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Abstract

The purpose of this project is to introduce Behavior Driven Development (BDD) Testing
for Oscar EMR Clinical Management System using Cucumber-Selenium Automation
Framework.



Report Specification

Audience

The intended audience of this report is the Oscar-EMR Development community and the
developers who will further work on BDD Testing Framework for Oscar-EMR system.
This report has also been written to partially fulfill the requirement for an industrial
master’s degree in Computer Science. The UVic supervisory committee is also part of the
intended audience and will approve the report before final submission.

Prerequisites

Before reading this report, it will beneficial (but not necessary) for the audience to have
functional knowledge of Oscar-EMR and Software Testing methodologies. It will also be
helpful to understand Selenium Browser Automation, Cucumber/Gherkin Language and
Web development using J2ee Web application. Following are some of the useful
resources to get familiar with the prerequisites:

1. Oscar EMR
e https://oscar-emr.com/about-us/

2. Cucumber/Gherkin language:
e https://docs.cucumber.io/quides/

3. Selenium Tutorial:
e https://www.seleniumhg.org/docs/03 webdriver.jsp
e https://www.quru99.com/selenium-tutorial.html

4. Cucumber-Selenium Framework using Java/Maven
e http://toolsga.com/cucumber-automation-framework/

Purpose

This report provides information about requirements and implementation steps taken to
introduce Cucumber-Selenium for Oscar EMR Clinical Management System.


https://oscar-emr.com/about-us/
https://docs.cucumber.io/guides/
https://www.seleniumhq.org/docs/03_webdriver.jsp
https://www.guru99.com/selenium-tutorial.html
http://toolsqa.com/cucumber-automation-framework/
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Introduction

As part of my Industrial Project at the University of Victoria, the objective of this report
is to introduce Behavior Driven Development (BDD) for Oscar Electronic Medical
Record (Oscar EMR) Clinical Management System using Cucumber-Selenium
Automation framework.

Oscar EMR Clinical Management System

OSCAR is an open-source Electronic Medical Record (EMR) designed by doctors for
doctors, for use in medical offices and by a variety of other frontline healthcare
professionals in Canada and other countries [1]. Oscar EMR is primarily used in British
Columbia and Ontario provinces and currently holds about 20% of market share in
Canada.

Oscar EMR is built using JAVA Programming language, MySQL database and runs
using Apache Tomcat Web Container. Several frameworks are used in Oscar web
application like Struts, Spring, JPA, Angular and jQuery.

BDD (Behaviour-Driven Development)

BDD (Behaviour-Driven Development) evolved from TDD (Test Driven Development)
and facilitates smooth communication between product owners, business analysts,
stakeholders and the development team members [2]. It helps in driving the development
process by means of automated acceptance tests using Gherkin language [3].

Many times, during the software development process, exact requirements are not
properly communicated from business analysts and product managers to the development
team members. This leads to rework and delay in project delivery. To resolve this issue,
BDD approach is implemented using Gherkin language and Cucumber Feature files. In
the BDD approach, Gherkin test steps (When, Then and But) are written by Developers
and then approved by Business Analysts, Product Owner and Stakeholders before the
development phase begins. This ensures clear requirement specifications and timely
delivery of project.
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Figure 1 - Behavior Driven Development

(Source: https://site.gitscrum.com/agile-glossary- -driven-development-bdd/)

Test Automation

In test automation, test execution is done automatically by an internal/external software
instead of manual user actions [4]. Automation tests are often used during Regression and
Smoke testing after a major release deployment and saves time and effort for testers.
There are several types of automation testing — User Interface, API Driven Testing and
Unit Testing. In User Interface Testing, user interactions with browser are automatically
performed by an external utility like WebDriver. For this project, User Interface Testing

will be implemented using Selenium Web driver Utility.

Report Overview

The report has been divided into following major sections:

1.

Industrial Context and Requirements: This section contains details about the
choice of frameworks for BDD and Test Automation over other alternatives. It also
provides details about the high-level design and package structure used for the

Major Components, Packages and Classes: This section gives a basic overview of
package used in the project. It also gives a brief overview of classes and concepts
which have been used in the codebase.
Integration of Automation Test Suite in Oscar-EMR repository: In this section, a
sample test case will be picked from Oscar Atlassian Wiki and all the components of



the project will step by step created to introduce BDD Automation for this test case
using Cucumber-Selenium framework.

4. Scaling Test Steps to Cover Entire Consultation Note Screen Functionality and
Final Results: This section will explain how the project has been scaled to include
the complete Consultation Note Screen functionality. The scope of the project is to
cover OSCAR 15 Consultation Note Screen Test Cases from Oscar Wiki under
Consultation module and convert them to Automated Test Scripts using Cucumber
Selenium  Automation framework. The test cases can be found at
https://oscaremr.atlassian.net/wiki/spaces/OS/pages/54001741/OSCAR+15+Consulta
tion+Note+Screen+Test+Cases.

5. Conclusions and Recommendations: This section will explain the final results and
what can be done in future to improve the speed and efficiency of the project. Major
decisions, that were taken during the project keeping in mind the advantages and
trade-offs, have also been discussed in this section. This sections also contains details
about defects discovered till now during execution of framework and the
steps/shortcuts new developers can take to further enhance testing suite and cover
additional test cases.

Industrial Context and Requirements

Currently, as part of Oscar-EMR deployment process, Unit and manual tests are run after
any major releases in staging/production environment. The Unit Tests are run using JUnit
framework to test individual components and manual smoke testing is done after release
to make sure Production code is working as expected. Until now, no BDD or Web
Browser Automated Testing framework has been implemented for Oscar-EMR.

Tool for BDD

The main objective of the Industrial project is to introduce Automation Testing
Framework using BDD (Behaviour Development Development) for Oscar EMR.
Cucumber is a tool based on Behavior Driven Development framework and its
specification consists of Scenarios and Steps which are written in Gherkin language.
Cucumber was chosen over other BDD tools due to following reasons [5] [6]:

1. Cucumber is one of the most advanced and popular BDD frameworks in Java
today.

2. Cucumber is easier to use and configure when compared to other BDD tools like

JBehave, EasyB and JDave.

JDave and EasyB are lightweight tools and not ideal for large scale testing suite.

4. JBehave works fine for large scale projects but it has difficult configuration and
syntax compared to Cucumber.

5. Cucumber has many inbuild libraries and features that work well in large and
complicated QA Projects.

w

11


https://oscaremr.atlassian.net/wiki/spaces/OS/pages/54001741/OSCAR+15+Consultation+Note+Screen+Test+Cases
https://oscaremr.atlassian.net/wiki/spaces/OS/pages/54001741/OSCAR+15+Consultation+Note+Screen+Test+Cases

~

There are several Cucumber plugins both inbuilt as well as by third party that can
generate highly detailed reports and graphs.

Cucumber has active development community and detailed documentation.
Cucumber’s integration with Automated Tools like Selenium is easy and has
already been implemented by several companies using Agile and BDD approach.

Tool for User Interface Test Automation

For browser automation testing, Selenium tool was chosen for the project . Selenium is a
browser automation tool used to automate user action and manual inputs. There are many
alternatives to Selenium like Protractor, Jasmine, UFT and TestComplete [7]. Selenium
may have some disadvantages like learning curve is bigger and it is time consuming to
write Selenium test scripts, but it was still chosen over other tools due to following
reasons [7]:

1.

2.

3.

4.

Selenium generates robust and less fragile tests compared to other automation
tools.

Oscar EMR is open source and is built using Java and Maven. Selenium is also
open source and works best for applications written in Java.

Selenium has many inbuilt libraries to perform complex driver operations and its
latest version is up to date with latest developments and trends.

Integration of Selenium with Cucumber using Java/Maven is easy and has been
already been implemented by several developers and projects.

High Level Design and Package Structure

Following a snapshot of the high-level design structure of the JUnit, Cucumber and
Selenium Tests and how they fit together:

12



Cucumber Feature File Nl StepDefinition Methods and

JUnit Test Runner (Gherkin Scenarios and Steps) ¥ Hooks

Page Objects

File Reader : Automated Test Execution of
Manager I Step Definition using Selenium

Web Driver
Manager

Figure 2 - High Level Design

The project consists of 7 packages added in src/test/java directory and a folder
cucumberSeleniumFramework added in src/test/resources directory. Following is a
snapshot of the packages and folders added oscar repository:
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[ Package Explorer 33 S =) A= )
v &%’ > oscar [oscar hrshjain/system-integration-testing]
v &% src/test/java
» i org.oscarehr.billing.CA.BC.dao
» 2 org.oscarehr.billing.CA.dao
> {2 org.oscarehr.billing.CA.ON.dao
» # org.oscarehr.casemgmt.service
» ¢ org.oscarehr.common.dao
» 2 org.oscarehr.common.dao.forms
I L 2
v d* org.oscarehr.consultations.cucumber
» |2} ScenarioContext.java
» [J) TestContext.java
¥ i org.oscarehr.consultations.dataProviders
» |1} ConfigFileReader.java
¥ # org.oscarehr.consultations.enums
> P Context.java
» [ DriverType.java
> PEnvironmentType.java
¥ i org.oscarehr.consultations.managers
» |J} FileReaderManager.java
» [J} PageObjectManager.java
» |2} WebDriverManager.java

¥ i org.oscarehr.consultations.pageObjects [£ Package Explorer 8% S=) .l
» |J} AppointmentAccessPage.java ¥ &4 > oscar [oscar hrshjain/system-integration-testing]
» |2} EncounterPage.java FS?ssrcp’lesUiava
» |J} LoginPage.java ¥ [ src/test/resources
> 3 OscarConsultationRequestPage.java [y born
» |} PatientDetailinfoPage.java = cucumberSeleniumFramework
» |J] PatientSearchResultsPage.java i, configuration.properties
» |2} PrintPreviewPage.java 5 consultationNoteScreenTest.feature
» |1} ViewConsultationRequestsPage.java e
¥ i org.oscarehr.consultations.runners > &eie
» |2} CucumberSeleniumTestRunner.java » [ form
¥ £ org.oscarehr.consultations.stepDefinitions ¥ (% indicatorXMLTemplates
» [Rc ionNoteScr ps.java > V_—&Iabs
» |2} Hooks.java ¥ (org
TSR ¥, demographicsAndProviders.xm|
P i org.oscarehr.decisionSupport.prevention || e2e_setup.sql
> E}f‘ org.oscarehr.e2e.constant RinitFoerNAR.sq\

Figure 3 - Package Structure
Following is a brief description of the packages and folder:

org.oscarehr.consultations.runners: This package has the JUnit test runner class which
will run the tests using Cucumber feature files.

org.oscarehr.consultations.cucumber: This package has the TextContext and
ScenarioText classes. These classes are used to implement Singleton design pattern [8]
and to share data between multiple Step Definition files.

org.oscarehr.consultations.stepDefinitions: This package consists of Step Defenition files
which contain code corresponding to the Steps written in Cucumber Step Definition file.

org.oscarehr.consultations.pageObjects: This package consists of Page Objects on which
the automatic browser actions are being performed. Instead of putting all the automation
seleniuim test scripts in a single file, test scripts have been divided into Page Objects
based on the driver actions that are being performed in these pages.

org.oscarehr.consultations.dataProviders: This package consists of ConfigFileReader
class and is used to ensure data-driven testing for Oscar-EMR.

14



org.oscarehr.consultations.enums: This package helps in data-driven testing and also for
sharing context and data within the project. It is also used to define and provide options
for driver and environment during the test run.

org.oscarehr.consultations.managers: This package consist of FileReaderManager,
PageObjectManager and WebDriverManager classes. These classes are used to ensure
Singleton Design Pattern [8] for PageObjects, ConfigFileReader and WebDriver
respectively.

cucumberSeleniumFramework: This folder is located in src/test/resources and consists of
a. configuration.properties: Used to store data and configuration parameters used in
the project.
consultationNoteScreenTest.feature: Consists of Cucumber Test Steps written in Gherkin
language.

Major Components, Packages and Classes

This section will give brief overview of packages, classes and concepts that are being
used in the project.

Cucumber Feature File

The Cucumber feature file consists of Scenario and Steps written using Gherkin language
[3]. For example, following is a snapshot of Consultation Note Screen Test Cases derived
from Oscar Wiki spaces.

1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User

Step  Description Precondition Action Expected Results Actual Pass/Fail Notes
] Results
#1 Consultation Response/ Request 1. Consultation Response/  Verify that when new Consult Note is started, the Default letterhead selection

Letterhead should default to the Request screen is present  default letterhead selection displays for the current should be for the current Oscar

logged-in user 2. User is logged in with Oscar user logged-in user logged-in

correct credentials

#2 Ability to select other Letterheads Provider records are 1. Select Letterhead drop down 1. Letterhead is selectable from
selection registered within the 2. Verify that other Letterheads can be selected the drop down list
OSCAR database using drop down Letterhead field 2. User should be able to select
other letterhead name from the
drop down
#3 Ability to save Cansultation Select Save button 1. Save button is available on
Response/ Request the floating bar

2. Consultation Request/
Respense is saved

#4 Ability to display Consultation Select Print Preview button 1. Consultation Request/
Response/ Request print preview Response Print preview window
screen Pops up

2. Selected Letterhead should
populate in FROM section

Figure 4 - Test Scenario Snapshot

Following is the snapshot of Cucumber Feature File with Scenario and Test Steps
converted from above test cases:

15



Feature: Consultation Note Screen functionality

@1.0TestConsultationResponseRequestLetterhead
Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User
When New Consult Note is started
Then Default letterhead selection should be for the current Oscar user logged-in
When User selects letterhead dropdown
Then User should be able to select other letterhead name
When User selects Save button
Then Save button is available and Consultation Request/ Response is saved
When User selects Print Preview button
Then Consultation Request/ Response Print preview window pops up
And Selected Letterhead should populate in FROM section

Figure 5 - Feature File Snapshot

Step Definition

Step Definitions map each Cucumber Gherkin step into runnable programming code to
carry out the actions that need to be performed by the step [6]. Each Gherkin step in
Cucumber feature file is represented in the form of Step Definition method. The
annotations of these methods should match the Gherkin steps. For example, following are
the two highlighted Gherkin Steps in Cucumber Feature file:

@1.08TestConsultationResponseRequestLetterhead

S H d in User
When New Consult Note is started
Then Default letterhead selection should be for the current Oscar user logged-in

when User selects letterhead dropdown

Then User should be able to select other letterhead name

When User selects Save button

Then Save button is available and Consultation Request/ Response is saved
When User selects Print Preview button

Then Consultation Request/ Response Print preview window pops up

And Selected Letterhead should populate in FROM section

Figure 6 - Gherkin Steps

Following are the two methods in Step Definition file that map to the above highlighted
Gherkin Steps:

@when("~New Consult Note is started$")

public void new_Consult_Note_is_started() {
//Navigate to Consultations Page
oscarConsultationRequestPage.navigate_to_consultations_page();

//Click on New Consultation link
oscarConsultationRequestPage.start_new_consultation();

@Then("~Default letterhead selection should be for the current Oscar user logged-in$")

public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in() {
// Verify letterhead value
oscarConsultationRequestPage.verify_default_letterhead_selection();

Figure 7 - Step Definition Methods

16



Annotations of these methods should exactly match the text of Gherkin steps. For the
method names, it is not required to keep them same as the Gherkin steps but is highly
recommended to ensure clean and readable code.

Selenium Tests

These are the browser actions that are performed automatically by the web driver [9].
These browser actions replace manual operations by a tester like starting a new web
instance, finding a web element, clicking a web element, entering values in textbox and
submitting a button. Following is a sample code snippet that starts Firefox browser
instance, enter oscar_url and logs into Oscar EMR:

import
import
import
import
import
public

W 00 NGOV DA WN R

W W INNRNNNMNNNNMNNNNNNRRRRBRRRBRRRBR R
P ® VLNV A WNRO®OOWONOGOULRMWNRO®
-
-

org.openga.selenium.By;
org.openga.selenium.WebDriver;
org.openda.selenium.WebElement;
org.openqga.selenium.firefox.FirefoxDriver;
org.openga.selenium.Keys;

class MyClass {

public static void main(String[] args) {

// declaration and instantiation of objects/variables
System.setProperty("webdriver.gecko.driver","/Users/hjain/code/geckodriver");
WebDriver driver = new FirefoxDriver();

String baseUrl = " https://localhost:8442/oscar";

// launch Fire fox and direct it to the Base URL

driver.get(baseUrl);

//Get web element for username, password and pin

WebElement username = driver.findElement(By.id("username"));

WebElement password = driver.findElement(By.id("password"));

WebElement pin = driver.findElement(By.id("pin"));

//Enter values for the web element
username. sendKeys ("oscardoc");
password. sendKeys ("LEADlab!");
pin.sendKeys("1117");

//Click on login button
pin.sendKeys(Keys.RETURN);

//close Fire fox

driver.close();

These Selenium tests will be added into Step Definition methods so that the browser
actions are performed as part of Cucumber Framework.

Page Objects and Page Object Manager

If more code is added in StepDefinition files, methods in the StepDefinition file can
become bloated and the codebase can become longer and difficult to manage. For this
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purpose, the code in the Step Definition files (performing Selenium driver operations) is
divided into several PageObjects [10].

For example, if the code is accessing 5 pages, then instead of putting all the code in a
single StepDefinition method, PageObjects can be created for each page and the code can
be divided among these PageObjects. Following is a snapshot of LoginPage PageObject.

[J] LoginPage.java £
1 package org.oscarehr.consultations.pageObjects;
=

3= import
4 dimport
5 import
6 import

org.openqa.selenium.Keys;
org.openga.selenium.WebDriver;
org.openga.selenium.WebElement;
org.openga.selenium.support.FindBy;

7 import org.openga.selenium.support.How;
8 dimport org.openga.selenium.support.PageFactory;
9 import org.oscarehr.consultations.managers.FileReaderManager;
10
11 public class LoginPage {
12
13 WebDriver driver;
14
15 public LoginPage(WebDriver driver) {
16 this.driver = driver;
17 PageFactory.initElements(driver, this);
18
19
20= @FindBy(how = How.NAME, using = "username")
21 static WebElement username;
22
23 @FindBy(how = How.NAME, using = "password")
24 static WebElement password;
25
26 @FindBy(how = How.NAME, using = "pin")
27 static WebElement pin;
28
29& @FindBy(how = How.XPATH, using = "//al@class='ng-scope ng-binding'] [contains(text(), 'Schedule')]")
30 static WebElement schedule;
31
32
33 public void login_into_oscar_emr() {
34 // launch Fire fox and direct it to the Base URL
35 String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationUrl();
36 driver.get(baseUrl);
37
38 //Enter Username, password and Pin
39 username.sendKeys (FileReaderManager.getInstance().getConfigReader().getOscarUsername());
40 password.sendKeys (FileReaderManager.getInstance().getConfigReader().getOscarPassword());
41 pin.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPin());
42 pin.sendKeys(Keys.RETURN) ;
43
44 //0ther selenium methods to wait for page load until visibility of elements
15 //did not work to resolve the unexpected pop-up after clicking Schedule option
46 try {
47 Thread.sleep(5000) ;
48 } catch (InterruptedException e) {
¥=49 // TODO Auto-generated catch block
50 e.printStackTrace();
51
52 }

Figure 8 - Page Object Design

Along with PageObjects, PageObjectManager.java class is used to ensure that not more
than a single instance of PageObjects is used during the test run and all the PageObjects
can be accessed from a single point of access. Following is a snapshot of
PageObjectManager.java:
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[J) PageObjectManager.java §%
| package org.oscarehr.consultations.managers;

3 import org.openga.selenium.WebDriver;

4 import org.oscarehr.consultations.pageObjects.AppointmentAccessPage;

5 dimport org.oscarehr.consultations.pageObjects.EncounterPage;

6 import org.oscarehr.consultations.pageObjects.LoginPage;

7 import org.oscarehr.consultations.pageObjects.0OscarConsultationRequestPage;
8 dimport org.oscarehr.consultations.pageObjects.PatientDetaillnfoPage;

9 dimport org.oscarehr.consultations.pageObjects.PatientSearchResultsPage;
10 import org.oscarehr.consultations.pageObjects.PrintPreviewPage;
11 import org.oscarehr.consultations,pageObjects,ViewConsultationRequestsPage;
12
13 public class PageObjectManager {
14
15 private WebDriver driver;
16 private OscarConsultationRequestPage oscarConsultationRequestPage;
17 private LoginPage loginPage;
18 private ViewConsultationRequestsPage viewConsultationRequestsPage;
19 private PrintPreviewPage printPreviewPage;
20 private AppointmentAccessPage appointmentAccessPage;
21 private EncounterPage encounterPage;
22 private PatientSearchResultsPage patientSearchResultsPage;
23 private PatientDetailInfoPage patientDetailInfoPage;
24& public PageObjectManager(WebDriver driver) {
25 this.driver = driver;

26
27
288 public OscarConsultationRequestPage oscarConsultationRequestPage() {
29 return (oscarConsultationRequestPage == null) ? oscarConsultationRequestPage = new OscarConsultationRequestPage(driver)
30

328 public LoginPage loginPage() {

return (loginPage =< null) ? loginPage = new LoginPage(driver) : loginPage;

Figure 9 - Page Object Manager

Hooks

: oscarConsultat.

Hooks are used to set up prerequisites that are run before a scenario starts and after-steps
that are run as soon as Scenario is complete [11]. For example, before running any
scenario, user needs to be logged into Oscar-EMR and after running a scenario, user
needs to be log out and close the browser. @Before annotation is used to run prerequisite
methods before executing a scenario and @After annotation is used to run after-step
methods after executing a scenario. Following is a snapshot of Hooks.java class:
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[J) Hooks.java $3
1 package org.oscarehr.consultations.stepDefinitions;

3= import org.oscarehr.consultations.cucumber.TestContext;

4 import org.oscarehr.consultations.pageObjects.AppointmentAccessPage;

5 dimport org.oscarehr.consultations.pageObjects.EncounterPage;

6 import org.oscarehr.consultations.pageObjects.LoginPage;

7 import org.oscarehr.consultations.pageObjects.PatientDetailInfoPage;

8 dimport org.oscarehr.consultations.pageObjects.PatientSearchResultsPage;
import org.oscarehr.consultations.pageObjects.ViewConsultationRequestsPage;

(o)

10
11 import cucumber.api.java.After;
12 import cucumber.api.java.Before;

14 public class Hooks {

16 TestContext testContext;

17 LoginPage loginPage;

18 AppointmentAccessPage appointmentAccessPage;

19 PatientSearchResultsPage patientSearchResultsPage;

20 EncounterPage encounterPage;

21 PatientDetailInfoPage patientDetailInfoPage;

22 ViewConsultationRequestsPage viewConsultationRequestsPage;

23

24 public Hooks(TestContext context) {

25 testContext = context;

26 loginPage = testContext.getPageObjectManager().loginPage();

27 appointmentAccessPage = testContext.getPageObjectManager().appointmentAccessPage();
28 patientSearchResultsPage = testContext.getPageObjectManager().patientSearchResultsPage();
29 encounterPage = testContext.getPageObjectManager().encounterPage();
3!

326 @Before(order=0)

33 public void user_logs_into_oscar_emr() {

34 //Start Browser and enter Enter Login credentials

35 loginPage. login_into_oscar_emr();

]

37 // Click on schedule Option

38 . loginPage.click_on_schedule();

Figure 10 - Hooks.java

JUnit Test Runner

JUnit framework is used to execute the Cucumber scenarios and step definition files.
@RunWith(Cucumber.class) annotation is used to make sure that JUnit runner is run
through Cucumber class and @CucumberOptions annotation is used to specify the

Cucumber feature files that will be included in the test run.
Following is the snapshot of JUnit Test Runner file:

*IntegrationTestRunner.java 23

1 package org.oscarehr.integration.consultations.stepDefinitions;
2
3@ import org.junit.runner.RunWith;[]

8 @RunWith(Cucumber.class)

9 @CucumberOptions(

10 features = {

11 "src/test/resources/integration/ConsultationNoteScreenTest. feature"}
12 )

14 public class IntegrationTestRunner {

16}

Figure 11 - JUnit Test Runner
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A separate JUnit runner has been created for this project within Oscar repository. The
runner can be run individually for BDD Tests. In future, it can be integrated with Oscar
JUnit runner so that it is part of the Oscar JUnit test suite.

Configuration Property File

Configuration.properties file is used to store test data and parameters in the form of key-
value pairs [9]. Using Configuration.properties file, the parameter values can be updated
easily and without changing the code.

Following is a snapshot of the Configuration.properties file.

=| *Configuration.properties 3

1 driverPath=/Users/harshjain/code/geckodriver
2 oscar_url=https://localhost:8442/0scar
3 oscar_username=gscardoc
4 oscar_password=LEADlab!
5o0scar_pin=1117
6 oscarRegistrationID=123456
7 environment=1local
8 browser=firefox
9 windowMaximize=true
10 implicitlyWait=20
11 patientFirstName=HARSH
12 patientLastName=JAIN
13 year0fBirth=1989
14 monthOfBirth=08
15 day0fBirth=23
16 sex=M
17 healthCardNumber=983991
18 healthCardType=BC
19 address=10825 E 62nd Ave
20 city=Vancouver
21 province=BC
22 postal=V5X2H1
23 homePhone=250-884-1839
24 workPhone=250-884-1839
25 email=harshagrawaljain@amail.com

Figure 12 - Configuration.properties file

Config File Reader Class
ConfigFileReader class is used to retrieve parameter values present in the Configuration

Property File. This is done using inbuilt packages Buffered Reader and File Reader
classes in java. Following is a snapshot of the Config File Reader class.
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[J] configFileReader.java $3
1 package org.oscarehr.consultations.dataProviders;
2

3# import java.io.BufferedReader;[]
11
12 public class ConfigFileReader {
13

14 private Properties properties;

15 private final String propertyFilePath= "src/test/resources/integration/Configuration.properties";
16

17

18= public ConfigFileReader(){

19 BufferedReader reader;

20 try {

21 reader = new BufferedReader(new FileReader(propertyFilePath));

22 properties = new Properties();

23 try {

24 properties.load(reader)

25 reader.close();

26 } catch (IOException e) {

27 e.printStackTrace();

28 }

29 } catch (FileNotFoundException e) {

30 e.printStackTrace();

31 throw new RuntimeException("Configuration.properties not found at " + propertyFilePath);
32

33 }

34

35& public String getDriverPath(){

36 String driverPath = properties.getProperty("driverPath");

37 if(driverPath!= null) return driverPath;

38 : else throw new RuntimeException("driverPath not specified in the Configuration.properties file.");
39

40

Figure 13 - ConfigFileReader

Each key-value pair in Configuration Property File has its own get method in the
ConfigFileReader class. For example, value of oscar_username key is accessed using
method getOscarUsername() in ConfigFileReader.

|=| Configuration.properties 23

1 driverPath=/Use rs/ha rshj alnlcode/qeckod river

5 oscar_pln 1117
6 oscarReglstratlonID 123456

Figure 14 - Key, Values in Configuration.properties

ConfigFileReader.java 33
79

80 public String getOscarUsername() {

81 String oscar_username = properties.getProperty("oscar_username");

82 if(oscar_username != null) return oscar_username;

83 , else throw new RuntimeException("url not specified in the Configuration.properties file.");
84

Figure 15 - ConfigFileReader Method to access Parameters

Value of oscar_username parameter is accessed by creating a ConfigFileReader instance
in Step Definition file and calling getOscarUsername() method of this instance.
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//Create ConfigFileReader Object
ConfigFileReader configFileReader = new ConfigFileReader();

//Call getOscarUsername() from the configFileReader object
String oscar_username = configFileReader.getOscarUsername();

Figure 16 - Create ConfigFileReader Instance

File Reader Manager Class

To access configuration key-values from several classes, a new ConfigFileReader
instance needs to be created every time. This can be avoided by using File Reader
Manager. File Reader Manager is used to make sure that there is only one instance of
ConfigFileReader class (initiated on first use) used during test run and there is global
point of access to it.

Following is the snapshot of FileReaderManager:

[J) *FileReaderManager.java 5%

1 package org.oscarehr.consultations.managers;

2

3 import org.oscarehr.consultations.dataProviders.ConfigFileReader;
4

5 public class FileReaderManager {

b

7 private static FileReaderManager fileReaderManager = new FileReaderManager();
8 private static ConfigFileReader configFileReader;

9
10 private FileReaderManager() {
11
12
13E public static FileReaderManager getInstance( ) {
14 return fileReaderManager;
15
16
17= public ConfigFileReader getConfigReader() {
18 return (configFileReader == null) ? new ConfigFileReader() : configFileReader;
19
20
21}

Figure 17 - FileReaderManager

For example, ConfigFileReader can be accessed using
FileReaderManager.getinstance().getConfigReader() method and Oscar Username can
be accessed using

FileReaderManager.getinstance().getConfigReader().getOscarUsernamed() method.

WebDriver Manager
WebDriverManager takes care of operations like locating geckodriver.exe file, initiating

and closing browser instance. One more crucial functionality of WebDriverManager is to
ensure that a single driver instance is used for one particular Cucumber Scenario
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(especially when the driver is accessed by several PageObject classes). Following is
snapshot of WebDriveManager:

[J] webDriverManager.java £3

1 package org.oscarehr.consultations.managers;

38

o~ owm

o

@~
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35

36

38
39
40
41
42
43
44
45
46

48
49

import
import
import
import
import
import
import

public

java.util.concurrent.TimeUnit;
org.openga.selenium.WebDriver;
org.openga.selenium.chrome.ChromeDriver;
org.openqga.selenium. firefox.FirefoxDriver;
org.openga.selenium. ie.InternetExplorerDriver;
org.oscarehr.consultations.enums.DriverType;
org.oscarehr.consultations.enums.EnvironmentType;

class WebDriverManager {

private WebDriver driver;

private static DriverType driverType;

private static EnvironmentType environmentType;

private static final String CHROME_DRIVER_PROPERTY = “webdriver.chrome.driver";
private static final String FIREFOX_DRIVER_PROPERTY = "webdriver.gecko.driver";

public WebDriverManager() {

driverType = FileReaderManager.getInstance().getConfigReader().getBrowser();
environmentType = FileReaderManager.getInstance().getConfigReader().getEnvironment();

public WebDriver getDriver() {

}

if(driver == null) driver = createDriver();
return driver;

private WebDriver createDriver() {

}

switch (environmentType) {

case LOCAL : driver = createlocalDriver();
break;

case REMOTE : driver = createRemoteDriver();
break;

return driver;

private WebDriver createRemoteDriver() {

}

throw new RuntimeException("RemoteWebDriver is not yet implemented");

private WebDriver createLocalDriver() {

switch (driverType) {
case FIREFOX :
System.setProperty(FIREFOX_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReader().getDriverPath());
driver = new FirefoxDriver();
break;
case CHROME :
System.setProperty(CHROME_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReader().getDriverPath());

Figure 18 - WebDriverManager

Test Context and Scenario Context

Test Context uses cucumber-picocontainer library to divide StepDefinition files into
multiple classes and also to ensure Singleton Design Pattern for Page Object Manager,
and WebDriverManager [12]. The Singleton Design Pattern [8] ensures that single
instances of PageObjectManager.class and WebDriverManager.class are used throughout
the test run and there is a global point of access to it.
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[J] TestContext.java 52 | [J] ScenarioContext.java

1 package org.oscarehr.consultations.cucumber;

2

3% import org.oscarehr.consultations.managers.PageObjectManager;[]
5

6 public class TestContext {

7 private WebDriverManager webDriverManager;

8 private PageObjectManager pageObjectManager;

9 public ScenarioContext scenarioContext;

10

11= public TestContext(){

12 webDriverManager = new WebDriverManager();
13 pageObjectManager = new PageObjectManager(webDriverManager.getDriver());
14 scenarioContext = new ScenarioContext();

15 }

16

17¢= public WebDriverManager getWebDriverManager() {
18 return webDriverManager;

19 }

20

21e public PageObjectManager getPageObjectManager() {
22 return pageObjectManager;

23 }

24

25 public ScenarioContext getScenarioContext() {
26 return scenarioContext;

27 }

28

29 }

30

Figure 19 - TestContext.java

ScenarioContext is used to share dynamic data (generated during a test run) among
different Stepdefinition files [13].
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[J] TestContext.java [J] ScenarioContext.java £3
1 Jackage org.oscarehr.consultations.cucumber;

3% import java.util.HashMap;[]

6

7 public class ScenarioContext {

8

9 private Map<String, Object> scenarioContext;

10

11= public ScenarioContext(){

12 scenarioContext = new HashMap<>();

13 }

14

15= public void setContext(Context key, Object value) {
16 scenarioContext.put(key.toString(), value);
17 }

18

19= public Object getContext(Context key){

20 return scenarioContext.get(key.toString());
21 }

22

23= public Boolean isContains(Context key){

24 return scenarioContext.containsKey(key.toString());
25 }

26

27 '}

28

Figure 20 - ScenarioContext.java

Integration of Automation Test Suite in Oscar-EMR
repository

A small test case will be picked from Oscar Atlassian Wiki and all the steps taken to
implement Cucumber-Selenium framework for this particular test case will be explained.
This will involve several steps like adding libraries to Oscar repository, creating basic
Selenium tests, designing Step Definition files, creating Page Objects, adding Manager
classes and publishing test Result Reports. This section will help future developers to
have a deep understanding of the architecture and concepts so that it is easier for them
add Steps for remaining Test Cases.

Following is the High-Level Design for reference:
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Cucumber Feature File StepDefinition Methods and

JUnit Test Runner (Gherkin Scenarios and Steps) Hooks

Page Objects

File Reader Automated Test Execution of

W ELET-Clg

Step Definition using Selenium

Web Driver

Manager

Figure 21 - High Level Design

Setting up Oscar repository from git

The primary up to date oscar repository is located at link
https://bitbucket.org/oscaremr/oscar. This repository has been mirrored and forked by
UVic Lead Labs Team under scoophealth account at
https://github.com/scoophealth/oscar.

The scoophealth repository has been further forked and a new branch hrshjain/system-
integration-testing has been created for the project. The latest code can be found at link
https://github.com/hrshjain/oscar/tree/hrshjain/system-integration-testing and pull request
can be reviewed at https://github.com/hrshjain/oscar/pull/1.

If developers are using Eclipse IDE for this project, then it is highly recommended to
install Cucumber Eclipse Plugin by selecting Help —> Install New Software and adding
link http://cucumber.github.com/cucumber-eclipse/update-site as location. Also, during
the process of adding code, if eclipse displays error of missing selenium/cucumber
package and also provides a fix to add packages, developers can go ahead and add those
packages in Class files.

Add Selenium and Cucumber Library Dependencies
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This is the first crucial step in implementing Cucumber Selenium Automation framework
in Oscar EMR repository. Following Selenium and cucumber dependencies should be

added to the pom.xml file:

selenium-java 3.14.0
cucumber-java 1.2.5

cucumber-junit 1.2.5

N

¥ &3> oscar [oscar hrshjain/system-integration-testing
» &% > srcftestfjava
» (8 src/test/resources
» &% > src/mainfjava
» (7 src/main/resources
» ®\, Maven Dependencies
> =\ JRE System Library [JavaSE-1.7]
» &\ JUnit 4
P (5 catalina_base
¥ 7y database
» Zzdocs
» [z local_repo
> yrelease
P &3> src
P> Ztarget
> Futils
- 3RDPARTYLICENSES
¥, ar2005.xml
a?copy,isp.sh
$, copy_jsps.xml
- COPYING
FJispe.xml
=
= readme.txt
B set_env.bat
¥ set_env.sh

cucumber-jvm-deps 1.0.5

. cucumber-picocontainer 1.2.5

<dependency>
<groupId>org.apache.commons</groupId>
<artifactId>commons-text</artifactId>
<version>1.3</version>

7 </dependency>

<dependency>
<groupld>org.seleniumhg.selenium</groupId>
<artifactId>selenium-java</artifactid>
<version>3.14.0</version>

</dependency>

<dependency>
<groupld>info.cukes</groupld>
<artifactId>cucumber-java</artifactId>
<version>1.2.5</version>

</dependency>

<dependency>
<groupld>info.cukes</groupIld>
<artifactId>cucumber-jvm-deps</artifactId>
<version>1.0.5</version>
<scope>provided</scope>

54 </dependency>

<dependency>
<groupld>info.cukes</groupld>
<artifactId>cucumber-junit</artifactId>
<version>1.2.5</version>
<scope>test</scope>

</dependency>

1161 <dependency>

1162 <groupld>info.cukes</groupld>

1163 <artifactId>cucumber-picocontainer</artifactld>

1164 <version>1.2.5</version>

165 <scope>test</scope>
1166 </dependency>
1167 </dependencies>

1169 <build>
1170 <resources>
171 <resource>
1172 <directory>${basedir}/src/main/resources</directory>
<filtering>true</filtering>

Figure 22 - pom.xml

Code snippet of dependencies added to pom.xml file:
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<dependency>

<groupIld>org.seleniumhq.selenium</
groupId>

<artifactId>selenium-
java</artifactId>

<version>3.14.0</version>
</dependency>
<dependency>

<groupId>info.cukes</groupId>
<artifactId>cucumber-
java</artifactId>
<version>1.2.5</version>
</dependency>
<dependency>

<groupId>info.cukes</groupld>
<artifactId>cucumber-
Jjvm-deps</artifactId>
<version>1.0.5</version>
<scope>provided</scope>
</dependency>
<dependency>

<groupId>info.cukes</groupId>
<artifactId>cucumber-
Jjunit</artifactId>
<version>1.2.5</version>
<scope>test</scope>
</dependency>
<dependency>

<groupld>info.cukes</groupId>
<artifactId>cucumber-

picocontainer</artifactId>

<version>1.2.5</version>

<scope>test</scope>
</dependency>
</dependencies>

Figure 23 - Adding Selenium and Cucumber dependencies in pom.xml

After updating pom.xml file, oscar maven project can be updated with these by
performing following two operations:

a. Right Click on Project -> Select “Run as” -> Select “Maven Clean”

New »
+ B srcfestiresources Go Into
+ &8 srcimai
. ‘;g e Open in New Window
(% srejmain/ressurces
¥ B Maven Dependencies Open Type Hierarchy B [
B JRE System Library [JavaSE-17 Show In EW »
» B UnL S _
b (catiling base [ Copy *C
¥ (4 datsbase 4 Copy Qualified Name:
¥ By aocs T Paste 4
> Gylocarepa X Delete ®
b (o OscarEMRSIT [ ot
» Cxralaasa
o Build Path >
b o target ~
» Cputis Source TES >
| SROPARTYLICENSES Refactor XET »
¥, 8r2005.xmi :
@leopi_isp.en i3 Import...
4 Jcopy_isps.xmi i Export...
 COPYING
#ispexml <" Refresh 3
) pom.xm| Close Project
j rendme.txt Close Unrelated Project
oot onvoat Assign Working Sets...
(o set_envsh
¥ 4> OsearEMRTesting [DscoreMRSIT it G Coverage As »
T 441 Run on Server TOXR
¥ > newpackaga = -
* (1) > MyCiass java 1 Debug As » 71 2 Java Application X J
Profile As > Ju3.JUnit Test KT
validate & 4 Maven build LOXM
Restore from Local History... e € Maven bUTM-
Java EE Tools [ G55 Maven clean
Maven »
TEE:“ , ™ 7Maven generate-sources
Compare With > : 8 Maven install
Replace With > 9 Maven test
2P Tools *  Run Configurations...
Configure >
Properties ®l

Figure 24 - Maven Clean
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b. Right Click on Project -> Select “Maven” -> Select “Update Project”
30 osca oscor s svion- oo S

» &% src/test/java

» [ src/test/resources

» &% src/main/java

» (% src/main/resources

» B\ Maven Dependencies

» B, JRE System Library [JavaSE-1.7]

» @), JUnit 4

» [y catalina_base
» (5 database

> (cydocs

» (= local_repo

» (5 > OscarEMRSIT [master] First cc

» (“release
> Gy > src
» (= target
> [ utils
| 3RDPARTYLICENSES
|7 ar2005.xmi
(. copy_jsp.sh
] copy_jsps.xml
. COPYING
& jspc.xml
[s% pom.xml
~ readme.txt
| set_env.bat
(4 set_env.sh

¥ 8:4> OscarEMRTesting [OscarEMRSIT ma

v(&>sc
¥ i3 > newpackage
» [0} > MyClass.java

New >
Go Into

Open in New Window

Open Type Hierarchy Fa

Show In XEW »

{2 Copy %C

42 Copy Qualified Name

[T Paste 8V

% Delete ®
odé

Build Path >

Source X &S >

Refactor X®ET »

4 Import...

& Export...

« Refresh s

Close Project
Close Unrelated Project
Assign Working Sets...

@ Coverage As

© Run As

15 Debug As

Profile As

Validate

Restore from Local History...
Java EE Tools

A A, 58 i

Team
Compare With
Replace With
JPA Tools
Configure

YoV N YV

®

Properties

Add Dependency
Add Plugin
M New Maven Module Project

Download Javadoc
Download Sources
t; Update Project... Xrs
Select Maven Profiles... ~XP
Disable Workspace Resolution
Disable Maven Nature

Assign Working Sets...

Figure 25 - Maven Update Project

Select Test Cases to Automate from Oscar Wiki

For this report, the following highlighted manual test case has been picked from Oscar
Note Screen Test Cases to demonstrate how they will be converted to Automated BDD
Test scripts using Cucumber-Selenium Framework.

1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User

Step  Description Precondition Action Expected Results Actual PassfFail Notes
1] Results
#1 Consultation Response/ Request 1. Consultation Response/  Verify that when new Consult Note is started, the Default letterhead selection
Letterhead should default ta the Request screen is present  default letterhead selection displays for the current should be for the current Oscar
logged-in user 2. User is logged in with Oscar user logged-in user logged-in
correct credentials
#2 Ability to select other Letterheads  Provider records are 1. Select Letterhead drop down 1. Letterhead is selectable from
selection registered within the 2. Verify that other Letterheads can be selected the drop down list
OSCAR database using drop down Letterhead field 2. User should be able to select
other letterhead name from the
drop down
#3 Ability to save Consultation Select Save button 1. Save button is available on
Respanse/ Request the floating bar
2. Consultation Request/
Response is saved
#4 Ability to display Consultation Select Print Preview button 1. Consultation Request/

Response/ Request print preview
screen

Response Print preview window
pops up

2. Selected Letterhead should
populate in FROM section

Figure 26 - Sample Test Case to Demonstrate Selenium Cucumber Framework
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The test case can be found at link:
https://oscaremr.atlassian.net/wiki/spaces/OS/pages/54001741/OSCAR+15+Consultation
+Note+Screen+Test+Cases.

Convert Test Case to Cucumber Scenario and Steps

The above highlighted test case will now be converted to Cucumber Scenario and Steps.
Under  src/test/resources in  oscar  repository, create a new folder
cucumberSeleniumFramework. Within this folder, create the Cucumber feature file with
name consultationNoteScreen.feature. This feature file will contain the Cucumber
Scenario and Steps.

The Cucumber feature file [6] contains:

1. Header with Author information

2. Feature: A single statement describing the feature which is being tested

3. Scenario: The scenario which is being tested. Annotation is also recommended at
the top of Scenario.

4. Gherkin Test Steps: These are the When/Then/And/But statements written in
Gherkin language. They specify the test steps which need to be taken to test a
particular scenario [3].

A feature file has one Feature specification and each feature specification can have
multiple scenarios with each Scenario having multiple Gherkin steps. Annotation are
used for scenarios to give additional information and their running sequence with respect
to Hooks. The heading of the selected test case
1.0TestConsultationResponseRequestLetterhead is being used as the Scenario annotation
for convenience and tracking purpose.

Following is a snapshot of the Feature file and the Scenario/Steps derived from the
selected test case:

Screenshot:
3 Package Explorer 53 == N m) consultationNoteScreenTest feature §2 oginPage ConsultationNoteScreenSteps.ja
P {3 oscar.oscarLab.caall.upload.nandiers 1 #Author: Harsh Jain
> #f2 oscar.util 2 #Email rshiain ca
¥ [ > srcftest/resources 3= @ConsultationNoteScreenFunctionality - :
o | Feature: Consultation Note Screen functionality
P> [z born
¥ (%> cucumberSeleniumFramework 69 @1.0Tes onsultationResponseRequestLetterhead
configuration.properties Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User

[ @ consultationNoteScreenTest feature = When New Consult Note is started

» (5 dms ° Then Default letterhead selection should be for the current Oscar user logged-in

Figure 27 - Scenario and Gherkin Steps in Cucumber Feature File

Code Snippet:

#Author: Harsh Jain
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#Email: harshjain@uvic.ca

@ConsultationNoteScreenFunctionality

Feature: Consultation Note Screen functionality

@1.0TestConsultationResponseRequestL etferhead
Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User
When New Consult Note is started

Then Default letterhead selection should be for the current Oscar user logged-in

Configure JUnit Test Runner

Create a JUnit test runner to run the above steps in the form of JUnit test cases. Create
package org.oscarehr.consultations.runners under src/test/java folder of the oscar
repository. Create a new file CucumberSeleniumTestRunner.java. in the package.
Following is the screenshot and code of the JUnit test runner:

Screenshot:

[% Package Explorer 33 BS ¥ = 8  [J] CucumberSeleniumTestRunnerjava 53
T VIg.uUsLarEt LY ey
» 2 org.oscarehr.billing.CA.ON.dao g
» {4 org.oscarehr.casemgmt.service 3= import org.junit.runner.RunWith;
» & org.oscarehr.common.dao 4 import cucumber.api.CucumberOptions;
' 5 import cucumber.api.junit.Cucumber

1 package org.oscarehr.consultations.runners;

» f org.oscarehr.common.dao.forms

» f org.oscarehr.common.dao.utils 7 @RunWith(Cucumber. class)

» 2 org.oscarehr.consultations.cucumber 8 @CucumberOptions(
» i org.oscarehr.consultations.dataProviders ¢ features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest. feature",
» {3 org.oscarehr.consultations.enums 10 glue = "org.oscarehr.consultations.stepDefinitions"
» 2 org.oscarehr.consultations.managers )
> ¢} org.oscarehr.consultations.pageObjects 13 public class CucumberSeleniumTestRunner {
¥ # > org.oscarehr.consultations.runners 14
15}

Figure 28 - Design JUnit Test Runner

Code Snippet:

package org.oscarehr.consultations.runners;
import org.junit.runner.RunWith;
import cucumber.api.CucumberOptions;

1
2
3
4
5. import cucumber.api.junit.Cucumber;
6
7
8
9

@RunWith(Cucumber.class)

@CucumberOptions(
features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest.feature",

10. glue = "org.oscarehr.consultations.stepDefinitions"
11. )
12.
13. public class CucumberSeleniumTestRunner {
14.
15. }
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@RunWith(Cucumber.class) annotation is used to ensure that the JUnit runner runs with
Cucumber class. @CucumberOptions annotation is used to specify the feature files that
will be covered as part of the JUnit test. Only one feature file
consultationNoteScreenTest.feature is used for now. However, in case of multiple feature
files, relative path of feature files should be added to features option separated by a
comma.

Run the JUnit test by selecting Right Click and selecting Run as -> JUnit test.

[# Package Explorer $3 == A= [J) CucumberSeleniumTestRunnerjava $3
1 package org.oscarehr.consultations.runners;

» i org.oscarehr.common.dao.forms

» j# org.oscarehr.common.dao.utils seimp <2 Undo Typing ®Z
» &- org.oscarehr. {{
» 2 org.oscarehr. i i @Rul
» &2 org.oscarehr.consultations.enums ) @Cu
> @ h tati 10 R ucumbersSeleniumFramework/consult:
&dorg,nscare r.consultations.managers 11 Open Dec|arat|°n F3
: #org.o r:r»mn e pageObject: { pub’ Open Type Hierarchy fa il
> org. g tations.. 3 : -
fh, org.oscare! rconsu‘ ations. runnerﬁ 3 Open Call Hierarchy ANH
» [LL> CucumberSeleniumTestRunner.java 14 } > _
> B 2 o 1 Show in Breadcrumb B
> org.oscarehr. tepD b
. 1 Quick Outline %0
» j# org.oscarehr.dashboard.handler e
» 2 org.oscarehr. t.p Quick Type Hierarchy ®T
» 3 org.oscarehr.e2e.constant Open With >
» i org.oscarehr.e2e.director Show In XEW »
» §# org.oscarehr.e2e.model
» {4 org.oscarehr.e2e.model.export
» {4 org.oscarehr.e2e.model.export.body
> 4 i 2 Y
3 org.oscarehr.e2e.model.export.header i1 Copy Qualified Name
» i org.oscarehr.e2e.model.export.template =
» {4 org.oscarehr.e2e.model.export.template.observation Paste ®V
» {3 org.oscarehr.e2e.populator 5 3
W oo pop Quick Fix %1
» {#} org.oscarehr.e2e.populator.body _
» 83 org.oscarehr.e2e.populator.neader Source \_ ®S >
» i org.oscarehr.e2e.util Refactor N#T »
» 3 org.oscarehr.eyeform.dao Local History >
» H org.oscarehr.hospitalReportManager.dao
» i org.oscarehr.integration.born Referenr.jes =
» f# org.oscarehr.integration.mchcv Declarations >
» ## org.oscarehr.i ion.nclass.clientRegistry = 5
» # org.oscarehr.labs.alberta 25 Add to Snippets...
» J# org.oscarehr.managers
r @ Coverage As >
» 3 org.oscarehr.pdf Dl 4
» [ org.oscarehr.,PMmodule.dao ¥ Run As »> »1 1Runon Server {XR
» H org.oscarehr.PMmodule. web.forms 45 Debug As >
» {4 org.oscarehr.research.eaaps Profile As > - -
» i org.oscarehr.security.jaas validate Run Configurations...

& i arn nerarahe il

Figure 29 - Run JUnit Test

Following output should be displayed in the console logs:

You can implement missing steps with the snippets below:
@hen("~New Consult Note is started$")
public void new_Consult_Note_is_started() throws Throwable {

// Write code here that turns the phrase above into concrete actions
throw new PendingException();

@Then("~Default letterhead selection should be for the current Oscar user logged-ins$")

public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in() throws Throwable {
// Write code here that turns the phrase above into concrete actions
throw new PendingException();

Figure 30 - Sample Step Definition Methods matching Gherkin Steps
The above message indicates that JUnit test runner was successfully able to pick and run

the Cucumber steps. However, these steps have not been implemented using a
programming language.
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Implementing the missing methods using Step Definition files

To implement the above missing steps using Java programming language, create a
package with name org.oscarehr.consultations.stepDefinitions in src/test/java folder.

[% Package Explorer 33 =%
) 4 m> oscar [oscar nrshjain/system-integration-testing]
v &8 > src/test/java

> lrﬁ org.oscarehr.billing.CA.BC.dao

4 E% org.oscarehr.billing.CA.dao

» 2 org.oscarehr.billing.CA.ON.dao

> 2 org.oscarehr.casemgmt.service

» ¢ org.oscarehr.common.dao

> {ﬂ org.oscarehr.common.dao.forms

> i org.oscarehr.common.dao.utils

> 8% org.oscarehr.consultations.cucumber

> {2 org.oscarehr.consultations.dataProviders

| 2 B& org.oscarehr.consultations.enums

> 2 org.oscarehr.consultations.managers

> E}& org.oscarehr.consultations.pageObjects

> f > org.oscarehr.consultations.runners

% > org.oscarehr.consultations.stepDefinitions

Finge 31- S‘tep Definition Package

In this package, create a new class ConsultationNoteScreenSteps.java and paste the

missing methods from console logs to the class.

Screenshot:
[% Package Explorer $3 B S WA= | UJ [o! i java 82
“» j#2 org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr.consultations.stepDefinitions;
ol 5

» 3 org.oscarehr.billing.CA.dao

> ﬂ-‘ org.oscarehr.billing.CA.ON.dao
» 3 org.oscarehr.casemgmt.service >
» & org.oscarehr.common.dao 6 public class ConsultationNoteScreenSteps {

» 3 org.oscarehr.common.dao.forms d » X &
o . 8e @hen("~New Consult Note is starteds")
!\P org.oscarehr.common.dao.utils 9

3= import cucumber.api.java.en.Then;
} import cucumber.api.java.en.When;

d 7 public void new_Consult_Note_is_started() {
» 2 org.oscarehr.consultations.cucumber

» 3 org.oscarehr.consultations.dataProviders
» # org.oscarehr.consultations.enums

> #org ehr i nagers

» 4 org.oscarehr ions.pageObjects

10 // Write code here that turns the phrase above into concrete actions
11 }

‘:1:— @Then("~Default letterhead selection should be for the current Oscar user logged-in$")
14 public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){

¥ i > org.oscarehr.consultations.runners

17 }
Figure 32 - Step Definition Methods

Code Snippet:

1. package org.oscarehr.consultations.stepDefinitions;

2.

3. import cucumber.api.java.en.Then;

4. import cucumber.api.java.en.When;

5.

6. public class ConsultationNoteScreenSteps {

7.

8. @hen("~New Consult Note is started$")

9. public void new_Consult_Note_is_started() {

10. // Write code here that turns the phrase above into concrete actions

i
[
-

15 // Write code here that turns the phrase above into concrete actions



12.

13. @Then("~Default letterhead selection should be for the current Oscar user logged-in$")

14. public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){
15. // Write code here that turns the phrase above into concrete actions

16. }

17. }

Navigate to JUnit test runner and add glue option in @CucumberOptions annotation.
Glue option is used by Cucumber to locate the Step Definition file.

[% Package Explorer £3 =R ¥ = B  [J] CucumberSeleniumTestRunner.java 53
%8 79 Oscarenr.compron ano 1 package org.oscarehr.consultations. runners;
» {3 org.oscarehr.common.dao.forms 2
» j# org.oscarehr.common.dao.utils 3= import org.junit.runner.RunWith;

» 2 org.oscarehr.consultations.cucumber

» 3 org.oscarehr.consultations.dataProviders
» # org.oscarehr.consultations.enums 7
» 3 org.oscarehr.consultations.managers 8 @RunWith(Cucumber.class)

> org.oscarehr.consultations.pageObjects 9 @CucumberOptions( 3 X
¥ # > org.oscarehr.consultations.runners features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest. feature",

) glue = "org.oscarehr.consultations.stepDefinitions"
> # > org. Itati tepDefiniti
» j# org.oscarehr.dashboard.handler
» 2 org.oscarehr.decisionSupport.prevention
» 3 org.oscarehr.e2e.constant

SRS SR S S

, import cucumber.api.CucumberOptions;
6 import cucumber.api.junit.Cucumber;

public class CucumberSeleniumTestRunner {

}

Figure 33 - Glué’ added in JUnit Test Runner

Code Snippet:

1. package org.oscarehr.consultations.runners;

2.

3. import org.junit.runner.RunWith;

4.

5. import cucumber.api.CucumberOptions;

6. import cucumber.api.junit.Cucumber;

7.

8.  @RunWith(Cucumber.class)

9. @CucumberOptions(

10. features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest.feature",
11. glue = "org.oscarehr.consultations.stepDefinitions"
12. )

13.

14. public class CucumberSeleniumTestRunner {

15.

16. }

Run the JUnit test again. In the JUnit tab, you can observe that the Scenario and two steps
are now passing.
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oo Junit %8 g® &R @ Hy vE A
Finished after 0.28 seconds

Runs: 212 @ Errors: 0 @ Failures: 0 )
X Eﬂorg.oscarehr.consultations.runners.CucumberSeIeniumTestRunner [Runner: JUnit 4] (0.0C = Failure Trace E

v EgFeature: Consultation Note Screen functionality (0.000 s)
v E@_]Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Log¢
D@When New Consult Note is started (0.000 s)
EThen Default letterhead selection should be for the current Oscar user logged-ir

Figure 34 - Successful JUnit Test Run

Fill the Step Definition methods with Java and Selenium code

JUnit runner is now successfully running the cucumber steps implemented using
StepDefinition files. However, the StepDefinition methods are not performing any
automatic browser actions.

Add Selenium Java code in the two methods to perform automatic browser actions.
Below code will automatically start Firefox web browser, log into Oscar EMR, navigate
to Consultations requests and verify whether Consultation request letterhead is as
expected or not.

Screenshot:

[3 Package Explorer §3 BES ¥ = B  [J] ConsultationNoteScreenSteps.java 52 =il n|
¥ k> oscar [oscar reportCode] 1 package org.oscarehr,consultations.stepDefinitions;
¥ f srcftestfjava 7 3 ; . : iy
» 15 org.oscareh.biling CA.8C.dao . import java.util.concurrent.TimeUnit;
» & org.oscarehr.biling CA.dao 5 import org. junit.Assert;
» @ org.oscarehr.billing.CA.ON.dao 6 import org.openqga.selenium.By;
» i org.oscarehr.casemgmt.service 7 @mport org.openqa.selen@um.Keys; )
» 8 org.oscarehr.common dao ynpor( urg.openqa.selen}um.wehbrlver;.
> ) ciyioscarai conmondas o J ynport nrg.npenqa.selen}um.ﬂghilemen§. .
5 10 import org.openqga.selenium.firefox.FirefoxDriver;
» {8 org.oscarehr.common.dao.utils 11 import cucumber.api.java.en.Then;
» {8 org.oscarehr.consultations.cucumber 12 import cucumber,api.java.en.When;
» i org.oscarehr.consultations.dataProviders 13 . )
» & org.oscareh.consultations.enums i: public class ConsultationNoteScreenSteps {
» & org.oscarehr.consultations.managers 16 WebDriver driver;
» i org.oscarehr.consultations.pageObjects 17
» 8 org.oscarehr.consultations.runners 18& @hen("~New Consult Note is started$")

¥ i org.oscarehr.consultations. stepDefinitions 19 public void new_Consult_Note_is_started() {

LA i _1 //Naunch Firefox browser and add implicit wait

System, setProperty("webdriver.gecko.driver","/Users/harshjain/code/geckodriver");

» {# org.oscarehr.dashboard.handler

» {8 org.oscarehr.decisionSupport.prevention
» & org.oscarehr.e2e.constant

» 8 org.oscarehr.e2e.director

» & org.oscarehr.e2e.model

» i org.oscarehr.e2e.model.export

» i org.oscarehr.e2e.model.export.body

¥ {8 org.oscarehr.e2e.model.export.header

» & org.oscarehr.e2e.model.export.template
» i org.oscarehr.e2e.model.export.template.observation
» i org.oscarehr.e2e.populator

» i org.oscarehr.e2e.populator.body

» {8 org.oscarehr.e2e.populator.header

» {# org.oscarehr.e2e.util

» 8 org.oscarehr.eyeform.dao

» # org.oscarehr.hospitalReportManager.dao
» {8 org.oscarehr.integration.born

» 8 org.oscarehr.ntegration.mchcy

» # org.oscarehr. ion.nclass.cli istry
» i org.oscarehr.labs.alberta

¥ §#3 org.oscarehr.managers

» # org.oscarehr.pdf

23 driver = new FirefoxDriver();
24 driver.manage().timeouts().implicitlyWwait(10, TimeUnit.SECONDS);

//Navigate to firefox browser
String baseUrl = "https://localhost:8442/0scar";
driver.get(baseUrl);

30 //Get web element for username, password and pin

31 WebElement username = driver.findElement(By.name("username"));
32 WebElement password = driver.findElement(By.name("password"));
33 WebElement pin = driver.findElement(By.name("pin"));

34

35 //Enter values for the web element and press enter

36 username. sendKeys ("oscardoc");

37 password. sendKeys ("LEAD1ab!");

38 pin. sendKeys("1117");

39 pin.sendKeys(Keys.RETURN) ;

40

41 //Click on schedule tab to navigate to Appointment access page
42 try {

43 Thread.sleep(5000) ;

44 } catch (InterruptedException e) {

e.printStackTrace();

4 schedule.click();

FigUre 35 - Step Definition File Part 1

WebElement schedule = driver.findElement(By.xpath("//al@class="'ng-scope ng-binding'] [contains(text(), Schedule')]"));
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1% Package Explorer 53

¥ 4 > oscar [oscar reportCode]

¥ @ srcftestflava

» [ org.oscarehr billing.CA.BC. dao

of

41
42
43

¥ i org.oscarehr.biling.CA.dao 45

» & org.oscarehr,billing CA.ON.dao

¥ @1 org.oscarehrcasemgmt. service

¥ @ org.oscarehr.common.dao

¥ i org.oscarehr.common.dao.forms

> ;‘ﬂ org.oscarehr.common.dao.utils

¥ & org.oscarehr.consultations.cucumber

» 1 org.oscarehr.consultations dataProviders
¥ & org.oscarehr.consultations.enums

¥ & org.oscarehr.consultations. managers

¥ & org.oscarehr.consultations. pageObjects
¥ @ org.oscarehr.consultations.runners
v & org.oscarehr consultations, stepDefinitions

» B} ConsultationNoteScreenSteps.java

¥ [} org.oscarehr dashboard.handler

» & org.oscarehr.decisionSuppert.prevention

¥ i org.oscarehr.e2e constant

¥ @ org.oscarehree.director

¥ & org.oscarehr.e2e.model

¥ & org.oscarehr.e2e.model.export

¥ i} org.oscarehr.e2e.model.export.body

¥ 3 org.oscarehr.e2e.model.export. header

» & org.oscarehr eZe. model export.template
e.model.export.template.observation
» & org.oscarehr.eze populator 75
¥ i org.oscarehr.e2e populater.body
¥ & org.oscarehr.e2e populator.header -

¥ & org.oscarehr,

» [# org.oscarenr.e2e util s ¥
¥ i org.oscarehr.eyeform.dao 80
¥ & org.oscarehr hospitalReportManager.dao :‘7 }
. 07
> i org.oscare eglalfon‘qu 83e @rhen("~Default letterhead selection should be for the current Oscar user logged-ins")
¥ & org.oscaref egration.mchev 84
» & org.oscareniri nclass.clie istry 85
¥ @i org.oscarehr.labs.alberta 86 Assert.assertEquals(letterheadDefault.getText(),"oscardoc, doctor");
> E org.oscarehr.managers f: }
» & org.oscarehr.pdf z; b

-

Figure 36 - Step Definition File Part 2

Code Snippet:
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== ConsultationNoteScreenSteps.java 51
//Click on schedule tab to navigate to Appointment access page

try {
Thread, sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace();

}
WebElement schedule = driver.findElement(By.xpath("//a[@class="ng-scope ng-binding') [contains(text(), 'Schedule')]"));

schedule.click();

//Click on search tab and navigate to Patient Search Results page
driver.findElement(By.xpath("//a[@title="Search for patient records']")).click();
for(String winHandle : driver.getWindowHandles()){

driver.switchTo() .window(winHandle};

//Click on search button to list demographic patient records
driver.findElement(By.xpath("//input [@title='Search active patients']")).cliek();

//Click on Patient Demographic Record Id and navigate to new window
WebElement demographicLink = driver.findElement (By.xpath("//al@title="Master Demographic File']"));

demographicLink.click();

for(String winHandle : driver.getWindowHandles()){

driver, switchTo() .window(winHandle};

//Click on Consultations and navigate to new window
WebElement consultationsLink = driver.findElement(By.linkText("Consultations”));

consultationsLink.click(];

for(5tring winHandle : driver.getWindowHandles()){

driver. switchTo() .window(winHandle};

}

//Click on New Consultation link and navigate to new window
WebElement newConsultationLink = driver.findElement(By.partialLinkText("New Consultation")};

newConsultationLink.click();

for(String winHandle : driver.getWindowHandles()){

driver. switchTo() .window(winHandle};

public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){

WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="letterheadName']//option[@selected="selected']"));

package org.oscarehr.consultations.stepDefinitions;

import

import
import
import
import
import
import
import
import

public

java.util.concurrent.TimeUnit;

org.junit.Assert;
org.openga.selenium.By;
org.openga.selenium.Keys;

org.openga.selenium.WebDriver;
org.openga.selenium.WebElement;
org.openga.selenium.firefox.FirefoxDriver;

cucumber.api.java.en.Then;
cucumber.api.java.en.When;

class ConsultationNoteScreenSteps {

WebDriver driver;

@hen("~New Consult Note is started$")
public void new_Consult_Note_is_started() {

//launch Firefox browser and add implicit wait

System.setProperty("webdriver.gecko.driver"

driver = new FirefoxDriver();

driver.manage().timeouts().implicitlyWait (10, TimeUnit.SECONDS);

//Navigate to firefox browser
String baseUrl = "https://localhost:8442/oscar";

driver.get(baseUrl);

"/Users/harshjain/code/geckodriver");
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

60.

85.
86.
87.

//Get web element for username, password and pin

WebElement username = driver.findElement(By.name("username"));
WebElement password = driver.findElement(By.name("password"));
WebElement pin = driver.findElement(By.name("pin"));

//Enter values for the web element and press enter
username.sendKeys("oscardoc");
password.sendKeys("LEADlab!");
pin.sendKeys("1117");

pin.sendKeys(Keys.RETURN);

//Click on schedule tab to navigate to Appointment access page
try {
Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace();
}
WebElement schedule = driver.findElement(By.xpath("//a[@class='ng-scope ng-
binding' ][contains(text(), 'Schedule')]1"));
schedule.click();

//Click on search tab and navigate to Patient Search Results page

driver.findElement (By.xpath("//a[@title="'Search for patient records']")).click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on search button to list demographic patient records
driver.findElement (By.xpath("//input[@title="Search active patients']")).click();

//Click on Patient Demographic Record Id and navigate to new window

WebElement demographicLink = driver.findElement(By.xpath("//a[@title="'Master Demographic File'

1)
demographicLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on Consultations and navigate to new window

WebElement consultationsLink = driver.findElement(By.linkText("Consultations"));

consultationsLink.click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on New Consultation link and navigate to new window
WebElement newConsultationLink = driver.findElement(By.partialLinkText("New Consultation"));
newConsultationLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

@Then("~Default letterhead selection should be for the current Oscar user logged-in$")
public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){
//Verify letterhead is equal to current logged in user

WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="1letterheadName']//op

tion[@selected="selected']"));
Assert.assertEquals(letterheadDefault.getText(),"oscardoc, doctor");

//Close all browser instances
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88. for(String child : driver.getWindowHandles()) {

89. driver.switchTo().window(child);
90. driver.close();

o1. }

92. }

93. }

ConfigFileReader for Test Parameters and Data

Above code contains many hardcoded parameters values like oscar url and login
credentials which have been used directly in the code. The hardcoded values will now be
parameterised using configuration.properties file and ConfigFileReader class [9]. In the
cucumberSeleniumFramework folder in src/test/resources/ directory, create a new file
configuration.properties and place all the parameter values in this file in the form of key,
value pairs.

Screenshot:

[# Package Explorer 2 SR A | 5| configuration.properties £3

1 driverPath=/Users/harshjain/code/geckodriver

> i} oscar.oscarLab.ca.all.upload.handlers 2 oscar_url=https://localhost:8442/o0scar

» i oscar.util 3 oscar_username=0scardoc
¥ [ > src/test/resources 4 oscar_password=LEADlab!
> (Z%born 5 oscar_pin=1117

¥ (/%> cucumberSeleniumFramework 6 oscarRegistrationID=123456

@ > configuration.properties ] AmplicitivWait=20

i consultationNoteScreenTest.feature 9

Figure 37 - Configuratiﬂon.properties

Code Snippet:
1. driverPath=/Users/harshjain/code/geckodriver
2. oscar_url=https://localhost:8442/oscar
3. oscar_username=oscardoc
4. oscar_password=LEADlab!
5. oscar_pin=1117
6. oscarRegistrationID=123456
7. implicitlyWait=20

To access these key values, create a new package
org.oscarehr.consultations.dataProviders in src/test/java and create a new Class
ConfigFileReader.java in the package.

In the ConfigFileReader constructor, inbuilt java classes File Reader and Buffered Reader
are used to read key values from configuration.properties file. For every key in the
configuration.properties file, a corresponding get method should be present in
ConfigFileReader.java class.

Screenshot:
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leniumTestRunn

% Package Explorer 33 =B-3 ¥ = A | B console JUnit configuration.properties |J] ConfigFileReader.java £3 ConsultationNoteScreenSteps.ja

¥ &3> oscar [oscar reportCode 1] 1 package org.oscarehr.consultations.dataProviders;

/ srcftest/java i A {
o> orﬂosc'mmbi"in e import java.io.BufferedReader;
9- -UMBgA.BLY import java.io.FileNotFoundException;
{ org.oscarehr.billing.CA.dao 5 import java.io.FileReader;
» i} org.oscarehr.billing.CA.ON.dao 6 dmport java.io.IOException;
» #2 org.oscarehr.casemgmt.service import java.util.Properties;

» ¢ org.oscarehr.common.dao s .
E."‘ 9 9 public class ConfigFileReader {
# org.oscarehr.common.dao.forms 10

if} org.oscarehr.common.dao.utils 11 private Properties properties;
i org.oscarehr.consultations.cucumber 12 private final String propertyFilePath= "src/test/resources/cucumberSeleniumFramework/configuration.properties";
13
14
- . 15¢ public ConfigFileReader(){
» & org.oscarehr.consultations.enums 16 BufferedReader reader;
org.oscarehr.consultations.managers 17 try {
» &3 org.oscarehr.consultations.pageObjects 18 reader = new BufferedReader(new FileReader(propertyFilePath));
» §# org.oscarehr.consultations.runners 19 properties = new Properties();
> EI\ > org.oscarehr.consultations.stepDefinitions '”.' try éroperties load(reader);
» i org.oscarehr.dashboard.handler reader.clo;e(): '
» & org.oscaref. 23 } catch (IOException e) {
» 2 org.oscarehr.e2e.constant :‘“" e.printStackTrace();
>} org.oscarehre2e director 26 } catch (FileNotFoundException e) {
> i} org.oscarehr.e2e.model 27 e.printStackTrace();
» 4 org.oscarehr.e2e.model.export 28 throw new RuntimeException("Configuration.properties not found at " + propertyFilePath);
» {3 org.oscarehr.e2e.model.export.body 29 }
» {2 org.oscarehr.e2e.model.export.header 30 L
> ﬂgorg,oscarehr,eZe,mode\.export.template ‘:;

6 X 328 public String getDriverPath(){

» i org.oscarehr.e2e.model.export template.observation String driverPath = properties.getProperty("driverPath");

» i org.oscarehr.e2e.populator if(driverPath!= null) return driverPath;

» i org.oscarehr.e2e.populator.body 35 else throw new RuntimeException("driverPath not specified in the Configuration.properties file.");

» #} org.oscarehr.e2e.populator.header

37

Figure 38 - ConfigFileReader.java

Code Snippet:

1. package org.oscarehr.consultations.dataProviders;

2.

3. import java.io.BufferedReader;

4. import java.io.FileNotFoundException;

5. import java.io.FileReader;

6. import java.io.IOException;

7. import java.util.Properties;

8.

9. public class ConfigFileReader {

10.

11. private Properties properties;

12. private final String propertyFilePath= "src/test/resources/cucumberSeleniumFramework/configuration
.properties”;

13.

14.

15. public ConfigFileReader(){

16. BufferedReader reader;

17. try {

18. reader = new BufferedReader(new FileReader(propertyFilePath));

19. properties = new Properties();

20. try {

21. properties.load(reader);

22. reader.close();

23. } catch (IOException e) {

24. e.printStackTrace();

25. }

26. } catch (FileNotFoundException e) {

27. e.printStackTrace();

28. throw new RuntimeException("Configuration.properties not found at " + propertyFilePath);

29. }

30. }

31.

32. public String getDriverPath(){

33. String driverPath = properties.getProperty("driverPath");
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34. if(driverPath!= null) return driverPath;

35. else throw new RuntimeException("driverPath not specified in the Configuration.properties file
2"

36. }

37.

38. public long getImplicitlyWait() {

39. String implicitlyWait = properties.getProperty("implicitlyWait");

40. if(implicitlyWait != null) {

41. try{

42. return Long.parselLong(implicitlyWait);

43. }catch(NumberFormatException e) {

44. throw new RuntimeException("Not able to parse value : " + implicitlyWait + " in to Lon
g");

45, }

46. }

47. return 30;

48. }

49.

50. public String getApplicationUrl() {

51. String url = properties.getProperty("oscar_url");

52. if(url != null) return url;

53. else throw new RuntimeException("url not specified in the Configuration.properties file.");

54. }

55.

56. public String getOscarUsername() {

57. String oscar_username = properties.getProperty("oscar_username");

58. if(oscar_username != null) return oscar_username;

59. else throw new RuntimeException("url not specified in the Configuration.properties file.");

60. }

61.

62. public String getOscarPassword() {

63. String url = properties.getProperty("oscar_password");

64. if(url != null) return url;

65. else throw new RuntimeException("url not specified in the Configuration.properties file.");

66. }

67.

68. public String getOscarPin() {

69. String url = properties.getProperty("oscar_pin");

70. if(url != null) return url;

71. else throw new RuntimeException("url not specified in the Configuration.properties file.");

72. }

73.

74. public String getRegistrationID() {

75. String url = properties.getProperty("oscarRegistrationID");

76. if(url != null) return url;

77. else throw new RuntimeException("url not specified in the Configuration.properties file.");

78. }

79. }

In the StepDefinition file, ConfigFileReader class is instantiated and hard coded values
are replaced by their respective ConfigFileReader methods to fetch the parameter values.

Screenshot:
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[# Package Explorer 53 - S = |J) ConsultationNoteScreenSteps.java 53
v loscar reportCode 1 . ‘ : : :
fm ~ oscar "’SF"“'"'"M e 111 3= import java.util.concurrent,TimeUni
¥ &8 src/test/java 4
¥ [ org.oscarehrbilling.CA.BC.dao 5 import org.junit.Assert;
» & org.oscarehrbilling.CA.dao 6 dmport org.openga.selenium.By;
» ;H org.oscarehr.billing.CA.ON.dao ! ‘.’m“"t org.openqa.selen;um.Keys;
» & org oscarehr.casemgmt service 8 }mpurt org.openqga.selenium.WebDriver;
) org. -casemgmt. ) import org.openga.selenium.WebElement;
» & org.oscarehr.common.dao 10 import org.openga.selenium.firefox.FirefoxDriver;
¥ {# org.oscarehr.common.deo.forms 11 import org.oscarehr,consultations.dataProviders.ConfigFileReader;
» ji org.oscarehr.common.dao.utils 12 o
> ﬁH org.oscarehr.consultations.cucumber h’ mp::: gt:tmg::':p;'lgxg' ::'mz:"
» i org.oscarehr.consultations.dataProviders [ +apt.Java. en-when:
¥ f# org.oscarehr.consultations.enums 16 public class ConsultationNoteScreenSteps {

> & org.oscarehr.consultations.managers

> g‘ﬂ org.oscarehr.consultations.pageObjects

» i org.oscarehr.consultations.runners

v ;ﬁ org.oscarehr.consultations.stepDefinitions

» I ConsultationNateScreenSteps.java

» [ org.oscarehr.dashboard.handler
¥ # org.oscarehr.decisionSupport.prevention
> ;H org.oscarehr.e2e.constant

IConf gFileReader configf ereader;l

@when("~New Consult Note is started$")
public void new_Consult_Note_is_started() {

I
configfilereader = new ConfigFileReader()

//Naunch Firefox browser and add implici

Ty

System. setProperty("webdriver.gecke.driv

» {3 org.oscarehr.e2e.directar
driver = new FirefoxDriver();

» # org.oscarehr.e2e.model

r',configfilereader.getDriverPath());

» 83 org.oscarehr.e2e.model.export driver.manage().timeouts().implicitlyWaifl(configfilereader.getImplicitlywWait(), |TimeUnit.SECONDS);
¥ org.oscarehr.e2e.model.export.body //Mavigate to firefox browser
¥ £ org.oscarehr.e2e.model.export.header String baseUrl = configfilereader.getApplicationUrl();
¥ f3 org.oscarehr.e2e.model.export.template driver.get(baselrl);
:?::g‘nscare:r.e2e.mndell.fxpnrl.templa(enbservatinn //Get web element for HS%.(".E.W.E: password and pin

} org.oscarehr.e2e.populator WebElement username = driver.findElement(By.name("username"));
¥ 3 org.oscarehr.e2e.populator.body WebElement password = driver.findElement(By.name("password"));
¥ i org.oscarehr.e2e.populator.header WebElement pin = driver,findElement(By.name("pin"));
> ,Eorguscarehr.eie.uﬂl - . . " L . " .
: ig::gzz:::::iz?:i::;a:ortkdanager.dao username. sendkeys(configfilereader.getOscarlsername() )E
> i mosarinagronsor | i Senaieystconriors eresder-gevoscarpanty
» i org.oscarehrintegration.mchey 45 _hfm*maﬁmm.

Figure 39 - ConfigFileReader in StepDefinition
Code Snippet:
1. package org.oscarehr.consultations.stepDefinitions;
2o
3. import java.util.concurrent.TimeUnit;
4.
5. import org.junit.Assert;
6. import org.openqa.selenium.By;
7. import org.openga.selenium.Keys;
8. import org.openga.selenium.WebDriver;
9. import org.openqga.selenium.WebElement;
10. import org.openqa.selenium.firefox.FirefoxDriver;
11. import org.oscarehr.consultations.dataProviders.ConfigFileReader;
12.
13. import cucumber.api.java.en.Then;
14. import cucumber.api.java.en.When;
15.
16. public class ConsultationNoteScreenSteps {
17.
18. WebDriver driver;
19. ConfigFileReader configfilereader;
20.
21. @hen("~New Consult Note is started$")
22. public void new_Consult_Note_is_started() {
23.
24. //
25. configfilereader = new ConfigFileReader();
26.
27. //launch Firefox browser and add implicit wait
28. System.setProperty("webdriver.gecko.driver",configfilereader.getDriverPath());
29. driver = new FirefoxDriver();
30. driver.manage().timeouts().implicitlyWait(configfilereader.getImplicitlyWait(), TimeUnit.SECON
DS);

31.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.

90.

binding'

1"

//Navigate to firefox browser
String baseUrl = configfilereader.getApplicationUrl();
driver.get(baseUrl);

//Get web element for username, password and pin

WebElement username = driver.findElement(By.name("username"));
WebElement password = driver.findElement(By.name("password"));
WebElement pin = driver.findElement(By.name("pin"));

//Enter values for the web element and press enter
username.sendKeys(configfilereader.getOscarUsername());
password.sendKeys(configfilereader.getOscarPassword());
pin.sendKeys(configfilereader.getOscarPin());
pin.sendKeys(Keys.RETURN);

//Click on schedule tab to navigate to Appointment access page
try {
Thread.sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace();
}
WebElement schedule = driver.findElement(By.xpath("//a[@class='ng-scope ng-
J[contains(text(), 'Schedule')]"));
schedule.click();

//Click on search tab and navigate to Patient Search Results page

driver.findElement (By.xpath("//a[@title="'Search for patient records']")).click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on search button to list demographic patient records
driver.findElement (By.xpath("//input[@title="Search active patients']")).click();

//Click on Patient Demographic Record Id and navigate to new window
WebElement demographicLink = driver.findElement(By.xpath("//a[@title="'Master Demographic

demographicLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on Consultations and navigate to new window

WebElement consultationsLink = driver.findElement(By.linkText("Consultations"));

consultationsLink.click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on New Consultation link and navigate to new window

File'

WebElement newConsultationLink = driver.findElement(By.partialLinkText("New Consultation"));

newConsultationLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

@Then("~Default letterhead selection should be for the current Oscar user logged-in$")
public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){
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91. //Verify letterhead is equal to current logged in user

92. WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="letterheadName']//op
tion[@selected="selected']"));

93. Assert.assertEquals(letterheadDefault.getText(),configfilereader.getOscarUsername() + ", docto
r');

94.

95. //Close all browser instances

96. for(String child : driver.getWindowHandles()) {

97. driver.switchTo().window(child);

98. driver.close();

99. }

100. }

101. }

FileReaderManager

When the project gets bigger and multiple StepDefinition files are used,
ConfigFileReader will need to be instantiated in each of the StepDefinition files. This
will create unnecessary objects and is against the Singleton Design Pattern. To resolve
this issue, FileReaderManager will be used to make sure there is a single
ConfigFileReader instance used throughout the test run and there is a single point to
access it.

FileReaderManager uses getinstance() method to return its own static instance and uses
getConfigReader() method to return static instance of ConfigFileReader class. Create a
new package org.oscarehr.consultations.managers in src/test/java directory and create a
new class FileReaderManager.java in the package.

[% Package Explorer 53 ==Y s H ConsultationNoteScreenSteps.java [J] *FileReaderManager.java £3 PageObjectManager.java
"EIJ!* oscar [oscar reportCode 1 1] 1 package org.oscarehr.consultations.managers;
¥ @i src/test/java

» i} org.oscarehr.billing.CA.BC.dao import org.oscarehr.consultations.dataProviders.ConfigFileReader;

» {f} org.oscarehr.billing.CA.dac
» {2 org.oscarehr.billing.CA.ON.dao

public class FileReaderManager {

ownEwN

» #2 org.oscarehr.casemgmt.service ] private static FileReaderManager fileReaderManager = new FileReaderManager();

» 1 org.oscarehr.common.dao F private static ConfigFileReader configFileReader;

» f# org.oscarehr.common.dao.forms 106
» i1 org.oscarehr.common.dao.utils

» ff# org.oscarehr.consultations.cucumber 12 ) )
> Forg.oscarehr.consultations.dataProviders 138 public static FileReaderManager getInstance( ) {
14 return fileReaderManager;

private FileReaderManager() {

» 2 org.oscarehr.consultations.enums . }
¥ ¢ org.oscarehr.consultations.managers ‘r
» I FileReaderManager,java 17¢ public ConfigFileReader getConfigReader() {
» |/} PageObjectManager.java 18 return (configFileReader == null) ? new ConfigFileReader() : configFileReader;
19 }

» i) WebDriverManager.java
» 4 org.oscarehr.consultations.pageObjects o }
» 2 org.oscarehr.consultations.runners

Figure 40 - FileReaderManager

Code Snippet:

package org.oscarehr.consultations.managers;

import org.oscarehr.consultations.dataProviders.ConfigFileReader;

i A W N

public class FileReaderManager {
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O 00 N O

private static FileReaderManager fileReaderManager = new FileReaderManager();
private static ConfigFileReader configFileReader;

10. private FileReaderManager() {

11. }

12.

13. public static FileReaderManager getInstance( ) {
14. return fileReaderManager;

15. }

16.

17. public ConfigFileReader getConfigReader() {

18. return (configFileReader == null) ? new ConfigFileReader() : configFileReader;
19. }

20. }

Update the code in Step Definition File to use FileReaderManager instead of

ConfigFileReader.

[§ Package Explorer 5% BES = ]
¥ {53 > oscar [oscar reportCode 1)
¥ @ > srehestfjava
» ff2 org.oscarehr.billing.CA.BC.dao
» # org.oscarehr.billing.CA.dao
» & org.oscarehr.billing.CA.ON.dao
» & org.oscarehr.casemgmt service
» ¢ org.ascarehr.common.dao
» i org.oscarehr.commen.dao.forms
¥ [ org.oscarehr.commen.dao.utils
» 2 org.oscarehr.consultations.cucumber
> {;harg‘oscarehr.conﬁu\talions.dal.avaiders
» & org.oscarehr.consultations.enums
> ,g.g org.oscarehr.consultations.managers
» @ org ascarehr.consultations pageObjects
¥ org.oscarehr.consultations.runners
v > org.oscarehr.consultations.stepDefinitions
» [} Hooks java
» [ org.oscarehr.dashboard. handler
» & org.oscarehr.decisionSupport.prevention
» § org.oscarehre2e.constant
» i org.oscarehr.e2e.director
» i org.oscarehr.e2e.madel
¥ i org.oscarehr.e2e.model.export
» #2 org.oscarehr.e2e.model.export.body
> B@urg‘uscarenr.eZe.madel.expurl.heauer
» # org.oscarehr.e2e.model.export.template
> ﬂf org.oscarehr.e 2e.model.export.template.observation
» i3 org.oscarehr.e2e.populator
> &.f org.oscarehr.e2e.populator.body
» 2 org.oscarehr.e2e.populator.header
¥ jf org.oscarehr.e2e.util
¥ # org.oscarehr.eyeform.dac
» i org.oscarehr.hospitz|ReportManager. dao
¥ [ org.oscarehr.integration.born
» {3 org.oscarehr.integration.mchey
» & org.oscarehrintegration.nclass.clientRegistry
¥ i3 org.oscarehr.labs.alberta
» # org.oscarehr.managers

Code Snippet:

import org.junit.Assert;

W 00 N O UV A W N

[y
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[J) ConsultationNoteScreensSteps java 3

2
3
4
5
6

[NENaN]
a0 E e
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a7

import org.openga.selenium.By;
import org.openga.selenium.Keys;
import org.openga.selenium.WebDriver;

import org.openqga.selenium.WebElement;

import org.openqga.selenium.firefox.FirefoxDriver;

package org.oscarehr.consultations.stepDefinitions;
import java.util.concurrent.Timelnit;

import org.junit.Assert;

import org.openga.selenium.By;

import org.openga.selenium,Keys;

import org.openga.selenium.WebDriver;

import org.openga.selenium,WebElement;

import org.openga.selenium, firefox,FirefoxDriver;

import org.oscarehr.consultations.managers.FileReaderManager;

import cucumber.api.java.en.Then;
import cucumber.api.java.en.When;

public class ConsultationNoteScreenSteps {
WebDriver driver;

@when("~New Consult Note is started$")
public void new_Consult_Note_is_started() {

//launch Firefox browser and add implicit

i
System.setProperty("webdriver.gecko.drivef",FileReaderManager.getInstance().getConfigReader().getDriverPath());

driver = new FirefoxDriver();

driver.manage().timeouts().implicitlyWait|FileReaderManager.getInstance().getConfigReader().getImplicitlywait(),

eReaderManager.getInstance( ) .getConfigReader().getApplicationUrl(); I

//Mavigate to T
String baseUrl
driver.get(baselfsser

//Get web element for ysernape, password and pin
WebElement username = driver.findElement(By.name("username"));
WebElement password = driver.findElement (By.name("password"));
WebElement pin = driver.findElement(By.name("pin"));

J7Enter valypiebaey el e =

usernane. serfiKeys (FileReaderManager.getInstance().getConfigReader().get0OscarUsername()
password. serfiKeys (FileReaderManager.getInstance().getConfigReader().getOscarPassword()
pin.sendkeysi FileReaderManager.getInstance() .getConfigReader().getOscarPin());

K
)i

pin. sendKey SNNEPTIRETERT

//Click on schedule tab to navigate to Appointment access page
try {
Thread. sleep(5000) ;
} catch (InterruptedException e) {
e.printStackTrace();

}
Figure 41 - Using FileReaderManager in Step Definition File

package org.oscarehr.consultations.stepDefinitions;

import java.util.concurrent.TimeUnit;
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12.
13.
14.
15.
16.
17.
18.
19.
20.

22.
23.

24.
25.

26.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
47.
48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

62.
63.
64.
65.
66.
67.

import

import
import

public

org.oscarehr.consultations.managers.FileReaderManager;

cucumber.api.java.en.Then;
cucumber.api.java.en.When;

class ConsultationNoteScreenSteps {

WebDriver driver;

@hen("~New Consult Note is started$")
public void new_Consult_Note_is_started() {

//launch Firefox browser and add implicit wait

System.setProperty("webdriver.gecko.driver",FileReaderManager.getInstance().getConfigReader().
getDriverPath());

driver = new FirefoxDriver();

driver.manage().timeouts().implicitlyWait(FileReaderManager.getInstance().getConfigReader().ge
tImplicitlyWait(), TimeUnit.SECONDS);

//Navigate to firefox browser
String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationUrl();
driver.get(baseUrl);

//Get web element for username, password and pin

WebElement username = driver.findElement(By.name("username"));
WebElement password = driver.findElement(By.name("password"));
WebElement pin = driver.findElement(By.name("pin"));

//Enter values for the web element and press enter
username.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarUsername());
password.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPassword());
pin.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPin());
pin.sendKeys(Keys.RETURN);

//Click on schedule tab to navigate to Appointment access page
try {
Thread.sleep(5000);
} catch (InterruptedException e) {
e.printStackTrace();

}
WebElement schedule = driver.findElement(By.xpath("//a[@class="'ng-scope ng-

binding' ][contains(text(), 'Schedule')]"));

1"));

schedule.click();

//Click on search tab and navigate to Patient Search Results page

driver.findElement (By.xpath("//a[@title="Search for patient records']")).click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on search button to list demographic patient records
driver.findElement (By.xpath("//input[@title="Search active patients']")).click();

//Click on Patient Demographic Record Id and navigate to new window

WebElement demographicLink = driver.findElement(By.xpath("//a[@title="'Master Demographic File'

demographicLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on Consultations and navigate to new window
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68. WebElement consultationsLink = driver.findElement(By.linkText("Consultations"));

69. consultationsLink.click();

70. for(String winHandle : driver.getWindowHandles()){

71. driver.switchTo().window(winHandle);

72. }

73.

74. //Click on New Consultation link and navigate to new window

75. WebElement newConsultationLink = driver.findElement(By.partialLinkText("New Consultation"));

76. newConsultationLink.click();

77. for(String winHandle : driver.getWindowHandles()){

78. driver.switchTo().window(winHandle);

79. }

80.

81.

82. }

83.

84. @Then("~Default letterhead selection should be for the current Oscar user logged-in$")

85. public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){

86. //Verify letterhead is equal to current logged in user

87. WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="1letterheadName']//op
tion[@selected="selected']"));

88. Assert.assertEquals(letterheadDefault.getText(),FileReaderManager.getInstance().getConfigReade
r().getOscarUsername() + ", doctor");

89.

90. //Close all browser instances

91. for(String child : driver.getWindowHandles()) {

92. driver.switchTo().window(child);

93. driver.close();

94. }

95. }

9%. }

WebDriver Manager

Currently, Firefox driver instance is initiated within the StepDefinition file. In case of
multiple Stepdefinition files and PageObjects, a single instance of driver should be used
throughout the test run. Additionally, WebDriver functionality and managing browser
instances should be handled not be handled within StepDefinition files but by a separate
class.

Hence, WebDriverManager class is used to ensure that same browser instance is used in
multiple Step Definitions and PageObjects. Having a separate WebDriver Manager will
also improve flexibility and coverage by allowing testing in different browsers (chrome,
internet explorer) and in different environments (local, remote).

Enums.java class is used to provide different browser and environment options to users.
Create a new package org.oscarehr.consultations.enums in src/test/java directory. Within
the package, create two classes DriverType.java and EnvironmentType.java to manage
browser type and environments respectively.

Screenshots:
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[# Package Explorer $3 == = =8 *DriverType.java £2
=8

> i org.oscarehr.common.dao.utils 1 package org.oscarehr.consultations.enums;
> H2 org.oscarehr.consultations.cucumber 2 . .
| 2 %org.oscarehr.consultations.dataProviders i publ;;Rggg;n( DriverType {
v ﬁ o.ocarehr.cnsultations.enums 5 CHROME, '
> Bz DriverType.java 6 INTERNETEXPLORER
> EEEnvironmentType.java 7 }
[ Package Explorer 33 B s ¥ = B [J] EnvironmentType.java 52
» £ org.oscarehr.consultations.cucumber 1 package org.oscarehr.consultations.enums;
» £ org.oscarehr.consultations.dataProviders 2 . .
¥ {2 org.oscarehr.consultations.enums i puh'l.:_.;c::um EnvironmentType {
> E@DriverType.java 5 REMOTE',
» [ EnvironmentType.java 6 }

b 00 arm o Asaneal hr anmn lmtinmn mannamars 7

Figure 42 - Enums (DriverType and EnvironmentType)

Code Snippets:
1 package org.oscarehr.consultations.enums;
2
3 public enum DriverType {
4. FIREFOX,
5 CHROME,
6 INTERNETEXPLORER
7.}

1. package org.oscarehr.consultations.enums;
2.

3. public enum EnvironmentType {

4. LOCAL,

5. REMOTE,

6.

Add browser and environment parameters in Configuration.properties file and their
corresponding methods in ConfigFileReader class.

Screenshots:
[# Package Explorer 83 [SR= DTS ] |=| configuration.properties £3
» 13 OScCar.Torm.pnarmarorms.TormsFMH.par 1 driverPath=/Users/harshiain/code/geckodriver
» ﬁ oscar.form.pharmaForms.formBPMH. util 2 oscar_url=https://localhost:8442/0scar
> B,Jjoscar.oscarLab.ca.all.parsers 3 oscar_username=0scardoc
» H oscar.oscarLab.ca.all.upload.handlers 4 oscar_password=LEADlab!
> % oscar.util S.oscar_pin=1117
o ' 6 oscarRegistrationID=123456
v m> src/test/resources Tud i -4 14
» (7 born environment=local
¥ (23> cucumberSeleniumFramework browser=firefox
P. > configuration.properties % windowMaximize=true
5 consultationNoteScreenTest.feature 12
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o

% Package Explorer 33 E
¥ b5 > oscar [oscar repontCode 11]
eretostfjava

# org.oscarehr billing.CA BC.dao

» 3 org.oscarehr.billing.CA.dao

¥ £ org.oscarenr.billing.CA.ON.dao
» {8 org.oscarehr.casemgmt.service
¥ 3 org.oscarehr.common.dag

» & org.oscarehr.common.dac.forms
¥ j# arg.oscarehr.common.dac.utils

» i org.oscarehr.consultations.cucumber
v ﬁ > org.oscarehr.consultations.dataProviders

> CanfigFileReader.java

» £ org.oscarehr.consultations.enums

» 8 org.oscarehr.consultations. pageObjects 57
¥ &3 org.oscarehr.consultations. runmers 58
» > org.oscarehr.consultations.stepDefinitions. 59
» j# org.oscarehr.dashboard handler

» i org.oscarehr.decisionSupport.prevention

»  org.oscarehr.e2e constant

b & org oscarenr.e2e director

» i org.oscarehr.e2e.model

» 8 org.oscarehr.e2e.model export

¥} org.oscarehr.e2e.model.export body

¥ £ org.oscarehr.e2e.model.export, header

¥ £ org.oscarehr.e2e.model.export.template.

» i org.oscarehr.e2e.model.export.template.cbservation
¥ i org.oscarehr.e2e.populator

[4) configFileReader.java 52

=8

public long getImplicitlyWait() {
String implicitlyWait = properties,getProperty("implicitlyWait");
if(implicitlyWait != null) {
try{
return Long.parseLong{implicitlyWait);
}eatch(NunberFormatException e)
throw new RuntimeException("Not able to parse value : " + implicitlywait + " in to Long");
+

}
return 30;

public DriverType getBrowser() {
String browserName = properties.getProperty(“browser”);
if(browserName == null || browserName.equals(“chrome")) return Drwer'Type CHROME ;
else if(browserlame.equalsIgnoreCase("firefox")) return DriverType.FIREFOX;
else if{browserName.equals("iexplorer")) return DriverType. IHTERNETEXPLMEN.
else throw new RuntimeException(“Browser Name Key value in Configuration.properties is not matched :

“ + browserName);

}

public EnvironmentType getEnvironment() {
String environmentName = properties.getProperty("environment”);
if(environmentName == null || enuranmentwame.equals[gnorecaset"LocaI”}l return EnvironmentType.LOCAL;
else if(environmentName.equals("remote”)) return EnvironmentType.REMOTE;
else throw new RuntimeException(“Environment Type Key value in Conflguratiun.pruuerties is not matched : " + environmentName

}

public Boolean getBrowserWindowSize() {
String windowSize = properties.getProperty("windowMaximize");
if(windowSize != null) return Boolean.valueOf(windowSize);
return true;

Figure 43 - CohfigFiIeReader to set Driver and Environment

Testers can easily switch to different browsers and environments just by changing values
of browser and environment keys in configuration.properties file. The windowMaximize
option is used to maximize window when the browser starts and is set to true by default.

The WebDriver Manager creates a new browser instance if there no existing driver
instance is running. If the driver instance has already been initiated, it will return the

existing running instance.

Screenshot:

[§ Package Explorer £3
v

‘oscar [oscar re
> sroftestfjava

» [ org.oscarehrbilling.CA BC.dao

> f org.oscarehr.billing CA.dao

» & org.oscarehr.billing.CA.ON.dao

¥ i org.oscarehr.casemgmt.service

¥ i org.oscarehr.common.dao

¥  org.oscarehr.common.dao.forms

¥ fi org.oscarehr.common.dao.utils

¥ i org.oscarehr.consultations.cucumber
>} erg.oscarehr.consultations data Providers
¥ & org.oscarehr.consultations.enums

¥ H} org.oscarehr.consultations.managers
» [J] FileReaderManager.java

» [} WebDriverManager java

¥ & org.oscarehr.consultations.pageObjects

» 2 > org.oscarehr.consultations.runners

» & org.oscarehr.consultations_stepDefinitions
¥ i3 org.oscarenr.dashboard.handler

» & org.oscarehr.decisionSupport.prevention
¥ 3 org.oscarehr.e2e.constant

¥ org.oscarehr.e2e.director

¥ & org.oscarehr.e2e.model

» H org.oscarehr.e2e.model.export

» ff org.oscarehr.e2e.model.export. body

¥ & org.oscarehr.e2e.model.export.header

b i org.oscarehr.e2e.model.export.template
¥ #3 org.oscarehr.e2e. model.export.template.observation
¥ i org.oscarehr.e2e.populator

» 3 org.oscarehr.e2e.populator.body

» i org.oscarehr.e2e.populator.header

¥ i} org.oscarehr.e2e.util

¥ # org.oscarenr.eyeform.dao

» i org.oscarehr.hospitalReportManager.dac
¥ [f} org.oscarehr.integration born

¥ # org.oscarenr.integration.mehev

» &2 org.oscarehr.integration.nclass.clientRegistry
» 1 org.oscarehrlabs.alberta

¥ [} org.oscarehr.managers

¥ = B8  [J) webDriverManager.java £3

package org.oscarehr,consultations.managers;

mport java.util.concurrent.TimeUnit;

import org.openqa.selenium.WebDriver;

5 import org.openga.selenium,chrome,ChromeDriver;

6 import org.openga.selenium.firefox.FirefoxDriver;
import org.openga.selenium.ie.InternetExplorerDriver;

4 import org.oscarehr.consultations.enums.DriverType;

9 import org.oscarehr.consultations,enuns.EnvironmentType;

11 public class WebDriverManager {

12 private WebDriver driver;

13 private static DriverType driverType;

14 private static EnvironmentType environmentType;

15 private static final String CHROME_DRIVER_PROPERTY = "webdriver.chrome.driver";
16 private static final String FIREFOX_DRIVER_PROPERTY = "webdriver.gecko.driver";
17

188 public WebDriverManager() {

19 driverType = FileReaderManager.getInstance().getConfigReader().getBrowser();
20 environmentType = FileReaderManager.getInstance().getConfigReader().getEnvironment();
22

238 public WebDriver getDriver() {

24 if(driver == null) driver = createDriver();

25 return driver;

26 }

27

288 private WebDriver createDriver() {

29 switch (environmentType) {

30 case LOCAL : driver = createlocalDriver(};

31 break;

32 case REMOTE : driver = createRemoteDriver();

i3 break;

34 }

35 return driver;

36

388 private WebDriver createRemoteDriver() {

39 throw new RuntimeException("RemoteWebDriver is not yet implemented");

49

41

428 private WebDriver createlLocalDriver() {

43 switch (driverType) {

44 case FIREFOX :

45 System.setProperty( FIREFOX_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReader().getDriverPath());
46 driver = new FirefoxDriver();

47 break;

48 case CHROME :

49 System.setProperty(CHROME_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReader().getDriverPath());

Figure 44 - WebDriverManager

49




Code Snippet:

1. package org.oscarehr.consultations.managers;

2.

3. import java.util.concurrent.TimeUnit;

4. import org.openga.selenium.WebDriver;

5. import org.openga.selenium.chrome.ChromeDriver;

6. import org.openqa.selenium.firefox.FirefoxDriver;

7. import org.openqga.selenium.ie.InternetExplorerDriver;

8. import org.oscarehr.consultations.enums.DriverType;

9. import org.oscarehr.consultations.enums.EnvironmentType;

10.

11. public class WebDriverManager {

12. private WebDriver driver;

13. private static DriverType driverType;

14. private static EnvironmentType environmentType;

15. private static final String CHROME_DRIVER_PROPERTY = "webdriver.chrome.driver";

16. private static final String FIREFOX_DRIVER_PROPERTY = "webdriver.gecko.driver";

17.

18. public WebDriverManager() {

19. driverType = FileReaderManager.getInstance().getConfigReader().getBrowser();

20. environmentType = FileReaderManager.getInstance().getConfigReader().getEnvironment();

21. }

22.

23. public WebDriver getDriver() {

24, if(driver == null) driver = createDriver();

25. return driver;

26. }

27.

28. private WebDriver createDriver() {

29. switch (environmentType) {

30. case LOCAL : driver = createlLocalDriver();

31. break;

32. case REMOTE : driver = createRemoteDriver();

33. break;

34, }

35. return driver;

36. }

37.

38. private WebDriver createRemoteDriver() {

39. throw new RuntimeException("RemoteWebDriver is not yet implemented");

40. }

41.

42. private WebDriver createlLocalDriver() {

43. switch (driverType) {

44. case FIREFOX :

45, System. setProperty(FIREFOX_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReade
r().getDriverPath());

46. driver = new FirefoxDriver();

47. break;

48. case CHROME

49. System.setProperty(CHROME_DRIVER_PROPERTY, FileReaderManager.getInstance().getConfigReader
().getDriverpPath());

50. driver = new ChromeDriver();
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51. break;

52. case INTERNETEXPLORER : driver = new InternetExplorerDriver();

53. break;

54. }

55.

56. if(FileReaderManager.getInstance().getConfigReader().getBrowserWindowSize()) driver.manage().w
indow().maximize();

57. driver.manage().timeouts().implicitlyWait(FileReaderManager.getInstance().getConfigReader().ge
tImplicitlyWait(), TimeUnit.SECONDS);

58. return driver;

59. }

60.

61. public void closeDriver() {

62. for(String child : driver.getWindowHandles()) {

63. driver.switchTo().window(child);

64. driver.close();

65. }

66. }

67.

68. public void quitDriver() {

69. driver.quit();

70. }

71. }

If multiple scenarios are present in a feature file and when a new scenario starts running
during test execution, a separate browser window instance is created by the cucumber
library for the new scenario. This ensures that all the scenarios are running independent
of each other.

The StepDefinition file will now be updated to use WebDriverManager instead of
initiating the browser instance itself.

[2 Package Explorer 82 == S = [J) ConsultationNoteScreenSteps.java §3
¥ 58 > oscar [oscar reportCade 1 1 package org.oscarehr.consultations.stepDefinitions;

v ﬂ > srcftest/java
» j{# org.oscarehr.billing.CA.BC.dao 1
» # org.oscarehr.billing.CA.dao 1
» i org.oscarehr.billing.CA.ON.dao 1
» #3 org.oscarehr.casemgmt.service %“ WebDriver driver;
1
1

3® import org.junit.Assert;|

public class ConsultationNoteScreenSteps {

» 4 org.oscarehr.common.dao WebDriver ger webDriverManager;

> i org.oscarehr.common.dao.forms 9& @When("~New Consult Note is starteds")

)
» i3 org.oscarehr.common.dao.utils 20 pubu: void new_Consult_Note_is_: started() {

» 2 org.oscarehr.consultations.cucumber 21 ez, i iz it
» > org.oscarehr.consultations.dataProviders 22 I webDriverManager = new WEbDrlvefManager().l

» 83 org.oscarehr.consultations.enums driver = webDriverManager.getDriver();

> #3 org.oscarehr.consultations.managers 25 //Navigate to firefox browser

» &3 org.oscarehr.consultations.pageObjects String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationUrl();
» #3 org.oscarehr.consultations.runners 27 driver.get(baseurl);
v i i initi 28
29 //Get web element for ysername, password and pin
& . 30 WebElement username = driver.findElement(By.name("username"));
> jl WebElement password = driver.findElement(By.name("password"));
,P org oscavehrdashboard handler WebElement pin = driver.findElement(By.name("pin"));

Flgure 45 - Use WebDrlverManager in Step Definition File

» -_‘ﬂurg.uscarehr.cunsuIlalions‘enums

> ;ﬂorg.ascarehr.r:cnsuIlalions‘mansgers

» nHorg.as:arehr.:ansullalinns pageQbjects

> ;Hnng.nsmrehr,cnnsuIlalmns‘mnners

v i > org.oscarehr.consultations.stepDefinitions

» I > ConsultationNoteScreenSteps java

» [ org.oscarehr.dashboard.handler
> :i-.,‘org.ascarenr.declsionSupparl.prevention

& L are nerarnke aln aanetont

@Then("~Default letterhead selection should be for the current Oscar user logged-ins")

public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){
//Verify letterhead is equal to current logged in user
WebElement letterheadDefault = driver,findElement (By.xpath("//select[@id="letterheadName']//option[@selected="selected']"));
Assert.assertEquals(letterheadDefault.getText(),FileReaderManager.getInstance().getConfigReader(}.getOscarlsername() + ", doc

0 oo 00 00 63 o9 o

LiClac L1 b A docto
| webDriverManager. closeDriver(); |

31

o
=88

PR

}

Figure 46 - Use WebDriverManager in Step Definition File
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Code Snippet:
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47.
48.
49.
50.
51.
52.
53.
54.
55.

package org.oscarehr.consultations.stepDefinitions;

import
import
import
import
import
import
import

import
import

public

org.junit.Assert;

org.openga.selenium.By;

org.openga.selenium.Keys;
org.openqga.selenium.WebDriver;
org.openga.selenium.WebElement;
org.oscarehr.consultations.managers.FileReaderManager;
org.oscarehr.consultations.managers.WebDriverManager;

cucumber.api.java.en.Then;
cucumber.api.java.en.When;

class ConsultationNoteScreenSteps {

WebDriver driver;

WebDriverManager webDriverManager;

@hen("~New Consult Note is started$")
public void new_Consult_Note_is_started() {

//launch Firefox browser and add implicit wait
webDriverManager = new WebDriverManager();
driver = webDriverManager.getDriver();

//Navigate to firefox browser
String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationurl();
driver.get(baseuUrl);

//Get web element for username, password and pin

WebElement username = driver.findElement(By.name("username"));
WebElement password = driver.findElement(By.name("password"));
WebElement pin = driver.findElement(By.name("pin"));

//Enter values for the web element and press enter
username.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarUsername());
password.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPassword());
pin.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPin());
pin.sendKeys(Keys.RETURN);

//Click on schedule tab to navigate to Appointment access page
try {
Thread.sleep(5000);
} catch (InterruptedException e) {
e.printStackTrace();

}
WebElement schedule = driver.findElement(By.xpath("//a[@class="ng-scope ng-

binding' ][contains(text(), 'Schedule')]"));

schedule.click();
//Click on search tab and navigate to Patient Search Results page
driver.findElement (By.xpath("//a[@title="Search for patient records']")).click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

//Click on search button to list demographic patient records
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56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

86.

87.
88.
89.
90.
91.

1"));

¥

driver.findElement (By.xpath("//input[@title="Search active patients']")).click();

//Click on Patient Demographic Record Id and navigate to new window
WebElement demographicLink = driver.findElement(By.xpath("//a[@title="Master Demographic File'

demographicLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

}

//Click on Consultations and navigate to new window

WebElement consultationsLink = driver.findElement(By.linkText("Consultations"));

consultationsLink.click();

for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

}

//Click on New Consultation link and navigate to new window
WebElement newConsultationLink = driver.findElement(By.partiallLinkText("New Consultation"));
newConsultationLink.click();
for(String winHandle : driver.getWindowHandles()){
driver.switchTo().window(winHandle);

}

@Then("~Default letterhead selection should be for the current Oscar user logged-in$")
public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){

//Verify letterhead is equal to current logged in user
WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="letterheadName']//op

tion[@selected="selected']"));

Assert.assertEquals(letterheadDefault.getText(),FileReaderManager.getInstance().getConfigReade

r().getOscarUsername() + ", doctor");

//Close all browser instances
webDriverManager.closeDriver();

Page Objects Design Pattern and Page Object Manager

To cover just the two Cucumber steps, large lines of code have been added in
StepDefinition file. Every new Cucumber step will require new methods to be added in
the StepDefinition file. This will make the Step Definition files bloated and make the
code difficult to understand, debug and maintain.

To resolve this issue, Page Object Design Pattern [10] will be implemented and the code
in StepDefinition file will be divided among multiple PageObjects. Following are the 7
pages which are accessed in sequence while running the automation script:

agrwnPE

Login Page

Appointment Access Page

Patient Search Results Page
Patient Detail Info Page

View Consultation Requests Page
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6. Oscar Consultation Request Page
7. Print Preview Page

For each of the above pages, a corresponding Page Object can be created and the code in
StepDefinition files can be transferred to these Page Object classes.

For explanation purpose, LoginPage Page Object has been demonstrated in this section.
Create a package with name org.oscarehr.consultations.pageObjects within src/test/java
directory. Within this package create class LoginPage.java and transfer all the login page
operations in Stepdefinition file to LoginPage.java class.

Screenshots:

¥ = B [J] LoginPage.java £%
1 package org.oscarehr.consultations.pageObjects;

[ Package Explorer 53

> ﬂ-l org.oscarehr.billing.CA.ON.dao

» i} org.oscarehr.casemgmt.service 3= import org.openqga.selenium.Keys;
» i org.oscarehr.common.dao 4 import org.openqga,selenium.WebDriver;
» # org.oscarehr.commaon.dao.forms 5 import org.openga.selenium.WebElement;

import org.openga.selenium.support.FindBy;

import org.openqa.selenium.support.How;

import org.openqa.selenium.support.PageFactory;

import org.oscarehr,consultations.managers.FileReaderManager;

> _,F org.oscarehr.common.dao.utils

b {2 org.oscarehr.consultations.cucumber

» y}?nrg.nsl:arehr.consu\Iatiuns.dataProviders
> &-l org.oscarehr.consultations.enums

» £ org.oscarehr.consultations.managers
'31_ = org.oscarehr.consultations.pageObjects

public class LoginPage {
WebDriver driver;

public LoginPage(WebDriver driver) {
this.driver = driver;
PageFactory.initElements(driver, this);

» N> LoginPage.java

@FindBy(how = How.NAME, using = “username")
; _ static WebElement username;

> &-l org.oscarehr.consultations.runners

» £ org.oscarehr.consultations.stepDefinitions
> _,F org.oscarehr.dashboard.handler

b {2 org.oscarehr.decisionSupport.prevention 26 @FindBy(how = How.NAME, using = "pin")
» & org.oscarehr.e2e.constant 2 static WebElement pin;

> &-l org.oscarehr.e2e.director

@FindBy(how = How.NAME, using = "password")
static WebElement password;

298 @FindBy(how = How.XPATH, using = "//al@class='ng-scope ng-binding'] [contains(text(), 'Schedule'}]")
> § K hr.e2e.model :
i org.oscarehr.a2e. mode 30 static WebElement schedule;
> ﬁ‘ org.oscarehr.e2e.model.export 31
{2 org.oscarehr.e2e.model.export.body 32
» £ org.oscarehr.e2e.model.export.header 33e public void login_into_oscar_emr() {
» i1 org.oscarehr.e2e.model.export.template 34 / 'Launch Fire fox.and direct it to the Base URL ) ) .
| . 5 String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationlrl();
» £ org.oscarehr.e2e.model.export.template.observation z i
36 driver.get(baselrl);
b &2 arn aerarahr a%a nonlator ~-
g e e e em e -
¥ @ > org.oscarehr.consultations.pageObjects 32 . . o
N : 3138 public void login_into_oscar_emr() {
34 // launch Fire fox and direct it to the Base URL
= . - 35 String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationUrl();
» B > LoginPage.java 36 driver.get(baselrl);
37
38 //Enter Username, password and Pin
39 username . sendKeys (FileReaderManager.getInstance().getConfigReader().getOscarUsername());
49 password.sendKeys (FileReaderManager.getInstance().getConfigReader().getOscarPassword());
41 pin.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPin());
» i3 org.oscarehr.consultations.runners 2 pin.sendKeys(Keys.RETURN) ;
¥ 3 org.oscarehr.consultations.stepDefinitions 43
¥ [#% org.oscarehr.dashboard.handler ji i‘;ﬁd?mg 5 minute sleep delay
¥ 3 org.oscarehr.decisionSupport.prevention 46 Thread. sleep(5000) ;
¥ {3 org.oscarehr.e2e.constant 47 } catch (InterruptedException e) {
¥ i3 org.oscarehr.e2e.director 48 e.printStackTrace();
» H org.oscarehr.e2e.model 48
5
» :PUDrg.uscarehr.eze.mudeLexpurt - }
» i org.oscarehr.e2e.model.export.body 526 public void click_on_schedule() {
¥ i3 org.oscarehr.e2e.model.export.header 53 schedule.click();
» {3 org.oscarehr.e2e. model.export.template 54 }
» dﬁarg.nscarehr.e!e.mode\.expnrt.templats.ubservation 5: }
56

¥ {3 org.oscarehr.e2e.populator

Figure-47 - Login PageObject
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Code Snippet:

W 00 N O U1 A W N KL

[
N RO

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

45.
46.
a47.
48.
49.
50.
51.

53.
54.
55.
56.

package org.oscarehr.consultations.pageObjects;

import
import
import
import
import
import
import

public

org.openga.
org.openqa
org.openga.
org.openga.
org.openga.
org.openqa

selenium.Keys;

.selenium.WebDriver;

selenium.WebElement;
selenium.support.FindBy;
selenium.support.How;

.selenium.support.PageFactory;

org.oscarehr.consultations.managers.FileReaderManager;

class LoginPage {

WebDriver driver;

public LoginPage(WebDriver driver) {

this.driver = driver;

PageFactory.initElements(driver, this);

@FindBy (how = How.NAME, using = "username"
static WebElement username;

@FindBy (how =
static WebElement password;

@FindBy (how =
static WebElement pin;

@FindBy (how =
binding' ][contains(text(), 'Schedule')]")
static WebElement schedule;

How.NAME, using = "password")

How.NAME, using = "pin")

How.XPATH, using = "//a[@class='ng-scope ng-

public void login_into_oscar_emr() {

// launch

Fire fox and direct it to the Base URL

String baseUrl = FileReaderManager.getInstance().getConfigReader().getApplicationUrl();
driver.get(baseUrl);

//Enter Username, password and Pin
username.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarUsername());
password.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPassword());
pin.sendKeys(FileReaderManager.getInstance().getConfigReader().getOscarPin());
pin.sendKeys(Keys.RETURN);

//Adding 5 minute sleep delay

try {

Thread.sleep(5000);
} catch (InterruptedException e) {
e.printStackTrace();

public void click_on_schedule() {
schedule.click();
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In the above code @FindBy annotation is used to locate web elements instead of using
driver.findElement(By.) method. Selenium’s Page Factory (its InitElements method),
FindBy and How libraries are used to implement PageObject functionality. Using
PageObjects makes the codebase clean, organised and easier to understand and maintain.

The LoginPage will be instantiated and its methods login_into_oscar_emr() and
click_on_schedule() will be called in the Step Definition file to perform the WebDriver
operations.

Screenshot:

{# Package Explorer 5% == = Console JUnit LoginPage.java \J| ConsultationNoteScreenSteps.java 5%

¥ &4 > oscar [oscar reportCode) package org.oscarehr.consultations.stepDefinitions;

1
¥ 8 > src/test/fjava /; import org.junit.Assert;
» i org.oscarehr.billing.CA.BC .dao 2 :i.m:urt urg:(]lpenqili.selen;.um.ﬂy;
» H org.oscarehr.billing.CA.dao 5 import org.openga.selenium.WebDriver;
» 2 org.oscarehr.billing.CA.ON.dac 6 import org.openga.selenium.WebElement;
> -__ﬁ!org.uscarehr‘casemgml.service
» #f# org.oscarehr.common.dao

7 dimport org.oescarehr.consultations.managers.FileReaderManager;
4 dimport org.oscarehr.consultations.managers.WebDriverManager;
9 import org.oscarehr.consultations.pageObjects.LoginPage;

» f# org.oscarehr.common.dao.forms 10
P i} org.oscarehr.common.dao.utils 11 import cucumber.api.java.en.Then;
» H org.oscarehr.consultations.cucumber 12 import cucumber.api.java.en.When;

» 2 org.oscarehr.consultations.dataProviders

» £ org.oscarehr.consultations.enums 14 public class ConsultationNoteScreenSteps {

15

»> -__ﬁ!urg.nscarehr‘cunsultaﬂons.managers 16

¥ & > org.oscarehr.consultations.pageObjects 17 DriverManager;
18
19

> ] T PRl 20 @when("“New Consult Note is starteds$")
g > Loginbage.| 21 public void new_Consult_Note_is_started() {

22 //launch Firefox browser and add implicit wait
23 webDriverManager = new WebDriverManager();
24 driver = webDriverManager.getDriver();
25

> :{#ofg.nscarehr‘consultaﬂnns.runners El; loginPage = new LaginPage(driver};

» 2 > org.oscarehr.consultations.stepDefinitions 28 loginPage.login_into_oscar_emr();

» i org.oscarehr.dashboard.handler 29 loginPage.click_on_schedule();

. . . - - IR —

Code Snippet:

1. package org.oscarehr.consultations.stepDefinitions;

2.

3. import org.junit.Assert;

4. import org.openga.selenium.By;

5. import org.openga.selenium.WebDriver;

6. import org.openqa.selenium.WebElement;

7. import org.oscarehr.consultations.managers.FileReaderManager;
8. import org.oscarehr.consultations.managers.WebDriverManager;
9. import org.oscarehr.consultations.pageObjects.LoginPage;
10.

11. import cucumber.api.java.en.Then;

12. import cucumber.api.java.en.When;

13.

14. public class ConsultationNoteScreenSteps {

15.

16. WebDriver driver;

17. WebDriverManager webDriverManager;

18. LoginPage loginPage;

19.

20. @when("~New Consult Note is started$")

21. public void new_Consult_Note_is_started() {
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22. //launch Firefox browser and add implicit wait

23. webDriverManager = new WebDriverManager();
24. driver = webDriverManager.getDriver();

25.

26. loginPage = new LoginPage(driver);

27.

28. loginPage.login_into_oscar_emr();

29. loginPage.click_on_schedule();

In case of multiple step definition files using the same pages, every Page Object has to be
instantiated multiple time. This method is again inefficient and is against the Singleton
Design Pattern principle. To avoid this, PageObjectManager.java class will be
implemented. Page Object Manager will ensure that only one object is created per page
and all the Page Objects will have a single point of access throughout the test execution.

In the package org.oscarehr.consultations.managers, create a new Class
PageObjectManager.java. The PageObjectManager.java will accept Web driver as
parameter in its constructor and will instantiate a PageObject only if its null. If the
PageObiject is not null, it will return existing PageObject.

[2 Package Explorer 3% SR=Y ¥ = B  [J] pageObjectManager.java 5%
v"‘fj oscar [oscar reportCode 1 package org.oscarehr,consultations.managers;

¥ &% > srcftest/java
» [ org.oscarehr.billing.CA.BC.dao
> org.oscarehr.billing.CA.dao 5
» 3 org.oscarehr.biling.CA.ON.dao 6 public class PageObjectManager [
> :horg.cs:arehr.casemgmt.service
» 42 org.oscarehr.common.dao
» {f} org.oscarehr.commen.dao.forms

36 import org.openga.selenium.WebDriver;
4 impert org.oscarehr.consultations.pageObjects.LoginPage;

private WebDriver driver;
10 private LoginPage loginPage;
> ;h org.oscarehr.common.dao.utils 1
» H org.oscarehr.consultations.cucumber 128 public PageObjectManager(WebDriver driver) {
» H org.oscarehr.consultations.dataProviders 1 this.driver = driver;
» £ org.oscarehr.consultations.enums

1
3 1
¥ 2 > org.oscarehr.consultations.managers 16 public LoginPage loginPage() {
0 -
1
1

return (loginPage == null) ? loginPage = new LoginPage(driver) : loginPage;
» I} > PageObjectManager.java

4 T_WebDrwerManager.]aua

r

Figure 48 - Managing LoginPage in Page Object Manager

Code Snippet:

1. package org.oscarehr.consultations.managers;

2o

3. import org.openqa.selenium.WebDriver;

4. import org.oscarehr.consultations.pageObjects.LoginPage;
5.

6. public class PageObjectManager {

7.

8. private WebDriver driver;

9.

10. private LoginPage loginPage;

11.

12. public PageObjectManager(WebDriver driver) {
13. this.driver = driver;

14. }

15.

16. public LoginPage loginPage() {
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17. return (loginPage == null) ? loginPage = new LoginPage(driver) : loginPage;
18. }
19. }

The Step Definition file can now be updated to use Page Object Manager to access
LoginPage methods instead of calling LoginPage directly.

% Package Explorer £3 ER=N == |J] ConsultationNoteScreenSteps.java 2
VEmJ > oscar [oscar reportCode] 1 package org.oscarehr.consultations.stepDefinitions;
3 5

v ﬁ > sreftestfjava
> %crg.uscarehr.billing.CA.BC.dao
bﬁcrg.oscarehr. ng.CA.dac
> :}ﬁcrg.oscalehr.billing.CA.ON,dao
» 1 org.oscarehr.casemgmt.service
» % org.oscarehr.common.dao

- import org.junit.Assert;
import org.openga.selenium.By;
import org.openqa.selenium.WebDriver;
import org.openga.selenium.WebElement;
import erg.oescarehr.consultations.managers.FileReaderManager;
import org.oscarehr.consultations.managers.PageObjectManager;
9 dimport org.oscarehr.consultations.managers.WebDriverManager;

00~ OV U & LR

> {3 org.oscarehr.common.dao forms 10 import org.oscarehr.consultations.pageObjects.LoginPage;
» [f% org.oscarehr.commen.dao.utils 11
» ff org.oscarehr.consultations.cucumber 12 import cucumber.api.java.en.Then;
» 3 org.oscarehr.consultations.dataProviders 31 import cucumber.api.java.en.When;
> 5 . 14 i )

t]-gorg.oscarehr.consuItatlor.ns,enums 15 public class ConsultationNoteScreenSteps {
» 2 > org.oscarehr.consultations.managers 16
» % > org.oscarehr.consultations.pageObjects 17 WebDriver driver;
» ff org.oscarehr.consultations.runners 18 WebDriverManager webDriverManager;
¥ f2 > org.oscarehr.consultations.stepDefinitions ;3 I Ip a; ;‘ 2 Object I

» B} > ConsultationNoteScreenSteps.java 21 ageObjectManager_pageObjectianager;

228 @hen("“New Consult Note is started$")

» if# org.oscarehr.dashboard.handler 23 public void new_Consult_Note_is_started() {
» {2 org.oscarehr.decisionSupport.prevention 24 //launch Firefox browser and add implicit wait
» H org.oscarehr.e2e.constant ;JZ ‘;‘e‘?" rlverMaDiggr = new webDrEXEMEn?ger(J:
> i org.oscarehr.e2e.director 27 pageObjectManager = new PageObjectManager(driver);
» {1 org.oscarehr.e2e.model 28
» H org.oscarehr.e2e.model.export 29 loginPage = pageObjectManager.loginPage();
» 3 org.oscarehr.e2e.model.export.body 30 logi login i
> 't]-gorg.oscarehr.e2e.model.export.header 3.]‘ og;nPage. ogm_:.nto_osca r_em.r( b
& B Arn nenarahr afa madal avnart tamnlate 32 LoginPage.click on schedule();

Figure 49 - Using Page Object Manager in StepDefinition File

Code Snippet:

1. package org.oscarehr.consultations.stepDefinitions;

2o

3. import org.junit.Assert;

4. import org.openga.selenium.By;

5. import org.openga.selenium.WebDriver;

6. import org.openqa.selenium.WebElement;

7. import org.oscarehr.consultations.managers.FileReaderManager;
8. import org.oscarehr.consultations.managers.PageObjectManager;
9. import org.oscarehr.consultations.managers.WebDriverManager;
10. import org.oscarehr.consultations.pageObjects.LoginPage;

11.

12. import cucumber.api.java.en.Then;

13. import cucumber.api.java.en.When;

14.

15. public class ConsultationNoteScreenSteps {

16.

17. WebDriver driver;

18. WebDriverManager webDriverManager;

19. LoginPage loginPage;

20. PageObjectManager pageObjectManager;

21.

22. @When("~New Consult Note is started$")

23. public void new_Consult_Note_is_started() {

24. //launch Firefox browser and add implicit wait

25. webDriverManager = new WebDriverManager();

26. driver = webDriverManager.getDriver();
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27. pageObjectManager = new PageObjectManager(driver);

28.

29. loginPage = pageObjectManager.loginPage();
30.

31. loginPage.login_into_oscar_emr();

32. loginPage.click_on_schedule();

Similar to implementing the LoginPage above, following steps can be taken to implement
Page Object Design Pattern for remaining 6 pages:

1. Create PageObject class for each page.

2. Create methods in the PageObject class to perform the browser actions that are
done in StepDefinition fil. Use Selenium Page Factory and @FindBy annotation
to locate web elements in these PageObjects.

3. Add variables and methods in PageObjectManager.java class to instantiate and
return the PageObjects

4. Update the StepDefinition file to call the PageObject methods using Page Object
Manager.

Test Context

When the project gets bigger and the codebase has multiple Step Definition files, it is not
ideal to instantiate WebDriverManager and Page Object Manager for every step file. To
resolve this issue, Test Context class is used [12]. Test Context uses cucumber-
picocontainer dependency to ensure that same instance of WebDriverManager and Page
Object Manager is used.

Screenshot:
[ Package Explorer $3 SR=) A | [J) TestContext.java £2

» if# org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr.consultations.cucumber;

» {## org.oscarehr.billing.CA.dao 2

» §2 org.oscarehr.billing.CA.ON.dao 3= import org.oscarehr.consultations.managers.PageObjectManager;
= z 4 import org.oscarehr.consultations.managers.WebDriverManager;

» {f} org.oscarehr.casemgmt.service -

» ¢} org.oscarehr.common.dao 6 public class TestContext {

» {# org.oscarehr.common.dao.forms private WebDriverManager webDriverManager;

» i#3 org.oscarehr.common.dao.utils private PageObjectManager pageObjectManager;

v # > org.oscarehr.consultations.cucumber

» F} TestContext.java

» {2 org.oscarehr.consultations.dataProviders
» {2 org.oscarehr.consultations.enums

» {2 org.oscarehr.consultations.managers

> :5{“ > org.oscarehr.consultations.pageObjects
» {2 org.oscarehr.consultations.runners

» ff} org.oscarehr.consultations.stepDefinitions public PageObjectManager getPageObjectManager() {
» [} org.oscarehr.dashboard.handler 29 ) return pageObjectManager;

> d- org.oscarehr.decisionSupport.prevention Pl

» {2 org.oscarehr.e2e.constant k }

» H2 ora.oscarehr.e2e.director

0= public TestContext(){
webDriverManager = new WebDriverManager();
pageObjectManager = new PageObjectManager(webDriverManager.getDriver());

public WebDriverManager getWebDriverManager() {
return webDriverManager;

[ g e gy
CONOUNBWNRES
i

Figl]re 50 - TextContext.java

Code Snippet:

1. package org.oscarehr.consultations.cucumber;
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import org.oscarehr.consultations.managers.PageObjectManager;
import org.oscarehr.consultations.managers.WebDriverManager;

public class TestContext {

private WebDriverManager webDriverManager;
private PageObjectManager pageObjectManager;

public TestContext(){

webDriverManager = new WebDriverManager();
pageObjectManager = new PageObjectManager(webDriverManager.getDriver());

public WebDriverManager getWebDriverManager() {

return webDriverManager;

public PageObjectManager getPageObjectManager() {

return pageObjectManager;

The StepDefinition will now be updated to use Test Context to access Web Driver
Manager and Page Object Manager. In the Step Definition file, LoginPage PageObject
and driver object is initiated/accessed from the class constructor using Test Context.

Screenshot:
|& Package Explorer £2 = “'c:;) oA | Junit [J] ConsultationNoteScreenSteps.java 52
¥ 13 org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr.consultations.stepDefinitions;
» {2 org.oscarehr.billing.CA.dao 2 L
» i org.oscarehr.billing.CA.ON.dao 3= import org.junit.Assert;
> org.oscarehr.casemgmt.service 4 dmport org.openqa.selenium.By;
a5 0rg- / gmt. 5 dimport org.openqa.selenium.WebDriver
¥ it org.oscarehr.common.dao 6 dimport org.openqa.selenium.WebElement;
» {2 org.oscarehr.common.dao.forms 7 import org.oscarehr.consultations.cucumber.TestContext;
b i3 org.oscarehr.common.dao.utils 8 import org.oscarehr.consultations.managers.FileReaderManager;
b &2 org.oscarehr.consultations.cucumber 13 import org.oscarehr.consultations.pageObjects.LoginPage;
> d"« crg.nscarehr.ccnsullatfuns.dataPruviders 11 import cucumber.api.java.en.Then;
> a:J org.oscarehr.consultations.enums 12 import cucumber.api.java.en.When;
> ff} org.oscarehr.consultations.managers 13
» 4 org.oscarehr.consultations.pageObjects 1:1} public class ConsultationNoteScreenSteps {
> § X . ions.|
:Hcrg Dscarehrccnsullat\ur:\s runners » 16 TestContext testContext;
v ﬁ > org.oscarehr.consultations.stepDefinitions 17 LoginPage loginPage;
» [} > ConsultationNoteScreenSteps.java 18 WebDriver driver;
» [} Hooks.java 19 - .
» i org.oscarehr.dashboard.handler 208 public ConsultationNoteScreenSteps(TestContext context) {
» ador oscarehr.decisionSupport.prevention 21 testContext = context;
 org. A pport.p 22 loginPage = testContext.getPageObjectManager().loginPage();
b i org.oscarehr.e2e.constant 23 driver = testContext.getWebDriverManager().getDriver();
> agorg.oscarehr.eza.direcwr 24
> 3 org.oscarehr.e2e.model f" when ("ANew C N X ")
» 3 org.oscarehr.e2e.model.export oo @nhen ew Consult Note 1s starte
b_aa 9 P 27 public void new_Consult_Note_is_started() {
{3 org.oscarehr.e2e.model.export.body 28 //launch Firefox browser and add implicit wait
> a%org.oscarehr.eze.model.expor\.header 29 loginPage. login_into_oscar_emr();
{3 org.oscarehr.e2e.model.export.template 30 loginPage.click_on_schedule();

EL

Figure 51 - Implementing Test Context

Code Snippet:

Ui b WN R

package org.oscarehr.consultations.stepDefinitions;

import org.junit.Assert;
import org.openga.selenium.By;
import org.openga.selenium.WebDriver;
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6. import org.openqa.selenium.WebElement;

7. import org.oscarehr.consultations.cucumber.TestContext;

8. import org.oscarehr.consultations.managers.FileReaderManager;
9. import org.oscarehr.consultations.pageObjects.LoginPage;

10.

11. import cucumber.api.java.en.Then;
12. import cucumber.api.java.en.When;

13.

14. public class ConsultationNoteScreenSteps {

15.

16. TestContext testContext;

17. LoginPage loginPage;

18. WebDriver driver;

19.

20. public ConsultationNoteScreenSteps(TestContext context) {
21. testContext = context;

20 loginPage = testContext.getPageObjectManager().loginPage();
23. driver = testContext.getWebDriverManager().getDriver();
24. }

25.

26. @when("~New Consult Note is started$")

27. public void new_Consult_Note_is_started() {

28. //launch Firefox browser and add implicit wait

29. loginPage.login_into_oscar_emr();

30. loginPage.click_on_schedule();

Once, the complete code has been converted into PageObjects, the driver instance is not
required in StepDefinition file and can be removed from its constructor.

Hooks

As of now, it can be observed that the first Step Definition method @When(""New
Consult Note is started$") takes care of setting up preconditions logging into Oscar EMR.
Similarly, the second glue method:

@Then(""Default letterhead selection should be for the current Oscar user logged-

in$") takes care of after step like closing the browser.

I

s @when("~New Consult Note is started$")
public v01d new_ Consult Note is_started() {

loglnPage 1ogln into_oscar emr(),

loginPage. click_on_schedule();

//Click on search tab and navigate to Patient Search Results page
Arivar findFlamant(Ru wvnath({"//alAti+tla="'CQaarrh fnr natiant rarardc!'1"

@Then("~Default letterhead selection should be for the current Oscar user logged-in$")

public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in(){
//Verify letterhead is equal to current logged in user
WebElement letterheadDefault = driver.findElement(By.xpath("//select[@id="letterheadName']//option[@selected="selected']"));
Assert.assertEquals(letterheadDefault.getText(),FileReaderManager.getInstance().getConfigReader().getOscarUsername() + ", doctor");

//Close all browser instances
testContext.getWebDriverManager().closeDriver();

}

Figure 52 - Code Before Using Hooks
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However, these preconditions and after steps should not be part of the StepDefinition
methods. Instead, they should be part of Hooks. Hooks are used to setup preconditions
and after steps that are required to run before and after a scenario [11]. @Before and
@After annotations are used to specify whether a Hook method is run before or after
scenario. These preconditions and after steps will now be transferred from StepDefinition
file to Hook methods.

Create a new Class Hooks.java in org.oscarehr.consultations.stepDefinitions package.
The preconditions\after-steps are removed from StepDefinition files and added to
Hooks.java class.

[ Package Explorer 23 [SIR=Y ¥ =8 *Hooks java $3

» [# org.oscarehr.billing.CA.BC.dao
> E,?_l:org.oscarehr.b‘\l\ing,CA.dao

> H;-l org.oscarehr.billing.CA.ON.dao j -
» H;l org.oscarehr.casemgmt.service 5

» 2 org.oscarehr.common.dao 6
» 2 org.oscarehr.common.dao.forms 7

» i## org.oscarehr.common.dao.utils ?
» ! org.oscarehr.consultations.cucumber 1;
» i org.oscarehr.consultations.dataProviders 11
> E,l org.oscarehr.consultations.enums 2
> H;-l org.oscarehr.consultations.managers 13

> Eb{;* org.oscarehr.consultations.pageObjects 1] -
> l-j,-l org.oscarehr.consultations.runners 1[:
v Hﬁ > org.oscarehr.consultations.stepDefinitions 1,%
» |J] ConsultationNoteScreenSteps.java 18

» I} > Hooks.java 198
» i org.oscarehr.dashboard.handler ’)“
> H,J org.oscarehr.decisionSupport.prevention Ei
» H org.oscarehr.e2e.constant 23
» f org.oscarehr.e2e.director 24
> {2 org.oscarehr.e2e.model ih

» i org.oscarehr.e2e.model.export zg -
» H org.oscarehr.e2e.model.export.body 2;;
» f# org.oscarehr.e2e.model.export.header 29
» i org.oscarehr.e2e.model.export.template 30
31

> B,J org.oscarehr.e2e.model.export.template.observa

Code Snippet:

import
import

import
import

public

1 package org.oscarehr,consultations.stepDefinitions;
)

org.oscarehr.consultations.cucumber.TestContext;
org.oscarehr.consultations.pageObjects.LoginPage;

cucumber.api,java.After;
cucumber.api.java.Before;

class Hooks {

TestContext testContext;
LoginPage loginPage;

public Hooks(TestContext context){

testContext = context;
loginPage = testContext.getPageObjectManager().loginPage();

@Before(order=0)
public void user_logs_into_oscar_emr() {

//launch Firefox browser and add implicit wait
loginPage. login_into_oscar_emr();
loginPage.click_on_schedule();

@After
public void closeAllWindows() {

}

//Close all browser instances
testContext,getWebDriverManager().closeDriver();

Fiéure 53 - Hooks.java

loginPage = testContext.getPageObjectManager().loginPage();

1. package org.oscarehr.consultations.stepDefinitions;

2.

3. import org.oscarehr.consultations.cucumber.TestContext;
4. import org.oscarehr.consultations.pageObjects.LoginPage;
5.

6. import cucumber.api.java.After;

7. import cucumber.api.java.Before;

8.

9. public class Hooks {

10.

11. TestContext testContext;

12. LoginPage loginPage;

13.

14. public Hooks(TestContext context){

15. testContext = context;

16.

17. }

18.
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19. @Before(order=0)

20. public void user_logs_into_oscar_emr() {

21. //launch Firefox browser and add implicit wait
220 loginPage.login_into_oscar_emr();

23. loginPage.click_on_schedule();

24. }

25.

26. @After

27. public void closeAllWindows() {

28. //Close all browser instances

29. testContext.getWebDriverManager().closeDriver();
30. }

31. 3

Scenario Context

ScenarioContext class is used to hold and share dynamic test data (generated during test
run) among the several Stepdefinition files. ScenarioContext uses Test Context and
Context.java to share data among StepDefinition files [13].

For the particular test case covered in this section, there is no specific requirement to use
ScenarioContext. However, Scenario Context has been used in the project to store and
transfer data like WebDriver Window Handle and Letterheads of Consultation Request.

Screenshot:
[# Package Explorer 53 = "_:“, = [J] ScenarioContext.java 32
P [f3 org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr,consultations.cucumber;
> {# org.oscarehr.billing.CA.dao 2
> *,j,-ﬁ org.oscarehr.billing.CA.ON.dao 38 l:.mport java . Util' HashMap;
P H org.oscarehr.casemgmt.service :1 ]_.mport java.util.Map; .
5 Aimport org.oscarehr.consultations.enums.Context;
> ﬂ org.oscarehr.common.dao 6
» 2 org.oscarehr.common.dao.forms 7 public class ScenarioContext {
b i# org.oscarehr.common.dao.utils 8 . ) ‘ ‘
¥ £ org.oscarehr.consultations.cucumber 12 private Map<String, Object> scenarioContext;
116 public ScenarioContext(){
» [J] TestContext.java 12 scenarioContext = new HashMap<>();
> ;_J‘ﬁ org.oscarehr.consultations.dataProviders 13
> H org.oscarehr.consultations.enums _U . . .
[ 2 5% org.oscarehr.consultations.managers iz - public vcuq setContext(Context ke".r' Object va u_je, {
. ) 5 scenarioContext.put(key.toString(), value);
| 4 5% org.oscarehr.consultations.pageObjects 17
> Eﬁ, org.oscarehr.consultations.runners 18
» {3 org.oscarehr.consultations.stepDefinitions 19@ public Object getContext(Context key){
» [ org.oscarehr.dashboard.handler 3? return scenarioContext.get(key.toString());
P 2 org.oscarehr.decisionSupport.prevention 22
> 3 org.oscarehr.e2e.constant 23& public Boolean isContains(Context key){
> £ org.oscarehr.e2e.director 24 return scenarioContext.containsKey(key.toString());
I= g‘g org.oscarehr.e2e.model 5:5
> 5% org.oscarehr.e2e.model.export )E }
P 2 org.oscarehr.e2e.model.export.body ZL

Figure 54 - ScenarioContext.java

Code Snippet:

package org.oscarehr.consultations.cucumber;

import java.util.HashMap;
import java.util.Map;

BT VE RN S
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5 import org.oscarehr.consultations.enums.Context;
6.
7. public class ScenarioContext {
8
9

private Map<String, Object> scenarioContext;

10.

11. public ScenarioContext(){

12. scenarioContext = new HashMap<>();

13. }

14.

15. public void setContext(Context key, Object value) {
16. scenarioContext.put(key.toString(), value);

17. }

18.

19. public Object getContext(Context key){

20. return scenarioContext.get(key.toString());

21. }

22.

23. public Boolean isContains(Context key){

24. return scenarioContext.containsKey(key.toString());
25. }

26. }

ScenarioContext uses Inbuilt HashMap object, TextContext.java and Context.java Enums
to store and transfer values from one Stepdefinition object to other.

[£ Package Explorer 52 IS=) < = B | [J] TestContextjava $3
» i org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr.consultations.cucumber;
» £ org.oscarehr.billing.CA.dao 2
» & org.oscarehr.billing.CA.ON.dao 3= import org.oscarehr.consultations.managers.PageObjectManager;

import org. rehr.consultations.man rs.WebDriverMan ri
Iv&gurg.uscarehr.casemgmt.senrice P org.oscare consultations,managers.Web ertlanager;

5
> % org.oscarehr.common.dac 6 public class TestContext {
» i} org.oscarehr.common.dao.forms 7 private WebDriverManager webDriverManager;
> i#: org.oscarehr.common.dao.utils 8 private PageObjectManager pageObjectManager;
¥ £ org.oscarehr.consultations.cucumber 12 public ScenarioContext scenarioContext;
> |7} ScenarioContext java 11= public TestContext(){

12 webDriverManager = new WebDriverManager();
» f org.oscarehr.consultations.dataProviders 13 pageObjectManager = new PageObjectManager(webDriverManager.getDriver(});
» &2 org.oscarehr.consultations.enums 14 scenarioContext = new ScenarioContext();
> ﬁ org.oscarehr.consultations.managers i? }
> if§ org.oscarehr.consultations.pageObjects 17=  public WebDriverManager getWebDriverManager() {
» i} org.oscarehr.consultations.runners 18 return webDriverManager;

» ff} org.oscarehr.consultations.stepDefinitions %é }

> org.oscarehr.dashboard.handler R . .

> l&ﬁ 0:3Anscarehr.decisionSupportprevenlion Zl, - publ:r.:t:z;geg:a:g;?z:iﬁgzag::?ageGbJ ectManagerl’ )1
> { org.oscarehr.e2e.constant 7; } '

» } org.oscarehr.e2e.director 24

» H org.oscarehr.e2e.model 258 public ScenarioContext getScenarioContext() {

> ﬂ org.oscarehr.e2e.model.export z: } return scenarioContext;

» tf} org.oscarehr.e2e.model.export.body zé

> ﬂﬁ org.oscarehr.e2e.model.export.header 29 }
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f2 Package Explorer 52 ahs A== m] J| Context.java 33
&
» if% org.oscarehr.billing.CA.BC.dao 1 package org.oscarehr.consultations.enums;
» # org.oscarehr.billing.CA.dao 2 )
public enum Context {

» H2 org.oscarehr.billing.CA.ON.dao
- VIEW_CONSULTATION_REQUEST_PAGE_HANDLE,

3
. 4
> H org.oscarehr.casemgmt.service 5 SELECTED_LETTERHEAD_FOR_CONSULTATION_REQUEST
» ¢t org.oscarehr.common.dao 6 }

7

> Hﬁ org.oscarehr.common.dao.forms

» ift org.oscarehr.common.dao.utils

» f# org.oscarehr.consultations.cucumber

» £ org.oscarehr.consultations.dataProviders
v EFE org.oscarehr.consultations.enums

> DSDriverType.java
> EfEnvironmentType.java

b Hi nra ascarshr ennsultatinne mananers

Figure 55 - Setting Up ScenarioContext

In the screenshots above it can be observed that View Consultation Page Request
Webpage Handle and the Letterhead of Consultation request are stored using
ScenarioContext and used during later part of the test run.

To store data during the test run, setContext(Context key, Object value) method is used
and to retrieve the data, getContext(Context key) method is used. For example, Oscar
Consultation Request Letterhead is stored by:

testContext.scenarioContext.setContext(Context.SELECTED LETTERHEAD_FOR_CONSULTATION_REQUEST, oscarConsultationRe
questPage.get_value_of selected_Letterhead());

The Letterhead can retrieve later during the test run by:

testContext.scenarioContext.getContext(Context.SELECTED LETTERHEAD_FOR_CONSULTATION_REQUEST);

Cucumber Report Generation

Currently the test results of the sample test case are displayed in JUnit test console.

gu Junit £2 EE | BE ('! He w27
Finished after 14.613 seconds

Runs: 22 @ Errors: 0 B Failures: 0
¥ rit]org.oscarehr.consultations.runners.CucumberSeleniumTestRunner (Runner: JUnit 4] (1.365 s) = Failure Trace :.%

¥ pj]Feature: Consultation Note Screen functionality (1.365 s)
v "m Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in Ut
ﬂ]JWhen New Consult Note is started (0.324 s)
[Banen Default letterhead selection should be for the current Oscar user logged-in (1.041

Figure 56 - Test Results using JUnit

There are many different ways users can generate and analyze test results and reports.
One of the options to display report is to use pretty plugin (monochrome=true option
makes the report easier to read and understand).
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HU JUnit ) console [J] CucumberSeleniumTestRunner.java 3
1 package org.oscarehr.consultations.runners;
2

3@ import org.junit.runner.RunWith;[]

8 @RunWith(Cucumber.class)
9 @CucumberOptionsf(]

10 features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest. feature",
11 glye =_"org gscarehr, consultations.stepDefinitions”,
12 plugin = { "pretty" },

13 monochrome = true

14 i

15

16 public class CucumberSeleniumTestRunner {

17

18 }

19

20

Figure 57 - Configure Pretty Plugin

Following is the report generated using pretty plugin:

@1.8TestConsultationResponseRequestlLetterhead
Scenario: 1.8 Test Consultation Response/ Request Letterhead Defaults to the Logged in User # src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest, feature:7
When New Consult Note is started # ConsultationNoteScreenSteps.new_Consult_Note_is_started
Then Default letterhead selection should be for the current Oscar user logged-in # ConsultationNoteScreenSteps.default_letterhead_selection_should_be_for_the_current_Oscar_user_logt
1 Scenarios (1 passed)

2 Steps (2 passed)
#m15.1955

Figure 58 - Pretty Plugin Results

Usage plugin option is used to display time taken to execute test scenario and steps.

U JUnit ) console [J] CucumberSeleniumTestRunner.java $3
1 package org.oscarehr.consultations.runners;
2

3@ import org.junit.runner.RunWith;[]

8 @RunWith(Cucumber.class)
9 @CucumberOptions(

10 features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest. feature",
11 glue = "org.oscarehr.consultations.stepDefinitions",

12 plugin = { "usage" },|

13 monochrome = true

14 )

15

16 public class CucumberSeleniumTestRunner {

17

18 }

19

Figure 59 - Configure Usage Plugin

Following is the report generated using Usage plugin:
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[

{
"source": "~New Consult Note is started$",

"steps": [
{
"name": "New Consult Note is started",
"aggregatedDurations": {

"average": 3.239099838,
"median": 3.239099838

’
"durations": [

"duration": 3.239099838,
"location": "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest.feature:8"

1
}.

{
"source": "~Default letterhead selection should be for the current Oscar user logged-in$",
"steps": [
{
"name": "Default letterhead selection should be for the current Oscar user logged-in",

"aggregatedDurations": {
"average": 0.306872036,
"median": 0.306872036

’
"durations": [

"duration": 0.306872036,
"location": "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest.feature:9"

]
}
]
}

1
1 Scenarios (1 passed)
2 Steps (2 passed)
om14.794s

Figure 60 - Usage Plugin Results

Reports can also be generated in the several output forms like HTML, JSON and TXT by
specifying the type of output form and target path. In below screenshots, all the three
forms of report have been generated together:

JUnit configuration:

@RunWith(Cucumber.class)
@CucumberOptions(
features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest.feature",

"org.oscarehr.consultations.stepDefinitions",

{ "pretty", "json:target/cucumber-reports/Cucumber.json",
"junit:target/cucumber-reports/Cucumber.xml",
"html:target/cucumber-reports" },
monochrome = true

glue =
plugin =

Figure 61 - Configure JUnit to Generate Different Forms of Report

HTML Output:
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[@ Cucumber Features X +

&l
®

G @ File | file:ff{Usersfharshiainjeclipse-worl targetfcucumber-reportsfindex.html % @ W

20

v
#Author: Harsh Jain
#Email: harshjain@
@ConsultationNote! unctionality Feature: Consultation Note Screen functionality
¥ @1 0TestCon: ResponseRequestLetierhead Scemario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User
‘When New Consult Note is started
Then Default letterhead selection should be for the current Oscar user logged-in

Figure 62 - Results in HTML Format

JSON Output:

XML Qutput:

Project

Figure 64 - Results in XML Format

There are many custom third-party plugins to create beautiful reports while running
Cucumber Framework. One such plugin is Cucumber Extent Reporter [14]. To configure
this plugin, first add extentreports and cucumber-extentsreport dependencies in pom.xml
file.
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|4 Package Explorer 52 BS

¥ = B8  |u oscarfpom.xml 3%

» ﬂ%o!"“. r.hospitalReport .dao 1143 </‘dependency>
» i org.oscarehr.integration.born 11448 <dependency>
» H2 org.oscarehr.integration.mchey 1145 <groupId>info.cukes</groupId>
»> B?_, org.oscarehr.integration.nclass.clientRegistry 1146 <artlfact[d>cucumber-_]ava</a rtifactld>
1147 <version>1.2.5</version>
»> B%nrg.ascarehr.labs.alherla 1148 </dependency>
» i org.oscarehr.managers 1149= <dependency>
» H2 org.oscarehr.pdf 1150 <groupld>info.cukes</groupId>
» i} org.oscarehr.PMmodule.dao 1151 <art_U_‘actId>cucumber—_jvm—deps</artifactId>
» HR org.oscarehr.PMmodule web.forms 1152 <version>1.@.5</version>
8 org. . o 1153 <scope>provided</scope>
» [} org.oscarehr.research.eaaps 1154 </dependency>
» §3 org.oscarehr.securityjaas 1155& <dependency>
» H org.oscarehr.util 1156 <groupIld>info. :ukesc/grm._upld> )
» i org.oscarehrws 1157 :artlfact[dnu:umber—_]un1t</art1fact1d>
. 1158 <version>1.2.5</version>
» i} org.ascarehrws.conversion 1159 <scope>test</scope>
» jf% org.oscarehr.ws.rest 1160 </dependency>
» if} org.oscarehrws.rest.conversion 1161= <dependency>
» [ org.oscarehr.ws.transfer_objects 1162 <groqpld>1nfu. :ukes</g(nup1d> . )
» B oscar.dms 1163 <artifactId>cucumber-picocontainer</artifactId>
- ) 1164 <version>1.2.5</version>
» i} oscar.form.pharmaForms.formBPMH.bean 1165 <scope>test</scope>
[ ?jjoscar.form.pharmaFDrms.furmBFMH.pdf 1166 — -
» i} oscar.form.pharmaForms.formBPMH.util 1167 <dependency>
» Sty i I i e
] oscar.os.carLab.ca.a\l.upload.hand\ers 1170 <version>3.1, 2</ve rsguna‘
» gt oscar.util 1171 </dependency>
> n> sre/ftest/resources 1172 <dependency>
» & sro/mainfjava 1173 <groupId>com.vimalselvam</groupId>
» (7 src/mainjresources 1174 <artifactId>cucumber-extentsreport</artifactId>
B . 1175 <version>3,@.2</version>
¥ m\, Maven Dependencies 1176 </dependency>
» =\ JRE System Library [JavaSE-1.7] 1177 w.les
» =) Junit 4 1178
¥ (= catalina_base 1179& <build>
118@= <resources>
e ?g»database 1181= <resource>
¥ [y docs 1182 <directory>${basedir}/src/main/resources</directory=>
» (5 local_repo 1183 <filtering>true</filtering>
¥ (release 1184 </resource>
b G sic 1185 </resources>
o 1186= <plugins>
» (= target 1187
¥ (= utils 11882 <plugin>
|1 3RDPARTYLICENSES 1189 <groupIld>org.apache.maven.plugins</groupld>
¥} ar2005.xml 1190 <artifacrgdzmiven—resources—plugin</a rtifactId>
1191 <version>2.6</version>
. copy_jsp.sh . .
‘;'3 DU P | 1192= <configuration=>
B COPY_Jjsps.xm 11938 <nonFilteredFileExtensions>
@COPV\NG 1194 <nonFilteredFileExtension>pdf</nonFilteredFileExtension>
*‘aispc.xml 1195 <nonFilteredFileExtension>jar</nonFilteredFileExtension>
1196 <nonFilteredFileExtension>x1s</nonFilteredFileExtension>

2 readme.txt 1197 <nonFilteredFileExtension>dat</nonFilteredFileExtension>

Figure 65 - Addihg Extents Report Dependency

Create extent-config.xml in folder cucumberSeleniumFramework under src/test/resources
directory to specify configuration settings for Cucumber Extent Report.
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[& Package Explorer §3 =B

> d‘ oscar.form.pharmaForms.formBPMH.pdf
> ## oscar.form.pharmaForms.formBPMH. util

P {2 oscar.oscarLab.ca.all.parsers
> :}9 oscar.oscarLab.ca.all.upload.handlers

4

=

B8

X extent-config.xml &3

Node
72 xml
¥ [e] extentreports

Content
version="1.0" encoding="UTF-8"

P & oscar.util ¥ (€] configuration
¥ @ > src/test/resources - report theme
» (Zyborn standard, dark

¥ (5 > cucumberSeleniumFramework
> configuration.properties

> consultationNoteScreenTest.feature

standard
document encoding
defaults to UTF-8

extent-config.xm| (€] encoding UTF-8
dms - protocol for script and stylesheets
defaults to https
> form (] protocol https
> CyindicatorXMLTemplates H title of the document
> labs |e] documentTitle Oscar EMR- Cucumber Framework Test Results
P (Horg report name - displayed at top-nav

Y. demographicsAndProviders.xm|
-1 e2e_setup.sql

1

L4 initFormONAREnhanced.sql
¥; log4j.xml

T MEDITECH_test_data.zip

i, over_ride_config.properties

|e] reportName

|e] dateFormat

|e] timeFormat

Oscar EMR- Cucumber Framework Test Results
global date format override

defaults to yyyy-MM-dd

yyyy-MM-dd

global time format override

defaults to HH:mm:ss

HH:mm:ss

[ 5 'J select_user_bill_report_wcb_data.sql
wait_list_immediate_vacancy_email_template_resuits.t ¥ [e] scripts
, wait_list_immediate_vacancy_email_template.txt !

custom javascript

+ wait_list_velocity_template_results.txt custom styles

=, wait_list_velocity_template.txt ¥ [e] styles
» & src/main/java L)

Project

~ i _gn
v [ cucumber-reports encoding="UTF-8"7?>

>standard</t

>UTF-8</

>https</
e>0scar EMR- Cucumber Framework Test Results</d

>0scar EMR- Cucumber Framewo Test Results</

>yyyy-MM-dd</
t>HH:mm: ss</

>
<! [CDATA[
$(document). ready(function() {

i
11>
</

>
<! [CDATAI

11>
</ es>

</

Figure 66 - Cofigure Extend Report Plugin

>
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Add the location of extent-config.xml file location to configuration.properties file and
ConfigFileReader.java file.

|=| configuration.properties %

1{riverPath=/Users/harshiain/code/geckodriver
2 oscar_url=https://localhost:8442/0scar

3 oscar_username [+
4 oscar_passwords=| LEADlab!
5 oscar_pin=1117
G oscarRegistrationID=123456
7 environment=local
& browser=fi
9 windowMaximize=true
12 implicitlyWait=2@
11 patientFirstName=HARSH
12 patientLastName=JAIN
13 year0fBirth=1989
14 monthOfBirth=08
15 day0fBirth=23
16 sex=M
17 healthCardNumber=983991
12 healthCardType=BC
19 address=1025 E 62nd Ave

22 postal=V5X2H1
22 homePhone=250-884-1839
24 workPhone=250-884-1839

a4 n.

12 Package Explorer 53 BS Z:2:0,

v > srchestiava
» j# org.oscarehr.biling.CA.BC.dao
» i} org.oscarehr.biling.CA.dao
» & org.oscarehr.billing.CA.ON.dao
» f org.oscarehr.casemgmt.service
» & org.oscarehr.common.deo
» $} org.oscarehr.common.deo.forms
» {# org.oscarehr.common.dao.utils
» i org.oscarshr.consultations.cucumber
¥ i > org.oscarehr.consultations dataProviders.
¥ i org.oscarehr.consultations.enums
» (B context
» (B DriverType.java
» [ EnvironmentType.java
v om oscarehr.consultations, managers

¥ # org.oscarehr.consultations.pageObjects.
[5) AppointmentAccessPage java
(2 EncounterPage java
[2) LoginPage java
scarConsultationRequestPage java
(1) PatientDetallinfoPage.java
J) PatientSearchResultsPage java
1) PrintPreviewPage jova
(4} ViewConsultationRequestsPage.java
¥ i > org.oscarehr.consultations.runners
CucumberSeleniumTestRunner.java
¥ {# org.oscarehr.consultations.stepDefinitions.
» () ConsultationNoteScreenSteps.java
> [J) Mooks. java
» # org.oscarehr.dashboard.handier
» i org.oscarehr.decisionSupport.prevention
» i org.oscarehr.e2e.constant
» i org.oscarehr.e2e.director
» { org.oscarehr.e2e.model
» # org.oscarehr.e2e.model.export
» i org.oscarehr.e2e.model.export.body
» 8 org.oscarehr.e2e.model.export.header
» 4 org.oscarehr.e2e.model.export template
> 8
> Ej org.oscarehr.e2e.populator
» i org.oscarehr.e2e.populator.body
» # org.oscarehr.e2e populator.header
» j# org.oscarehr.e2e.util

vyyvvyvy

v

1J) *ConfigFileReader.java 53

public String getprovince() {
String url = properties. qﬂProver(y(“prnvln:e"),
if(url != null) return ur
else throw new RuntueEx:eptmn(“url not specified

}

public String getcity() {
String url = properties.getProperty(“city");
if(url != null) return url

R else throw new RuntimeException(“url not specified

pubuc String getpostal() {
tr url = properties. gethnerty( "postal”);
1f(url 1= null) return url;
else throw new RuntimeException("url not specified

b ¢

public String gethonePhone() {
tring url = properties.getProperty(“homePhone!

i B it url;
else throw new RuntimeException{"url not specified

+

pubuc String getworkPhone() {
ring url = properties.getProperty(“workPhone");
1f(url 1= null) return url;
else throw new RuntimeException(“url not specified
}

nuhuc String getEmail() {
String url = properties.getProperty("email"
if(url 1= null) return url;
else throw new RuntimeException("url not specified

1

public String getMRP() {
String url = properties.getProperty("MRP");
ifturl 1= w1} retura url;
5 e throw new RuntimeException("url not specified

public String getsampleChartData() {

in

in

in

in

in

in

in

the

the

the

the

the

String url = properties.getProperty(“sampleChartData");

if(url != null) return url;

else throw new RuntimeException("url not specified in the

+

Configuration.properties

Configuration.properties

Configuration.properties

Configuration.properties

Configuration.properties

Configuration.properties

Configuration.properties

Configuration.properties

file.

file.");

file.

file.

file.

file.

file.

file.

public String getReportConfigPath(){

String reportConfigPath = properties.getProperty(“reportConfigPath®);

if(reportConfigPath!= null) return reportConfigPath;
else throw new RuntimeException("Report Config Path not specified in the Configuration.properties file for the Key:reportConfigPath"

Figure 67 - Parameterising Extend Report Config Path

Update the JUnit runner to use extendcucumber library and use @AfterClass annotation
to use extent-config.xml config file.
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[% Package Explorer £2 == ¥ = 8  [J) CucumberSeleniumTestRunnerjava $3
P i UscerConsuitationilequestiage java package org.oscarehr.consultations. runners;
» |J} PatientDetailinfoPage.java
¥ [J} PatientSearchResultsPage.java
¥ |J} PrintPreviewPage.java
» |J} ViewConsultationRequestsPage.java
v i > org.oscarehr.consultations.runners
v :{-‘ org.oscarehr.consultations.stepDefinitions
ConsultationNoteScreenSteps.java
P |21 Hooks java
» i org.oscarehr.dashboard.handler
» {8 org.oscarehr.decisionSupport.prevention
» i org.oscarehr.e2e.constant
» i org.oscarehr.e2e.director
» {8 org.oscarehr.e2e.model
» i org.oscarehr.e2e.model.export
> 5’1 org.oscarehr.e2e.model.export.body
» i org.oscarehr.e2e.model.export.header
» i org.oscarehr.e2e.model.export.template
» {8 org.oscarehr.e2e.model.export.template.observation
> :}‘ org.oscarehr.e2e.populator
» {8 org.oscarehr.e2e.populator.body
» {8 org.oscarehr.e2e.populator.header

Figure 68 - Updating JUnit Runner to Use Extend Report

java.io.File;

org.junit.AfterClass;

import org.junit.runner.RunWith;

import org.oscarehr.consultations.managers.FileReaderManager;
import com.cucumber,listener.Reporter;

import cucumber.api.CucumberOptions;

import cucumber.api.junit,Cucumber;

4 @RunWith(Cucumber.class)
5 @CucumberOptions(
6 features = "src/test/resources/cucumberSeleniumFramework/consultationNoteScreenTest. feature"
glue = "org.oscarehr.consultations.stepDefinitions",

plugin = { "com.cucumber. listener.ExtentCucumberFormatter: target/cucumber-reports/report.html" },
monochrome = true

)

public class CucumberSeleniumTestRunner {
@AfterClass
public static void writeExtentReport() {
Reporter. loadXMLConfig(new File(FileReaderManager.getInstance().getConfigReader().getReportConfigPath()));

}

After running the test, navigate to target/cucumber-reports folder and open the
report.html file. Following is a snapshot of the results displayed:

C @ File | file:fffUsers/harshjainfeclipse-workspacefoscar/target/cucumber-reports/report.html @ W o . [+]
Oscar EMR- Cucumber Framework Test Results Oct 25, 2018 05:11:19 PM
5 Status 4  Category @  Dashboard @  Search @
Features B Fass Scenarios. W Pass Steps W Pass
o
@
1 featurels) passed 1scenariols) passed 2 stepls) passed
0 feature(s) failed, 0 others 0scenariols) failed, 0 others 0 step(s) failed, 0 others
Features Consultation Note Screen functionality
Consultation Note Sereen functionality
0ct 25, 2018 09:11:20 PM
Scenario 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User 0h 0m 135+518ms
‘When When New Consult Note is started
passed
Then Then Default letterhead selection should be for the current Oscar user logged-in
passed
« @ File | file://Users/harsk pace Jar ports/repart.htmig! * ® w x @O

Oscar EMR- Cucumber Framework Test Results Oct 25, 2018 09:11:19 PM

H] Dashboard

. Features » Pass Scenarios ® fass Steps . Pass
®
1feature(s) passed 1 scenariofs) passed 25step(s) passed
0 feature(s) failed, 0 others 0 scenariofs) failed, 0 others 0step(s) failed, D others
Features Scenarios Steps start End Time Taken
1 1 2 Oct 25,2018 03:11:19 PM Oct 25, 2018 09:11:34 PM 14,844ms

 Cotegris

Name Passed  Failed Others Passed %
@ConsultationNoteScreenFunctionality 1 ] 0 100%
@1.0TestConsultationResponseRequestLetterhead 1 0 o 100%

Figure 69 - Test Results from Extend Report Plugin
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Scaling Test Steps for Consultation Note Screen
Functionality and Final Results

Coverage

For the scope of this project, all the test cases of Consultation Note Screen Functionality
present at the link:
https://oscaremr.atlassian.net/wiki/spaces/OS/pages/54001741/OSCAR+15+Consultation
+Note+Screen+Test+Cases have been covered and converted to Cucumber-Selenium
Automated Test scripts. These test cases are part of single Cucumber feature file
consultationNoteScreenTest.feature. 4 test scenarios in this webpage have been converted
to their corresponding Cucumber scenarios in the feature file. Every scenario runs in a
separate driver instance and all the scenarios are independent of each other.

Latest code can be accessed from forked branch (hrshjain/system-integration-testing) at
link https://github.com/hrshjain/oscar/tree/hrshjain/system-integration-testing and the pull
request can be reviewed at link https://github.com/hrshjain/oscar/pull/1.

Following is the snapshot of the package structure and Cucumber file:

1% Package Explorer §3 = ¥ 2 B  [1] ConsultationNoteScreenSteps.java £3 =a
¥ &% > oscar [oscar hrshjain/syste testing] 1 package org.oscarehr.consultations.stepDefinitions;

» i org.oscarehr.billing CA.8C.dao 3% import org.junit.Assert;[]

> il s ) 5
‘+mg“mmhr’bf"f"g'CA'd“ } public class ConsultationNoteScreenSteps {
» & org.oscarehr.billing.CA.ON.dao )

» £ org.oscarehr.casemgmt.service 20 TestContext testContext;
» & org.oscarehr.common.dao LoginPage loginPage;
» {# org.oscarehr.common.dao.forms 22 AppointmentAccessPage appointmentAccessPage;

PatientSearchResultsPage patientSearchResultsPage;

> 3§ org.cscarehr.common.dao.utils PatientDetailInfoPage patientDetailInfoPage;

» £ org.oscarehr.consultations.cucumber 25 OscarConsultationRequestPage oscarConsultationRequestPage;
¥ {8 > org.oscarehr.consultations.dataProviders 5 ViewConsultationRequestsPage viewConsultationRequestsPage;
» 4] > ConfigFileReader.java PrintPreviewPage printPreviewPage;

¥ & org.oscarehr.consultations.enums 2 EncounterPage encounterPage;

» [ Context java 0

» [HoriverType.java 318 public ConsultationNoteScreenSteps(TestContext context) {
» [HEnvironmentType.java 2 testContext = context;
¥ # org.oscarehr.consultations.managers 3 loginPage = testContext.getPageObjectManager().loginPage();

appointmentAccessPage = testContext.getPageObjectManager().appointmentAccessPage();

v S PSRRI AN IV patientSearchResultsPage = testContext.getPageObjectManager().patientSearchResultsPage();

» (4] PageObjectManager.java 36 patientDetaillnfoPage = testContext.getPageObjectManager().patientDetailInfoPage();

» |2} WebDriverManager.java 3 oscarConsultationRequestPage = testContext.getPageObjectManager().oscarConsultationRequestPage();
¥ 2 org.oscarehr.consultations.pageObjects 8 viewConsultationRequestsPage = testContext.getPageObjectManager().viewConsultationRequestsPage();

» [4) AppointmentAccessPage java 39 printPreviewPage = (est(ontext.getPaggOb]‘ectHanager().prthreviewPage():

» [R EncounterPage java 19 encounterPage = testContext.getPageObjectManager().encounterPage();

4 ‘ }

» [1) LoginPage java 4

» |J) OscarConsultationRequestPage.java 43 @when("~New Consult Note is starteds$")

» (1) PatientDetaillnfoPage.java public void new_Consult_Note_is_started() {

//Navigate from Appointment Access Page to PatientSearchResultsPage

» 1} PatientSearchResultsPage java
- iy BT N MG appointmentAccessPage.user_navigates_to_patient_search_results_page();

» |1} PrintPreviewPage java
¥ [} ViewConsultationRequestsPage java 48 //User selects Patient record and navigates to Patient Detail Info Page
¥ 8 > org.oscarehr.consultations.runners 19 patientSearchResultsPage.user_searches_for_active_patients();
» (41 > CucumberSeleniumTestRunner.java ] patientSearchResultsPage.user_selects_Patient_Demographic_and_navigates_to_Patient_Details_Info_Page();

¥ i org.oscarehr.consultations.stepDefinitions
» [1) ConsultationNoteScreenSteps.java
» [J] Hooks java 54

//Navigate to Consultations Page
patientDetaillnfoPage.click_on_Consultations_and_navigate_to_ViewConsultationRequests_Page();

» j# org.oscarehr.dashboard.handler //Get current window handle

» i org.oscarehr.decisionSupport.prevention 6 testContext.scenarioContext.setContext(Context.VIEW_CONSULTATION_REQUEST_PAGE_HANDLE, viewConsultationRequestsPage.get_current_window
P i or-oscarefiraZe.constant 58 //Click on New Consultation to start new consultation

» {# org.oscarehr.e2e.director ) viewConsultationRequestsPage.user_starts_new_consultation();

» i org.oscarehr.e2e.model )

» £ org.oscarehr.e 2e.model.export s }

> . hr.e2e. 1. LI 3
1 oranscarshra2e model aport.body @hen("*Default letterhead selection should be for the current Oscar user logged-ins")

> i org.oscarehr.e2e.model.export.header public void default_letterhead_selection_should_be_for_the_current_Oscar_user_logged_in() {
» il ara nerarahr 826 madel synart tamnlate 11 Varifu latbarhand valoa
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a2 ConsultationNot java i feature 53

v;ﬁ‘-,oscarjcsca: hrshjain/system-integration-testing] #Author: Harsh Jain
sroftestfjava #Email: harshiain@uvic.ca

1

g e L T b
4 Feature: Consultation Note Screen functionality
5

¥ (yborn

&

[% Package Explorer £3 =

¥ (&5 > cucumberSeleniumFramework 68 @l.08TestConsultationResponseRequestletterhead
5 > configuration.properties ; Sc;:ari;; léﬂ Te]s; ﬁo:su}tat:ontR:sponse/ Request Letterhead Defaults to the Logged in User
i o en New Consult Note is startes
SeonsustiontiotescrouTast astine 9= Then Default letterhead selection should be for the current Oscar user logged-in
Iy extent-configant 10=  When User selects letterhead dropdown
> Eydms 116 Then User should be able to select other letterhead name
> Gye2e 126 When User selects Save button
» (2 form 139 Then Save button is available and Consultation Request/ Response is saved
P 142 When User selects Print Preview button and navigates to Print Preview screen - after saving consultation request
>‘3|ndxcalorXMLTemp|a(es 152 Then Selected Letterhead should populate in FROI% section
» labs 16
> Fyorg 17 @1.1ConsultationPatientDetailsSection
¥, demographicsAndProviders.xm! 18 Scenario: 1.1 Consultation Response/ Request Patient Details Section
[} e2e_setup.sal 19¢ When User navigates to Consultation Response/Request Screen . . .
W.: nitFormONAR.sql 209 Then Consultation Response/ Request Patient Details section should show all required Patient Information
e ' 218 When User clicks on Print Preview button and navigates to Print Preview screen
L initFormONAREnhanced.sql 228 And Consult Response/ Request Patient Details Section display all required Patient Information
% log4j.xm| 23

245 @1.2TestFieldsInConsultationResponseNoteSection

|}, MEDITECH test data.zip
25 Scenario: 1.2 Test Fields to Appear in Consultation Response Note Section

- over._ride_config.properties e
B it ine wgpop —— 269 When User navigates to Consultation Response/Request Screen

E’,se'ec_us_ev_ liLreportwcb_data.sq| 27 # Examination, Impression and Plan are not available - hence only checking Appointment Notes
1 wait_list_immediate_vacancy_email_template_results.! 75 Then Appointment Notes field is available in Consultation Response/Request Screen

When User enters text in Appointment Notes field and click Update Consultation Request button

., wait_list_immediate_vacancy_email_template.txt
Then Appointment Notes field accepts text and Consultation Request is saved

-, wait_list_velocity_template_results.txt
wait_list_velocity_template.txt

d @1.3TestFieldsInConsultationResponseNoteSection

» & src/main/java 3 Scenario: 1.3 Test Fields to Appear in Consultation Request/ Response Note Section
» (% src/main/resources 348 When User navigates to Consultation Response/Request Screen from Encounter page
» @), Maven Dependencies 358 Then Text fields should appear in the Consultation Request/ Response Note section
» i JRE System Library [JavaSE-1.7] 36& When User verifies Pertinent Clinical Information functional buttons
> i JUnit 4 378 Then Pertinent Clinical Information functional buttons should be available
R 2 38= When User selects Pertinent Clinical Information functional buttons
» (£ cataling_base 39= Then Patient chart data should be added to the Pertinent Clinical Information Consult Note text field
» (5 database 40= And User should be able to edit Pertinent Clinical Information text before saving Consultation Note
» Zydocs 41= When User verifies that Other Meds button is available in Current Medications Section
» G local_repo 42e Then Other Meds button should be available in Current Medications Section
> " % When User selects Current Medications functional buttons
yroiease Then Patient chart data should be added to the Current Medications Consult Note text field
> &> src And User should be able to edit Current Medication text before saving Consultation Note
¥ (S target When User verifies Significant Concurrent Problems functional buttons
» (Zantrun Then Significant Concurrent Problems functional buttons should be available

When User selects Significant Concurrent Problems functional buttons

Then Patient chart data should be added to the Significant Concurrent Problems Consult Note text field

And User should be able to edit Significant Concurrent Problems text before saving Consultation Note

When User selects Save button

Then Save button is available and Consultation Request/ Response is saved

When User selects Print Preview button and navigates to Print Preview screen - after saving consultation request
Then Consultation Request/ Response Note sections display saved records

| BROPARTYLICENSES
r2005.xml

Jcopy_jsp.sh 56
& copy_jsps.xml 57

Figure 70 - Snapshot of Package Structure and final Cucumber Feature File

Final Result and Report

Following is the snapshot of final results generated after all the test cases of the
Consultation Note Screen Functionality are run:
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u Junit 52 | & Console 1) c i java A i feature
Finished after 70.947 seconds

Runs: 37/37 @ Errors: 0 @ Failures: 0 ]

v J# org.oscarehr.consultations.runners.CucumberSeleniumTestRunner [Runner: JUnit 4] (57.589 s) =AM (F1)

¢ |

-

v ﬂh] Feature: Consultation Note Screen functionality (57.589 s)

v io: 1.0 Test Ci i / Request Letterhead Defaults to the Logged in
2E]When New Consult Note is started (0.162 s)
d.?_hhen Default letterhead selection should be for the current Oscar user logged-in (0.07
&JWhen User selects letterhead dropdown (0.486 s)
| Then User should be able to select other letterhead name (0.379 s)
¢/ When User selects Save button (0.327 s)
¢E] Then Save button is avai and C ion R / is saved (1.045 s)
¢E]When User selects Print Preview button and navigates to Print Preview screen - after ¢
pﬂThen Selected Letterhead should populate in FROM section (0.943 s)

¥ i0: 1.1 C i / Request Patient Details Section (2.515 s)
£|When User igi to C {{ /Request Screen (0.805 s)
&JThen Consultation Response/ Request Patient Details section should show all required
EﬂWhen User clicks on Print Preview button and navigates to Print Preview screen (0.65(
dzJAnd Consult Response/ Request Patient Details Section display all required Patient Infc

v ﬁUScenario: 1.2 Test Fields to Appear in Consultation Response Note Section (1.422 s)
¢E]When User navigates to C i quest Screen (0.283 s)
ﬁThen A i Notes field is ilable in Consultation Response/Request Screen (C
é?_lwhen User enters text in Appointment Notes field and click Update Consultation Requ:
£|Then Appointment Notes field accepts text and Consultation Request is saved (0.753

v ﬁQScenario: 1.3 Test Fields to Appear in Consultation Request/ Response Note Section (5.2
gﬂwhen User igi to C { quest Screen from Encounter page
nghen Text fields should appear in the Consultation Request/ Response Note section (0
¢E|When User verifies Pertinent Clinical Information functional buttons (0.204 s)
¢E| Then Pertinent Clinical Information functional buttons should be available (0.236 s)
k] When User selects Pertinent Clinical Information functional buttons (0.019 s)
pEThen Patient chart data should be added to the Pertinent Clinical Information Consult |
E]And User should be able to edit Pertinent Clinical Information text before saving Const
| When User verifies that Other Meds button is available in Current Medications Section
EﬂThen Other Meds button should be available in Current Medications Section (0.237 s)
gﬂwhen User selects Current Medications functional buttons (0.015 s)
giJThen Patient chart data should be added to the Current Medications Consult Note text
&]And User should be able to edit Current Medication text before saving Consultation Nc
¢ When User verifies Significant Concurrent Problems functional buttons (0.272 s)
pElThen Significant Concurrent Problems functional buttons should be available (0.222 s
ﬁé]When User selects Significant Concurrent Problems functional buttons (0.015 s)
ﬁJThen Patient chart data should be added to the Significant Concurrent Problems Cons
giJAnd User should be able to edit Significant Concurrent Problems text before saving Cc
Eﬂwnen User selects Save button (0.322 s)

#JThen Save button is i and C is saved (1.188 s)
aa]when User selects Print Preview button and navigates to Print Preview screen - after ¢
£|Then Cor i q! / Note i display saved records (1.488 s)

Oscar EMR - Cucumber Framework

5 Status A Category @  Dashboard @  Search Q
Features W Pass Scenarios B Pass Steps W Pass
=
@
1feature(s) passed 4 scenariols) passed 37 step(s) passed
0 feature(s) failed, 0 others 0 scenariols) failed, 0 others 0 step(s) failed, 0 others
Features Consultation Note Screen functionality
Consultation Note Screen functionality
Oct 25,2018 09:32:02 PM Pass
Scenario 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User Oh Om 155+684ms
When When New Consult Note is started
passed
Then Then Default letterhead selection should be for the current Oscar user logged-in
passed
When When User selects letterhead dropdown
passed
Then Then User should be able to select other letterhead name:
passed
When When User selects Save button
passed
o Then Then Save button is available and Consultation Request/ Response is saved
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Oscar EMR - Cucumber Framework Test Results

Dashboard

Features

1 features) passed
0 featurels) failed, 0 others

Features Scenarios

Name

@ConsultationNoteScreenFunctionality
@L.0TestConsultationResponseRequestLetterhead
@1.1ConsultationPatientDetailsSection

@1.2TestFieldsinConsultationResponseNateSection

nsultati tion

@L.3TestFi

Figure 71 - Final Report of the Test Results

B Pass

Passed

1

Scenarios B Pass

4 scenario(s) passed

Oscenariols) failed, 0 others

Steps Start
7 Oct 25, 2018 09:32:01 PM

Failed  Others  Passed %
0 0 100%
0 0 100%
0 0 100%
0 0 100%
0 0 100%

Oct 25,2018 09:32:01 PM

Steps B Pass
37 step(s) passed
0step(s) failed, 0 athers
End Time Taken
Oct 25, 2018 09:33:12 PM 70,467Tms

In case any of the test steps fail, Results will be displayed in following way:
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gu Junit 52 E] Console

java i feature O Oop®élpl Q) & EHy = O

Finished after 70.386 seconds

v 3 org.oscarehr.consultations.runners.CucumberSeleniumTestRunner [Runner: JUnit 4] (56.707 s) RN RIC o F
¥ | Feature: C ion Note Screen functi ity (56.707 s)

-7

v n'u Scenario: 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in
@T,When New Consult Note is started (0.228 s)
£Then Default letterhead selection should be for the current Oscar user logged-in (0.0¢
@_‘When User selects letterhead dropdown (0.422 s)
¢i1 Then User should be able to select other letterhead name (0.370 s)
£/ When User selects Save button (0.266 s)
££ Then Save button is avai and C i q is saved (0.858 s)
é When User selects Print Preview button and navigates to Print Preview screen - after s
gj:Then Selected Letterhead should populate in FROM section (0.870 s)
v EL}J Scenario: 1.1 Consultation Response/ Request Patient Details Section (1.486 s)
£When User [of to C q Screen (0.804 s)
[:L Then Consultation Response/ Request Patient Details section should show all required
£/ When User clicks on Print Preview button and navigates to Print Preview screen (0.40¢
@ And Consult Response/ Request Patient Details Section display all required Patient Infc
b gb Scenario: 1.2 Test Fields to Appear in Consultation Response Note Section (1.552 s)
B; When User i to C i q Screen (0.384 s)
[‘;Then Appointment Notes field is il in C { q Screen (C
J=1 When User enters text in Appointment Notes field and click Update Consultation Requ:
¢£i Then Appointment Notes field accepts text and Consultation Request is saved (0.764
v ﬂ@ Scenario: 1.3 Test Fields to Appear in Consultation Request/ Response Note Section (5.0
FE.!When User igi to Cor i q Screen from page
£ Then Text fields should appear in the Consultation Request/ Response Note section (0
@:When User verifies Pertinent Clinical Information functional buttons (0.215 s)
%=1 Then Pertinent Clinical Information functional buttons should be available (0.221 s)
££/When User selects Pertinent Clinical Information functional buttons (0.023 s)
{1 Then Patient chart data should be added to the Pertinent Clinical Information Consult |
¢E]And User should be able to edit Pertinent Clinical Information text before saving Const
EWhen User verifies that Other Meds button is available in Current Medications Section
(£ Then Other Meds button should be available in Current Medications Section (0.224 s)
£/ When User selects Current Medications functional buttons (0.017 s)
iThen Patient chart data should be added to the Current Medications Consult Note text
E{And User should be able to edit Current Medication text before saving Consultation Nc
%]1When User verifies Significant Concurrent Problems functional buttons (0.259 s)
hen Signifi Concurrent { buttons should be available (0.224 s
££/When User selects Significant Concurrent Problems functional buttons (0.014 s)
m";Then Patient chart data should be added to the Significant Concurrent Problems Cons
£/ And User should be able to edit Significant Concurrent Problems text before saving Cc
£ When User selects Save button (0.266 s)

£ Then Save button is available and Ct i is saved (0.862 s)
hen User selects Print Preview button and navigates to Print Preview screen - after ¢
fEiThen C i Note i display saved records (1.660 s)
C @ File | file:/jL harshjai i p Jtargetjcucumber-reportsjrepart. html#! B W o= . [«]

Status A Category @ Dashboard @ Search Q

Features ® Fail Scenarios B Fass Steps B Pass
| Fail | rail

0 feature(s) passed 3 scenario(s) passed 36 step(s) passed

1 feature(s) failed, 0 others 1scenario(s) failed, 0 others 1stepis) failed, 0 others

Features Consultation Note Screen functionality

Consultation Note Screen functionality
Oct 25, 2018 09:22:24 PM Fail
Scenario 1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User Oh Om 155+840ms.

When When New Consult Note s started
passed

Then Then Default letterhead selection should be for the current Oscar user logged-in
passed

When When User selects latterhead dropdown
passed

Then Then User should be able to select other letterhead name
passed.

When When User selects Save button
passed
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Extent Oscar EMR - Cucumber Framework Test Results Oct 25,2018 09:22:24 PM

Dashboard

Features @ Fail Scenarios @ Pass Steps ®

ass
0 N o N

(=4
8 0
0 feature(s) passed 3 scenario(s) passed 36 step(s) passed

1feature(s) failed, 0 others 1 scenario(s) failed, 0 others 1step(s) failed, 0 others

Features Scenarios Steps Start End Time Taken

312

1 4 37 Oct 25, 2018 09:22:24 PM Oct 25,2018 09:23:34 PM 69,820ms

Name Passed  Failed Others Passed %

@ConsultationNoteScreenF 0 1 0 0%

@1.0TestConsultationResponseRequestLetterhead 1 100%

@1.1ConsultationPatientDetailsSection 0 0%

0 0
1 0

@1.2TestF ionResponseNoteSection 1 0 0 100%
0 0

@1.3TestFiel { tion 1 100%

Figure 72 - Test Results (When any Step fails)

Conclusions and Recommendations

The author was successfully able to introduce BDD using Cucumber and Selenium for
Oscar EMR. The project will be presented to McMaster University and will be integrated
with its sprint release cycle. The current Cucumber-Selenium Testing Suite framework
can be implemented in several parts of release cycle before and after deployment in
several environments.

The Testing Suite can also be used as part of Regression and Smoke testing suite during
every release. During regression, if any of the tests fail, testers can look at the results and
logs to identify whether recent code changes have introduced a new bug in Oscar EMR.
Sometimes, tests may fail because of test data or timeout issue. In such cases, testers can
rerun the failing automated tests or can log into Oscar EMR and manually validate
whether a new defect has been introduced or not.

Code Design and Architecture Decisions

While creating the design and architecture of codebase, several design decisions had to be
made, with every decision having a list of advantages as well as disadvantages. These
decisions will be discussed below. In future, however, future contributors can feel free to
update the design and architecture keeping in mind the speed and efficiency of the test
and making sure that codebase is easy to read, understand and it follows the standard
Cucumber guidelines and Testing procedures.

Cucumber Feature File
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Currently, Test Cases for 9 modules are present in the Oscar Atlassian wiki space. Every
Module has few Submodules. For example, Consultation Module has 5 Submodules:
Note Screen, List Screen, Preview Screen, Request/Response and Settings. As mentioned
earlier, the Submodule Note Screen has been covered to fulfill the scope of this project.

There are several patterns in which these modules and submodules can be covered in a
Cucumber feature file. After some analysis, it was decided that one Submodule should
be mapped to one unique Cucumber Feature file for the project. This pattern keeps the
code clean, organised and every Feature file can be easily tracked to its Oscar Wiki test
Case. Keeping this in mind, all the test cases of Consultation Note Screen functionality
have been covered in single feature file consultationNoteScreenTest.feature. In order to
add automations test scripts for List Screen Submodule, a new feature file specifically for
List Screen submodule will be created and this feature file will have its own unique Step
Definition file.

Scenario and Steps

Consultation Note Screen in Oscar Wiki Space has 4 Test scenarios. Each scenario has
been mapped to its corresponding scenario in Cucumber Feature File.

For example, the Scenario “1.0 Test Consultation Response/ Request Letterhead Defaults
to the Logged in User” has its own scenario with matching annotation
“@]I.0TestConsultationResponseRequestLetterhead” in the
consultationNoteScreenTest.feature. All Test Cases of this scenario have been converted
to When/Then/And Gherkin steps in the Cucumber Feature file.

This ensures that Test Cases in Oscar Note Screen can be easily mapped to the Steps in
Cucumber Feature file. This has one drawback which is that there are multiple
When/Then/And Gherkin steps within a single scenario. However, all these Gherkin
Steps are dependent of each and separating them will go against Cucumber Best Practices
principle that Scenarios should be independent of each other [15].

Hence, for now, each scenario in Oscar Note Screen Test Case has been mapped to a

Scenario in Cucumber feature file (highlighted in red box) and all the test cases in Oscar
Wiki has been mapped to respective Gherkin steps (highlighted in blue box).
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1.0 Test Consultation Response/ Request Letterhead Defaults to the Logged in User

Step  Description
ID

#1 Consultation Response/ Reguest
Letterhead should default to the
logged-in user

Response/ Request

#4 Ability to display Consultation
Response/ Request print preview

screen

Precondition

1. Consultation
Response/ Request
screen is present

2, User is logged in with
correct credentials

Action

Verify that when new Consult Note is started, the
default letterhead selection displays for the
current Qscar user logged-in

Select Print Preview button

Actual
Results

Expected Results

Default letterhead selection
should be for the current Oscar
user logged-in

#2 Ability to select other Provider records are 1. Select Letterhead drop down 1. Letterhead is selectable from
Letterheads selection registered within the 2. Verify that other Letterheads can be selected the drop down list
0SCAR database using drop down Letterhead field 2. User should be able to
select other letterhead name
from the drop down
#3 Ability to save Consultation Select Save button 1. Save button is available on

the floating bar

2. Consultation Request/
Response is saved

1. Consultation Request/
Response Print preview
window pops up

Pass/Fail

| Notes

2. Selected Letterhead should
populate in FROM section

1 #Author: Harsh Jain

2 #Email: harshjain@uvic.ca
3=@ConsultationNoteScreenFunctionality

4 Feature: Consultation Note Screen functionality

B @1.0TestConsul
onario:

9 Then Default letterhead selection should be for the current Oscar user logged-in

When User selects letterhead dropdown

Then User should be able to select other letterhead name

12 When User selects Save button

13 Then Save button is available and Consultation Request/ Response is saved

When User selects Print Preview button and navigates to Print Preview screen - after saving consultation request
Then Selected Letterhead should populate in FROM section

Figure 73 - Test Case mapped to Cucumber Feature File

Multiple Stepdefinition Files Alternative

One more design alternative is to divide the one Step Definition File into multiple Step
Definition files on the basis of PageObjects accessed during test execution. It means that
the Step Definition file ConsultationNoteScreenSteps.java can be divided into 7 Step
Definition  files  like  LoginSteps.java, = OscarConsultationRequestSteps.java,
EncounterSteps.java etc. on the basis of pages accesses during test execution.

However, in such case, the Gherkin steps and corresponding StepDefinition methods will
need to be rewritten and become page specific. For example, the Gherkin Step New
Consult Note is started will need to be divided into multiple page specific steps.
Similarly, Stepdefinition methods for each of these Gherkin steps will need to be
updated. To consider this alternative, test cases in Oscar Wiki will be first converted into
highly detailed page-specific test scripts. These test scripts can then be converted to page-
specific Gherkin steps and subsequently to page-specific StepDefinition methods.
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Separate Repository

Currently, the framework has 7 packages and 1 folder which have been added to already
existing oscar repository. However, it is highly recommend creating a separate standalone
maven repository for this project. This will make the codebase easy to understand and
contribute. The 7 Automation testing packages of the project do not fit into Unit test
packages of oscar repository and the integration of Cucumber JUnit test runner with
Oscar’s native JUnit runner most probably will not approved by McMaster University.

The project can be easily transferred to a standalone repository by creating a maven
project in eclipse and move all the packages and files from oscar to the new repository.
There might be some additional restructuring of code and configuration changes required
to get the new repository running. For example, in the new project, it is better to keep
StepDefinition package in src/main/java directory instead of src/main/test directory.
Also, the prefix org.oscarehr can be removed from all the package names.

Defects Discovered during Test Execution

During the execution of Cucumber-Selenium Test Suite, 2 defects were discovered.
These defects are most probably Test Case Documentation issues and will be reported to
Oscar EMR development team. Currently, the test scripts have been modified such that
Cucumber steps are passing. Following are the defects:

1. For scenario 1.1 Test Consultation Response/ Request Patient Details Section,
Consultation Request\Response Page does not have MRP details of the patient.

1.1 Test Consultation Response/ Request Patient Details Section

Step Description Precondition Action Expected Results Actual Pass/Fail MNotes
D Results

#1 Consultation Response/ Request Consultation Verify that Consultation Response/ Consultation Response/ Request
Patient Details Section Response/ Request Request Patient Details section should Patient Details section shows all
screen is present include the following fields: required Patient Information
» Full patient name
« Date of birth
- Sex
+ Health card number
= Address
= Province
= Phone (s)

= MRP

Figure 74 - Failing Test Scenario |

2. For Scenario 1.2 Test Fields to Appear in Consultation Response Note Section, the
text fields Examination, Impression, Plan are not available in Consultation
Request\Response section (Scenario 3).
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1.2 Test Fields to Appear in Consultation Response Note Section

Step  Step Description Precondition Action Expected Results Actual Pass/Fail

D

#1

Results

Fields to Appear in Consultation Verify that text fields should appear in Section with fields examination, impression
Consultation Response Note  Response screen is Consultation Response/ Request Note and plan are available in Consult Response
Section present ection: Form

+ Examination
= Impression
* Plan

Figure 75 - Failing Test Scenario Il

For Future Developers — Steps to add new functionality and
shortcuts

Once, developers are familiar with the code structure, and concepts like PageObjects,
Managers and Test Context, they can use the following steps to add automation scripts:

1.

2.

Determine Oscar EMR test cases which need to be covered for Automation using
BDD.

Convert these test cases to Gherkin Scenario and Steps and add these Scenario
and Steps TO respective Cucumber feature files.

For each Gherkin Step added in Step 2, create its corresponding method in
Stepdefinition file.

Determine the webpages where each of these StepDefinition methods will be
tested.

For each of these webpages, create a PageObject (if not already present) and
create methods in the PageObject which will perform the web driver operations.
Update Stepdefinition methods to call these PageObject methods.

Add Selenium code in the PageObject methods to perform the browser operations.
A few things to take care of while adding Selenium test cases:

a. To find web element locators, there are several plugins like Chropath available
in Chrome and Firefox. These plugins can help in finding complex XPath and Css
selector for a web element. One more way to figure out locators is to right click
on element and copy its XPath\Css Selector.

b. Make sure to utilize WebDriverManager, FileReaderManager and Text Context
while writing the Selenium test scripts.

Developers can also add following features to the current codebases to improve the
flexibility and coverage of the Testing Suite.

1.

Currently the Tests are running successfully in local machine using Firefox. The
tests can be further configured to run in remote servers and can be made more
compatible on run in different Web browsers like Chrome, Internet Explorer and
Safari.

82

Notes



2. Currently, before starting the test run, it is assumed that Patient Demographic is
already present in Oscar EMR. However, the tests can be made more independent
if Patient Demographic Test Cases are run before Consultation Note Screen test.
This can also be done by creating Demographic Patient as part of Hooks.

3. Cucumber Extent Reports can be further enhanced to take screenshots whenever a

test step fails.
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