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Before we start

e https://forms.qle/YvT]scVQGXuURsoU76
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HeatMap- Funcionality

e Two main funcionalities

— Gather users’ positioning

— Generate heatmap
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HeatMap- Implementation

e Three architectures

— Server-Centric
— Mobile-Centric

— Hybrid
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HeatMap- SC
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HeatMap- MC
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HeatMap- Hybrid
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HeatMap - Implementation
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Consumption estimations
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Consumption estimation

« |If we analyze mobile apps, we find lots of

funcionalities created by composing the same
primitive operations
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Consumption estimation

« |If we analyze mobile apps, we find lots of
funcionalities created by composing the same
primitive operations

store(content_size)
post(content_size)
get(content_size)
receivePush()
getGPS()
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Consumption estimation

« |If we analyze mobile apps, we find lots of
funcionalities created by composing the same
primitive operations

store(content_size)
post(content_size)
get(content_size)
receivePush()
getGPS()

« The used operations and its order depend on the
specific funcionality and the architecture
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Consumption estimation

 Conceptual Framework
— Primitive operations
Dp? Xy X - x X — R
— Different architectures

A = {server — centric, mobile — centric}
— Several use cases

T,
uc : Y1 X -+ x Yy —> R
— Use cases are composed by primitive operations

i i
uc; = E opy * N
k=1

— Architectures are composed of use cases

nuc

T Iy
arch; = E (uc, * fi)
k=1
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Consumption estimation

« Emergency Alerts

me=ii

SPILak- Q ICWE’19



Consumption estimation

« Emergency Alerts

UC - 1 Send GPS position
UC - 2 Receive alert message
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Consumption estimation

« Emergency Alerts

\ UC2

UC1

JooC

Server-Centric

/ \\
i

Moblle Centric
UC - 1 Send GPS position
UC - 2 Receive alert message
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Consumption estimation

« Emergency Alerts

getGPS getGPS getGPS getGPS

Server-Centric

Mobile-Centric
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Consumption estimation

« Emergency Alerts

Server-Centric

Mobile-Centric
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Consumption estimation

« Emergency Alerts

{D‘E i

push push

Server-Centric

Mobile-Centric
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Estimacion Consumo

« Emergency Alerts

Server-Centric

\ CU2
UCT = ( getGPS() + post (16b) ) x GPSFreq

GCUl I G UC2 = receivePush() x PUSHFreq

SC = UCT +UC2

CU1l
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Consumption estimation

« Emergency Alerts
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push push

Server-Centric
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Mobile-Centric
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Consumption estimation

« Emergency Alerts
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Consumption estimation

« Emergency Alerts

Mobile-Centric ((\q

UCl = @ \ \\
UC2 = ( receivePush() + getGPS() uc2 / ucz2/ uUcC2) UC

+post (16b) ) x PUSHFreq G G G
MC = UC1 + UC2
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Consumption estimation

« Knowing the consumption of each primitive, we
could estimate the consumption of mobile
applications. Even for different architectures
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Consumption estimation

« Knowing the consumption of each primitive, we
could estimate the consumption of mobile
applications. Even for different architectures

On early stages and without implementing the apps
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Consumption estimation

« Knowing the consumption of each primitive, we
could estimate the consumption of mobile
applications. Even for different architectures

m Size (Bytes) Battery (LAh) Data (Bytes)

store 0,44

post 16 16,83 1067
get 16 16,29 657
receivePush 140 18,36 407
getGPS n/a 7,20 0

On early stages and without implementing the apps
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Consumption estimation

 Simple apps = simple estimation
« Complex apps = not so direct estimation

* If we want to follow the app evolution under
different circumstances, estimation gets even more
complex

https://api-consumptions.herokuapp.com/
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https://api-consumptions.herokuapp.com/

Consumption estimation

« The API takes a JSON describing the app and
calculate its consumption
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Consumption estimation

« We can see an example
Repository:

https://github.com/jberolm/ICWE19

API:

https://api-consumptions.herokuapp.com/
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Consumption estimation

« The API generates a CSV result following this

format:

Architecture_“arNamel”_ Battery(pAh)

me=ii
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Varl Var2 VarN Result

Architecture_“arNamel”_Data(Byte)

Varl Var2 VarN Result

CU_“cuName”_Battery(pnAh)

Varl Var2 VarN Result
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Generating Mobile-Centric APPs

Javier Berrocal
@jberolm
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OpenAPI

 Almost any application make use of APIs to connect

with other applications or with other parts of that
application.

h‘/OPENAPI

INITIATIVE
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OpenAPI

474 OPENAPI
70

INITIATIVE

Emergencies

Location

Emergeney 3

Server-Centric APPs
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OpenAPI
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OpenAPI
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Generating MC APPs

‘r | .:--,
- INITIATIVE

Location

Mobile-Centric APPs
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Generating MC APPs

2
454 OPENAPI /
O INITIATIVE

Location

Mobile-Centric APPs
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Generating MC APPs

e Steps:

— Create the APP’s specification with OpenAPI.

« An example can be seen in the following URL
https://github.com/jberolm/ICWE19

125 lines (124 sloc) 3.83 KB Raw Blame = History [J s MW

openapi: 3.0.1
info:

title: Emergency Alerts

description: This application monitors the users' location in order to send them alerts about possible emergencies in their areas.
version: '1.@'

termsOfService: 'https://emergencies.spilab.es/terms’
contact:

name: Emergency Alerts

url: "https://spilab.es’

email: info@spilab.es

paths:

/emergency:

post:

tags:
- Emergencies

summary: Sends an emergency to devices

ﬁj( SPILabk - Q ICWE’19
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Generating MC APPs

e Steps:

— Generate the mobile-centric app following the spec.

https://openapi-generator-spilab.herokuapp.com/

m /api/gen/servers/{framework} Generatesaserverlibrary

Parameters

Name

framework * 9=

string
(path)

generatorinput * =

(body)

Accepts a GeneratorInput options map for spec location and generation options.

Cancel

Description

framework

android-server byt

parameters

Example Value Model

Parameter content type

I application/json ~ ]



https://openapi-generator-spilab.herokuapp.com/

enerating MC APPs

e Steps:
— Download the generated APP.

Responses Response content type l i v

Code Description

Example Value Model

{
‘code "d40029be-eda6-4d62-blef-de5e2e91a72a",
"link": "http://localhost:8088/api/gen/download/d46629be-eda6-4d62-blef-de5e2e91a72a"

}

201 Created

R
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Generating MC APPs

Steps:
— Create a Firebase project

https://console.firebase.google.com

elcome to Firebase!

Tools from Google for developing great apps, engaging with
your users and earning more through mobile ads.

Q Learnmore = Documentation [ Support

EmergencyAlerts
Add project
=

@) Explore a demo project

2

R H

ICWE’'19
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Add a project

Project name
= +0s +<H
[ : :
ProjectID (&
L @

United States (4na
nam5 (us-central) |

Use the default settings for sharing Google Analytics for Firebase data

[ 1accept the controller-controller terms. This is required when sharing
Analytics data to improve Google Products and Services. Learn more

Cancel



https://console.firebase.google.com/

Generating MC APPs

e Steps:
— Register app and download the file google-services.json

@ Add Firebase to your Android app
@ Package name = This

o Register app

info is in the file
Emeigency £ Android package name () .
::‘e‘rnﬁ:r:;:: org.openapitools.EmergencyAlert /bu,ld. gradle Of t h €
AlzaSyBoyysPEOx pvAdEZ AWM 2Xb_ngtM_icdEo d OW n I O a d e d a p p .
PN Appnickneme (optinal) O Label applicationld
EmergencyAleri| I
project 223484223610

There are no apps in your project
“
© AcdFrevzsesD Google-services.json should
© o soo oty et be stored in the root
' directory

@lj( SPILabk - Q ICWE’19



Generating MC APPs

e Steps:

— The file /ocal.properties should be created in the APP’s
root directory

— This file should include information about the directory of
the Android SDK

sdk.dir=C\:\\Users\\usuariol\\AppData\\Local\\Android\\Sdk

me=ii
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Generating MC APPs

Steps:
Build and generate the APK.
\gradlew assembleDebug

e The APK should be located in the filder “build\outputs\apk\debug\”

PS C:\Users\usuariol\Desktop\android-server-server> ./gradlew assembleDebug

> configure project )

could not find google-services.json while looking in [src/nullnull/debug, src/debug/nulinull, src/nullnull, src/debug, src/nullnullpeb
ug]

registerresGeneratingrask is deprecated, use reg1sterGeneratedPe§F01dEFQ(F11eCD11ect10n) ;

could not find google-services.json wh11& looking in [src/nullnull/release, src/release/nullnull, src/nullnull, src/release, src/nulln
ulTrRelease]

registerrResGeneratingTask is deprecated, use registerGeneratedResFolders(Filecollection)

> Task :processDebugGoogleservices
Parsing json file: C:\Users\usuariol\Desktop\android-server-server\google-services.json

> Task :compileDebuglavawithlavac ) ) )
Gradle may disable incremental compilation as the following annotation processors are not incremental: compiler-1.0.0.jar (android.arc
h.persistence.room:compiler:1.0.0).

Consider setting the experimental feature f]aE android.enableseparateAnnotationProcessing=true in the gradle.properties file to run an
e

notation processing in a separate task and make compilation incremental.
C:\Users\usuariol\Desktop\android-server- Seruer\srcxma1n.1ava org\openap1too1S\seruer\database‘Not1f1cat10nDatabase java:10: warninﬁz
Schema export directory is not provided to the annotation processor so we cannot export the schema. You can either provide "room.schem
alocation annotation processor argument OR set exportSchema to false.
public abstract class NotificationDatabase extends RoomDatabase {
A

Note: C:\Users\usuariol\Desktoph\android-server-server\build\generated\source\apt\debug\o openapitoolsi\server\database\NotificationDA
0_Impl.java uses unchecked or unsafe operations.
Note: Recompile with -x1int:unchecked for details.

warning

in 13s
ctionable tasks: 15 executed, 12 up-to-date
sers\usuar1ol\Desktop\andro1d server-servers

R
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https://github.com/jberolm/ICWE19
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Calling a MC endpoint

\/
s7/ OPENAPI /
WY  INITIATIVE

Location

Emergeney 3
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Calling a MC endpoint

e Steps:

— Before calling the endpoint, we need two important data.
 Token: provided by the installed app

e Authorization: obtained from the Firebase Console

Settings

General Cloud Messaging

Integrations Service accounts Data privacy Users and permissions

Project credentials

Add server key
Key

AAAAYWgBINY:APAZTBEW JatN7fwooSa0jUyjkvuJeVGwyU3IHaDUvSVAIDICsJi4cQpZwhbdBW2GGyo
gVP42LiJ_deDJOAZSIDRYBtUZ2gMgvBh9le2el wl9wweXRZuFpsMDHImpVCIASYeomIBeET Yie

Legacy server key (B AlzaSyCvNOTKTgSFOFZs9g31bTE2EMUmXGCYVOwW

Sender ID (®

865073009910

Re=E
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Calling a MC endpoint

e Steps:
— (Option 1) using Postman:
« Url: https://fcm.googleapis.com/fcm/send
e Headers:
— Content-Type: application/json
— Authorization: key=<obtained in the previous slide>
* Body:

https://fcm.googleapis.com/fecm/send

POST v | https://fcm.googleapis.com/fcm/send m

(2) Body ® -request Script St Cookies Code
none form-data x-www-form-urlencoded @ raw binary  JSON (application/json)
1~ [
2 "to": "dE6zkTrT8zQ:APA91bHaylpYZcFw@sKB34GZG44DA7MYZojGVAPQWeaCaolo3kXB8z1x8K_xRpwcTSn3LepUAIFUelwQfmOXgQ5mCelE
8NyAghtiSQ2ATYZdtTj09B1kYO5CZRe@Epodm”,
3~ "data":{
4 "resource"”: "Emergencies”,
5 "method": "postEmergency”,
6~ "params” : {
7~ "emergency": {
= 8 "id" © 1,
@ o "title" : "Earthquake",
l 10 "description” : “Earthquake in Japan”,
EX N



https://fcm.googleapis.com/fcm/send

alling a MC endpoint

Steps:
— (Option 2) Generate a HTML client to call the MC API’s
endpoints:

https://openapi-generator-spilab.herokuapp.com/swagger-ui.html

clients v

GET fapi/gen/clients Getslanguages supported by the client generator
GE Japi/gen/clients/{language} Returns opticns for a client library

Japi/gen/clients/{language} Generatesa clientlibrary

Accepts a GeneratorInput options map for spec location and generation options

Parameters Cancel ‘

Name Description

language * ==
The target language for the client library

string

(path)
android html v

generatorlnput * ==

Configuration for building the client library
(body)

Example Value | Model

{
"openAPIUrL": “hittps://raw.githubusercentent.com/jberolm/RCIS19/master/EmergencyAlerts. vaml"
}

R H
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https://openapi-generator-spilab.herokuapp.com/swagger-ui.html

Calling a MC endpoint

e Steps:
— (Option 2) Use the generated client :
* Provide the toke, Authorization key and the endpoint parameteres.

API SUMMARY Emergency Alerts

API METHODS - ;
EMERGENCIES API| and SDK Documentation

P IEEETE) Version: 1.0
APl METHODS -

(L] This applications monitor the users' location in order to send them alerts about possible emergencies in their area

getlocation

API METHODS -
EMERGENCIES

Connection Parameters

postEmergency

AP| METHODS - Authorization Header
LOCATION key=
SELYEITT Token Server
MODELS
Emergency
EmergencyResponse
Location
Emergencies
postEmergency

Sends an emergency fo the devices
An emergency is sent to the devices and shown fo the users inside the emergency area
Parameters

Body parameters
Name Description
emergency = Information about the emergency

sPILak- e <
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A favor

https://forms.gle/Ko8DH8grZNhL9eU49
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THANK YOU!

SPqubf Q ICWE’19
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