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Choosing the Web framework that best fits the requirements is not an easy task for 
developers. Several frameworks now exist to develop Web applications, such as Struts, 
JSF, Ruby on Rails, Grails, CakePHP, Django, and Catalyst. However, Lift is a relatively new 
framework that emerged in 2007 for the Scala programming language and which promises 
a great number of advantages and additional features. Companies such as Siemens© and 
IBM®, as well as social networks such as Twitter® and Foursquare®, have now begun to 
develop their applications by using Scala and Lift. Best practices are activities, technical 
or important issues identified by users in a specific context, and which have rendered 
excellent service and are expected to achieve similar results in similar situations. Each 
framework has its own best practices whose aim is to facilitate the development of Web 
applications. However, there is no current comparative analysis that identifies the best 
practices for Web frameworks. Thus, as its salient contribution, this paper identifies a 
set of best practices for Web frameworks. Afterwards, these best practices were analyzed 
and discussed in terms of developing Lift-based Web applications. The identification of 
these best practices would allow developers to construct more interactive and efficient Lift-
based Web applications, integrating features of Web 2.0 technologies with less effort and 
exploiting the frameworks’ benefits. In addition, this paper contains a comparative analysis 
with Web frameworks such as JSF, Struts, CakePHP, Ruby on Rails, Lift, Django, and Catalyst. 
Finally, as proof of concept, a set of Lift-based Web applications were developed for this 
paper by applying best practices such as actors, lazy loading, Comet support, SiteMap, 
Wiring, HyperText Markup Language, version 5 (HTML5) support, and parallel rendering.
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1. Introduction

Choosing the appropriate Web framework for Web development, which best fits the developers’ requirements, is not an 
easy task, since there are many frameworks based on different languages. Moreover, selecting an inappropriate framework 
can lead to 1) wasting time studying the details of another language, 2) failure to meet the required time because developers 
are not used to the framework, and 3) spending time taking corrective actions to choose a different framework. In order to 
avoid these problems, it is highly important to know and identify the best practices for Web development.

A best practice is a process, technique, innovative use of technology, or a set of resources with a proven record of suc-
cess in providing significant improvements in cost, schedule, quality, performance, safety, environment, or other measurable 
factors that impact on an organization [1]. Best practices on Web frameworks imply reducing development time and ef-
fort while saving money, increasing the quality of code, and providing the opportunity to create friendly and interactive 
applications.

A framework is a high-level solution for the reuse of software pieces, a step forward in simple library-based reuse that 
allows for sharing common functions and generic logic of a domain application. It also ensures a better level of quality 
of the final product, since one important part of the application is already found within the framework and, therefore, 
has already been tested [2]. Many Web frameworks based on different programming languages are now available: JSF and 
Strutts for Java-based Web frameworks, Ruby on Rails are Ruby-based, Grails is Groovy-based, and CakePHP is for PHP-based 
frameworks. However, another brand new type of Web framework emerged in 2007. Lift is a Scala-based framework, whose 
features are based on the experience of David Pollak, its creator, with the mistakes from other Web frameworks [3]. Lift pos-
sesses the advantages of Scala’s functional programming. Functional programming (FP) is a programming style emphasizing 
on functions that return consistent and predictable results regardless of a program’s state. As a result, a functional code is 
easier to test and reuse, simpler to parallelize, and less prone to bugs [4]. Scala is a hybrid functional and Object-oriented 
(OO) programming language, which means getting the power of the higher-level functional languages (such as Haskell, 
Scheme, among others) while retaining the modularity and reusability of OO components. FP concept of immutability is a 
specially well-represented feature in Scala, and it is one of the simplest means to provide high scalability. Scala allows for 
doing more in Lift with fewer lines of code [5].

Existing literature of Lift framework includes merely six books: 1) Simply Lift [6], 2) Exploring Lift [7], 3) Lift in ac-
tion [8], 4) Lift Cookbook [9], 5) Lift Web Applications How-to [10], and 6) Entwicklung von Web-Applikationen mit Lift und 
Scala [11]. However, none of this information has yet provided a comparative analysis and a precise detection of Lift best 
practices in comparison to other Web frameworks.

Thus, this work presents a set of best practices to develop Lift-based Web applications. Moreover, this paper includes a 
comparison and discussion carried out among other well-known Web frameworks such as JSF, Ruby on Rails, Struts, Grails, 
CakePHP, Lift, Django, and Catalyst. Finally, the paper presents also the development of a set of Lift-based Web applications 
in which the best practices were applied and analyzed.

This paper is structured as follows: Section 2 presents the state of the art concerning Lift-based development and the 
use of best practices on Web development. Section 3 describes and discusses the use of best practices for Web development 
and presents a comparison table of Web frameworks in the use of best practices. Finally, the fourth section presents a set 
of Lift-based Web applications applying best practices, while future directions and the concluding remarks are presented in 
Section 5.

2. State of the art

Research has been proposed in order to identify and obtain the best practices for Lift-based applications development 
and Web development. Chen et al. [7] discussed the many advantages of using Lift framework and claim that Lift: 1) is 
a great framework for building compelling Web applications, 2) has been designed to make powerful techniques easily 
accessible, while keeping the overall framework simple and flexible, and 3) has cherry-picked the best ideas from a number 
of other frameworks, while creating some other novel ideas. These advantages are a combination of solid foundations and 
new techniques that make Lift so powerful.

Several research works have addressed some Lift and Scala issues. For instance, Pollak et al. [12] published the develop-
ment of their multiuser and real-time chat application on Lift. This application provided a single chat server that took chat 
messages and redistributed them out to all listeners. In the same work, authors also presented Scala’s language features 
such as singletons, pattern matching, traits, and immutable data types.

Wampler [13] equally addressed Scala’s support for actors and messages for other Scala-based frameworks that are full-
stack frameworks for building multi-tier applications. Some frameworks are “point” tools for specific parts of an application, 
like template libraries for generating webpages (analogous to Java Server Pages), while others focus on building particular 
kinds of networked servers like Representational state transfer (REST) response servers that are “headless.” However, Play, 
Scalatra and Finagle service frameworks were only presented and discussed in Wampler’s work.

Dong-Hong et al. [14] presented a new framework based on Scala and Lift which tried to solve the conflict of rapid 
delivery and repeated work. This framework was a new approach for agile software development. It could perform all 
general functions of information systems, including create, read, update, and delete (CRUD) operations and it had features 
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