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ABSTRACT

With the explosive growth and spread of Internet, web ac-

cess from mobile and rural users has become signi cant. But
these users face problems of low bandwidth and intermittent

Internet connectivity. To make the bene'ts of the Internet

reach the common man in developing countries, accessibil-
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Requirement DB Fish Value RSS/ Hetero-
Repli- |search |based |news- |geneous
cation |based |caching |group |db

caching sync

OZine client High Medium | Low Low Low

system re-

sources

Security Low High High High High

Source  site | Medium | Nil Nil Low Low

modi cation

Size of o%ne Small Huge Medium | Medium| Medium

repository

Synchronizati- | V.Low | High Medium | Medium| Low

on payload

Stateless Yes Yes No Yes Yes

Table 1: Comparing caching approaches

3. OFFLINE AAQUA’S ARCHITECTURE
AND PERFORMANCE

O2ine aAQUA allows users to navigate and search through
all aAQUA threads, forums and other pages without any
connectivity. The searching and browsing experience is very
fast as the content is stored on user's computer itself, thereby
su®ering no network delays. The local cache or repository
of 02ine aAQUA can be updated whenever Internet con-
nectivity is present. The updates sent to the users are in-
cremental, only \deltas" are transferred between the clients
and the server. Users can also post an update in aAQUA
forum in o2ine mode. The update is saved on the user's ma-
chine and sent to aAQUA server whenever the client node
connects to it.

The o2ine aAQUA architecture (Figure 1) is based on
what could be termed as heterogeneous database syn-
chronization . A subset of server's database is stored on the
oZine client. On the server, the database stores complete
post, metadata and all other required information for ev-
ery thread. On the other hand, client stores only metadata
of the thread in a light weight database where metadata
includes attributes like thread id, thread subject, author
name, etc. Storing only metadata allows use of a small size
database which can be operated exciently on a low end ma-
chine. Complete post is stored separately in a repository
(local cache), thus reducing the load on the database.
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Figure 1: aAQUA o2ine architecture

To minimize the data transfer overhead, o2ine aAQUA
installation software is shipped with data which will not
change with further additions of threads including common
fragments, static pages and les, php source code for of-
°ine web-interface, etc. These php pages fetch data from
the local database which is updated during synchroniza-
tion and produce required dynamic content when requested.
So the \delta" referred to earlier only consists of metadata
about the thread and content of posts excluding common

fragments and Tes. During synchronization, the server et-
ciently resolves update and delete con®icts. Using a database
in o02ine aAQUA at the client side avoids the need to send
common fragments of the dynamic pages more than once,
thereby ensuring that the payload of an update is small.
We found the heterogeneous database synchronization ap-
proach to be the best for an o%ne browsing solution for
aAQUA (see Table 1), thus chose it for detailed design and
implementation.

We analysed 594visits to www.aaqua.orgover a period of
5 days using logs at server's and client's end to obtain the
following results. Table 2 shows the comparison of online
and o2ine aAQUA data transfer and required connectivity
duration (assuming data transfer speed of 2.89 KBps) for
di®erent tasks. Apart from time spent in data transfer, sig-
ni cant amount of time is spent by end users in viewing the
page or typing a post [4] which is included in required net-
work connectivity duration. Other studies [4] indicate that
oZine aAQUA clearly outperforms all other approaches in-
cluding value based caching, RSS and newsgroup. After
deployment of 02ine aAQUA at kiosks, Internet connectiv-
ity duration required has reduced drastically from about 1-2
hours to just 2-3 minutes per day.

Task Total bytes
transferred

Estimated data | Network con-
transfer dura- | nectivity du-
tion (secs) ration (secs)

Online | O ine| Online | O ine Online| O ine
Browsing * 359855| 0 121.6 0 335.63 | 0
Creating a | 512255| 12938 | 173.1 4.37 555 4.37
new post
Downloading | 136841| 14618 | 46.24 4.94 106 4.94
a thread

* In an average aAQUA session

Table 2: Comparing online and o2ine aAQUA

4. CONCLUSION

In this paper, we have compared di®erent approaches for
users to access the websites in disconnected mode. Ozine
aAQUA gives them access to aAQUA's website independent
of connectivity and lets them synchronize whenever connec-
tivity is present. It has not only increased the availability
and reduced the Internet costs but also has improved the
browsing experience tremendously.
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