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@ Q 0 = ' Google Play Q @ @

App Store Preview Games Apps Movies & TV Books Kids

Open the Mac App Store to buy and download apps.

Stickman Warriors
Stick Warriors - God SkySoft Studio
Inﬁnity Contains ads - In-app purchases
Doan Thanh
Designed for iPad 4.5% 100M+
#135 in Adventure 847K reviews @ Downloads PEGI 7 ®

Kk kkk 4.8 « 117.2K Ratings

Free - Offers In-App Purchases
Install

‘ View in Mac App Store 2

< Share E Add to wishlist
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What does “same” mean?

[ Qa 0
App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Google Maps
Places, Navigation & Traffic
Google LLC

#1in Navigation
*kk*k 4.7 « 5.8M Ratings

Free

iPhone Screenshots

Get real-time
traffic updates

Never miss a turn

p— e

Soyronse

e 3
B
12min

ami-o53AM

39 min )

Additional Screenshots

N

' Google Play Qa @
Google Maps
Google LLC

Contains ads

4.0% 10B+ €
17.7M reviews Downloads Everyone ®
Install
« Share

Get there faster with Catch your bus o rain with

ime transit updates.

About this app >

Navigate your world faster and easier with Google

Maps. Over 220 countries and territories mapped and
hundreds of millions of businesses and places on the
S B o

Games Apps Books Kids

Movies &...

4

VS.

[ Qa 0 =

App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Navigate and explore the world

g I \ Apple Maps (@5)
Apple

*okk 2.7 + 23.4K Ratings

Free

iPhone Screenshots

The best way

to get around.

Additional Screenshots v
iPad, Apple Watch

Maps

Apple Maps is the best way to navigate and explore the
world - all with your privacy protected.
more

Y,

' Google Play Qa @

Google Maps
Google LLC

Contains ads

4.0% 10B+ €
17.7M reviews Downloads Everyone ®
Install
« Share

About this app >

Navigate your world faster and easier with Google

Maps. Over 220 countries and territories mapped and
hundreds of millions of businesses and places on the
S B e

Games Apps Books Kids

Movies &...
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What does “same” mean?

“Comparing Apples to Oranges” Problem
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What does “same” mean?

[ Q 0 =
App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Google Maps

Places, Navigation & Traffic

Google LLC

#1in Navigation
hkkhkk 4.7

Free

iPhone Screenshots

Get real-time
traffic updates

Never miss a turn

p— e

Soyronse

e

39 min

i 10:35 AW

12min

ami-o53AM

Additional Screenshots Y

' Google Play Qa @
Google Maps
Google LLC

Contains ads

10B+ €
TYBM reviews Downloads Everyone ®
Install
« Share d te

Get there faster with
realtim affic updates

ur bus o train with Explore and eat

your way around tow

About this app >

Navigate your world faster and easier with Google

Maps. Over 220 countries and territories mapped and
hundreds of millions of businesses and places on the
S B o

Games Apps Books Kids

Movies &...

4

VS.

[ Qa 0 =

App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

@ . Apple Maps
| Navigate and explore the world
Apple

*okk 27.234‘::1\\

Free \

iPhone Screenshots

The best way

to get around.

Additional Screenshots v
iPad, Apple Watch

Maps

Apple Maps is the best way to navigate and explore the
world - all with your privacy protected.
more

4. 10B+
‘e M re! Downloads

' Google Play Qa @

Google Maps
Googlk
A\ N\ NS

Everyone ®

Install

« Share Add to v

i o rain with

About this app >

Navigate your world faster and easier with Google

Maps. Over 220 countries and territories mapped and
hundreds of millions of businesses and places on the
S B e

y Games Apps Books Kids

Movies &...
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A\ :
E App Store Crawler .

N Play Store Recursive

. Related App
Crawler

- Crawler

@ Discover Apps

©® Download Metadata
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Architecture

o App Discovery & | ePopularity ]
Metadata Retrieval Filter
. ( A |
. = 1
[ — |
o) App Store Crawler .
. : / Filter 10k 1
.............................. eachby | |
number of |
- — |} reviews
© Recursive
"g Pgéi:::e Related App
< Crawler
& J
A4

® Get all free apps

@ Sort them by their number of user ratings (desc.)

0 MongoDB.
@ Get first 10k apps for Android and iOS
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Architecture

App Discovery & . Popularity
o Metadata Retrieval 2] Filter | © App Download
N "
%) E 1
0 App Store Crawler iOS Downloader —
. Y Filter 10k 4
.............................. each by
: number of
° |- reviews N
° Play Store Recursive )
© Related App Android Downloader —
c Crawler
< Crawler
{1 2 J .
\—

® Download Apps

® Download Metadata (again)
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Architecture

App Discovery & . Popularity . .
o Metadata Retrieval 2] Filter . © App Download ] &) bl
—_— .
— h 4 h
%] =
0 App Store Crawler iOS Downloader > iOS Preprocessing
. Y Filter 10k J €
.............................. each by
: number of
° | reviews ~N -
° Play Store Recursive
© Related App Android Downloader > Android Preprocessing
c Crawler
< Crawler
* J . J \, Wy,
\—

@ Perform preprocessing steps for each app
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Architecture

1) App Discovery &
Metadata Retrieval

App Store Crawler

l’Android

— |

Recursive
Play Store Related App
Crawler
Crawler

Popularit
e P y

Filter

.

Filter 10k
each by
number of
reviews

J

© App Download

N e R
iOS Downloader > iOS Preprocessing
J .
N e
Android Downloader > Android Preprocessing
J

Match each iOS app with each Android app

@ Preparation
® Maiching

® Scoring

@ Preprocessing

Cross-Platform
(5]

App Matching
17
. [ Preparation (e.g., TF-IDF)
Matching Modules
Icon
Name Developer Description
AppID Deeplinks ' rvacy
b 2 Policy URL

N

¥
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Architecture

1) App Discovery & . ePopularity
Metadata Retrieval Filter
N
=n
=
App Store Crawler
~ Filter 10k
.......................... each by
: number of
|- reviews
Play Store Recursive
v Related App
Crawler
Crawler :
J .
—

Perform aggregation to get

@ For each iOS app

© App Download

@ Preprocessing

Cross-Platform
(5]

. esult
. App Matching ] R
M r N (] N -
. " =]
[ Preparation (e.g., TF-IDF) . ==
iOS Downloader > iOS Preprocessing ¢ ]
J -
Matching Modules | ! Cross-
...................................................... coll —> Platform
- | App Pairs
) ( Name  Developer Description
Android Downloader > Android Preprocessing . . Privacy
) ) . App ID Deep Links Policy URL .
AN E S

® The Android app with the highest average matching score

0 MongoDB.
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Matching Details

App Name

a Q O
App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Jitsi Meet

Video meetings for everyone
8x8, Inc.

ok kK K 3.6 « 457 Ratings

Free

iPhone Screenshots

13
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Matching Details

App Name
Developer Name

a Q O
App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Jitsi Meet

deg meetings for everyone
8x8, Inc.
. 3.6 « 457 Ratings

Free

iPhone Screenshots
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App Name
Developer Name
App Icon

a Q O
App Store Preview

This app is available only on the App Store for
iPhone, iPad, and Apple Watch.

Jitsi Meet

deg.meetings for everyone
8x8, Inc.
» 3.6 « 457 Ratings

Free

iPhone Screenshots
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Matching Details

App Name
Developer Name
App Icon

App Description

iPad, Apple Watch

Jitsi Meet lets you stay in touch with all your teams, be
they family, friends, or colleagues. Instant video
conferences, efficiently adapting to your scale.

* Unlimited users: There are no artificial restrictions on
the number of users or conference participants. Server
power and bandwidth are the only limiting factors.

* No account needed.

* Lock-protected rooms: Control the access to your
conferences with a password.

* Encrypted by default.

* High quality: Audio and video are delivered with the
clarity and richness of Opus and VP8.

* Web browser ready: No downloads are required of
your friends to join the conversation. Jitsi Meet works
directly within their browsers as well. Simply share your
conference URL with others to get started.

*100% open source: Powered by awesome communities

16



M S&P

Matching Details

Security
& Privacy

App Name
Developer Name
App Icon

App Description
Privacy Policy URL

Apple Watch

Requires watchOS 4.0 or later.

Languages
English

Age Rating
4+

Copyright
© 2018-present 8x8, Inc.

Price
Free

App Support 2

Privacy Policy 2~

17



App Name
Developer Name
App Icon

App Description
Privacy Policy URL
App ID

O 8 &=

google.com
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App Name
Developer Name
App Icon

App Description
Privacy Policy URL
App ID

Deep Links

org.jitsi.meet://main

Diese Seite in ,Jitsi Meet” offnen?

19



9,943 i0S apps x 9,942 Android apps

= 100,000,000 comparisons

20
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Google Migration API

OROROROHNONC),

Contacts

R
b :

1. Connect both devices.

Photos and Calendar Messages &
videos events WhatsApp

chats

5€

Choose what to copy

2. Select your data.

Apps

Music

And more

%

Copying's done

3. Transfer.

21



Google Migration API
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Google Migration API

list of
installed
apps’ ids
U
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list of

installed
apps’ ids
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Google Migration API

list of

installed
apps’ ids

v

=
list of

lﬁafching apps
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Google Migration API

list of

installed
apps’ ids

v

=
list of

lﬁmatching apps

AP

"bundleId": "app.organicmaps",
"packageName": " app.organicmaps",
"result": "MATCH FREE"},

"bundleId": "ch.threema.iapp",
"packageName": '"ch.threema.app",
"result": "MATCH PAID"},

"bundleId": "com.rockwellventures.woah",
"result": "NO_MATCH"}
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Google Migration API

list of

installed
apps’ ids

e AP

list of

< matching apps

install (free) matching apps

=

A 4

-
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9,943 i0S apps x 9,942 Android apps

= 100,000,000 comparisons
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9,943 i0S apps x 9,942 Android apps

= 100,000,000 comparisons

Mapping of 1i0S app to 1 Android app —
9,943 app pairs

Validation against reference pairs (RP) obtained from Google Migration API

29
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Android
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7,671

9,943

verifiable via API

Android

9,942

4,204
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Approach

TP (%)

FP (%)

FN (%)

Our Approach

3,322 (95.82 %)

14 (0.40 %)

131 (3.78 %)
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omparison to previous Reseadrch

Approach TP (%) FP (%) FN (%)

Our Approach 3,322 (95.82%) 14 (0.40 %) 131 (3.78 %)
Hu et al. [1] 2,908 (83.88%) 303 (8.74%) 256 (7.38 %)
Kollnig et al. [2] 1,781 (51.37%) 403 (11.62%) 1,283 (37.01 %)
Ali et al. [3] 588 (16.96 %) 0 (0.00%) 2,079 (59.97 %)

Han et al. [4] 514 (14.83 %) 0 (0.00%) 2,953 (85.17 %)

35
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Check out our
Code!

e High matching rate
e Fast
e Modular

CREDITS: This presentation template was created by
Slidesgo, and includes icons by Flaticon and
TheNounProject, and infographics & images by Freepik
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https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
https://thenounproject.com/
http://bit.ly/2TtBDfr

Feature (Sub)Set TP (%) FP (%) FN (%)
All seven features 3,322 (95.82%) 14 (0.40%) 131 (3.78 %)

w/0 Deep Links 3,391 (97.81%) 27 (0.78%) 49 (1.41%)
w/0 Developer Name 3,341 (96.37%) 18 (0.52%) 108 (3.12 %)
w/0 Description 3,279 (94.58 %) 36 (1.04%) 152 (4.38 %)
w/0 App Name 3,258 (93.97%) 35(1.01%) 174 (5.02%)
w/o0 App ID 3,250 (93.74%)  19(0.55%) 198 (5.71%)
w/0 Privacy URL 3,206 (92.47%)  7(0.20%) 254 (7.33 %)

[

w/o0 App Icon 3,173 (91.52%) 20 (0.58 %) 274 (7.90 %)

Discovery, Retrieval, and Matching of iOS and Android Apps for Cross-Platform Analyses | magdal teinboeck lab.wien




