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Abstract This article presents some application frameworks chosen
to obtain a wider view of how various development areas

Application frameworks are a key resource in today’s evexre enhanced or aided by frameworks and how their underly-

growing and rapid application development. Differerihg development technologies are suited for the features they

frameworks for various development fields are always coprovide.

ing up with rapid innovations. The scope of this article Four different frameworks are analyzed in this paper:

is to analyze few such frameworks, from both the devel-

oper’s and the user’s point of view, that not only help, but ¢ Twisted: A network application framework for develop-

also support more efficient and modernized web and net- ment of web and network applications using the python

work application development that utilizes latest program- programming language.

ming paradigms, features, libraries and tools. We have cho-

sen four application frameworks for review in this article. ® RealPeer: A simulation based framework focused on to

Twisted, a python based network application framework for ~develop p2p applications starting from a simulation de-

writing multi-protocol internet applications by exploitation ~ velopmentand progressing to real time implementation.

of same tool base for all protocols. RealPeer, a Java based

framework for development of p2p applications, allowing ® Merb: A web-application framework developed for

the developer to first simulate and then deploy the same ap- Ruby focusing on plugin based architecture.

plication in a real environment. Merb, a Ruby based frame- ) ) _

work for developing web applications different from Rails, ® Fu€go: A mobile middleware framework for mobile

focuses more on plugin-oriented approach for optimized and Network events and messaging

light weight development, and Fuego, a mobile middleware

framework for mobile network events and messaging. This

article analyzes the features these frameworks offer, and de- Frameworks

scribes the advantages and disadvantages of these features

and contrast with similar technologies, and then concludiggl Twisted

with some future trends and needed improvements in current _ ) )
framework development. Twisted is based on Event Driven Architecture (EDA), en-

abling the implementation of dynamic networking capabil-
KEYWORDS: Framework, Application, API, Network,ities with run time flexibility, i.e. the triggering of events
Web, Development, Middleware based on other events (state changes). It began as a small
game project and since then has developed into a complete
development platform for internet and network applications
1 Introduction and games. It was initially was designed to add multiplayer
support to games. It is also worth mentioning that python
Application frameworks can be described as "programmiRgsed frameworks are used for internal scripting of some
aids" specified to develop a particular type of software, magpular games today as well.
it be a stand-alone application, a network application; on the
web or in a closed network or a_mobile device applicati_ogl1 Technology and Implementation
Application frameworks provide interfaces and tools to im-
plement such systems more efficiently providing flexibilitfwisted is entirely written in python, which complements the
to add better interfacing, security, usability and communicabove mentioned usage in game scripting (Civilization 4 uses
tion without revealing much about the low level implemerpython scripting for most in-game functions).However, ma-
tation details, such as protocol management and commuyai-use or goal of Twisted is to be used as a platform for de-
cation details in case of network applications. veloping internet and networking applications. Twisted has
Application frameworks are always on an innovative raseipport for multiple protocols, and we can use the same pro-
with rapid releases from various programming languaggmmatic functions and tools for developing an application
and environments, bringing out products which encompdes any of the supported protocols, as the framework has in-
many development areas and various end-user functionalibest support for using the requested protocol, i.e. the de-
and requirements, for example a framework that implemertdoper does not need to change the code to deploy it for a
both web development and network development featureslifferent protocol.
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Twisted consists of various modules coordinating diffeprotocol he wishes to utilize without having to alter the code
ent tasks of an application and provide various function#lthe same function is to be used for a different protocol.
ities or systems to develop client and server-based applica-
tiqns. Twisted uses "fact_ory" notation or §ubcla§s for bpg_ll_z Advantages
client and server applications to create or instantiate various
protocols. The factory class is used to create and mand¢¢€ advantages of Twisted can be seen first in its modular
multiple connections for a single protocol, i.e. one factogjvision for functionalities, but here we mean to say that

per protocol. twisted has "intelligently" modularized the functions. A sec-
ond advantage would be the property to make all functional-
ity available in the same way for all protocols. It is not im-
plemented strictly for every protocol it supports, but it does
for the majority and with time it is constantly being improved
PROTOCOL to achieve this goal. Another positive aspect is the extensi-
MANAGEMENT ble feature provided by the Twisted.plugin, which allows to
Easncy extend the application by adding third party API or code en-

hancement to the application. The plugin feature is flexible
4 in resource management i.e. it allows for these plugins to
be loaded according to application requirements, for exam-
ple a plugin can be loaded and saved on first program run, or
re-discovered each time the program starts.

MODULE 1 — 1  MODULEN

—>| FUNCTION 1.1 |—>|
—>| FUNCTION 1.1 |—>| FUNCTION N.N | 2.1.3 Disadvantages

There are also a couple of disadvantages in the framework,
in our opinion one of them is that the framework can only be
optimally used when there is no memory consuming tasks
implemented. It doesn’t mean that we can’t use memory
Figure 1: Twisted, a generic view properly and efficiently with python but some implementa-

tion can have higher memory overheads. For example with
reference to twisted, if we make a web application which

Twisted divides into modules or components based g8es some robot function (an automated script or function)

role and functionality. Each of those modules then pregr some task such as testing or checking bottlenecks, then
vides functions for the module’s service area. For exampﬂﬁemory intensive actions would be required_ Another draw-
the GUI Integration module provides GUI features for vapack that we noticed is the limitation of the framework to de-
ious platforms. Starting from server development, Twistediop Rich Internet Applications. Such applications would
has a number of server components such as, Twisted.maiuire flexible graphical manipulation and interfaces for
Twisted.words (chat server), Twisted.name (DNS server) apflich there is no component present in the framework. The
also Twisted.web (Web server). The last one uses the Ney@y of Athena in calling JavaScript code is not enough to
web application framework, which is also python baseflake a Web 2.0 application. Support and implementation
framework. It uses a component called Athena to implemegRiities for Web widgets and AJAX whether as a new com-

Remote Procedural Calls for using python and JavaScriptponent or new modules in Nevow would be a great addition
Another component is Twisted.Spread which manages s@d feature for Twisted.

mote object access, and includes modules for communica-
tion, serialization (marshalling). Moreover, there are moé\-} RealP
ules for executables such as for server that create the pr ? ealreer

ously mentioned servers and also testing executables whigla next framework included in the study is RealPeer. It is
carry out unit testing functionality. There are also executgasically a framework that can simulate p2p networking and
bles for document format conversion (lore) and for applicgy develop a more realistic implementation . That is, the ap-
tion deployment (twistd). proach for this framework is to first simulate the p2p applica-
There is also a Misc component, which has a collectig@n, test that simulation under various definable parameters,
of utility modules such as Xish for XML and DOM manip-and then use it either as a standalone real time application or
ulation, Cred for authentication and Enterprise for databage extension of an existing p2p engine. It is a very recent
management supporting various databases including Oragdénework released in February 2008.
and MySQL.
Furthermore _there is Twistgd.lntern_et which contair}sz_l Technology and Implementation
API's for managing event loops i.e. running events respond-
ing to other events or triggers and the inter and intra colRealPeer is written in JAVA, and implements various fea-
munication of these loops to deploy an event driven systéunes required to design simulation and making a real time
on the internet. The Twisted.Protocols component managession of the p2p application, either as a plugin to an ex-
all functionalities for all the protocols it supports, i.e. thesting p2p application or a new standalone p2p application.
developer can use the same functions and features for @hg methodology followed is to start to design a model of a

FUNCTIOMN M.1 |

COMPONENT
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p2p application. After modeling, the developer implementsal parameters. These parameters include validity checks
the features and functionality contained in that model. Aftas explained in previous section, access interfaces, and to be
modeling and designing, the developer uses the simulataiie to simulate proper data transfer and a large number of
engine to simulate the implementation. Not only can tipeers.[3]According to developer publication the test run was
developer simulate the main functions but can also defsieulated with 20,000 peers. Another advantage is "Analy-
and simulate the network environment with virtual peers (as" component, the role of which is to give the programmer
many as required). Then after the testing has been completedlysis or decision aids and information on how the sys-
the application can be incorporated in real time systems iféim is progressing and what variables and parameters are in
is intended as a plugin or can be run as stand-alone applizhich states.

tion, then it can be tested practically.

2.2.3 Disadvantages

One of the drawbacks of the framework is that it is not a

REALPEER very abstrac.t one i.e. it has a very Iimited_ scope to cater Fo
implementation of only p2p systems, that is not a flaw but it
seems limited when more could be achieved from the same,
such as the extension on analysis component to compare with

some standard p2p applications so that the simulation is not

P2P SIMULATION only tested in its own functionality but at the same time can
ENGINE be compared with other existing applications.

[SIMULATE AND TEST) Also, importantly the framework should be able to support

a GUI implementation so that programmer does not need to

create separate GUI and link it with his functions. A GUI

¥

engine would be a very helpful tool in this framework. Also
l l the framework currently has no support for parallel or dis-
PLUGIN STAND-ALONE tributing computing.
2.3 Merb

Figure 2: RealPeer
Merb is an MVC (Model View Controller) oriented frame-

The framework, as we pointed out with twisted as welvorki.e. the implementation and user interface are separated
offers modular implementation for the ease of programm&@m each other and each can be independently altered with-
with each functionality separated. The simulation systemddt effecting the other. It is a developed using Ruby and is
designed so that it can offer some control on the simulatifipught of as counterpart for Rails (also done in Ruby) and
that runs and implements validity checks, such as maki§gfaster and lighter than Rails. Merb is also a very recent
sure the input parameters are not erroneous and impracfi@nework released in November 2008.
as compared to a real environment. For example, a program-
mer cannot define a network bandwidth of 10 Tbps (Tera bjig; 1 Technology and Implementation
per second). These validity checks ensure that simulation re-
sults are near to practical feasibility. As already mentioned Merb is written in Ruby and depends

The model that the framework offers allows various fe&-lot on JavaScript and its associated features for web 2.0
tures such as the ability to simulate a "physical network". development such as AJAX or jQuery. A few general fea-
provides interface for various protocols, it is similar to thiires of Merb are that it is plugin based as compared to Rails
Java socket implementations. The developer can add quitéhich was designed to load everything with the core load,
lot of detail depending upon the interfaces he wants to us® Merb uses extended features whenever needed and does
and define, for example, he can define the protocols to usef load them when the application runs. To use many such
the type of network that maybe present, the type and speeélsictionalities, Merb uses plugins and frees the application
network connections. Then there is also the feature to sifiem the hassle of loading all functions and code with each
ulate raw data transfer between peers, i.e. large amountgugfregardless of the fact that it will be used or not. This also
data which will closely simulate a real p2p session. Suchragans that the core is quite limited, not feature wise but size
Gigabytes of data being transferred using full network redse, so that it is designed to interact with the Merb plugins
sources and not just some small and simple text messagé itself provides just the engine and interface but not any
transfers between peers, which will not use any significdtnctionality.
network resources and will be hardly a couple of Kilobytes. The plugins in Merb are simple gems (gem is a Ruby pack-
age) and are distributed either manually, by a third party or
incorporated as part of the Merb application. The plugins
automatically get installed when we run the web application
One advantage is the "real" simulation. i.e. not just simpbde set it up on a server. As with Twisted, the Merb plugins
simulation to test whether we can share data or transfer it bah be configured to be loaded and saved either one time on
actually to be able to generate an actual environment wiifst run or to be fetched each time the application is loaded.

2.2.2 Advantages
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need to load all the functions code, objects code every time,
and just use the required function or object when called or

WEB-BROWSER TN needed from the plugins. An advantage of being an MVC
1 framework is better usability for developers as it supports
rapid application development. This can be scene in the fol-

MERBCORE [ | . .
lowing scenario; When a programmer works on one feature
FUNCTION and implements both its function and layout, he will always
M have to make them sync with each other. But when they

can independently be changed without affecting the other,
the developer does not need to worry about testing both the
functionality and design for one change that he makes.

WEB-BROWSER
2.3.3 Disadvantages

RAILS CORE o .

i Merb is immature and by no means a replacement for Rails,
: so still it needs to mature in order to provide same devel-

TG oper standard as that of Rails. For example, it should have a

module specifically for jQuery or AJAX, meaning that it is
not necessary to implement jQuery by knowing the jQuery
syntax and technical aspects, we can user Merb to hide that
Figure 3: Merb and RAILS implementation and give the programmer the functionality.
Another drawback could be the plugins being incompat-
ible with any browsers. For instance in Internet Explorer
Controllers, which are essentially the same componefiany JavaScript features do not work, the most prominent

as mentioned earlier for the MVC model i.e. they control thgeing the use of SVG graphics which IE does not support
Ul and the implementation. Two controllers are used, one fge||.

semantics and layout and the other one for request/response
management. The prominent feature in the controllers is e4 Fuedo
complete support of various and more importantly popula 9

used content types (such as both XML and HTML). Fuego middleware facilitates mobile middleware to make
Merb also has other features such as Mailer componentrigsbile application development and deployment. Middle-

mails, again with the option to separate implementation frafare is something that could provide either a platform for

interface. Another one is the Parts component which is sigievelopment or than an interface between the software and

ilar to Mailer in the separation of implementation, but usesherating system. It was developed during 2002-2004.
for various objects on a web application, such as a clock, to

be simple, we can create a digital clock as a Part and AR 1 Technology and Implementation
use that Part anywhere and any number of times on our site.
It means that the "Part" is actually a function which can e&iego middleware is written in JAVA. It provides a number
called anywhere any number of times, but this componenbifsimplemented features. It includes a scalable distributed
more of an object rather than a function, i.e. it is an objegvent framework, an XML-based messaging service, a mo-
that performs certain defined functions without having to cdlile XML-aware file synchronizer, a mobile presence ser-
those functions. vice and a gateway between SIP events and the Fuego event
The exception handling in Merb works in a way that framework.
does not throw and catch exceptions simply but throws fewThe event system is based upon subscribers who get noti-
standard exceptions in the Ul, which the programmer cégation according to definable filters. Publishers, who pub-
customize. For example, all form submission errors will bish the notifications, and the fuego routers, which route the
output to a predefined interface and the developer can cstifications to the client. The notifications can be in any
tomize the output of that error. Also there is the testirypported format file (e.g. XML) and there are also HTML
feature with the ability to mock objects and test the impl&iews available for browsing sessions and views for router
mented features and Ul, it will create dummy or random o#etivity. The middleware also has a visualization component
jects and will allow to simulate some functionality which théo visually monitor the activity, e.g. of the router.
developer wants to test. Merb also contains generators whiciihe XML based messaging system is splitinto three parts,
build up skeletons when we start building applications so wamely the service APl which provides the application inter-
already know where to implement what. It will build up a filéace, a protocol for sending and receiving messages (called
structure with appropriate folders for content e.g. layouts f8MME and is connection-oriented) and a Xebu system to

design views or parts for object manipulation. serialize and parse SOAP messages.
The Synchronizing XML-aware file system (Syxaw)[1] is
2.3.2 Advantages a hierarchical file system for mobile devices that provides

easy and efficient device-to-device file sharing, simple shar-
An advantage of Merb is that it has light-weight core, whidhg semantics, and built-in support for reconciliation of con-
allows the web application to work efficiently without theurrent updates to the file system.
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Web 2.0 applications easily whereas Twisted has no such
support, such as being able to make graphical, interactive
objects is a feature of the Merb framework.

Merb is not as feature enriched and widely used as Rails.
Usage is not a differing factor as it is not even a year old,

FUEGO but Merb will need more features. Another thing to compare
MESSAGING with Rails is that Merb does not load everything with the

SYSTEM core (application), which is advantageous and efficient, but
Y browser support may not be as much as that of Rails.

Fuego is a positive effort to encounter fragmentation in
mobile application development as it uses Java to provide
a set of various API’s for application development and does
not depend on the underlying operating system of the device.

PUBLISHER

ROUTER |

v

SUBSCRIBER

I

Figure 4: Fuego messaging

Furthermore, there is the presence and instant messading Future and Evolution
service which provides features for presence and context in-
formation and instant messaging application interface. Us¥y§at we can expect from newer frameworks after this study
can publish their presence information from their devicésto obtain more in a single framework than currently being
and the peers can obtain this information as a notificatiétifered. The evolution should be towards designing frame-
The publisher does not need to be aware how many pe#gsks that provide maximum features under one program-
are getting notified as long as he publishes his info on théng language, i.e. we should not always have one feature

presence channel. better with python framework and another feature more effi-
cient in a Java or Ruby framework.
2.4.2 Advantages Moreover, it is seen that frameworks are moving towards

hiding the lower level details from the programmer. This
Fuego is advantageous because it provides a number of fegr be considered both a positive and negative aspect as
tures in one middleware implementation, the ability to havgtadepends upon the type of service needed. A developer
network of mobile devices with routers using the midd|ewarﬁ0bab|y needs lower level accessibility and manipulation
features is good way to implement routing and notificatiortgr a framework like Twisted, but he may not need so for
This means that using its features various customized I']ﬂbrb, because Merb 0n|y offers web app”cation deve|op-
works and messaging systems can be developed accorgiggit whereas twisted caters to general network applications
to need, as it does not place any restriction on what typegfwell, which may not be interface oriented at all and may
network to form or what kind of messages to use. With thgst offer a network service.
added provision for monitoring all the activity of end-devices | goking at the p2p application development, there is much
as well as intermediate devices(routers), it also covers segdrk being carried out for mobile p2p applications, frame-

rity aspects. works such as Peer2Me and PeerNet provide this functional-
ity for mobile devices, and the next step for frameworks like
2.4.3 Disadvantages Realpeer would be to provide the same simulation tool for

Fuedo is onlv apolicable to closed or local networks arr1ndobile devices, as p2p applications for these devices are still
9 y app ' Ta qéjestion mark to the developer community as to whether

perhaps_qn a\_dded APl for location ba:sed_s_erwces can ha%ee are essential or not. So having an analyses tool is always
very positive impact on the framework’s utility. For example

: ST e Useful when development is at an early stage.
dynamically joining a network and get notifications based on P y stag
the user’s location, upon moving near a shopping center, user

gets notified about any sales or other shopping informatiog. Conclusion

3 Comparisons and Contrasts Summarizing the discussion we can conclude that all four
frameworks offer attractive features for programmers expert

Looking at them generally, Merb, twisted and fuego are irm different languages and looking for different application
plemented in a way to encompass or provide a more diveaseas. Twisted is more suited for developers working on net-
range of features enabling developers to develop various ik systems with events and triggers and deploying multi-
different applications, whereas RealPeer has been desigmedocol applications. RealPeer is more suited for developers
to cater to specific target (i.e. p2p). and especially research developers looking for p2p optimiza-

Twisted and Merb are not that different from each oth&on and better resource management. Merb is suited for de-
in the way that both support building of web applicationseloping Rich Internet Applications (RIA’S). It is growing to
However it should be noted that twisted is more technicalblypport more complex web systems, at the same time releiv-
versatile than Merb in providing much more features ammy the browser from excessive overhead. Fuego gives useful
many lower level implementations than Merb. On the otherobile device network messaging and analyzing portal for
hand, although young, Merb offers features to implemethie developers.
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