
  

Data Granularity in the Storage and Reporting of Soil Exploration 
Information 

"Granularity" is a term used extensively in the software programming arena. It also has applicability to 
the storage of data.  Coarse-grained data structures generally store results exactly how the designer 
wants to report the information on a particular report or reports.  This can combine a number of pieces 
of information into one piece of data. 

Data that has "coarse" granularity gives less information than a fine "grained" data. Coarse data hides 
its origins. Coarse-grained database designs are more difficult to check. They also lose information that 
may be useful in some context in the future or to some other party. 

Fine-grained data structures are generally easier to input, afford better error checking, and expand 
the possibilities for reporting and querying. The degree of fineness implemented depends on the needs 
of each organization. 

Samples of Coarse and Fine-Grained Data Structures 

Following is a simple a log report: 

 

Figure 1. Simple Log. 

You cannot tell by the output whether the data are coarse or fine-grained. With either method, the 
results would look the same. The following sections describe both formats. 
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Coarse-Grained Data Design Samples 

What is typically done in designing a database is to use the desired output (the log report in Figure 1 in 
this case) as the design specification and to set up the database to match. Figures 2 and 3 show the 
designs that can result for the sample and stratigraphy data: 

 

Figure 2. Coarse Sample Data. 

 

Figure 3. Coarse Stratigraphy Data. 

These designs are easy to set up and reflect the exact requirements of the desired report. 
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Fine-Grained Data Design Samples 

Following are the fine-grained equivalents of the tables in Figures 2 and 3: 

 

Figure 4. Fine Sample Data. 

 

Figure 5. Fine Stratigraphy Data (adapted from ASTM D-2488). 

Why Fine-Grained Design? 

Fine-grained databases store the collected data, not necessarily a particular presentation of the data.  
It requires more set-up time but pays large dividends in terms of time saving, data quality and 
consistency, reporting, and querying.  A close look at the three log report columns shown in Figure 1 
illustrate some of the advantages. 

N Values 

A database can be designed with a field just for N Value or separate fields for each individual 6-inch 
segment. The former has the advantage of easier input and requires no manipulation for output. The 
latter reflects the actual collected data and avoids a person performing the N Value calculation. 
Although the calculation is simple, this is one more opportunity to generate an error. Calculations are 
best left to the software. 

Recording individual blows can reflect information that is lost with storage of just the N Value.  Let's 
say the individual blows were 10, 40, 8.  The N Value of 48 loses the dramatic reduction of blows in the 
third interval, which probably means a layer change was encountered. 
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Test Results 

Following are some advantages to having individual fields for each test instead of one field for all the 
tests: 

Requires less  
typing 

The test labels and units are not needed in the database with the fine-grained 
model.  The software supplies these items and arranges the order and formatting. 

Allows 
calculation of PI 

Like N Value, this is a trivial calculation but is one more opportunity for a mistake to 
be made. 

More reporting 
capabilities 

Any or all of the results can be reported elsewhere. For example, plots of moisture 
content versus depth or elevation and PI vs. LL could be made 

Query 
opportunities 

Database queries can be performed easily on any or all of the results. 

Validation Allowable minimum and maximum value rules can be established for each of the test 
types. 

Material Descriptions 

The coarse-grained, single field approach to material descriptions we term the "blob" model.  The fine-
grained approach, we term the "component" model. There are many advantages to the component 
model: 

Consistency Consistently structured descriptions are always produced. 
Enforced 
attribute 
selection 

Most of the components would have valid data lists associated with them from which 
the user chooses.  Such data lists aid in data accuracy and consistency.  All of the 
above components, except for "Additional Description" are such lookup lists. 

No formatting Formatting is removed from the data. The burden of the formatting is taken from the 
user and imposed on the software. Further, the formatting can then be altered as 
needed without changing the data. Note that in Figure 5 above there is no 
punctuation. Punctuation is inserted by user-defined rules. Other component 
formatting, such as bold, italic, underline, color, etc., are also possible. Finally, the 
order of the components can be changed at will. User-definable software rules 
determine the final look of the description. 

Selective 
reporting 

Not all components may be desirable under some situations. On a log form the full 
description is usually shown. On a fence diagram showing a number of borehole sticks 
there is less room so perhaps only the "USCS Name" would be shown.  To do this with 
the coarse-grained design would require creation of a new field to store the 
abbreviated description.  Data redunancy now existss in the database, a condition that 
needs to be avoided. 

Query 
opportunities 

Queries can be run on any combination of components. For example, one could ask for 
N Value results within layers whose "USCS Name" contains "sand". 

Validation Data validation becomes possible. Simple rules could disallow toughness and dry 
strength from granular materials. 

The level of granularity depends on how the data will be used (what information is important to the 
final usage of the data) and on how much the organization prizes consistency. We have seen component 
models as small as three components (principal material, strength, and additional description) and as 
large as 40. The sample above shows 11 soil components.  Another table is also required for rock 
descriptions. As an example of how fine this process can go, seven component color models are 
sometimes used: 
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Figure 6. A fine-grained color model. 

Each of these components would have a look up list of allowable choices associated with them. 

SUMMARY 

The coarse-grained approach is adequate if your ultimate and only goal is to produce a specific report.  
The data structures are easy to implement and the data entry "logical" as far as the data entry person 
is concerned since there is a one-to-one relationship between the database fields and the report. This 
approach is can be looked at as being the electronic equivalent of entering data in a form on paper. 

The main features of the fine-grained approach are that it: 

 better reflects the collected data; 

 eliminates data redundancy; 

 removes the formatting function from the data entry process, thereby reducing data entry time and 
allowing formatting appropriate to each report; 

 enforces consistency; 

 expands the range of reporting dramatically; 

 opens the database up to querying possibilities; and 

 makes data validation possible. 

As more data are moved from paper to electronic storage, it is crucial that granularity be addressed in 
the design of the storage database for the best short-term and long-term use of the data and to help 
ensure that the data are consistent and valid. 
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