
S-101PT12-06.12 

Paper for Consideration by S-101PT 

Attribute formats and constraints in S-101 
 

Submitted by: France, Teledyne 
Executive Summary: Attribute formats and constraints in S-101 documentation could be improved. 
Related Documents: S-100 5.2.0, S-101 2.0.0: FC and DCEG. 
Related Projects: S-101. 

Introduction / Background 

1. Attribute formats and constraints are described in S-101 are not always consistent with S-100. 

2. The format and resolution of some attributes of type “Real” as shown in the S-101 DCEG 1.2.0 may allow 
the encoder think that there are some restrictions on the allowable values that make it impossible to encode 
some real-world situations. 

3. This paper reviews the current guidance in S-100 Ed. 5.2.0 and S-101 Ed. 1.2.0 and suggests some 
improvements. 

Analysis/Discussion 

4. Attribute types and formats in S-100 and S-101. 

 S-100, 10a-5.1.4 lists 13 attribute Types and provide details on their formats. Thus, the format of an 
attribute is a direct consequence of the Attribute Type. Ex.: 

 

 S-101 PS 4.6.3 (Simple attributes) states: 

 

 The table below compares Attribute Types in S-100 and S-101 DCEG: 



 

Note: in Edition 1.2.0 of the DCEG, Simple attribute types “Free Text” (TE) has been amended to “Text” 
in 2.4.2. This is to be aligned with in section 27 to 30. 

 S-101 DCEG, sections 27 to 30 provide the following details on the attributes, among which 
“Attribute Type” and “Format”. Example: 

 

“Format” as listed in the DCEG does not conform to any formal description. The information supplied by 
the attribute type and the Precision are self-sufficient. 

One issue with indicating the format here is that it may not be suitable for all cases. In the situation 
above, the waterway maybe defined in nautical miles, in which case a resolution of 0.1 is not sufficient. 

To prevent such issues, it is suggested to remove references to “Format” in sections 27 to 30 of 
the DCEG, as this is covered by Attribute Type. 

Note: This would confirm the statement in DCEG 1.3.1: “NOTE A feature attribute type has a name, 
a data type and a domain associated to it.”.  

5. Attribute constraints in S-100 and S-101. 

 S-100 2a-4.2.10 define the following attribute constraints: 

 

 The constraints are the detailled in S-100, 13-8.1.1.1: 



 

 Attribute constraints in the S-101 FC: although S-100, 2a-3.5 states that attribute constraints can be 
specified in the FC, very few instances are present in the 1.2.0 S-101 FC. Ex: 

 

For practical reasons, the S-101 FC is currently built from DCEG sections 27 to 30. Ideally, it should be 
the contrary and the FC should be the base reference as it facilitates machine processable checking. 

It is proposed to systematically populate attribute constraints, including regex for Text attribute 
in the S-101 FC (refer to annex A of the paper). 



 Attribute constraints in the S-101 DCEG: the constraints are mentioned in sections 27 to 30. Ex.: 

 

Constraints indicated in the DCEG should reflect the FC.  

textPattern constraint will be implemented in the FC with the use of Regular Expressions (regex). An 
example could be “/(\((.|\+){0,3}\)){1,2}/gm” for attribute signal sequence (reference:  
https://regex101.com/r/7EYzFw/1). As these expressions are not easily understandable for human being, it 
is proposed to use “Indication” to provide equivalent guidance in the DCEG for the end user. 

To align the DCEG with the FC, it is also proposed to replace “Resolution” by “Precision” and add guidance 
in 2.4.2 explaining that “Precision” indicates the number of decimal digits. 

The table below summarize the proposed changes (in red) for attribute constraints in S-101 2.0.0: 

S-100 - 2a-4.2.10 S-100 - 13-8.1.1.1 FC DCEG FC DCEG

stringLength stringLength stringLength stringLength Remark

textPattern textPattern textPattern textPattern Remark

range rangeLower lowerBound Minimum value lowerBound Minimum value

rangeUpper upperBound Maximum value upperBound Maximum value

rangeClosure closure closure

precision precision precision Resolution precision Precision

 / Format  /  /

S-100 - 5.1.0 S-101 - 2.0.0S-101 - 1.2.0

 

A few inconsistencies have been identified between the S-101 FC and DCEG (non-exhaustive list): 

- For attribute source, stringLength constraint is “150” in the FC, whereas there is no 
guidance in the DCEG; textPattern constraint is “c…” where there should be no constraint; 

- For attribute sector bearing, textPattern constraint is “xxx.xx” in the FC. This should be 
replaced by precision = 2; 

- For attribute depth range minimum value, textPattern constraint is “sxxxxx.xx; s = sign, 
negative values only” in the FC. This is useless as already specified by the attribute type 
(Real). 

- For attribute communication channel, indication “Each Channel should be indicated in 
square brackets by 4 digits and up to 4 characters (A-Z).” should be changed to “Each 
Channel should be indicated by up to 4 characters (A-Z) followed by 4 digits.” (There 
seems to be no reason for having the text between brackets). 

Other inconsistencies have been identified between the S-101 FC and the IHO Registry: 

- Attribute "orientation value" has a range closure: "0.00 = 360.00" which does not conform 
with S-100 closure constraint (should be “geLtInterval” or “[0,360)”); 

https://regex101.com/r/7EYzFw/1


- Attribute precision is listed as (for example) “0.01” where it would be “2” (number of 
decimal digits) in the FC. Note: S-100, defines Precision as a non-negative Integer; 

- GI Registry provide indication for "Format" (which seems useless), but no "Unit" (which is 
essential) for simple attributes; 

Conclusions 
It is recommended to review the way attribute formats and constraints are documented in S-101. 

Recommendations 
It is recommended to: 

A. Systematically encode the attribute constraints (including regex) in the S-101 Feature 
Catalogue; 

B. Review attribute guidance in the DCEG, (sections 27 to 30): 
B1: remove guidance on “Format”; 
B2: replace “Resolution” by “Precision” and add guidance in 2.4.2; 
B3: amend “Free Text” to “Text” in sections 27 to 30; 
B4: ensure the guidance on the constraints will be consistent with those in the FC. 

C. Review (out of scope of the S-101PT) the presentation of IHO GI Registry to have it 
consistent with how attributes and constraints are defined in S-100. 

 

Action Required of S-101PT 
The S-101PT is invited to: 

a) Discuss this paper; 
b) Agree with the recommendations. 


