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Abstract 2 GXL2SVGLayout Features

GXL provides an international standard to exchange graphs anghe following section introduces some of the layout fea-
their according schemas, but without offering means to visualizg,; eg provided bBXL2SVGFig[1 shows a small example

these structures. This paper presents a declarative approach {9, ‘\Most nodes are represented by ellipses with textual
specify a graph layout by referring to the graphs schema. Us: -
) . S information on node types and names, some of the nodes
ing GReQL graph querying technology, the resulting display of

graph elements can be influenced by various graph propertieére rendered as grey rectangles with different Cont_ent_'
The graph visualizeGXL2SVGuses standard graph layout ser- ~ GXL2SVCuses an XML language for the specification

vices and exports graphs as SVG documents. of graph layout properties. The visualization of the ellip-
tical nodes in Fi]l is specified in Fig} 2. Lines 5 and 6
1 Introduction define the shape, and lines 8-11 specify the node labels

. consisting of certain literal strings and graph attribute val-
Graphs are widely used to represent software systems i

software engineering. They provide a well defined the , o

mathematical basis to reason on program structures. Anaft <GSIFunctionApplication o
. .. function="VertexLayoutProperties">

ysis qf grgph data structures can be done eff|C|entIy,'anci <Resulb<Set>

visualizations of graphs are easily understood by various: <Tuple>

stakeholders in the software development process. 5 <Nam9Veft§X_Sty|§< /Name>

Adequate visualization of graphs strongly depends on;3 <TZ§|reef'TeXt> eliipse’s  /GreqiText></Tuple>
the modelling domain the graph is applied in and is ofteng <Name>Label< /Name>
dependent on the information in the graph and the grapte <GreqIText>USING v: 'V’ + vertexld(v)
structure itself. Using the standardized GXL Graph Ex-0 + 07+ typeName(v) + "\n name :

change Languad€[4], the domain specific structure of th ~ _ .~ -1ame [GreqlText></Tuple>

graph is represented by GXL schemd3omain-specific 13 </GsiFunctionApplication>

layout of graphscan be specified with respect to these

schemas.Graph propertiesmight also influence the lay- Figure 2: Layout specification for ellipse nodes
out of graphs. For example, CodeCrawlér [1] uses colors,
shapes, and sizes of nodes to represent metrics in syntﬁ\x

graphs. All of these layout parameters can be CaICUIatenodes (line 4). Graphs with nodes to be visualized with

using graph querieg[7]. . . i i
In this paper, we present an approach to specify thé[h'z style r;]ave to match a sdcfz)emlj contz:\jwﬁnrcigtyType_
layout of graphs with respect to their graph schemas ang°%¢> S.apere(dangle) and background color1g2 =
grey) refering toGXL2SVG default color palette are de-

graph properties. The calculation of graph properties fol-; - LT
lows the GReQL graph querying approach [6]. The graphﬁned in lines 6 12. The GReQL-Query n I_mes. 15-16 cal
. . . culates the width of each rectangle depictingneity Type-
visualizerGXL2SV{J8] imports GXL graphs and kayout . . ; i
. . . nodewv depending on the number of incomming edges (
specificatiorreferring to the appropriate graph schema. Degree(v))
Using the layout facilities provided by the GraphViz g )

. . . . Analogously to the layout of the nodes, the layout of
library[3], GXL2SVGexports domain specific graph visu- . o . . . .
alizations as Scalable Vector Graphics (SVG)[10]. edges is specified. Fip] 1 uses thick dotted and thin solid

edges. The placement of the nodes follows a hierarchical
layout approach suitable for tree-like structut€s [9].
GXL2SVCoffers means to manipulate graph layout on
three levelsGlobal propertiesleal with the general layout
of all nodes and edges, independent of specific structures
or attribute valuesSchema-related propertiéscus on the
visualization on graph elements of certain node and edges
types specified in the schema. Finaligstance-related
propertiesdetermine the illustration of a specific nodes or
edges. The more specialized levels overwrites the property
values of the more general levels.
Three general graph layout approaches — hierarchi-
Figure 1: An example graph cal, force-directed, and radiall[2] — are supported by

Fig.[d shows the layout specification for the rectangu-
r nodes. This specification only holds fantityType-

8: RelationshipType' V17: RelationshipType
name : hasAsOrigin name : hasAsTarget
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1 <GSIFunctionAppI_ication . Interface for Interface for

2 function="VertexLayoutProperties"> layout algorithms visualizers

3  <Parameter> . /

4 <Typeld>EntityType< /Typeld></Parameter>

5 <Result<Set LayoutSpec | | LayoutGraph | | Writer |

6 <Tuple> 4 4

7 <Name>VertexStyle<  /Name> | o Lavomtaraon | | —vawn |

8 <GreqIText>"rectangle’s  /GreqIText></Tuple> Layoucrap | et

9 <Tuple>

10 <Name>BackgroundColor< /Name>

11 <Greq|Text> gxI2svg library

12 TUP('default’,172)< /GreqlText></Tuple>

13 <Tuple> Figure 5: GXL2SVG library structure

14 <Name>Width< /Name>

15 <GreqIText>USING v: . . . .

16 inDegreef}(v) * 20 + 50<  /GreglText></Tuple> This resulted in the.mod.ular design shown in fi§. 5,
17 where the layout algorithm is only used to compute po-
18  </Seb</Result> sitions and sizes of nodes and the routing of edges. This
18 </GSIFunctionApplication> results in a specific layout graph which is then rendered by

Figure 3: Layout specification fantityType-nodes an output writer into the final destination format.

GXL2SVGso far. Additionally, the manipulation of prop- 4 Conclusion

erties like size, color, shape, line Sty|e, edge end SymGXLZSVGDfOVideS a declarative specification of graph
bols, node and edge labels, fonts, fontsizes etc., whictgyout. By referring to the graph schema, these layout
are not covered by the general layout algorithm itself, carspecifications provide domain specific rendering of graphs.
be defined inGXL2SVGlayout specifications. All layout GReQL queries are used to influence the graph layout by
properties have distinctive names and an appropriate valu@rbitrary graph properties.

The value is always computed by a GReQL query. Such The approach presented in this paper is based on stan-
queries can easily gather information which is spread oveflardized open formats like GXL and SVG. Unless its cur-

the complete graph. Thus, each layout porperty value cafent implementation only uses GraphViz layout services,
depend on arbitrary graph properties. the implementation can easily be extended and optimized

by other graph layout algorithms.
Footpath Further work will supply a predefined set of domain
specific layout specifications and offer an interactive user
hasAsTarget M interface to support the definition of layouts by extending
graph schemas.
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