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Spreadsheets contain many errors

Image taken from http://www.computerrepairmaintenance.com/secrets-to-fixing-computer-problems/
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Model-based approach promises good results
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ClassSheets to the rescue!






Why Embedding?

* Gencel generates Excel spreadsheets
» Similar approach as compilers

|t makes it impossible to have synchronized
evolution of both the model and the data

* \We do not follow this compiler approach

* |Instead, we use the embedding so we can
reuse the Excel functionalities

 The management becomes easier: both the
model and the data in the same environment



Evolution

Visual DSL for ClassSheets

SS with controlled edition
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Vertically Expandable Tables

[ A~ | B | C |
1 |Pilots

Name Flight hours |D Name Fliaht hours

John
,.*.mf'ef 330 3 [id&="" name=""flight_hours=0

Anne 433
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Relationship Tables

Flights PlanesKey

plane_key=Planes.n-number
PilotsKey Depart Destination Date Hours ... Total Pilot Hours
pilot_key=Pilots.IDdepart="" destination="" date=d hours=0 ... total=SUM(hours)

total=SUM(hours)...total=SUM(PlanesKey.total)

. ! =~ [ s [ c¢ [ o | € | ¢ | 6 [ o0& | v |y 0k ]

Flights PlanesKey PlanesKey

N2342 N341

Pilt::tsl‘kis.-yr Depart Destination Date Hours Depart Destination Date Hours otal Pilot Hours

OPO NAT 12/12/2010 — 14:00 07:00LIS AMS 16/12/2010 — 10:00 02:45 ... 09:45
5 OPO NAT 01/01/2011 - 16:00 07:00 07:00
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Co-Evolution Rules

« Combinator rules: after, before, at

« Semantic rules: insert a column, make it
expandable

* Layout rules: change orientation (transpose)
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Add/Remove Column Rule

Forward transformation

Sheet 0 New Sheet 1

Backward transformation
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From the model we can generate a template

Sheet Sheet 0

OOBasic sends sheet OOBasic sends sheet
1 (data) to HaExcel 0 (model) to the
the back-end HaExcel back-end
Lozl Haskell CS
spreadsheet data tvoe
representation M
Application of

evolution rule chosen
by the end user

Forward and / New Haskell

backward CS data
transformations type

Application of the
forward/backward
tansformation

New Haskell
spreadsheet
representation

Sheet 1

lights _ Planes



Conclusions

 \We have shown how to embed a visual DSL
into a traditional spreadsheet system

 This allows user to create models and
Instances In the same environment

* We used a formal framework to design and
Implement evolution steps

 The model and its instances are always
synchronized
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Future Work (in Progress)

 Extend the ClassSheet model with restrictions
- mark=0:[0..20]
- studentiD=(a|pg|id)\d+
- status={WORKER-STUDENT, REGULAR}

* Allow users to change data and infer the “best”
evolved ClassSheet model
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