veeb

versiooni, sest pdrast ,,Sign Up* nuppu vajutamist, avaneb just veebipohine ekraan.

»RegistrationBaseTest* klassis on ka defineeritud processApplication() meetod. Meetod

sisuliselt sisaldab koik registreerimise pdhisammud:

protected void processApplication() {
processAboutYou ()
processFinancialInformation()
confirmYourTaxResidence()
processReviewAndSign()
processApplicationStatus()
performDeposit()

protected abstract void performDeposit()

protected abstract void processAboutYou()

protected abstract void processFinancialInformation()

protected abstract void confirmYourTaxResidence()

protected abstract void processReviewAndSign()

protected abstract void processApplicationStatus()

On ka olemas ,,GTRegistrationBaseTest*“ klass (GT tuleb sonadest Global Trader). See
klass laiendab juba ,,RegistrationBaseTest* klassi ning seal defineeritak se ekraanid,

millega suhtleb test.
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@Override

protected void initScreens() {
super.initScreens()
loginScreen = new GTLogin(app)
registrationScreen = new GTRegistration(app)

Kaivitav Global Trader registreerimise protsessi test laiendab

,»GTRegistrationBaseTest* klassi ja sisaldab kdsu, mis kéivitab testi ja testi samme:

IndividuallP test = new IndividuallP()
test.startTestCase()

@Override
protected void registerAndConfirmAccount() {

if (! registrationScreen.populateCredentials(emailAddress,
username, password)) {

failWithImage("Unable to polulate credentials")

if (! registrationScreen.processEmailToken(emailAddress)) {
failWithImage("Failed to confirm email")

}

pass("Application Started")
}
@0verride

protected void processApplicationStatus() {
registrationScreen.sync()
if (!registrationScreen.verifyHeading("Application Status”,
5000, "h1")) {
failWithImage("failed to verify heading")
}

pass(

Application Status' page processed successfully")
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5 Testimise tehnoloogiate ja tooriistade Kirjeldus

Meil on projekt automatiseeritud testimise keskkonnaga ,,Harness*, see pakub tiinnid ja
draiverid, mida kasutatakse puuduvate iiksuste kopeerimiseks, mis on viikesed
programmid, mis suhtlevad testitava tarkvaraga. [4] Harness kiivitab projekte, mis
hdlmavad ka projekti "MOBILE REGISTRATION". Koiki mobiilteste kasutatakse

Katalon’i projektis, mis integreeritakse Harness’i kdivitamisel.

5.1 Katalon Studio

Katalon Studio on vdimas automatiseerimise tooriistade komplekt veebi- ja
mobiilrakenduste testimiseks. Katalon Studio muudab tdielikult tarkvaratestijate
Seleeniumi ja Appiumi kasutamise viisi, kasutades tdielikku testimise automatiseerimise
raamistikku, mis voimaldab testijatel kiiresti seadistada, luua, kdivitada, aru anda ja
hooldada oma automatiseeritud teste. Katalon Studio on testijatele tasuta [6], selle lisna
lihtsa tooriista kasutamiseks peavad teil siiski olema algteadmised programmeerimisest,
eclistatavaltJavas voi selle lihtsustatud versioonis - Groovy [5]. Katalon Studiol on viga
rikkalik komplekt funktsioone, mis on loodud spetsiaalselt testimiseks ja mida saab

kasutada Windows’i, macOS’i ja Linux’i platvormidel.

Katalon pakub ka tdiustatud salvestus utiliiti ja Object Spy t6oriista, mis voimaldab
kasutajatel tuvastada lehe eclemente ja genereerida skripte automaatselt, voimaldades

kasutajatel muuta kdsitsi tehtud sammud automaatseks sammuks liihema ajaga. [6]

5.1.1 Katalon eelised

Nagu meie meeskonna juht iitleb:
» Testimine Katalon’is votab vihem aega kui meie vanas mobiili projektis testimine

o Katalon,,ReloadTest* aeg: 13:39
o Vana projekti,,ReloadTest* aeg: 21:58

* Vana projekti seadistamine uute masinate jaoks on palju keerulisem ja votab

rohkem aega

« Katalon’is on kodeerimine lihtsam
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« Appiumi serveri inspector’i tooriist on ebastabiilne; Kataloni inspector’i tooriist

tootab palju paremini.

Katalon on iiles echitatud rakenduste automatiseerimise tooriistadega, nagu Appium
(mobiilirakendused) ja Selenium (veebirakendused), vélistades vajaduse nende avatud

lahtekoodiga tooriistade iseintegreerimiseks.

5.2 Appium

Appium on tasuta avatud ldhtekoodiga platvormideiilene t60riist, mis aitab
automatiseerida rakendusi nii Android’i kui ka 10S’i jaoks. Appium jéirgib sama
lahenemist nagu Selenium WebDriver, mis votab klientidelt vastu JSON-vormingus

HTTP-péringuid ja muudab need olenevalt platvormist, millel see to6tab. [8]

Appium on Node.js raamistikus kirjutatud HTTP-server, mis haldab iOS’i ja Android’i
seanssi, kasutades JSON’i juhtmega WebSON-protokolli. Seetdttu peab Appium Node. s

olema enne serveri lahtestamist siisteemi eelinstallitud.

Kui Appium on alla laaditud ja installitud, installitakse meie masinasse server, mis pakub
REST API’d.

See votab kliendilt vastu iihenduse taotluse ja késu ning tdidab selle kdsu mobiilseadmetes

(Android/iOS).

See vastab HTTP vastustega. Jillegi, selle taotluse tditmiseks kasutab see rakenduse
kasutajaliidese juhtimiseks mobiiltestide automatiseerimise raamistikke. Sellised
raamistikud nagu: Apple'i tooriistad i0S’i jaoks ja Google UlAutomator Android API
jaoks. [7]

5.3 Harness

Harness kaivitab teste kasutades test teegi ja koostab aruande. Testkomplekt sisaldab
kogu testi koostamiseks ja kiditamiseks vajalikku teavet, nagu testjuhtumid,

sihtjuurutusport (TDP), testitav 1dhtefail, tiinnid jne. [9]

5.3.1 Harness projekti toévoog

1. Laadi allabuild’id:
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mobiilsed build’idaTWS, GlobalTrader ja Impact laaditakse alla ftp serverist
2. Klooni testimise projektid:

Katalon — mobiilse haru

3. Koostage testide loend ja saatke need sisevorku:

Iga projekti jaoks otsime iiles kdik testinimed ja kirjutame need JSON’i kaudu sisevorku.

Neid nimesid kasutatakse Harness’i uue testi lisamiseks

4, Projektide seadistamine:

Mobile — Loo Harness’i testide komplekt, loo profiil ja sisselogimisandmed.
5. Hankige sisevorgust uus test, kasutades JSON’i ja http-kliendit

6. Initsialiseeri test

7. Kaiivita test

test algab eraldi 16imes (thread).

protsessi tapetakse, kui maksimaalne todaeg tiletatakse enne testi 1dppu.

8. Saatke tulemused sisevorku JSON’i kaudu ja naaske 5. sammu juurde.

9. Kustuta temp. failid, kui pole enam testi kdivitada.
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download builds
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setup projects
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tests that run as suite

get new test from
internal network

)
\&

Yes
is testmll.r‘\

No

is close
option?

No

( initialize test )
( execute test )
%nd results interna@

Cclear temp. files

Joonis 17. Harness projekti tookaik
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6 Testide vordlev analiiiis

Vordleva analiiiisi jaoks vOetakse arvesse kahte registreerimise testi: eelnevalt mainitud
Global Trader Individual JP (Android UlAutomator2 draiver) ja Client Portal Individual
JP (Selenium draiver). Need testid valiti seetdttu, et neil on olenevalt keskkondadest
(Kliendiportaal ja Global Trader) funktsionaalsed erinevused, kuid kiisitud andmetes pole

erinevusi, nagu naiteks Individual US testides.

6.1 Keskkondade funktsionaalsus

Manuaalse testimise etapis viidi 1dbi funktsionaalsuse vordlev analiilis, kuid lisaks
Kliendiportaalis varem margitud kontotiiiibi valimise funktsioonile on olemas ka mdni

funktsionaalsus, mida rakenduses Global Trader pole:

e Pérast e-posti kinnitamist Kliendiportaalis ndidatakse kliendile koiki
pooleliolevaid registreerimistaotlusi, mis on seotud kéesolevaga e-postiga. On
voimalik neid jatkata voi kustutada. Meie Kliendiportaali testides kustutatakse
koik sarnased taotlused, kui neid pole varem mingil pohjusel suletud. (vt. Lisa 3.

Joonis 14.)

e Samuti ei saa Kliendiportaalis oma postkasti kinnitada ilma kinnituslingile
kldpsamata, kui sarnaselt Global Trader’is on vdimailk sisestada kinnituskoodi
otse kinnituslehele ja jétkata registreerimistaotlust ilma timbersuunamiseta
logimise lehele, mis muudab kasutajakogemusi Global Trader’is selles kohas

mugavamaks. (vt. Joonis 19.)

6.2 Testide kestvus

Klientportaalis Individual JP testide kestvus:

e 444 sekundit
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465 sekundit

431 sekundit

438 sekundit

431 sekundit

Keskmine kestvus: 441.8 sekundit

Global Trader rakenduses Individual JP testide kestvus

479 sekundit

487 sekundit

467 sekundit

466 sekundit

471 sekundit

Keskmine kestvus: 474 sekundit

Kuigi Global Trader’i funktsionaalsus on Kliendiportaaliga vorreldes ndrgem, néitab

testide 10puleviimise kiirus, et Kliendiportaali testid toimivad tdhusamalt kui Global

Trader’1itestid. Sellel on mitu pohjust:

Esiteks mojutab seda riistvara. Telefonis, kus rakendust testitakse, votavad
laadimised aega 2-3 sekundit kauem kui Kliendiportaali testidega
personaalarvutis. Selliseid laadimisi tehakse 7 korda testi kohta ja see ei ole sellise
ajaerinevuse ainus pohjus.

Pohimatteliselt mojutab tugevat erinevust testi kiiruses Global Trader’is draiver
ise, mis suhtleb telefoniga 1abi Appium serveri (UlAutomator2). Kodige rohkem
kulutab draiver aega mobiilseadme klaviatuuri eemaldamisele. See raiskab kokku
palju aega, kuna koik registreerimise testid koosnevad enamikust tekstikastidest,

kuhu sisestatakse teksti.

Lahendus:
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Praegu ei saa seda probleemi lahendada, kuna Appium Driver on kolmanda osapoole

programm ja autor ei saa seda muuta.
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7 Kokkuvote

Diplomitdo tulemusena said valmis kdik vajalikud automaattestid ning nende taga
plaaniline baas kood. Praegu kdik testid on edukalt teostatud ja hooldatud ja autor peab

selle pohieesmérgi saavutatuks.

Omavaheline analiiiitiline vOrdlus néitas, et kui mingil keskkonnal on ndrgem
funktsionaalsus, ei pea see alati tdhendama, et selline keskkond on kergem
automaattestimiseks. Automaattestid todtavad kiiremini personaalarvuti pdhilistel

testidel kuna seal on joudsam keskkond.
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Lisa 1 — Lihtlitsents 16puto6 reprodutseerimiseks ja 1o0putoo

iildsusele kiittesaadavaks tegemiseks®

Mina, Aleksei Iljin

1. Annan Tallinna Tehnikatilikoolile tasuta loa (lihtlitsentsi) enda loodud teose ,,Konto

registreerimise protsessi automaattestimine ja keskkondade vordlev analiitis*, mille

juhendaja on Jaanus Péial

1.1. reprodutseerimiseks 10putdo sédilitamise ja elektroonse avaldamise eesmérgil, sh
Tallinna Tehnikaiilikooli raamatukogu digikogusse lisamise eesmairgil kuni
autoridiguse kehtivuse tdhtaja 10ppemiseni;

1.2. tldsusele kittesaadavaks tegemiseks Tallinna Tehnikaiilikooli veebikeskkonna
kaudu, sealhulgas Tallinna Tehnikaiilikooli raamatukogu digikogu kaudu kuni
autoridiguse kehtivuse tdhtaja 10ppemiseni.

Olen teadlik, et kdesoleva lihtlitsentsi punktis 1 nimetatud digused jadvad alles ka

autorile.

Kinnitan, et lihtlitsentsi andmisega ei rikuta teiste isikute intellektuaalomandi ega

isikuandmete kaitse seadusest ning muudest digusaktidest tulenevaid digusi.

20.11.2022

1 Lihtlitsents ei kehti juurdepadsupiirangu kehtivuse ajal vastavalt iilidpilase taotlusele I3 putddle juurdepddsupiirangu kehtestamiseks, mis on allkirjastatud

teaduskonna dekaani poolt, vilja arvatud ilikooli digus 16putddd reprodutseerida iiksnes séilitamise eesmargil. Kui 16putdd on loonud kaks voi enamisikut oma

ithise loomingulise tegevusega ning 16putoo kaas- voi tthisautor(id) ei ole andnud 16put66d kaitsvale tilidpilasele kindlaksméaratud tahtajaks ndusolekut 16 putod

reprodutseerimiseks ja avalikustamiseks vastavalt lihtlitsentsi punktidele 1.1. ja 1.2, siis lihtlitsents nimetatud tihtaja jooksul ei kehti.
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Lisa 2 — Global Traderrakenduses dokumentatsioon testile

Individual JP inglise keeles

Test steps (INDIVIDUAL, JP):

1. Generate random username containing 8-14 characters with minimum 3 letters

and 3 numbers.

2. Open account registration screen by tapping Sign Up button in GlobalTrader
Application

3. Enter data:

- Email Address = gamail_[001-009]@interactivebrokers.com
- Username (From step 1.)

- Password = Tester12

- Residential Country = Japan

4. Tap"Get Started™ button

5. Tap "Open a Trading Account” button

6. Verify Account Verification page will open
7. Retrieve confirmation token from email
8. Tap "You can enter code here" link

Q. Type Confirmation Code into input field

10.  Tap "Confirm Email Address" button

11.  Verify "Your email has been verified.' message
12.  Tap 'Yes' option and then tap 'Continue’ button

13. In About You; Enter data:
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a. Contact Information

- Salutation = Mr.

- Firstname = Charles

- Last name = Finley

- Native First name = Ril [\u714e]

- Native Last name = #f [\u9905]

- Address Line One = 1 Old Forest Place
- City = Cos Cob

- State = Tokyo

- Zip/Postal Code = 45612

- Phone Number = +81123456789

b. Personal Information

- Date of Birth = 07-04-1976

- Marital Status = Single

- Number of Dependents =0

- Tax Residency Country = Japan

- Tax Residency Number = 800101500908
C. Katakana Name

- Katakana First name = % [\uff77]
- Katakana Last name = % [\uff77]

d. Identification
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- Country of Issuance = Japan

- Document Type = Alien Identification Card

- Document Number = 8001015009087

e. Employment

- Employment Status = UNEMPLOYED

f. Source of Wealth

- Source of Wealth, Other, Oil found while Hunting

g. Security Questions

- Security Question One = What is your grandmother's first name?
- Answer One = Malvolia

- Security Question Two = In what city were you married?

- Answer Two = Jacksonville

- Security Question Three = What was your childhood nickname?
- Answer Three = Naantam

14.  Tap "Continue"

15.  Wait for page to finish loading and close "Mobile Phone Confirmation" dialog
16. In Financial Information; Enter data:

a. Investor Type

- Investor Type = General Investor [G]

b. Income and Worth

- Annual Net Income (JPY) = highest value
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- Net Worth (JPY) = highest value

- Liquid Net Worth (JPY) = highest value

C. Investment Objectives & Intended Purpose of Trading
- Choose 'Profits from Active Trading and Speculation' option
d. Trading Experience

- Years of Experience = > 10 Years of Experience

- Trades per Year = > 100 Trades per Year

- Knowledge = Extensive Knowledge

e. How did you hear about us?

- Recommendation

17.  Tap "Continue”

18. InConfirm Your Tax Residence

a. Treaty Benefits Qualifications

- Check option I certify that | am a resident of the country below within the meaning of

the income tax treaty between the United States and that country
- Country = Japan
b. Populate signature ( = Charles Finley )

C. Check option By checking this box, you consent to the collectionand distribution
of tax forms in an electronic format in lieu of paper, including through the account

management portal
d. Press "Continue" button
19. InReview & Sign Agreements

a. Verify all heading and data
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b. Populate signature ( = Charles Finley )

C. Press "Continue" button

20. In Application Status;

a. Verify page is loaded with heading Application Status
b. Tap 'Fund Your Account’ button

- Tap 'Get Instructions' button under Cross-Border Wire

- Sending Institution = Mann, Levinn, and Lewis

- Account Number=5160591066

- Account Nickname = Wire-Mann, Levinn, and Lewis

- Deposit Amount = 1,000

- Tap 'Get Wire Instructions' button

- Tap 'Finish' button

C. Tap on User Icon and then Cancel Application

i Choose any option

ii. Tap Cancel Application

d. verify message : Applicationis deleted is shown on login page

Note: Any application signed up using gamail* or tops email is exempt from SMS

verification, as the automation test cannot automate the SMS verification.
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Lisa 3 — Ekraanipildid

Joonis 1. Intensiivide valikutega ekraan IMPACT rakenduses:

Confirm Mobile Number

Note that confirming your mobile number
is optional.

+442079460603

Incentives

Pick one of the following welcome incentives.

(4] D S &~

Pick one of the following welcome incentives.

IMPACT Shares

Get up to $1,000 in IBKR shares when
you deposit at least $100.

O

Plant a Forest

Plant a Forest

Combat climate change by planting

trees. For every $1,000 dollars you

put into your account, we plant 25
trees.

Required

Your selection cannot be changed later.

& Back

49




Joonis 2. Kontotiitipi valiku ekraan Klientportaalis:

InteractiveBrokers

Select an Account Type

Thits is & genesal list of accounts the B Group offers. Certain sccour
.

@ BCCOL w want io open and we will confirm |t s ofered in your area

Indhddual Brokerage Accounts

Individual

=)

accownt owned by a single account holder

Joint

Single accownt owned by two account holders

Retirement Account

Individual Retirement Account, svadable to Indhidual LS tax

Custodian Account

ARy

Jual'entity wie

mings reaches & spec

SGEE 8N BCOOUNL TOF & mMInGs Lnil thal

B

Trust Accounts

Agviser Accounis

tonal Accounts

Other

TS My NOT be avallable 10 you depending on locsl requirements. ERter yo

o

J

We offer a variety of
account types to fit
your investment needs.

Mot sure wh ht account for

you? See o gricie 10 chonse o

righit acCo

Whit ¥au Need 2

Joonis 3. Teenusepaketti valiku ekraan Klientportaalis:

Choose your Service Plan

Compare Plans to see which is best for you. You can always change plans after the account is open.

IBKR IBKR PRO

Best for retail investors* Best for sophisticated traders and investors

* 30 commisions on US listed stocks/ETFs e Enhanced price execution with low costs

e No inactivity fees e Lowest rates on margin loans
* No required minimum balances e Higher interest paid on idle cash

Select Q Select

*IBKR reserves the right to reject any IBKR Lite order or series of orders if IBKR determines the order(s) appear to
show non-retail trading behavior. At the time an order is rejected, the client will be automatically presented the
option to resubmit the rejected order on a Fixed commission basis.

Start Application

NOTE: You will not be able to return to this page after you continue to the application.

About Us

IBKR's aim is to provide an investment
service with access to global markets,
best executions and the most competitive
rates. We accomplish this through a
persistent focus on automation in all
aspects of our business, including order

handling, operations and client services.

Our most satisfied clients are those with
a substantial understanding of
investment products, who select the IBKR
trading platform that best matches their
needs and experience, and who utilize
our wide assortment of online resources

to find the answers to their questions.
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Joonis 4. Eduka registreerimise alguse ekraan:

login

Open a Trading
Account

Trade Stocks, Options
and more

Test Drive

Try the app with
simulated trading

Your sign up is all set!

You will use your username and password to

Joonis 5. Perekonnaseis ja iilalpeetavate arv sisendid Klientportaalis:

Personal Information @
Date of Birth
06/06/1976

Marital Status

Choose One

Tax Residency

United States

Number of Dependents

v Choose One

Social Security Number

Required
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Joonis 6. Kontotiitipi valik Klientportaalis:

Account Type
l Margin v‘
Margin
Cash
Portfolio Margin
FTOVIOE LIME TImdancidr mmormmdatiorn ReIow, WTTICTT WITT e Used DY Our COIMPIance DEpPdrLUneTriL 1O Jelerrmnne

Joonis 7. Investeerimiseesmérke valik Klientportaalis:

Investment Objectives & Intended Purpose of Trading @

Your choices below determine the investment products that you can be approved to trade. Check all
that apply.

Preservation of Capital and Income Generation
Growth
Hedging

Profits from Active Trading and Speculation

Joonis 8. Kauplemiskogemuse ja teadmiste tase valik Klientportaalis:

Trading Experience and Knowledge Level

Your choices below determine the investment products that can be approved to trade.

Stocks

Select Experience v Select Trades per Year v Select Knowledge Level ~

Options

| am interested in trading Options

Select Experience w7 Select Trades per Year w7 Select Knowledge Level ~
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Joonis 9. Kiisimusele ,,Kuidas te meist kuulsite* vastuse valik Klientportaalis:

_—
Choose One

App Store

Search

Seminar or Course
Podcast
Recommendation
Print

Banner or Social Media

Avrticle
Sales
TV & Radio
‘ Recommendation v
Choose One v

Joonis 10. Kiisimusele ,,Kuidas te meist kuulsite* vastuse valik Global Trader rakenduses:

Choose One
Recommendation
TV & Radio

Internet

App Store

Podcast
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Joonis 11. Sissemakse meetodi valik Klientportaalis:

InteractiveBrokers BKR

e English ~

& U9919845 ~

Select the currency you want to deposit

Methods are based on currency selections
United States Dollar (USD) v

Select a Deposit Method

Connect Your Bank via ACH
One-time setup of a template at IBKR to link to your bank account. After initial setup, use your login at IBKR to
initiate transfers.

Initial deposit: Trade after four Free
business days.

Subsequent deposits: May be
available immediately (depending
on tenure, deposit history and
account balance). Otherwise, four
business days to trade.

FREE 1STEP

More Information

Bank Wire
One time setup of a Wire template at your bank to transfer funds from your bank to your IBKR account.

Trade as quickly as one business 9 Determined by your bank,
day or less, determined by your generally fees do apply.
FASTEST bank. FEES

More Information

Online Bill Pay
One-time setup of IBKR as a payee in your bank's bill payment application. After initial setup, use your bank's
bill payment application to move funds from your bank to IBKR.

Fees are determined by your
bank, but generally free.

Trade in one to six business days,

determined by your bank.
FAST FREE

More Information

Connect

Use your IBKR login to initiate and
complete transfers. Limited to
$100,000 per seven days.

Get Instructions

Step 1: Notify IBKR of each
deposit.

Step 2: Contact your bank to
send wire. No limit on amounts.

Get Instructions

Step 1: Notify IBKR of each
deposit.

Step 2: Send deposit via bank's
bill payment app. Limits
determined by your bank.
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Joonis 12. Sissemakse meetod Global Trader rakenduses:

< :

Log in to Continue
Enter your username and password

Username
L
-
0 Password ®

Forgot Username/Password

Link Your Bank Accounts

Securely link your checking account.
@ 1. Select a financial institution.

[% 2. Enter your site credentials or account

information.

EE 3. Confirm your account details.

How we protect your information

By providing your credentials, we verify in real
time that you own the account you want to link.
When you enter your login username and
passwords, we use this information to establish a
secure connection with your financial institution.
This connection allows us to immediately link to
the account you want to see. We use the latest
encryption and security technology so no one has
access to your personal information or funds.

2022 Interactive Brokers LLC

o

111

Connect Your Bank

Enter your bank's username and password to
link your account.

By tapping Connect, you agree to use a third party service to
verify your bank information

2022 Interactive Brokers LLC
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Joonis 13. Maksuresidentsuse kinnitamise ekraan Global Trader rakenduses. (mitte USA
kontol):

Confirm Mobile Number 6. US tax identification number (SSN or ITIN)
Note that confirming your mobile number

is optional.

+81123456789 Treaty Benefits Qualifications

| certify that | am a resident of the country

below within the meaning of the income
tax treaty between the United States and
that country.

Confirm Your TaX Choose One v
Residence

| do not qualify for US tax treaty benefits.

Review the Following

1. Name of Beneficial Owner

7. Declaration of Tax
Mr. Charles Finley Residency

2. Country of Citizenship Country of Tax Residency

Joonis 14. Olemasolevate kontode aken Klientportaalis:

InteractiveBrokers @ Engiish -

Existing Accounts

You have incomplete applications on file associated with the emall you provided. You may either continue one of these applications or continue creating a new
application. If you continue with an incomplete application, the current application will be discarded

Continue Current Application

Username Type Started

jmljse185 INDIVIDUAL 2022-11117
qownyy087 INDIVIDUAL 2022-1117
tgxtac247 INDIVIDUAL 20221117
agvsyy813 INDIVIDUAL 2022-1117
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