
Open Domains and 
Collaborative Modeling

Albert Haag – Product Management Haag GmbH (PMH), Bad Dürkheim

Short paper at 23rd Intl. Workshop on Configuration 

Vienna, September 16-17th, 2021



Preamble
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Focus on practices in practice 

Short paper because 

•Treatment not exhaustive 

•Literature review incomplete 

In accordance with workshop tradition



Some Basic Observations
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Modeling can be major investment 

Modeling is often modular and collaborative 

• Domains only partially known when working on a 

model fragment (“don’t know or don't care”)  

Domains at “run-time” may differ from 
domains at “modeling-time” 

• Additional (undefined) values may be allowed at 

run-time 



Look at Three Modeling Practices 
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Formulate exclusions (“negative tables”) 

Allow additional, non-modeled values 

Using “wildcards” (“anything goes”)



Use PMH-T-Shirt as Backdrop
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T-Shirt 

Imprint size 

Imprint colors 

Color 

Neck style 

Size 

Style (4) 
Fabric (3) 
Imprint (3) 
Dye (9) 
CO2-Offset (3)



Legal Licensing Issues
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 Model fragment / model element

Imprint “Men in Black” only in ‘Black’ 

Everything else: don’t care

Imprint Color Imprint
Color

MIB Black White

Other imprints * *



Product Management Decision
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 Model fragment / model element

Exclusion: Imprint “Save the Whales” 

not in small size ’S' 

Everything else: don’t care

Imprint Size

STW S



Company-Wide Domains
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 Assume overall, company-wide domains for 
Imprint (R1), Size (R2), Color (R3) as follows:



Personalize: Allow Additional Values
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Some T-Shirt colors pre-defined, 

allow additional custom colors

Some imprints pre-defined for T-

Shirt, allow additional ones



Solution space 𝕽 is the Cartesian product of k 
product property domains Rj at run-time 

  

A configuration 𝔯 is a point in the solution space 

Extensional View of Solution Space
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•

  is given at run-time



Allowed/Excluded Configurations
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Any set of configurations 𝔖 (whether allowable 
or excluded) is a subset of ℜ



Cartesian subsets of   
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Cartesian subsets of ℜ play a special role 

Cartesian subset



R-Tuples and C-Tuples 
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A configuration  is a point in  and can be 
represented as an r-tuple (relational tuple) 

  

 Treat a Cartesian set as a generalized point 
𝔠 in ℜ, call it a c-tuple, and denote it by 

 

A c-tuple can also be maintained in one row 
in a spreadsheet



Encompassing C-Tuple of   
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Any subset of  has a smallest 
“encompassing” c-tuple 𝔇(𝔖) 



Qj: Options not Referenced in Model 
Fragment  
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Let Dj be the set of options that are 
referenced for the j-th property in a model 
fragment 

 is set of non-referenced 

options for the j-th property

Define:  

   c-tuple of all the Dj; 

          c-tuple of all the Qj;



Exclusions/Negative Tables
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Imprint Size

STW S

 In this example: 

R1: All imprints
R2: All sizes
Q1: Imprints other than ‘STW’
Q2: Sizes other than ’S'

(STW, S)

C-tuple-1: 𝕮1
<other imprints>, <all sizes> C

-tu
pl

e-
2:

 𝕮
2

<S
TW

, <
ot

he
r s

iz
es

>

(STW, S)

C-tuple-1:
𝕮1 = (Q1, R2) C

-tu
pl

e-
2:

𝕮
2 

= 
({
ST
W
}, 
Q

2)



Central Decomposition of    
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All configurations outside of 𝔇 are considered valid

No filtering via arc-consistency possible if more than one Qj non-empty  
See 2015 paper on Negative Variant Tables

ℜ can be decomposed into k+1 disjoint c-tuples: 



Additional Values Allowed
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Allow custom 
colors and imprints

Propose to add symbols 

‘&other‘ to represent sets of 

additional values at run-time 

• &other1 (Imprint) 

• &other3 (Color) 

&other is a quasi-finite symbol: see 2019 workshop paper



Example: T-Shirt Model Fragment for 
Exclusions
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Model fragment does not reference options: 
• Size ‘XL’ 

• Imprint ‘EnvHero’

Imprint Size Color

MIB S;M;L Blue;Red;White

STW S Black;Blue;Red; 
White



Example: ℜ, 𝔇 and 𝔔 for T-Shirt
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Previous arc-consistency filtering results apply 
No filtering via arc-consistency possible if more than one Qj non-empty 

Arc-Consistency will never remove a value in any Qj



Wildcards as “Syntactic Sugar”
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Wildcard shorthand for listing entire domain  

Wildcard symbol in practice varies 

• Empty cell (null), ‘ ’, &any, … 

Wildcards have been in informal use for 
decades; but not formally supported 
everywhere



PositiveT-Shirt Table Definition Without 
Wildcards
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Imprint Size Color

MIB S;M;L;XL Black

STW M;L;XL Black;Blue;Red;
White

EnvHero S;M;L;XL Black;Blue;Red;
White

Positive table acts like a constraint 
Has to include all known options



Treat Wildcard as Run-Time Reference
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Positive T-shirt table with wildcards 

Here, Ωj denotes the wild-card symbol and 
references run-time domain Rj

Imprint Size Color Fabric

MIB Ω2 Black Ω4

STW M;L;XL Ω3 Ω4

EnvHero Ω2 Ω3 Ω4

Arbitrarily extend table with columns solely composed of wildcards



Arc-Consistency with Wildcards
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Treat symbols Ωj just like any other value symbol:  

•Ωj can only be removed as a whole 

• (But Rj can be restricted by other means) 

Example: selecting imprint ‘MIB’ causes ‘&other1’ and Ω3 

to be eliminated (including entailed ‘&other3’)

Imprint Size Color Fabric

MIB Ω2 Black Ω4

STW M;L;XL Ω3 Ω4

EnvHero Ω2 Ω3 Ω4



Summary

25

Current practice 

Negative tables a “hot topic” 

“Additional values” already supported to 
some extent 

Tables with wildcards in use for decades 



Conclusion
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Proposals for more stringent handling 

Support for &other  

• In dialogs with a user 

• Implicit with wildcards 

Wildcards taken to refer to run-time domains 

Arc-consistency based on separation of Dj 
and Qj

Proposals in development for evaluation at PMH
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Thank You for Your 
Attention!

Prime authority on variant tables 
Contact: info@product-management-haag.de 
Web: www.product-management-haag.de

Blazingly fast execution of table queries/filtering

mailto:albert@product-management-haag.de
http://product-management-haag.de
mailto:albert@product-management-haag.de
http://product-management-haag.de

