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1 Introduction

The present visual language supports the imperative pro-
gramming style and claims to improve program comprehension by
resemblance. It can be characterized as follows: 1) Its scope is the
static description of code, data and flow control as well as of the
surrounding architecture including classes, components, modules,
up to systems. 2) Its abstraction level is next to that of C++ inclu-
ding templates and the standard template library and allows
straight-forward code generation. 3) The visualization is specified
by editing boxes, bars, arrows and textual labels on a drawing area
with relatively fixed editing positions. 4) The interface of the vi-
sualization is the drawing area itself, enabling further editing or
navigating through the program by clicking on the bars, boxes and
labels or by defining views via textual or topological queries. 5)
The presentation of the visualization is by a (still hypothetical)
wall-projection of the virtual drawing area.

Resemblance between the program domain and the problem
domain can be achieved by a structure-preserving mapping known
as a homomorphism. A program is a homomorphic image of the
problem domain when the semantic relationships among the ob-
jects of the problem domain are preserved by the syntactical rela-
tionships among their counterparts in the program. The syntactical
relationships can be encoded by a placement of syntactical ele-
ments onto meaningful positions in the two-dimensional design
space, thus conveying information additional to the functionality
of the code. The mapping distinguishes between two design le-
vels. Algorithms are mapped using a process metaphor visualizing
state and state transitions along a time axis. On the architectural
level, the interrelations between concepts of the problem domain
are encoded by different types of syntactical neighbourhood
among class and module definitions. Different abstraction levels,
in particular the levels of definition and use of types, are mapped
onto different layers represented by boxes positioned on top of
each other. Nesting of boxes is used to encode sub-classes and
sub-modules, and boxes are positioned side by side when they de-
note concepts of equal right. A homomorphic image of a real-
world process also requires the preservation of terminology for la-
belling the boxes, on ideal terms taken from a thesaurus of the ap-
plication domain. Moreover, there are semantic relationships in
the terminology to be preserved in that sub-boxes must be labelled
by sub-concepts and super-boxes by super-concepts. A technical
problem exists with the display of large coherent graphs. We pro-

pose some mechanisms of abstraction to scale down the amount of
information to semantic or user needs.

2 Language Elements

Operands and Operations. A method definition consists of a
sequence of operands (objects) represented by a vertical sequence
of horizontal bars and a sequence of operations (method calls) re-
presented by a horizontal sequence of boxes. Between the ope-
rands and operations, element, argument and assignment relations
are visualized by arrows ending at or starting from the left, middle
or right lower edge of an operation-box, resp. (see Fig. 1).

int X,Y,Z;
point pP;
z=(x+ty)/2;

p-move(y,z);

Figure 1: Arrows expressing element, argument and
assignment relations, with generated code

Data Structures, Containers and Iterators. The hierarchical struc-
ture of objects is visualized by a vertical nesting of object-bars.
We use four different types of object: Basic objects, records, con-
tainers and iterators used in conjunction with containers. The
elements of a container are visualized by a single representative
object (of type ‘node’ in Fig. 2) enclosed in the container bar (of
type ‘btree’ and named ‘b’, in Fig. 2).
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Figure 2: Container-access via iterator,
with generated code

Access to a container element is visualized by an arrow en-
ding at the representative object of that container and crossing an
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Figure 4: Class vector with methods gsort and swap

iterator object (of type ‘inorder’ and named ‘i’, in Fig. 2) above
that container. The crossing-point of arrow and iterator is flagged
by a marker which plays the role of a dereference operator.

Control Structures. A control structure is composed of case boxes
of type select (S) or repeat (R) preceded by a designated operation
which forms the first part of a condition. The label in the upper
left corner of each case box forms the remainder of that condition,
resp. (see Fig. 3). A case-box is executed if the result of the desig-
nated operation (first part of the condition) satisfies the second
part of the condition consisting of a comparator followed by a
constant, which form the label of the case-box.
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f (cmp(..,s)<0){.} else
f (cmp(.,s)==0){.} else
 (cmp(..,s)>0){..};

o {.} while ((i--)>=0);
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Figure 3: Flow Control, with generated code

Methods and classes. Both method and class definition can be
represented as functional units each consisting of a sequence of
boxes communicating via a sequence of bars. In the case of a me-
thod definition, the boxes represent method calls embedded in
flow control, whereas the bars represent local objects and parame-

ters. In a class definition, the boxes represent method definitions
while the bars represent the attributes. Figure 4 outlines a class de-
finition. C++ code generation is described in [Reichardt 2002].

3 Views

A fractal view of a box shows the scope of visibility relative
to the box focussed on (see Fig. 5). It represents the minimum of
information to comprehend and edit that box. The view has a lo-
garithmic information-reduction effect and, as a homomorphic
image, preserves resemblance. Other views are possible.
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Figure 5: Fractal view of a module
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