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ABSTRACT

This is a compression technique that has ability to reduce the network bandwidth usage. This improved
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Delta++ developed under the aim of android application update compression. That means it reducing the size
of updating file. When comparing with existing system like Google Smart Application Update our project achieves 50% traffic reduc-
tion. So the Delta++ can reduce cellular traffic up to 1.8% in U.S. If we can implement this type of technology in iPhone and Windows;

it will reduce more network bandwidth usage.

I. INTRODUCTION

A the smart phone mean that is a phone built on a specific mo-
bile operating system and it have many computing capability
and connectivity when comparing with a feature phone. Main
features of smart phones are Camera, Multitasking OS, GPS navi-
gation, High resolution touch screens, High speed data access
etc. We have many smart phone operating systems like Android,
i0S, Symbian, Win8, Research In Motion. Among these android
is the most accepted operating systems.

Android is a mobile operating system that developed based on
Linux primarily designed for touch interactive phones. Later
tablets also used these android operating systems. This OS is
developed by Android inc. and Google bought this company in
2005. Apps in the Google play store increasing day by day, in
2013 apps count reached in more than 750000. Smart phone
users are many now; they are using more than 675,000 applica-
tions. Number of apps Downloads per month reaches 1.5billion.
The important part of an every application is the updating pro-
cess; it is because of new features and bug fixes. The updates of
applications may release on every weeks so it is a usual work.
The following Figure.1 shows the pictorial representation of
the application updates using smart phones. These updating
processes result in traffic on mobile network and increase the
load in data centers. Data centers are the update providers. Be-
cause of the high network traffic; mobile operators are spending
huge money to upgrade their networks to keep its speed and
accuracy.

High network traffic also needs more battery; so this updating
process should increase the use of batterv.
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II. EXISTING SYSTEM

Google Smart Application Update is the new technology to re-
duce application update traffic which is announced by Google in
June 2012. It will reduce load that induce by online app updat-

ing; that load will be high in data centers. Increased battery life
of mobile devices is also promised by this technology. The tech-
nology can enable savings within the cellular networks. But this
Google Smart Application performing only a single clean update
process and it is not able to collect any statistics collection and
accounting or any other check.

III. PROPOSED SYSTEM

In this paper a new mechanism for application update is pro-
posed, named DELTA++. It provides substantial reduction in
traffic produced by application updates. Delta encoding is a
method for computing the difference or “diff”, between the two
files. This difference is utilized to create the advanced version
from the previous version of the file. A smart phone application
is updated by downloading only the difference of old version
and the new one and applying the delta patch in smart phone.
The key difference of DELTA++ with Google Smart Application
Update is the decompression of Android APK package and com-
pression is performed on each modules of the APK. Google’s
method doesn’t perform this. Experimental results prove that
application updates is reduced in size by 77% in average with
DELTA++ whereas 55% reduction in size on average for Google
Smart Application Update. Such a reduction in use of network
bandwidth comes with a trade-off. When using DELTA++, more
time is required to provide the application patch on the smart
phone due to the increased patch complexity. This delay is ac-
cepted for updates for smart phone applications because the us-
ers don’t want an update immediately when it is released. Addi-
tional use of battery is found to be negligible. Implementation of
DELTA++, evaluation of the additional energy used for DELTA++,
a comparison between DELTA++ and Google Smart Application
Update and the estimation for large scale savings achieved by
full-scale deployment of DELTA++ etc are performed in this pro-
ject.

IV. THE DELTA++ METHOD

It is proved previously [4] that DELTA (Delta Encoding for Less
Traffic for Apps) is useful to reduce application update traffic.
DELTA is based on delta encoding tool, bsdiff [5] and it enables
savings in data centres and mobile networks. A new DELTA++
method is introduced and by implementing this, further reduces
the transmitted package size and attains greater savings. Size of
a patch computed using delta differencing algorithm mainly de-
pends on the total difference between two files. Use of compres-
sion in files influences resulting patch size. Suppose two files
are slightly different but, their compressed versions may have
great difference on binary level. This is due to the ways through
which they are passed during compression. Similarly happens
in the case of APK application package, too. It is basically a com-
pressed archive of all files belonging to an Android application.
The concept of DELTA++ is to calculate difference between the
application files of APK instead of compressed APK packages
themselves. Original DELTA method [4] produces delta differ-
ence of old version APK file of application with the new version
in the form of a patch. This delta patch is generated in the server
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by using bsdiff delta encoding tool. The bspatch tool is used to
deploy the patch in the smart phone. DELTA works similar to
Google Smart Application Update and it will not unpack the APK
file. DELTA++ is improved on DELTA by exploiting the specific
structure of APK package and decompressing it. Thus, patch of
much smaller size will be produced in this way. The DELTA++
method is divided into two: 1) patch computation and 2) patch
deployment. Patch computation is performed on the server side
of the data centre. It need to be done only once for patch version
of each application. Patch deployment is carried out on the user
smart phone and it is repeated when an application is updated.
The procedure for DELTA++ patch is followed:

1) Decompress the APK packages of old version and the new
one of an application.

2) The manifest files of both are traversed to obtain names,
SHA-1 hash digests and paths of each file of both APK pack-
ages.

3) The files of new version are denoted as NEW (if the file is
present only in the new version, not in the old version), UP-
DATED (if file is in both versions but SHA-1 sums are differ-
ent), SAME (if both versions contain the file but deleted in
the new version) or DELETED (if old version contains the
file but deleted in the new one).

4) Copy the latest version files marked as NEW into the con-
structed patch.

5) The latest version files marked as UPDATED are the input
of bsdiff delta encoding algorithm to determine the differ-
ence of the old version with the new one. The computed dif-
ference is now copied into the constructed patch. In some
cases, the difference of small files may be greater than their
individual sizes. This is due to the overhead along with the
creation of delta file. Here, the new file is again marked as
NEW and it is copied into the patch.

6) The files marked as SAME kept untouched.

7) PatchManifest.xml file is created and it is included in the
patch. It acts as a description and includes information
about the application version that can be updated using
this patch. It also provides information such as NEW files
included in the patch and delta differences determined be-
tween UPDATED files. PatchManifest.xml file also contains
information about files marked as DELETED.

8) In the final stage, the patch constructed is compressed into
a ZIP archive by using bzip2. Now, the compressed patch
can be sent to the Android device to be deployed in it.

Now, let’s see how to deploy DELTA++ patch in the Android de-
vice.

1) Decompress the received patch into any temporary direc-
tory.

2) Application Info class is used to load APK package of cur-
rent version.

3) Delete all files that are not required from the old version of
application using the PatchManifest.xml file included in the
patch.

4) Apply all the differences in patch to the proper files and up-
dating them.

5) Copy all NEW files of patch into the old version of applica-
tion. Now, the old version of application contains the same
files of new version.

6) The APK package is created by compressing all files into ZIP
archive with .apk extension.

7) Finally, the Android Package Installer, the built-in applica-
tion is used to install the resulting APK package thus com-
pleting update of application.

DELTA++ has been implemented as server side software. It is
responsible to construct patches and serve them by request. An

Android application is developed to deploy the patches received
and update the installed applications.

Table 1. Estimate of anmual traffic reduction m the US

Measuremeant Estimate
Mumber of Androld smartphones [8] &0 million
Mumber of apps per smartphone(&) 32
Average size of an app update” 6.2 MB
Average days betwesn updates’ 29 days
App Update traffic per year per phone 24 GB
Total app update traffic 145 PB
Total app update traffic w/ Google Smart 66 FB
Total app update traffic w DELTA++ 34 FB
Extra savings with DELTA++ 32 PB
Extra savings with DELTA++ in cellular 21PB

* Derived from Google Play Store

V.SAVINGS OF BANDWIDTH

From Tablel; you can estimate the traffic that generated due
to the app updating process. The savings achieved by DELTA++
also noted in the Table 1. In 2012 United States having more
than 70 million smart phone users with android operating sys-
tems. Statistics research works on smart phones shows the av-
erage size of any application among top applications in Google
play is 6.2 MB. That leads to average 2.4 GB application update
traffic for every user. When, taking yearly statistics updates that
result in 146 PB traffic; using DELTA++ which saves 77% net-
work traffic.

VI. RESULT AND CONCLUSION

The growing popularity of mobile devices that host multiple ap-
plications leads to significant network traffic from application
updates. Compression can be a useful tool to reduce network
bandwidth usage. Here we said about an improved compression
method for Android application updates called improved DEL-
TA++ that achieves an additional 50% traffic reduction when
compared to Google Smart Application Update.

VII. SCOPE FOR FUTURE WORK

These projects are done only in android operating systems; If
we can do it in iOS that will reduce network traffic more than
android. Average size of the android apps is 6 MB while average
size in the i0S is 26 MB so applying this project in apple OS will
lead to significant savings.
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