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Abstract. EASYINTERFACE is an open-source toolkit to develop web-
based graphical user interfaces (GUIs) for research prototype tools. This
toolkit enables researchers to make their tool prototypes available to the
community and integrating them in a common environment, rapidly and
without being familiar with web programming or GUI libraries.

1 Introduction

During the lifetime of a research project, research prototype tools are often
developed which share many common aspects. For example, in the Envisage [2]
project, we developed various tools for processing ABS programs: static analyz-
ers, compilers, simulators, etc. Both as individual researchers and as groups, we
often develop several related tools over time to pursue a specific line of research.

Providing the community with easy access to research prototype tools is
crucial to promote the research, get feedback, and increase the tools’ lifetime
beyond the duration of a specific project. This can be achieved by building
GUISs that facilitate trying tools; in particular, tools with web-interfaces can be
tried without the overhead of first downloading and installing the tools.

In practice, we typically avoid developing GUIs until tools are fairly sta-
ble. Since prototype tools change continuously, in particular during a research
project, they will often not be available to the community during early develop-
ment. Both programming plug-ins for sophisticated frameworks such as Eclipse
Scout and building simpler GUIs from scratch are tedious tasks, in particular
for web-interfaces. It typically gets low priority when developing a research pro-
totype. Often we opt for copying the GUI of one tool and modifying it to fit the
needs of a new related tool. Apart from code duplication, these tools will “live”
separately, although we might benefit from having them in a common GUI

EASYINTERFACE is a toolkit that aims at simplifying the process of build-
ing and maintaining GUIs for (but not limited to) research prototype tools.
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Avoiding complex programming, it provides an easy, declarative way to make
existing (command-line) tools available via different environments such as a web-
interface, within Eclipse, etc. It also defines a text-based output language that
can be used to improve the way results are presented to the user without requir-
ing any particular knowledge of GUI/Web programming; e.g., if the output of a
tool is (a structured version of) “highlight line number 10 of file ex.c” and “when
the user clicks on line 10, open a dialog box with the text ...” | the web-interface
will interpret this and convert it to corresponding visual effects. An advantage
of using such an output language is that it will be understood by all the front-
end environments of EASYINTERFACE, e.g., the web-interface and the Eclipse
plug-in (which is still under development). EASYINTERFACE is open source and
available at http://github.com/abstools/easyinterface. Detailed description of
EASYINTERFACE, including a step by step example on how to integrate tools
and discussion of related work, is available in the user manual [1].

2 General Overview

The overall architecture of
EASYINTERFACE is depicted in
Fig. 1. Its two main components
are (i) server side: a machine

Server Side Client Side

(A machine with Linux, Windows or 0SX)

7l Web-nterface

Tooll.cfg
3 : EasyInterface | . N
with several tools (the circles Y Edlpso Plugin
j Server

Tooll, etc.) executable from the
command-line, and with output
going to the standard output.
These are the tools that we want
to make available for the out-
side world; and (i) client side:
several clients that communi-
cate with the server to execute
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interface can be installed as a web-page on the server, and accessed from any-
where with a web browser. Clients can connect to several servers simultaneously.
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Fig. 1. EASYINTERFACE architecture.
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right is a configuration file for a tool
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called . The cmdlineapp tag is a template describing how to execute the
tool from the command-line. The template parameter -ei_parameters is replaced
by an appropriate value before execution. The server also supports template
parameters for, e.g., passing files, temporal working directories, session identi-
fiers, etc. The parameters tag includes a list of parameters accepted by the tool.
For example, the parameter “c” above takes one of the values 1 or 2.

Once the configuration file is installed on the server,
we can access the tool using an HTTP POST request that command: "execute",
includes JSON-formatted data like the one on the right. | app-id: "myapp”,
.. parameters: {
When receiving such a request, the server generates a c: ["1v1,
shell command according to the specification in the con- .
figuration file (e.g., “/path-to/myapp -c 17), executes
it and redirects the standard output to the client. The |?
server also supports (i) tools that generate output in the background, we let
clients fetch output (partially) when it is ready; and (i¢) tools that generate
files, we let clients download them later when needed. In all cases, the server
can restrict the resources available to a tool (e.g., the processing time), and
guarantees the safety of the generated command; i.e., clients cannot manipulate
the server to execute other programs installed on the server. In addition to tools,
the server can include example files, so users can easily try the tools.

EASYINTERFACE not only makes the server side execution of a tool easy, it
provides client side GUIs that (1) connect to the server and ask for available
tools; (2) let users select the tool to execute, set its parameters and provide a
source program; (3) generate and send a request to the server; and (4) display the
returned output. EASYINTERFACE provides three generic clients: a web-interface
similar to an IDE; an Eclipse IDE plug-in; and a remote command-line shell. The
last two clients are under development, so we focus here on the web-interface.

The web-interface, shown in Fig. 2, is designed like an IDE where users can
edit programs, etc. Next to the Run button there is a drop-down menu with all
available tools obtained from the associated servers. In the settings window, the
user can select values for the different parameters of each tool. These parameters
are specified in the corresponding configuration files on the server side, and
automatically converted to combo-boxes, etc., by the web-interface. When the
user clicks the Run button, the web-interface sends a request to the associated
server to execute the selected tool and prints the received output back in the
console area of the web-interface.

Since the web-interface

3,

. . <highlightlines = .c'>
and Eclipse plug-in are <lines> <line = =v10"/> </lines>
GUI based clients, EAsy- | </bighlightlines>
INTERFACE allows tools ;(')‘ncodelineclick = outclass= >
to generate output with <lines><line m= /></lines>
. <eicommands>
some graphical effects, <dialogbox bo e="Hey!">
such as opening dialog— <content format="text"> some message </content>
. K ’ </dialogbox>
boxes, highlighting code </eicommands>
lines, adding markers, etc. |</oncodelineclick>
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Fig. 2. EASYINTERFACE web-interface client

To use this feature, tools must support the EASYINTERFACE output language,
shown in the XML snippet to the right. The tag highlightlines indicates that Lines
5-10 of file /path-to/sum. ¢ should be highlighted. The tag oncodelineclick indi-
cates that when clicking on Line 17, a dialog-box with a corresponding message
should be opened. Note that a tool is only modified once to produce such output,
with similar effect in all EASYINTERFACE clients (including future ones).

3 Concluding Remarks

EASYINTERFACE is a toolkit for the rapid development of GUIs for command-
line research prototype tools. The toolkit has been successfully used in the
Envisage project to integrate the tools from the different partners in a common
web-based environment, including parsers, type-checkers, compilers, simulators,
deadlock and worst-case cost analyzers, and a systematic testing framework (see
http://abs-models.org). Our experience suggests that the methodology implied
by EASYINTERFACE for building GUIs is adequate for research prototype tools;
as such tools change continuously, the corresponding GUIs can be modified
immediately and with negligible effort. Future work includes plans to develop
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more clients, and libraries for different programming languages to facilitate gen-
eration of the output commands/actions instead of printing these directly.
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