Google APIs support a variety of features designed to enable
state of the art development. In this session, you will learn how
to create applications that use performance enhancing features
to make your code run faster and use fewer resources. Some
features we'll describe include batching, requests for partial
response, and efficient ways to handle media
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Example Application

e Built on Google App Engine

e Task Management Application
e Integrated with Google APIs

o le Driv K

o Google Tasks API

o Google Calendar API
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Real World Performance Measurement
Building Android Applications that Use Web APIs
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Building Web Applications that use Google APIs
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Optimizing Your Google App Engine App
%

Metrics:

LoadAction.auth(): 28 46 ms
load files getlLength: 665
response.size: 2183

load. files.get(): 437.7 ms

load tasklists listLength: 411
load tasklists list(): 481.3 ms
load medialength: 1107
load.media.download(): 773.5
ms

LoadAction.execute(): 1.722 s
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Demo: Super Lists

https://iosuperlists.appspot.com







Code V1

Loading Metadata and Content from Drive

Credentials credentials = getCredentials(req, resp);
Drive service = Drive.builder(TRANSPORT, JSON FACTORY)
.setHttpRequestinitializer(credentials).build();
Files.Get getFile = service files().get(lile d);
File llle = getFile.execute(),

ByteArrayOutputStream out = new ByteArrayOutputStream();
getFile.getMediaHttpDownloader().download(ncw GenericUrl(filc_getDownloadUrl()), out),
String content = new String(out.toByteArray(), Charsets. U7/ &),



Code V1

Creating a New TaskList

Tasks tasksService = Tasks.builder(...)...build();

TaskList tasklist = new TaskList().setTitle(/ist.name);

Tasklists.Insert insertTasklist = tasksService. tasklists().insert(tasklist):
lasklist = insertTasklist. execute();

for (SuperListitem item : list.content.items) {
Task task = now Task().setTitle(item.name);
TasksOperations.Insert insertTask = tasksService.tasks().insert(tasklist.getid(), task);
item.taskld = insertTask.execute().getld();

}



Code V1

Syncing Calendar Events

Calendar calService = Calendar.builder(...)...build();
List<Event> events = Lists.newArraylList();
for (SuperListitem item : lisl.content.items) {

Events.Gel getEvent = calService events().get("primary”, item.eventid);

events.add(getEvent.execute());

}
.. Il Update events.

for (Event event : events) {
Events.Update updateEvent = calService. events().update( primary”, event.getld(), event);
Event updated = updateBEvent.execute();

}



Profiling

e Actions

o Load

o Save

o Sync Tasks

o Sync Calendar
e Metrics

o Latency

o Bandwidth
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Optimization #0: gzip

e Goals
o Save Bandwidth and reduce Latency
e Solution
o Send GZipped requests, request GZipped responses
o Google Client Libraries do this automatically!
e Example:
o it o di o
m Plain: 24877 bytes
m Gzipped: 2720 bytes (11%)



Optimization #1: Partial Response

e Goals
o Save Bandwidth and reduce Latency
e Solution
o Request a subset of the resource using a fields mask
e Example:
o https://www.googleapis.com/discovery/v1/apis
m 24877 bytes
o https://www.googleapis.com/discovery/vi/apis?fields=items/i
m 1354 bytes (6%)



Demo: API Explorer

https://developers.qooqgle.com/apis-explorer/
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Optimization #1

Partial Tasks Responses

Tasklists.Insert insertTasklist = tasksService.tasklists().insert(tasklist);
insertTasklist.setFields("1d");
tasklist = insertTasklist.execute(); L3

for (SuperListitem item : lisl.content.items) {
Task task = new Task().setTitle(item.name);
TasksOperations.Insert insertTask = tasksService.tasks().insert(tasklist.getld(), task);
insertTask.setFields("id");
item.taskld = insertTask execute().getld();
}
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Partial Response Bandwidth
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Optimization #2: Patch

e Goals
o Update resource retrieved using a fields mask
o Save Bandwidth and reduce Latency
e Solution
o Send only the updated portions of the resource
o HTTP PATCH instead of PUT
e Example:
o PUT https://www.googleapis.com/tasks/v1/... {"id": "1020931", "title":"My
New Title", ...}
s 415 bytes
o PATCH https://www.googleapis.com/tasks/v1/... {"title":"My New Title"}
s 30 bytes (8%)






Optimization #2

Patch Calendar Events

for (SuperListitem item : list.content.items) {
Events.Get getEvent = calService events().get("primary”, tem.eventid);
getEvent.setFields("id summary start.end sequence’);
evenls.add(getEvent.execute());

}

... [l Patch events.

for (Event event : events) {
Events_Patch patchEvent = calService events().patch("primary”, event.getld(), event);
patchEvent.setFields("id");
Event patched = patchEvent.execute();

}




Patch Bandwidth
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Optimization #3: Batch

e Goal
o Minimize HTTP Requests
o Reduce Latency
e Solution
o Send multiple API requests in a single multipart/mixed request
e Server-Side Parallelization
e Slight bandwidth cost (envelope)
e Latency variable



Optimization #3

Using a Batch Request

Drive driveService = ... Java
BatchRequest batch = driveService.batch();

Files.Get geltFile = ...
FutureCallback<File> getFileCallback = FutureCallback.create(),
getFile.queue(batch, getFileCallback);

batch.execute();
File file = Futures getUnchecked(getFileCallback. getFuture()):



Optimization #3

FutureCallback

public class FutureCallback<T> extends JsonBatchCallback<T> {
public static <X> FutureCallback<X> create() { ... }

private final SettableFuture<T> (uture;
private FutureCallback(SettableFuture<T> future) { this_ future = future; }

public ListenableFuture<T> getFuture() { returmn future; }

@Overnde public void onSuccess(T result, GoogleHeaders responseHeaders) { futurc_set(result); }
@Overrde public void onFailure(GoogleJsonError e. GoogleHeaders responseHeaders) { ... }



Optimization #3
Batching Tasks Updates

Tasklists.Insert insertTasklist = tasksService.tasklists().insert(tasklist).setFields(...);
FutureCallback<Tasklist> insertTasklistCallback = FutureCallback create();
insertTasklist.queue(batch, |nsertTasklistCallback);
List<FutureCallback<Tasklist> futureTasks = Lists.newArrayList();
for (SuperListitem item : lisl.content.items) {
TasksOperations.Insert insertTask = tasksService lasks().insert(tasklist. getld(), task).setFields(...);
FutureCallback<Task> insertTaskCallback = FutureCallback.create();
insertTask.queue(batch, insertTaskCallback);
futureTasks.add(insertTaskCallback);

}
batch.execute();



Optimization #3

Batching Calendar Events

List<FutureCallback<Event>> eventFutures = Lists.newArrayList(); Java
for (SuperListitem item : list.contentutems) {

Events.Get getEvent = calService.events().get("primary”, item.eventid). setFields(...);

FutureCallback<Event> callback = FutureCallback.create();

getEvent.queue(batth, callback);

eventFutures add(callback);
}

batch.execute();
batch = calService.batch();



Batch Latency
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Batch Bandwidth
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Demo: Super Fast Super Lists
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Metrics:

SaveAction.auth(): 25.68 ms
save files get(): 2769 ms
save files getLength: 659
response size: 8005

sync taskslists getLength: 261
sync tasklists get(): 133.4 ms
sync tasks listLength: 502
sync tasks list(): 1399 ms
sync cvents getLength: 2209
sync.events.get(5): 741.5 ms
sync.tasks inscrtlength: 1398
sync tasks.insert(5): 2615 s
sync cvents updatedLength:
447

sync.cvents.update(1): 4942
ms

sync.cvents inscrtedLength:
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sync.cvents.insert(3): 1084 s
save fileLength: 1533
request size: 1533

save files. ): 1.582s




Latency Summary
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Bandwidth Summary
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Summary

Latency Savings

Bandwidth Savings

Gzip
Partial
Patch
Batch

N/A

N/A

N/A

30-60%

70-90%

40-80%

40-70%

-10-20%



More Information

Helpful Links

. https://developers.google.com/drive/performance
. le APIs: Getting St ickl

Related Sessions

Real World Web Performance Measurement

Building Android Applications that Use Web APIs
ilding W lications in JavaScript th le API

Building Web Applications that use Google APIs and the JavaScript Client
Building REST APIs for Mobile with App Engine
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