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Abstract.  Scilab/Xcos is a graphical modeling and simu-
lation environment for hybrid dynamic systems. It pro-
vides a graphical editor which allows representing mod-
els with block diagrams. While each block represents a 
computational function, links specify the data and event 
flow. However, as the number of the blocks and the links 
increases, the Xcos schema can quickly become messy 
and difficult to read. In this paper, we present an ap-
proach for automatically updating the layout of an Xcos 
schema by manipulating the links and the split blocks, so 
that the diagrams can be kept well-presented and read-
able. In this approach, we update the link styles with an 
optimal route and then, rearrange the positions of 
blocks. The proposed approach is exemplified with sam-
ple Xcos models. In addition to providing the automatic 
layout capability to the Scilab/Xcos user, an application 
programming interface is also specified for the Scil-
ab/Xcos developer who want to further enhance the 
provided feature set. 

Introduction

Figure 1: A Sample Xcos Model. 

Optimal Link Style (OLS)

Split Block Automatic 
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1 Related Work 

1.1 Graph Theory 

1.2 Layouting in MATLAB/Simulink 

1.3 Layouting in Scilab/Xcos 

2 Technical Solution 

2.1 Overview on Scilab/Xcos 

Figure 2: Basic Structure of Xcos Diagram. 
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Figure 3: Structure of Xcos Java program. 

2.2 JGraphX 

Application Programming 
Interface

3 Optimal Link Style 

3.1 The Functional Flow 
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Class  Description 

StyleOptimalAction Action events 

XcosRoute Compute route 

XcosRouteUtils Common utilities 

Table 1: Classes Created. 

3.2 The Methods 

Get the position of a cell 

mxPoint getCenterPoint(mxICell cell,  
XcosDiagram graph) 

• SplitBlock

•

(graph.getView().getState(cell)) 

•

Check if a point is in a line segment 

boolean pointInLineSegment(double x1, double 
y1, double x2, double y2, double x3, double 
y3) 

Figure 4: Point in Line Segment. 

Check superimposition 

boolean linesCoincide(double x1, double y1, 
double x2, double y2, double x3, double y3, 
double x4, double y4) 

•

•

•
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Check obstacles 

boolean checkObstacle(double x1, double y1, 
double x2, double y2, Object[] allCells) 

•
−
−

•
−

Get orientation of ports 

Orientation getPortRelativeOrientation 
(BasicPort port, XcosDiagram graph) Orienta-
tion getNewOrien-tation(mxICell cell, double 
cx, double cy, mxICell oth-erCell, double 
ox, double oy, XcosDiagram graph) 

•

•

Figure 5: Orientation in Zones. 

Get a point away from port 

mxPoint getPointAwayPort(mxICell port, dou-
ble portX, double portY, Orientation orien, 
Object[] allCells, XcosDiagram graph) 

Figure 6: Get a New Point away from Port. 

Choose an optimal line 

double choosePoint(List<Double> list, double 
p1, double p2) 

Figure 7: Choose an Optimal Line I. 

Figure 8: Choose an Optimal Line II. 
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3.3 Implementation in detail 

(boolean isStrict-

lyAligned(double, double, double, double))

Figure 9: Single Turning I. 

Figure 10: Single Turning II. 

Figure 11: Simple Routes. 

3.4 A sample application 

Figure 12: The Diagram in Original Version. 

Figure 13: The Diagram after Using OLS. 
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4 Split Block Auto Position 
Split Block Auto Position

4.1 The Functional Flow 

Class  Description 

AutoPositionSplitBlockAction Action events 

BlockAutoPositonUtils Calculate position 

Table 2: Classes Created. 

4.2 The methods 
Split 

Block Auto Position

Get the root split block 

SplitBlock getRootSplitBlock(SplitBlock 
splitblock) 

Adjust routes 

void adjustRoutes(List<List<mxPoint» 
listRoutes, Object[] allObstacles, 
List<mxICell> listPorts) 

Figure 14: Adjusting Routes. 

Get the last conjunct point 

mxPoint getSplitPoint(List<List<mxPoint» 
listRoutes) 

Update orientation of port 

void updatePortOrientation(SplitBlock split, 
List<List<mxPoint» listRoutes, XcosDiagram 
graph, BasicPort input) 
Orientation getInputOrienttion(List<List 
<mxPoint» list, mxPoint startPoint, mxPoint 
splitPoint) Orientation getPortOrienta-
tion(List<mxPoint> list, mxPoint splitPoint) 
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Figure 15: Get and Update Orientation. 

4.3 Implementation in detail 

−

−

−

−

−

−

−

−

−

4.4 A Sample Application 

5 Conclusion and Future Work 
Optimal Link Style Split Block 

Auto Position
Optimal Link Style

Split Block Auto Position
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