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Introduction

This sheet is a simple example of how to generate dot graphs from a spreadsheet
representation.

The spreadsheet was written in MS Excel 2000.

The purpose is to provide a basis for building new functionality on, but mainlly to
show that the diagramatic representation of a graph is a sideeffect, and that what
testers are really intersted in is the underlying reprsentation.

This sheet is an example of the representation discussed in the StarEast 2003 paper
“Practical Experiences of Graph Based Testing” (version 1.2) on page 17.

The underlying representation is what testers will parse to do such things as:
e Analyse path coverage
e Create adjacency matrices
e Generate test scripts from paths and node/link descriptions.

Before you use this sheet you will need to have installed Graphviz from
www.graphviz.org

You will then need to set up the cells in the macro worksheet to point to the paths that
you want to use.

Warranty: there is none, full source is provided. Use it as you see fit.
Feel free to amend and use this spreadsheet. If you do make changes then I’d be
interested to know what you have done with it. And if you have any comments on the

documentation here then feel free to comment.

You can always email me on alan@compendiumdev.co.uk
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The Sheet format

There are 4 worksheets:
o Iinks £ Jists all the link details
e .modss 4 which lists all the node details
o {paths} which lists all the path details
o '\Mﬂ which contains the macro gui

Feel free to add more sheets.

Or move them around if you want.

Dot Generation Spreadsheet

All the macros use the sheet names so don’t rename them, unless you want to edit the

code.
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A B | C | D | E |
1 |LinklD FromNodelD ToNodelD Name Description
2 1A B atob
3 2B ] btod
4 3 A C atoc
5 4 B C btoc
B 5 C 1] ctod
7 B A D atod

This sheet represents the links in the graph.

Feel free to add more columns if you want. At the moment the macros only use
columns A through D.

LinkID
Each link should be given a unique ID, which doesn’t have to be a number, but it
should be small enough that you don’t mind retyping it when you construct the paths.

FromNodelID
This is the unique id of a node from the nodes tab.

ToNodelD

This is the unique id of a node from the nodes tab. If you use the same id as the
FromNodelD then you will create a reflexive link (one that links the node to itself)
this is perfectly acceptable.

Name
This is a name for the link that would be displayed on the graph.

Description
This is description of the link. I would use this to describe what to do when I traverse
the link in a script.
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fnodes ;
A | B | C |
1 |NodelD Name Description
2 |A A,
3 B B
4 |C [
5 D 1]

This sheet represents the nodes in the graph.
This is much simpler as nodes are fairly atomic.

Feel free to extend this by adding more columns if you want. At the moment the
macros only use columns A and B.

NodelID
This is a unique ID for the node.

Name
The name of the node, will be displayed on the graph.

Description
A description of the node which would be used when generating scripts.
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A B [ C | D | E |
1 |pathlD Description LinkID LinkID LinkID
2 1 ABD 1 2
3 2ACD 3 5
4

This is not actually used by the macros at the moment but would form the basis for
any script generation or coverage metric analysis.

PathID
The unique id of the path.

Description
A description of the path.

LinkID
Every other column would be treated as a linkId to specify the path. By using the
linkIDs we can very easily work out what the path is. In the above example:

e LinkID 1is A->B

e LinkID 2 is B->D

e So this path represents A->B->D

We use links because they are unambiguous. If we used node pairs e.g. (A,B), (B,D)
then this would uniquely define the flow of the path provided we did not have
multiple links between nodes, which we may well want to do, and is a perfectly valid
thing to do.
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{ macros
A | E | ¢ [ b | E

| 1 |GraphName: graph Show Dot Format |
| 2 |RankDir: LR
| 3 |output dot file: D:\graph2. dat | Generate Dot File |
| 4 |viewer application CAProgram Filesinternet Explorerl EXPLORE.EXE —l
| 5 |dot location: CProgram FilesVATTWSraphvizbbintdat. exe |
| B | output file: D:vgraph?. gif _l
| 7 |output as: iif

g |

5 Go Dot

This is the main control mechanism in the spreadsheet.

The cells that control the generation of the graph visualisation are:

Show Dot Format

B1 is the name of the graph, used when generating the dot representation

B2 is the rankDir, see the dot documentation for alternatives

B3 is the full path of the file to output when pressing the [Generate Dot File]
button.

B4 is the application that is called to display the output graphic file (B6 is
passed to B4 as a parameter)

B5 is the full path of the dot executable file

B6 is the full path of the graphic file that will be output when pressing the [Go
Dot] button.

B7 is the type of file to output from dot. This is passed as to dot as the —T
option. Gif is just one of the many output formats supported by dot. Check the
dot documentation for more.

Pressing this button will display a pop up containing the code that will be generated
for the graph defined by the nodes and links sheet.

digraph araph24
rankdir = LR
A[label = "A"];
B[label = "B"];
C[label = "C";
D[label = "0");

& -= B[ label = "a to b"];
B -= D[ label = "b to d"];
8 -z [ label = "a ko "];
B -z [ label = "b ko c];
Z -= D[ label = "c ko d"];
& -= D[ label = "a to d"];
t
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Pressing the browse button above will allow you to choose a path for the cell that it is
adjacent to. (B3, B4, B5 or B6)

Generate Dot File |

Will output the generated dot code to the file specified in cell B3. If the file already
exists then it will be overwritten without warning or confirmation.

o Dntl

Will pass the file in B3 to the dot executable defined by BS5.
The command line sent is of the form:
Dot —Tgif dotfile.dot —o output.gif

Dot would be replaced by the contents of B5
. gif would be replaced by the contents of B7
3. dotfile.dot would be replaced by B3 (this must have already been generated by

previously pressing the Generate Dot File button.

4. output.gif would be replaced by the contents of B6

N —
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The code

The VBA code that powers this spreadsheet is very simple and can be viewed and
amended by either :
Tools Daka Window Help  Acrobat

4 speling... 7 B }:J.ﬁ.rial - 10 =

Share Workbook, ..

Protection b

b Cnline Collaboration  #

Customize, .. & Record Mew Macra, ..

Options. .. Securiby. ..

»

i visual Basic Editar Alt-+F11
Srogram FilesWATTyGrapt % Microsoft Scrige Editor &lE+3hift+FL 1

or showing the visual basic toolbar, Pressing the design button Jef

Yiew Insert Format Tools Data Window Help £ + VYisual Basic []

Emnrmal = fx 5l | g @ b @ SECURbY. | 2 b | 0

(L Page Break Preview

Toolbars v Standard . | and then double clicking on one of the
v Formatting buttons on the sheet

Chark

Clipboard
lot file: Divgraph Control Toolbo:

Drawing
application  CAProgr pypernal pata :

Zoorm, ..

£

tion: C\Progr  Forms p
Picture

ile: Dihgraph PivotTable
IS gif Revigwing

-

Yordark
| v PDFMaker 5.0

Cuskomize, ..

In either case the Visual Basic code will be displayed:
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21 File Edit Wiew Insert Formab Debug Run Tools Add-Ins ‘window Help

J
HE- e oy ) e 8EeY 2 D

! g Microsoft Yisual Basic - dotSheet_02.xls [design] - [Sheet4 {Code}]
I

- Idul]ut
- e
#-83 AcrobatPDFMaker {(PDFMaker.xla) Private Sub binGenerateDot_Clickr)
-%# ¥BAProject {(dotSheet_02.xls)
=3 Microsoft Excel Objects ©n Error Resume Mexdt
- HH) shest1 (links)

Sheet? (nodes)

‘should really check for file existi
Sheetd (paths)

o Sheet4 (macros) Cpen Worksheets("macroz"1 Rar
@ Thisworkbook Print #1, makeDotFarmat()
=5 Maodules Closs #1
Module1
“@ End Sub

There is one module (modulel) which has a single function defined in it:
MakeDotFormat
This takes the information in the spreadsheets and constructs a string which is the dot

representation of the graph. This is shown when you click the Slhowy Lt Forme
button.

All the other functions are stored under the buttons etc. All the code is commented
and very simple.
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