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Introduction (1)
p extending the approach of semantic classes [MC, 2002]

p semantic classes are an abstraction of a spreadsheet 
p based on the similarity of formulas
à logical equivalence classes [CHM, 2002]

à content of cells and spatial situations are taken into account and
à it is checked, whether the semantic content is of repetitive nature

p user-parametrization is necessary 
n whether semantically related cells are spread out

p column-wise,
p row-wise or
p block-wise

n cut-off parameter
n equivalence classes
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Introduction (2)
p parametrization can be a hurdle as

n deep knowledge about the approach is necessary
n it might not be suitable for the untrained user

n the orientation can be indicated only for the whole 
spreadsheet

n semantically related blocks having different size will not 
be identified in their full extent

à using layout information for identifying 
semantically related cells
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Main Idea
3 kinds of layout information

n labels
n formatting of the content of cells
n lines and frames

à labels have the highest impact

Core:
1. cells containing numbers or formulas are 

assigned to labels 
à layout areas

2. the cells of the layout areas are checked for 
semantic classes
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5 Kinds of Labels
1. running numbers
2. labels interpreted as 

ordinal numbers
3. counters
4. labels with complete 

identity
5. labels with partial identity
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2 Kinds of Assignment
1. geometrical assignment
2. semantical assignment

of a cell to a label, if:
n the label is above or on the left side of the cell,
n there is no other label between the cell and the label and
n the cell itself is not a label.
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2 Kinds of Assignment
1. geometrical assignment

2. semantical assignment
of a cell to a label, if:

n the label and the content of the cell are having the same 
formatting information,

n there is no other cell between the cell and the label 
containing another kind of formatting information and

n the cell must be geometrically assignable to the label.
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4 Heuristics
1. Assignment based on Running Numbers and 

Counters
2. Assignment based on Complete and Partial Identity
3. Assignment based on Semantics
4. Spatial Assignment

Main steps 
n Identify labels,
n geometrically assign cells to the identified labels and 

n group them into equivalence classes.
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Heuristic 1
Assignment based on running numbers and
counters
p identification of 

n running numbers
n labels interpretable as ordinal numbers
n counters

p geometrical assignment of cells
à layout areas

p subsequently
n grouping into semantic classes

n heuristic 2 is applied
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Example – Heuristic 1
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Example – Heuristic 1
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Heuristic 2
Assignment based on complete and partial
identity
p identification of 

n labels with complete identity
n labels with partial identity

p geometrical assignment of cells
à layout areas

p subsequently
n grouping into semantic classes
n heuristic 3 is applied
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Example – Heuristic 2
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Example – Heuristic 2
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Heuristic 3
Assignment based on semantics
p for each label, not yet grouped to layout areas

n identify semantically assignable cells and
n geometrically assign them
à layout areas

p subsequently
n grouping into logical areas [ACM,2000]

n heuristic 4 is applied
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Example – Heuristic 3
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Heuristic 4
Spatial Assignment
p identify cells, which are not yet assigned and
p geometrically assign them

à layout areas

p no further grouping is done as 
à no statement on semantical relatedness is 

provided
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Example – Heuristic 4
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Summary
p The user is relieved to be highly experienced in 

a specific visualization technique as

1. explicit parametrization is avoided

2. implicit identification of the orientation of blocks of 
cells is possible

3. the orientation is identified for each block individually

4. semantically related blocks of cells with different sizes 
can be identified
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?Questions?


