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Abstract
Instigate Appli
ation Framework is a framework for 
ost ef-
fe
tive development of high quality desktop appli
ations with
fo
us on EDA appli
ations. It is based on industry standard
Model-Viewer-Controller ar
hite
ture. Unlike most other frame-
works based on the same ar
hite
ture, Instigate Appli
ation
Framework 
overs not only the Viewer 
omponent, but also
the Controller 
omponent, allowing developers to fully 
on-

entrate on Model 
omponent only. In�uen
ed by ideas of
modern generi
 programming, Instigate Appli
ation Frame-
work does not enfor
e any synta
ti
 requirements on the
Model 
omponent, thus, en
ouraging developers to use the
data stru
tures and design patterns they prefer.

1. INTRODUCTION
Instigate Appli
ation Framework o�ers a 
ross-platform desk-
top appli
ation development. It supports rapid appli
ation
development based on ready-to-use design patterns. In par-
ti
ular the Model-Viewer-Controller ar
hite
ture is enfor
ed
on the appli
ation.

Instigate Appli
ation Framework provides a number of ni
e
looking high level GUI 
omponents for making up the Viewer

omponent of the appli
ation, whi
h is supposed to be su�-

ient for a typi
al desktop appli
ation. On the other hand,
developers may extend the existing 
omponents as well as
provide their own ones, whenever the provided fun
tionality
is insu�
ient. The GUI 
omponents of the Instigate Ap-
pli
ation Framework are based on Instigate Toolkit library
whi
h uses either GTK+ or Qt library for rendering widgets.
It is also possible to 
ombine both widget toolkits into a sin-
gle exe
utable and to 
hoose the exa
t toolkit at start time
via 
ommand line options. This makes appli
ations, devel-
oped by Instigate Appli
ation Framework, available for a
wide range of platforms without re
oding.

The Controller 
omponent of appli
ations is mostly gener-
ated by Instigate Appli
ation Framework from the Model
des
ription provided by developers. Unlike most existing
frameworks in the market, Instigate Appli
ation Framework
does not enfor
e its data stru
tures and ar
hite
ture on the
Model 
omponent. In 
ontrast, the Model 
omponent is
developed 
ompletely independent from Instigate Appli
a-
tion Framework, instead just a des
ription is being provided.
Thus, the interfa
e of Instigate Appli
ation Framework is
mostly de
larative, rather than pro
edural or obje
t ori-
ented.

2. HISTORY
The �ve-year experien
e of desktop appli
ation development
at Instigate has revealed a 
lear pattern in software devel-
opment. First of all it is the Model-Viewer-Controller ar
hi-
te
ture with an embedded s
ripting language as a Controller

omponent. The problems we en
ounter during the devel-
opment in
lude (but are not limited to) the following:

• A typi
al appli
ation 
ontains hundreds of dialog win-
dows and they are required to look similar.

• The embedded s
ripting language needs to be extended
with hundreds or even thousands of 
ommands and
again for user 
onvenien
e they are required to main-
tain the same 
ourse.

• Most appli
ations require serialization / deserializa-
tion (also known as save / load) of obje
ts and this
needs to be �xed every time the stru
ture of obje
ts is
modi�ed.

At Instigate all these problems are usually solved in the
spirit of generi
 programming. That is, a typi
al appli
ation

ontains a generi
 dialog builder, a generi
 
ommand gen-
erator and a generi
 obje
t exporter / importer. Instigate
Appli
ation Framework emerged as an attempt to 
ombine
all those generi
 
omponents inside a single library with a
single interfa
e and a single set of 
on
epts. We have gone
with the idea even further and designed high level interfa
e
for Instigate Appli
ation Framework. That is, instead of

ommuni
ating with Framework in terms of GUI elements
or s
ripting language details, users do that in terms of ob-
je
ts and properties.

After those goals were a
hieved and the �rst appli
ation
was developed with Instigate Appli
ation Framework, we
realized that we have enough semanti
s information to pro-
vide more high level 
omponents and servi
es than it was
planned at the beginning. For example, Model des
ription
is su�
ient for 
onstru
tion of a tree viewer whi
h displays
the hierar
hy of obje
ts, or 
opying an obje
t. On the other
hand, as Framework 
overs also the Controller 
omponent,
it is able to take 
are of undoing a
tions with Model. This
led to re
onsideration of Instigate Appli
ation Framework as
a 
omplete and valuable framework for desktop appli
ation
development. Sin
e then, Instigate Appli
ation Framework
has been enhan
ed with a number of new 
omponents and
servi
es and has been used in most appli
ations developed
at Instigate.
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3. ARCHITECTURE
Instigate Appli
ation Framework 
onsists of two main 
om-
ponents - GUI and UI.

3.1 GUI
The GUI 
omponent of Instigate Appli
ation Framework

onsist of a number of easy 
ustomizable high-level wid-
gets methods for 
ombining them to make up the Graphi
al
User Interfa
e of an appli
ation. It is built on top of Insti-
gate Toolkit library whi
h is a light-weight 
ross platform
widgets toolkit that uses either GTK+ or Qt for rendering
widgets. It is also possible to 
ombine both widget toolkits
in a single exe
utable.

One of distinguishing features of Framework GUI library is
automati
 GUI 
ompletion: GUI library provides a servi
e
for evaluation of partially 
omplete 
ommands. Whenever
mandatory options are missing in the partial 
ommand, a
dialog window opens whi
h asks for missing option. This is
not only ni
e from the users point of view (as he / she does
not need to remember all options of all 
ommands or 
on-
sult the help every time), but it makes the library extremely
�exible. In fa
t, all a
tions that are performed by GUI 
om-
ponents are partial 
ommands that are being pro
essed by
automati
 GUI 
ompletion engine. For example, to add a
menu item one simply spe
i�es a partial 
ommand, instead
of a handler 
allba
k.

A part of widgets in Framework GUI library support Navigator-
Viewer ar
hite
ture. Navigators are widgets that display
the 
ontent of a set of widgets and allow navigation through
them. Viewers, in 
ontrast, display a given obje
t in a spe-

i�
 manner. Viewers and navigators may be 
ombined to-
gether to form a user-friendly graphi
al interfa
e. There
are widgets, su
h as Netlist Viewer widget, that are both
viewers and navigators.

3.2 UI
As it was already stated, Instigate Appli
ation Framework
does not enfor
e any synta
ti
 requirements on Model 
om-
ponent of appli
ations. That is, the Model 
omponent is
designed 
ompletely independent from Instigate Appli
ation
Framework and its des
ription, referred here as Meta-model,
is provided. UI 
omponent of Instigate Appli
ation Frame-
work provides interfa
e for implementing Meta-model and
is responsible for generation of Controller 
omponent in the
form of Command Line Interfa
e. The Controller keeps the
tra
k of a
tions and supports undoing them. The Com-
mand Line Interfa
e 
onstru
ted by UI 
omponent is based
on Instigate S
ripting library whi
h wraps T
l and Python
libraries. Thus, appli
ations built by Instigate Appli
ation
Framework have both T
l and Python as embedded s
ript-
ing language.

The Meta-model is the obje
t-oriented des
ription of the
Model 
omponent of an appli
ation. Obje
ts are stati
ally
typed and are des
ribed by their properties and methods.
Based on Meta-model various servi
es, su
h as obje
t serial-
ization or 
opying, is provided by UI. Nevertheless, there are
still servi
es and 
omponents for whi
h the obje
t-oriented
des
ription is not su�
ient. For example, for the 'Netlist
Viewer' GUI 
omponent, whi
h displays an obje
t in the
form of netlist, more 
on
eptual information is required.
That is, to display an obje
t in the form of netlist, the ob-
je
t must satisfy some requirements. Su
h requirements are
grouped into 
on
epts and the obje
ts satisfying the require-
ments are said to be models of the 
on
ept. Thus, apart

from obje
t-oriented des
ription, Meta-model 
ontains also
spe
i�
ation of types as models of preexisting 
on
epts.

4. EDA FRAMEWORK
Frameworks, generally speaking, aim to fa
ilitate develop-
ers by allowing them to 
on
entrate on meeting software
requirements rather than on unimportant low level details
needed to provide a working system. However, the problem
with frameworks is that they add "
ode bloat" - a redundant
and unne
essary 
ode. For example, Instigate Appli
ation
Framework aims to provide a lot of high level 
omponents
and servi
es to users, but a part of them (su
h as 'Netlist
Viewer' or 'Verilog Parser') is targeted to spe
i�
 industries
(su
h as EDA). Of 
ourse, this introdu
es a "
ode bloat"
for appli
ations not using them. The problem is solved in
form of add-ons to Instigate Appli
ation Framework. That
is, instead of de�ning industry spe
i�
 
on
epts and 
ompo-
nents dire
tly, Framework provides me
hanisms of extending
it with them.

EDA Framework is an add-on to Instigate Appli
ation Frame-
work whi
h 
ontains 
omponents and servi
es that are spe-

i�
 to EDA industry. These 
omponents in
lude:

• netlist 
on
epts - module, instan
e, port, et
.,

• GUI 
omponents for viewing netlist graphi
ally,

• parsers and exporters for widespread HDL languages
- Verilog, EDIF and VHDL,

• utilities for manipulation with netlist - pla
ers, routers,
et
.

EDA Framework, in 
ontrast to most other EDA oriented li-
braries, operates on native obje
ts of Model 
omponent, via
Meta-model provided to Instigate Appli
ation Framework.
This frees users from the need of linking the fun
tionality
of libraries to their Model. Thus, bene�ts provided by EDA
Framework 
ome for at almost no R&D e�ort spent by users.

5. CONCLUSION
Instigate Appli
ation Framework is an attempt to reuse a
huge pie
e of software in desktop appli
ation development.
It pushes the idea of 
ode reuse extremely further. The idea
has proved to be working at Instigate. It is the time to
present it to the publi
.
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