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О чем буду говорить? 

• Что такое UI Automator 
• Как писать тесты 
• UI Automator и Accessibility Service 
• Custom controls 
• API UI Automator v1 и v2 
• Проблемы с UI Automator 
• Настройка тестов 
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UI Automator - библиотека для поиска 
компонентов на экране и эмуляции действий 
пользователя (клики, тачи,  ввод текста). 
 

Что такое UI Automator? 
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Применение UI Automator 



 
 
• Если ваше приложение взаимодействует с 

другими приложениями. (сделать фото, 
открыть карту, permissions, gms) 
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• Если ваше приложение взаимодействует с 
другими приложениями. (сделать фото, 
открыть карту, permissions) 

 
• Нет исходников 
 
 
 
 
 





 
 
• Eсли ваше приложение взаимодействует с 

другими приложениями. (сделать фото, 
открыть карту, permissions) 

 
• Нет исходников 
 
• Вендоры, тестирование девайсов 
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Отличия от Espresso 



UI Automator Espresso 

Принцип Черный ящик Белый ящик 

Количество 
приложений ∞ 1 

Изменение 
настроек девайса V X 

Notifications V X 

Скриншоты V X 

Скорость тестов X V 
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Тест на UI Automator 
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Тест на Espresso 





Минусы UI Automator 

• медленнее Espresso  
Простой тест: 
  Espresso – 3,6 c 
  UI Automator – 21 c 

• не совместим с любыми отрисованными 
приложениями(OpenGl, Unity) 

• кастомные контролы 
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UI Automator и Espresso 
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+ 
UI Automator 



Как писать тесты на UI Automator 

 
• Android Studio, Instrumented tests  

 
• Appium  
 
• Сбилдить jar, запусить из adb 
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android { 
    defaultConfig { 
        testInstrumentationRunner "androidx.test.runner.AndroidJUnitRunner" 
    } 
} 
dependencies { 
    androidTestImplementation 'androidx.test:runner:1.3.0-alpha02' 
    androidTestImplementation 'androidx.test.uiautomator:uiautomator:2.2.0' 
} 

Запускаем из Android Studio 
Build.gradle 
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Тест UI Automator c AndroidJUnit4 
 
 
@RunWith(AndroidJUnit4.class) 
public class ChangeTextBehaviorTest_ { 
    @Test 
    public void testChangeText_sameActivity() { 
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Тест UI Automator c AndroidJUnit4 
 
 
@RunWith(AndroidJUnit4.class) 
public class ChangeTextBehaviorTest_ { 
    @Test 
    public void testChangeText_sameActivity() { 
        mDevice.findObject( 
                By.res(BASIC_SAMPLE_PACKAGE, "editTextUserInput")) 
                    .setText("UI Automator is awesome"); 
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Тест UI Automator c AndroidJUnit4 
 
 
@RunWith(AndroidJUnit4.class) 
public class ChangeTextBehaviorTest_ { 
    @Test 
    public void testChangeText_sameActivity() { 
        mDevice.findObject( 
                By.res(BASIC_SAMPLE_PACKAGE, "editTextUserInput")) 
                    .setText("UI Automator is awesome"); 
 
        mDevice.findObject( 
                By.res(BASIC_SAMPLE_PACKAGE, "changeTextBt")) 
                    .click(); 
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Запуск теста 

adb shell am instrument -w -r package_name 
/androidx.test.runner.AndroidJUnitRunner 
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UI Automator Viewer 



25 



 
 
 

Accessebility services - службы специальных 
возможностей, призванные облегчить работу с 
устройствами для людей, чьи возможности так 

или иначе ограничены. 
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UI Automator 

Accessibility Service 

Binder 





View 
    View 
    View 
        View 
        View 
        View    

AccessibilityNodeInfo 

Accessibility 
Service 

Application 

AccessibilityNodeInfo 

AccessibilityNodeInfo 

AccessibilityNodeInfo 

AccessibilityNodeInfo 

AccessibilityNodeInfo 



public class AccessibilityNodeInfo implements Parcelable { 
    private final Rect mBoundsInScreen = new Rect(); 
    private CharSequence mClassName; 
    private CharSequence mText; 
    private String mViewIdResourceName; 
    ... 
} 
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Класс android.view.View.java 

void onInitializeAccessibilityNodeInfoInternal(AccessibilityNodeInfo info) { 
    info.setBoundsInParent(bounds); 
    info.setPackageName(mContext.getPackageName()); 
    info.setClassName(View.class.getName()); 
    info.setContentDescription(getContentDescription()); 
    ... 
} 
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Класс android.view.View.java 
@UiThread 
public class View implements AccessibilityEventSource { 
 
    int mAccessibilityViewId = NO_ID; 
 
    public void sendAccessibilityEvent(int eventType) { 
        if (mAccessibilityDelegate != null) { 
            mAccessibilityDelegate.sendAccessibilityEvent(this, eventType); 
        } else { 
            sendAccessibilityEventInternal(eventType); 
        } 
    } 
} 
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Класс android.View.View.java 
public boolean performClick() { 
    sendAccessibilityEvent(AccessibilityEvent.TYPE_VIEW_CLICKED); 
    ... 
} 
public boolean performLongClick() { 
    sendAccessibilityEvent(AccessibilityEvent.TYPE_VIEW_LONG_CLICKED); 
    ... 
} 
protected void onFocusChanged(…) { 
    if (gainFocus) { 
        if (AccessibilityManager.getInstance(mContext).isEnabled()) { 
            sendAccessibilityEvent(AccessibilityEvent.TYPE_VIEW_FOCUSED); 
            requestAccessibilityFocus(); 
        } 
    } 
    ... 
} 
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public final class AccessibilityEvent implements Parcelable { 
    private @EventType int mEventType; 
    private CharSequence mPackageName; 
    private long mEventTime; 
    … 
} 
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Application 

System Services 

Phone 
Camera 
Launcher 

Alarm 
Gallery 
Email 

Accessibility Service App 

Power Manager 
Activity Manager 
Status Bar 
Window Manager 
 

Accessibility Manager Service 

Binder 



Application 

System Services 

Phone 
Camera 
Launcher 

Alarm 
Gallery 
Email 

Accessibility Service App 

Power Manager 
Activity Manager 
Status Bar 
Window Manager 
 

Accessibility Manager Service 

Binder 



Application to Accessebility Service 
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Application Accessebility Service AccessebilityManager 
Service 

AccessebilityManager 
Service 

sendAccessibilityEvent 

IAccessibilityService 
ClientWrapper 

notifyAccessibilityEvent 

sendAccessibilityEvent 

sendAccessibilityEvent 

onAccessibilityEvent 

AccessebilityService AccessebilityManager 

ViewGroup 

View 



Accessebility Service to Application 



Application AccessebilityManager 
Service 

AccessebilityManager 
Service 

performAccessebilityAction 

IAccessibilityService 
ClientWrapper 

performAccessebilityAction 

performAccessebilityAction 

AccessebilityNodeInfo AccessebilityManager 

View 

AccessebilityService 

performAccessebilityAction 

performAccessebilityAction 

Accessebility Service 



Класс View 
public boolean performAccessibilityAction(int action) { 
    switch (action) { 
        case AccessibilityNodeInfo.ACTION_CLICK: { 
            onTouchEvent(event); 
        } break; 
        case AccessibilityNodeInfo.ACTION_FOCUS: { 
            if (!hasFocus()) { 
                getViewRootImpl().ensureTouchMode(false); 
                return requestFocus(); 
            } 
        } break; 
        ... 
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Custom controls 



dispatchPopulateAccessibilityEvent() 

onPopulateAccessibilityEvent() 

onInitializeAccessibilityEvent() 

onInitializeAccessibilityNodeInfo() 
 

Custom controls must implements methods: 
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mExploreByTouchHelper = new ExploreByTouchHelper(this) { 
@Override 
int getVirtualViewAt(float x, float y) { ..} 
 
@Override 
boolean onPerformActionForVirtualView(int virtualViewId, int action) { 
    if (action == AccessibilityNodeInfoCompat.ACTION_CLICK) { 
        mExploreByTouchHelper.sendEventForVirtualView(virtualViewId,  
 AccessibilityEvent.TYPE_VIEW_CLICKED); 
        return true; 
    } 
    return false; 
} 
 
ViewCompat.setAccessibilityDelegate(this, mExploreByTouchHelper); 
 

ExploreByTouchHelper 
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LG SmartThinQ app 
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Custom Accessibility Service 
<accessibility-service  
    android:description="@string/accessibility_service_description" 
    android:packageNames="com.example.android.apis" 
    android:accessibilityEventTypes="typeAllMask" 
    android:accessibilityFlags="flagDefault" 
    android:accessibilityFeedbackType="feedbackSpoken" 
    android:notificationTimeout="100" 
    android:canRetrieveWindowContent="true" 
    /> 
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До SDK 24 мог быть запущен только 
один Accessebility 
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UI Automator Accessebility 
Service 



SDK 24+ 
 
 
 
UiAutomation uiAutomation = getInstrumentation(). 
        getUiAutomation(UiAutomation. 
 FLAG_DONT_SUPPRESS_ACCESSIBILITY_SERVICES) 
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UI Automator API 

• UiDevice 
• UiSelector 
• UiObject 
• BySelector 
• UiObject2 
• Configurator 
• UiAutomation 

 
 



UiDevice 
mDevice = UiDevice.getInstance(getInstrumentation()); 
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Public methods 
openNotification() 
pressBack() 
setOrientationLeft() 
takeScreenshot(File storePath, float scale, int quality) 



mDevice = UiDevice.getInstance(getInstrumentation()); 
mDevice.setOrientationRight(); 
mDevice.takeScreenshot(new File("D:/screen.png")); 
mDevice.pressMenu(); 





UiSelector 
 UiSelector().text(“Wi-Fi") 
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Public methods 
checkable(boolean val) 
className(String className) 
descriptionContains(String desc) 
resourceId(String id) 



UiObject 
 UiObject awesomeButton  = 

mDevice.findObject(UiSelector().text(“Wi-Fi")) 
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Public methods 
click() 
exists() 
getBounds() 
isEnabled() 
setText(String text) 



mDevice = UiDevice.getInstance( 
    getInstrumentation()); 
UiObject textObject= mDevice.findObject( 
   new UiSelector().text("Wi-Fi")); 
textObject.click(); 





BySelector 

By.text(“Wi-Fi") 
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Public methods 
checkable(boolean isCheckable) 
clazz(String packageName, String className) 
descContains(String substring) 
text(String textValue) 



UiObject2 
 UiObject2 awesomeButton  = mDevice.findObject( 

By.text(“Wi-Fi")) 
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Public methods 
click() 
getBounds() 
isEnabled() 
setText(String text) 



mDevice = 
 UiDevice.getInstance(getInstrumentation()); 
UiObject2 textObject= 
 mDevice.findObject(By.text("Wi-Fi")); 
textObject.click(); 





UiObject vs UiObject2 
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UiObject UiObject2 

AccessibilityNodeInfo AccessibilityNodeInfo 



UI Automator v1 vs UI Automator v2 
UiObject UiObject2 

Запускается поиск по дереву элементов Кэшированный объект 

UiObject awesomeButton  = new 
UiObject(new UiSelector().text("Display")) 
 

UiObject2 awesomeButton  =  
mDevice.findObject(By.text("Display") 
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Класс QueryController 

AccessibilityNodeInfo findAccessibilityNodeInfo(UiSelector selector, 
        boolean isCounting) { 
    mUiAutomatorBridge.waitForIdle(); 
    initializeNewSearch(); 
    synchronized (mLock) { 
        AccessibilityNodeInfo rootNode = getRootNode(); 
        if (rootNode == null) { 
            Log.e(LOG_TAG, "Cannot proceed when root node is null. Aborted search"); 
            return null; 
        } 
        // Copy so that we don't modify the original's sub selectors 
        UiSelector uiSelector = new UiSelector(selector); 
        return translateCompoundSelector(uiSelector, rootNode, isCounting); 
    } 
} 
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Configurator 
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Public methods 
getWaitForIdleTimeout() 
setKeyInjectionDelay(long delay) 
setWaitForIdleTimeout(long timeout) 
setWaitForSelectorTimeout(long timeout) 



UiAutomation 
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Public methods 

executeShellCommand(String command) 

getRootInActiveWindow() 

grantRuntimePermission(String packageName, String permission) 

injectInputEvent(InputEvent event, boolean sync) 

waitForIdle(long idleTimeoutMillis, long globalTimeoutMillis) 



UiAutomation vs Instrumentation 

 
• UiAutomation.injectInputEvent() работает для 

всех приложений 
• Instrumentation.injectInputEvent() работает 

только для тестируемого приложения 
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UiAutomation 
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UiAutomation 

InputManager 

AccessebilityManager 
Service 

UiAutomation
Connection AI

D
L 



Вввод текста 

SDK 18< 
 InputManager.injectEvent()  
SDK 19+ 
 AccessibilityNodeInfo.performAction() 
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Notifications 



Notifications 

mDevice.openNotification(); 
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Подведение итогов 

• UI Automator от Accessebility через View 
получает данные от всех приложений. 

• UI Automator универсален и может тестить 
все 

• Ui Automator v2 быстрее, но на быстро 
меняющихся экранах лучше Ui Automator v1 
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Спасибо! 
Вопросы? 
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