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• Checks verify integrity, consistency, and compliance to the 
product specification

• Checks for individual datasets (HDF5 files)
• Verify the content (data objects)
• Verify the structure of the HDF5 file
• Verify embedded metadata
• Verify mutual consistency of structure, content, and embedded 

metadata

• Checks for exchange sets
• Exchange set format, structure, and integrity
• Completeness – whether all components are included
• Exchange set catalogue validation – check discovery metadata and 

catalogue content

VALIDATION CHECKS
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• S-100 Readiness Level (S-97 1.1.0)

• Communicates the completeness of the 
specification and its readiness for operational 
use.

• Validation checks are a requirement for Level 
2 (“the product specification can be 
demonstrated in prototype environments”).

• S-97 Part C – Data Quality

• “...intended to ensure that data quality aspects 
are addressed in an appropriate and 
harmonized way for all S-100 based Product 
Specifications.”

• Makes 10 recommendations for data quality 
measures in S-100-based products in general 
- product specifications can customize them.

• The validation checks produce quality results 
for certain quality measures, depending on the 
test.

REQUIREMENT FOR CHECKS
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• Critical Error
• An error which would make a dataset unusable in ECDIS through not 

loading or causing an ECDIS to crash or presenting data which is 
unsafe for navigation.

• Error
• An error which may degrade the quality of the dataset through 

appearance or usability but which will not pose a significant danger 
when used to support navigation.

• Warning
• An error which may be duplication or an inconsistency which will not 

noticeably degrade the usability of a dataset in ECDIS.

CLASSIFICATION OF CHECKS
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• Checks for S-111 datasets.
• A generic check specification format is being developed at the “S-100 

level”. This effort is currently focused on checks for vector formats, e.g., 
S-101.

• A full set of dataset validation checks for S-111 datasets has 
been prepared as a NOAA-sponsored effort.

• Current version is for Edition 1.0.0, to be updated for Edition 1.1.X

• Exchange set validation checks also need to be prepared.

• The checks incorporate feedback from the NOAA S-111 team

OVERVIEW OF S-111 VALIDATION
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S-100 GENERIC VALIDATION CHECKS – UNDER 
DEVELOPMENT

Image courtesy Thomas Richardson (S-101 PT Chair/S-100 generic validation check team lead).

The generic S-100 validation checks definition effort is focused on S-101.
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S-111 DATASET (HDF5 FILE) CHECK FORMAT

Column Description

Quality Measure (S-97 Part C) Quality measure from S-97 Part C.

Check No. Identifying number for check

Prerequisite check(s) Checks which must be passed before this check can be executed.

Context test (IF ...) 
Initialization (SET ...)

Combination of test conditions and initialization statements.

• Check the existence of an HDF5 attribute or group

• Test the value of a metadata attribute.

• Initialization statements set the value of parameters used in the specific test in that row.

Check condition Specification of check condition, written in structured English.

Written so that if the condition evaluates to TRUE it indicates an error or issue in the dataset.

Check message Message to emit if check fails.

Check solution Solution to be applied to correct the failure.

Category/Severity Whether check failure is a critical, error, or warning issue.

Post-condition Action to be executed if the check fails. For example:

• Set a global flag to control check processing

• Set a variable used in later checks (e.g., context variable to store the value of dataCodingFormat).

S-100 Ed. 4.0.0 reference S-100 reference for check

S-111 Ed. 1.0.1 reference S-111 reference

Comments Explanatory remarks or additional notes.

Red text denotes check information specific to the HDF5 format.
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HDF5 DATASET CHECKS

Q
u

a
li

ty
 M

e
a

s
u

re
 (

s
e

e
 

S
-9

7
 P

a
rt

 C
)

C
h

e
c

k
 N

o
.

P
re

re
q

u
is

it
e

 c
h

e
c

k
(s

)

C
o

n
te

x
t 

te
s

t 
(I

F
 .

..
) 

o
r 

 

in
it

ia
li

z
a

ti
o

n
 (

S
E

T
 .

..
)

Check condition description Check message
Check 

solution

C
a
te

g
o

ry

Post-

condition

S
-1

0
0

 E
d

. 
4

.0
.0

 

re
fe

re
n

c
e

S
-1

1
1

 E
d

. 
1

.0
.1

 

re
fe

re
n

c
e

Comments

Phase 2: Validate Feature Container Groups

Initialization:

TERMINATE=FALSE

FTYPE=name of 

feature container group

The context for all checks in this phase is a feature container group named FTYPE. In S-111 

the value of FTYPE=SurfaceCurrent, the name of the S-111 grid feature

Logical 

Consistency / 

Format 

Consistency 

OR 

Conceptual 

Consistency

P2-

29

IF attribute dimension is not 

found or not of the correct 

datatype or does not have the 

value specified in the product 

specification

Missing or invalid 

feature container 

attribute dimension

Add or correct 

attribute 

dimension

C

IF 

CHECK_S

UCCESS 

SET

context.DIM

=dimension

Table 

10c-10

Table 

12.2

Not found: 

format 

consistency;

Wrong datatype 

or value: 

conceptual 

consistency

. 
. 
.

Logical 

Consistency / 

Format 

Consistency 

OR 

Conceptual 

Consistency

P2-

39

IF dataset axisNames is not 

found or does not have the 

correct rank and datatype, or has 

length ≠ DIM

Feature container 

group does not have 

the axisNames

dataset, or the 

axisNames dataset 

does not have the 

correct dimensions

Add or correct 

the axisNames 

dataset

C
Table 

10c-9

Clause 

10.2.8; 

Table 

10.2

Not found: 

format 

consistency;

Wrong value: 

conceptual 

consistency
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EXCHANGE SET CHECKS (GENERIC)
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DQ Theme Rationale/Requirement

4
S100_4a

_001
4a InvalidAgencyCode

If the producer agency code is 

not a value present in the IHO 

Data Producer register. 

... C
Domain 

Consistency

4
S100_4a

_002
4a CatalogStructure

If the structure and content of the 

CATALOG.XML file is invalid. 
... C

Metadata 

Consistency

4
S100_4a

_004
4a DigitalSignatures

If the digital signature values are 

not present and valid  in the 

DatasetDiscoveryMetadata.
... C

Format 

Consistency

4 S100_4a

_005 4a InvalidDatasetName

If the filename of the dataset 

does not conform to the Product 

Specification.

... C Format 

Consistency

The specific exchange set checks for S-111 are still to be prepared.
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GENERAL OVERVIEW OF S-100 HDF5 EXCHANGE 
SET VALIDATION



DATASET VALIDATION PROCESSING FLOW

Phase Name Description 

1 Validate Dataset 
Root and Feature 
Information 

Validation of root group of HDF5 file and feature type information. 

2 Validate Feature 
Container Groups 

Validation of metadata and structure for each feature type (“Feature 
Container”). In S-111 1.0.X there is only one feature container, so this set of 
checks is executed only once. If future editions introduce multiple feature 
container HDF5 groups, this set must be executed for each feature 
container HDF5 group. 

3 Validate Feature 
Instance Groups 

Validation of feature instances. This set of checks, along with Phase 4 and 
5 checks, must be executed once for each feature instance group contained 
within a feature container. 

4 Validate Position 
Information 

Validation of positioning data. This set of checks is executed if and only if 
the data coding format requires the presence of explicit position arrays. 

5 Validate Values 
Datasets 

Validation of values data. This set of checks is executed for each values 
group in a feature instance group. 
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VALIDATION FLOW FOR FEATURE INFORMATION
GROUP
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VALIDATION FLOW FOR FEATURE INSTANCE 
GROUP



• Derived from S-58 (S-57 ENC validation checks), adapted for the 
HDF5 data format.

• Differences due to the fact that the HDF5 format is used for coverages rather 
than vector objects.

• Differences due to the inherent hierarchical structure of the HDF5 format.

• The applicability of certain checks depends on the success of other checks or 
on the values of metadata attributes.

• Some checks require initialization of context

• The main components of the S-111 Validation Checks component of 
the product specification are:

• A “core specification” for validation, describing:
• Check classification(s): e.g., critical/error/warning.

• Description of check syntax.

• Operators (comparison, logical, and spatial).

• Check processing flow (for HDF5 in particular, because the structure is more 
complex).

DOCUMENTATION OF VALIDATION CHECKS FOR 
THE PRODUCT SPECIFICATION
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