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Abstract. ArcGIS and AutoCAD Map 3D are both geographic infation system (GIS) software.
Both are used worldwide in many countries and cangsa The dataflow design in visual editors is
suitable for daily work. Visual languages are valeafor wide user community. Dataflow design
automatizes typical GIS tasks and makes the presassversal. It is possible to construct simple or
complex workflows with a visual editor in both seftre. The concept of visual programming is
highly acceptable for GIS users because they thpdtially and graphically. The article presented
practical example for automatic finding of suitabtea for construction of new hotel. Two data flow
diagrams for the same task demonstrate the difesehetween graphical notations in ArcGIS and
AutoCAD Map.

I ntroduction

Graphical data flow diagrams are used for the esgio@ of the data flow processing in geographic
information systems (GIS). Data flow diagrams bgltmthe sort of visual programming languages.
The dataflow diagrams in GIS are primarily focusethis article. The first is ArcGIS software from
Esri Company. It offers a possibility to design tteps of data processing in the graphic editor
ModelBuilder. This editor is an embedded base carapbof ArcGIS for Desktop. The philosophy is
an easy way to draw data flow diagram. ModelBuildefongs to the family knows as visual
programming languages or a diagrammatic programmirdataflow programming. Many students
and experienced users of ArcGIS can assemble hatadiagram in ModelBuilder for repetitive
processing [1].

The second experience is AutoCAD Map 3D by Autodesknpany in the field of visual
programming for GIS. This software also offers atbedded component named Workflow Designer.
Both visual components are given lessons at legrointhe study program “Geoinformatics” at
Palacky University. Finally, the visual programmiisgused for realization of practical projects in
diploma theses and research projects.

Both graphical components, ModelBuilder and Wonkflbesigner, are based on ideas of visual
programming. The core programming paradigm isdhasual program is a directed graph where the
data flowing between operations. Basic graphic simare boxes and arrows. Data flow is designed
graphically based on connecting boxes and arrowsge8 represent spatial functions and arrows
indicate the orientation of data flow. All grapHielements can be manipulated by users in an
interactive way. New elements are simply draggetidiopped from basic container. The beginning
of using of both components is quick for users.

Comparison example

Next part of article present example of the sanatiglpanalysis and its realisation as data flowtcha
in two previously presented components for vismajpamming. The aim is to find a suitable area for
building a new hotel. The first condition is thhetdistance from main roads must be smaller than
2 500 metres. The second condition is that thetiagifotels of the same owner must be far away
than 2 500 metres.
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The example operates with two input feature clagsdsting hotels and Roads). Buffer zones are
created for both feature classes. Overlay operati@mase of both buffers finished task. Final
compound polygon can be displayed as a result alysis (Fig. 1). These partial steps (buffer of
roads, buffer of hotels and overlay - erase) ateebeonsisting as data flow diagram then execute
them manually by separate function. The advantagéso repetitive using of the diagram for another
data for the same task — finding suitable areaéov hotels.

Next two figures show two data flow chart. Fig.Hbws data flow chart in ModelBuilder. Two
horizontal lines for processing two input featulasses can be seen. Final yellow Erase box connects
two lines and produces one green output featurer.ldyig. 3 shows data flow chart in Dataflow
Designer. Data flow consists from nine boxes. Hs¢ §rey box contents the picture that explains the

operation of Erase.
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Figure 1. Result map for finding a suitable area
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Figure 2. Model for finding suitable area for burlg a new hotel (ModelBuilder)

Main Differences
There is the first big difference between ModelBailand Workflow Designer. The green start sign

and the red end sign are in the Workflow Desigii@ese signs are missing in ModelBuilder. The
process starts on the left side from the top. fladially evidence from oriented arrows.

The next difference is in a predominant orientatidforkflow Designer allows only top-down
orientation. The ModelBuilder allows both orienteis: top-down and left-right orientation. Left —
right orientations are preferred. User sketch camtawn quickly with skewed arrows in different
angles without aligning graphical elements. Autamatrange of graphic element is set by clicking
on Auto Layout button. By this automatic align, thmain orientation is remake to the left- right
orientation.

From the point of graphical elements, the Model@eilin ArcGIS uses the different shapes and
colors and different color for graphical elemetdlbw rectangles for functions, blue/green ovals f
data). Detailed descriptions of notation are in324]. The Workflow Designer uses only rectangles.
Rectangles express the input, output data andifumict one rectangle. All information are listed in



rectangle graphical element by text and sometingalustrative graphics. The elements of graphic
notations differ evidently for that two GIS softwear
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Figure 3. Workflow for finding suitable area forilaing a new hotel (Workflow Designer)

Principles of Physics of Notation

The principles of Physics of Notation” by Daniel Moody can be applied for evaluation tbé
graphical notation for visual languages [5]. Moaglyggested nine principles: Semiotic Clarity,
Perceptual Discriminability, Visual ExpressiveneéSemantic Transparency, Dual Coding, Graphic
Economy, Cognitive Integration, Complexity Managetrend Cognitive Fit.

Evaluation of notation for ModelBuilder accordirmgthe Moody's “Physics of Notation principles
is presented in the article by Dobesova [6]. Semi©larity is the base principle. The ModelBuilder
is better from the point oBemiotic Clarity. The rectangle symbol in the Workflow Designer is
overloaded. Only one symbol — rectangles used farergsonstructs (semantics). The same shape -
rectangle is used for function Add Feature Layeeate Buffer, Perform Overlay etc (Fig. 3).

Next principle isPerceptual Discriminability. The discriminability of graphical elements isteet
in ModelBuilder than in Workflow Designer. Graphieéements differ in shapes and colors (yellow,
green, blue). The small icon in left upper cornelph for the discriminability in ModelBuilder

(Fig. 4).
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Figure 4. Example of graphical element in WorkflD&signer

The next Moody's principle is the principle@fial Coding. This principle recommends using text to
complement graphics. The comparison of ModelBuilded Workflow Designer results better
evaluation for Workflow Designer from that pointh& description of performed function is in several
text rows (Fig. 4). The first is bold text with thame of the operation. Next lines of text cont&am
name of data, parameters and its values (Dista2®B@0), type of operation. In same cases, the
rectangle contains the small graphic at the bottwah explains the type of operation (e.g. Erase in
Fig.4). All these inner information can be consatklas dual coding. The information is listed
automatically by graphic editor. The dual codingtbyt in ModelBuilder is weaker. The text is
changeable by the user. User manually added infommabout the distance as the label of yellow
tools Buffer Road (Distance 2500). The dual textation in ModelBuilder must be created manually
and depend on skills of users and his knowledgeihgwove graphical notation by dual coding.

Conclusions

The ArcGIS ModelBuilder is free in graphical designd more powerful in functionality. The
graphical notation partially follows some principlef “Physics of Notation”, especially Semiotic
Clarity. The AutoCAD Map Workflow Designer remarkgplfulfills the principle of Dual Coding.
This text dual coding prevents errors in diagrant lluman perception.
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