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APPENDIX B RECORDING AND STORING UNCERTAINTY 
 

1.1 PURPOSE 
The HarmoniRiB database design document has been structured to meet the needs of the 
analysts and programmers who will create the system. This has led to the description of how 
uncertainty is handled being distributed across the document. Consequently, it is difficult for 
those solely interested in uncertainty to obtain a clear picture of the approach adopted. This 
appendix, therefore, provides a detailed description of how uncertainty has been treated. 
 
Readers only concerned with uncertainty and not interested in the implementation details 
need only read up to Section 1.4 of this appendix. However, they may find some the 
illustrative forms for setting up and describing uncertainty useful in understanding how the 
ideas could be put into practice. 
 
 

1.2 ASSUMPTIONS 
It is assumed that the reader has read Sections 2 and 3 of the HarmoniRiB Database Design 
document and is familiar with the concepts of objects, attributes and attribute values. 
 
Briefly, an object is anything for which the user wishes to record a description or associated 
observations, for example, a rain gauge, a dam or a sewage works. Objects can also be 
abstract things such as a probability density function or a source of uncertainty. The 
description of an object and the events and observations associated with it are recorded as 
attributes of the object, for example, its name, ID, location, colour, size, rainfall depths, etc.. 
Attribute values are all date stamped and are held in tables whose generic design takes the 
form: 
 

Table 1 The generic form for HarmoniRiB database tables 

EID AID TID RID 'Value' QCODE VCODE UMID MID DRID 

Object ID Attribute 
ID 

Date time Replicate 
ID 

 Qualifier Validation 
status  

Uncertainty 
assessment 
indicator  

Method ID Data 
resource ID 

Site 01 Flow 25/03/2004 

09:00:00 

 5.0      

 
 
The AID, EID and TID columns define the attribute, object and time to which the ‘value’ 
relates, for example, flow measured at site 01 on 01/01/2005. The UMID column indicates 
whether or not the uncertainty surrounding the value has been assessed and, if so, how. If the 
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uncertainty has been assessed in quantitative, qualitative or scenario terms, then the UMID 
column will contain a pointer to additional information in additional tables – these are 
described in Sections 1.4. The ‘Value’ column is symbolic. In many cases it represents a 
single column with a data type appropriate to the values to be stored within it. However, 
some ‘values’ require several fields for their description, for example, co-ordinates. In these 
cases, the ‘Value column’ will be replaced by several columns, for example, one for each of 
x, y and z or a pointer to a further table. Where the ‘value’ represents an array of values, for 
example a calibration or a grid of values, the Value column contains a pointer to a second 
table which will contain the array. 

 

1.3 OVERVIEW 

1.3.1 Describing uncertainty 
An important objective of the HarmoniRiB database design is to allow users to record for 
each attribute value an indication of the uncertainty surrounding it. This will be achieved by 
setting a pointer from each value to one of the available uncertainty models and specifying a 
number of parameters that will make the model’s description of uncertainty specific to the 
value in question.  
 
Uncertainty models are defined by the user but must have the structure shown in Figure 1 if 
the HarmoniRiB uncertainty software is to be able to exploit them. 
 

 

Figure 1 The structure of an uncertainty model 

 
An uncertainty model is a general description of the sources of uncertainty associated with 
data acquired in a particular context. It includes a systematic method for recording the 
cumulative effect of those uncertainties on data values, so that decisions based on the data 
can take account of the uncertainties. The last component is an assessment of how well the 
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model describes the uncertainties. 
 
Each model is given a unique identifier1. It can account for one or more sources of 
uncertainty. As the same sources of uncertainty arise in many different contexts, the 
description of a source of uncertainty can be drawn from a library of source descriptions or 
can be created specifically for the model. Each source will be ranked according to the 
importance of its contribution to the total amount of uncertainty. It will also be possible to 
state the degree to which each source of uncertainty applies to the model via the pedigree 
attribute. 
  
Like an uncertainty model, each source has a unique identifier, a name and a brief 
description. It may also have a bibliographic reference to a more detailed description. When 
a new source is defined, it will be assigned to one of the libraries of sources of uncertainty. 
A matrix of options for describing its pedigree will also be established – pedigree matrices 
will be described in greater detail later. 

 
With respect to recording the uncertainty associated with an observation or measurement, 
three different methods are available depending on the state of knowledge about the 
uncertainty. These situations and the appropriate recording method to use are listed below: 
 
 

1. All the possible values of the quantity being recorded are known and the probability 
of each being correct is also known and can be expressed numerically. In this case, 
the uncertainty can be quantified and represented by a probability density function 
(PDF) together with, if appropriate, an autocorrelation function (ACF) and one or 
more cross correlation matrices – see Figure 2 for examples of what a PDF describes.  

 
2. Some of the possible values and their probabilities are known but the probabilities 

cannot be quantified. In this case, the uncertainty can be described in qualitative 
terms such as ‘high’ and ‘low’ or by ranking the possible values in order of 
likelihood.  

 
3. Some or all of the possible values are known but none of their probabilities are 

known, in which case only scenarios can be described.  Scenarios are simply 
‘possible values’ without a description of probability. 

 
 
In the first version of the HarmoniRiB database, provision will only be made for recording 
uncertainty where it can be quantified. However, the design will allow for qualitative and 
scenario descriptions to be added later.  
 
How will the uncertainty for a particular attribute value be entered into the database? When a 
new attribute values are entered into the database, a flag will be set for each value to indicate 
the level of knowledge about the uncertainty surrounding the value. Normally, this will be set 
to ‘unassessed’. The other possible states are: 
                                                 
1 Later, it will be able to have a name and a brief description. 
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• Unassessed  
• Unknown  
• Certain, i.e. for all practical purposes, there is no doubt that the value is 

correct. 
• Assessed in quantitative terms  
• Assessed in qualitative terms 
• Assessed in scenario terms 

 
After the data have been entered, the Data Uncertainty Engine (DUE) will be used to add the 
uncertainty information. If the uncertainty is ‘Unknown’ or ‘Certain’, the flag is set and that 
is the end of the process. If it the uncertainty can be recorded in ‘quantitative terms, then the 
user will identify the model, determine and enter the parameter values and set the flag to 
‘Assessed in quantitative terms’. 

1.4 THE IMPLEMENTATION OF UNCERTAINTY IN THE HARMONIRIB 
DATABASE 

There are three main aspects to describing how uncertainty is recorded in the database: 
 

• Describing an uncertainty model 
o Defining an uncertainty model 
o Defining a source of uncertainty 

• Describing the uncertainty associated with a particular attribute value 
o Recording the uncertainty associated with a particular attribute value 
o Defining probability density functions 
o Defining autocorrelation functions 
o Defining cross-correlation functions 

• Capturing and recording uncertainty 

Time x 

y 

Temporal data Spatial data

Figure 2 Recording uncertainty in time and space as a probability density 
function 
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1.4.1 Describing an uncertainty model 

1.4.1.1 Defining an uncertainty model 
Four classes of object are used to record an uncertainty model: 
 

• Uncertainty model (UCMD) 
• Source of uncertainty (SRCU) 
• Probability density function definition (PDFN) 
• Autocorrelation function definition (ACFN) 

 
Table 2 lists the attributes that can be used to describe an uncertainty model. If the table is 
read in conjunction with Figure 1, then the role of most of the attributes will be self evident. 
However, some readers may not be familiar with one or two of the structures used and these 
will be explained further. 
 
A problem with uncertainty models is finding out if one that meets your needs already exists 
in the database or whether you need to create a new one. As yet, no simple search mechanism 
has been devised that meets this requirement. As an interim solution, when a model is 
created, the user will be able to list the attributes for which it is suited. This list can be 
extended later if the model is used for other for other attributes. The attribute named ‘applies 
to (attribute)’ attached to the uncertainty model stores the list2. When a new model is being 
contemplated for an attribute, the list can be searched to find any existing models. 
 
It is anticipated that the same sources of uncertainty will occur in many different situations. It 
is therefore envisaged that the user will quickly build a catalogue of sources and that, when 
new uncertainty models are created, users will normally just set a series of pointers to the 
appropriate source descriptions. These are stored as objects and will be described in more 
detail below. 
 
As has been explained, there are three options for recording uncertainty: quantitative, 
qualitative and scenario. The attribute, ‘Method of recording uncertainty indicator’ tells users 
and programs which method has been adopted for the current model. In the first release of 
HarmoniRiB, only the ‘quantitative’ option will be provided. If the quantitative option is 
chosen, then the attributes ‘is described by the probability density function’ and ‘is described 
by the autocorrelation function’ are used to point to the definitions of the PDF and ACF to be 
used. These are described in more detail in Section 1.4.1.3 below. 
 
Six measures of the ‘goodness’ of the model can be scored on a scale of 1 to 5. These are: 
 

• Experience of data 
• Experience with methods 
• Knowledge of sources 
• Breadth of assessment 
• Depth of assessment  

                                                 
2 The list is actually an array of pointers to the definitions of attributes. 
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• Overall quality of assessment 
 
Each is recorded as a separate attribute and further measures can be added at any time by the 
addition of new attributes. 
  
 

Table 2 Attributes for the object class Uncertainty model (UCMD) 

AID DCODE.ACODE Attribute name 
and field(s) 

Table/Structure Notes 

3 UNIV.OCLASS Object class PCode_DT_OCLASS  
4 UNIV.UIDENT User 

identification 
PCode_DT_IDENT  

   UserID  Contains a unique ID for the model. 
   Name  Not used. 
   Defn  Not used. 
43 UNCT.UMATT ‘applies to 

(attributes)’ 
PCode_DT_RELATE_ARR Contains a set of pointers to the 

definitions of the attributes to which the 
model applies. The pointers are the 
EID’s of the attribute definitions. 

44 UNCT.UMOBJLST ‘applies to 
(objects)’ 

PCode_DT_RELATE_ARR A set of pointers to the objects to which 
the uncertainty model applies. 

52 UNCT.UMSRC ‘has sources of 
uncertainty’ 

PCode_DT_RELATE_ARR A set of pointers to the ‘source of 
uncertainty’ objects describing the 
sources of uncertainty. 

53 UNCT.SRCSIGR Significance of 
the sources of 
uncertainty - 
rank 

PCode_DT_INTEGER_ARR An array of indicators ranking the 
sources of uncertainty for an uncertainty 
model on a scale of 1 to 5  according to 
their significance – 1 being the highest. 
 
The order of entries in the array must 
match the order of the source objects in 
the ‘has sources of uncertainty’ 
attribute. 

60 UNCT.SRCSIGP Significance of 
the sources of 
uncertainty - 
percent 

PCode_DT_REAL_ARR An array of indicators showing the 
significance of the sources of 
uncertainty for an uncertainty model 
according to their percentage 
contribution to the overall uncertainty. 
 
The order of entries in the array must 
match the order of the source objects in 
the ‘has sources of uncertainty’ 
attribute. 

61 UNCT.PEDS Pedigrees of 
sources of 
uncertainty 
scores 

PCode_DT_INTEGERCHAR The attribute records the pedigree score 
and its interpretation for each of an 
uncertainty model’s sources of 
uncertainty. 
 
For example, a score might rate the 
source of uncertainty ‘Instrument 
accuracy’ on a scale of 1 (well suited) to 
5 (inappropriate). 
 
Examples of the scores and their 
interpretations, which are held in the 
PCode_PV_INTEGERCHAR table, are 
as follows: 
1 Instruments are well suited to the field 
situation and are precisely calibrated. 
2 Instruments are suited to the field 
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AID DCODE.ACODE Attribute name 
and field(s) 

Table/Structure Notes 

situation and are calibrated. 
3 Instruments are of questionable 
reliability and applicability. 
4 Instruments are not well matched to 
the field situation and are not calibrated. 
5 Instruments are of unknown quality or 
applicability. 
 
The order of entries in the array must 
match the order of the source objects in 
the ‘has sources of uncertainty’ 
attribute. 

45 UNCT.UMIND Method of 
recording 
uncertainty 
indicator 

PCode_DT_CHAR Contains one of the values: 
Quantitative 
Qualitative 
Scenario 
Undefined 

50 UNCT.UMPDF ‘is described by 
the probability 
density function’ 

PCode_DT_RELATE A pointer to a probability density 
function object. 

51  UNCT.UMACF ‘is described by 
the 
autocorrelation 
function’ 

PCode_DT_RELATE A pointer to an autocorrelation function 
object. 

54 UNCT.EODS Experience of 
data - score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
experience of the data on a scale of 1 to 
5 where 1 is poor and 5 is good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 

55 UNCT.EOMS Experience with 
methods - score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
experience of the methods used on a 
scale of 1 to 5, where 1 is poor and 5 is 
good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 

56 UNCT.KOSS Knowledge of 
sources - score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
knowledge of the sources of uncertainty 
on a scale of 1 to 5 where 1 is poor and 
5 is good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 

57 UNCT.BOAS Breadth of 
assessment - 
score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
the breadth of the assessment on a 
scale of 1 to 5 where 1 is poor and 5 is 
good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 
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AID DCODE.ACODE Attribute name 
and field(s) 

Table/Structure Notes 

58 UNCT.DOAS Depth of 
assessment - 
score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
the depth of the assessment on a scale 
of 1 to 5 where 1 is poor and 5 is good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 

59 UNCT.OQAS Overall quality of 
assessment - 
score 

PCode_DT_INTEGER An assessment of the uncertainty 
model’s goodness of fit with respect to 
the overall quality of the assessment on 
a scale of 1 to 5 where 1 is poor and 5 
is good. 
 
The values 1 to 5 are the permitted 
values of the attribute and are stored 
with their interpretations in the permitted 
values table PCode_PV_INTEGER. 

 

1.4.1.2 Defining a source of uncertainty 
Table 3 lists the attributes for describing a source of uncertainty. The DUE application for 
assessing uncertainty will invite the user, when creating an uncertainty model, to score the 
‘pedigree’ of the source of uncertainty on a scale of 1 to 5. This score indicates the degree to 
which the source of uncertainty applies to the model. The interpretation of the score will be 
source of uncertainty specific. In the DUE, a set of scores and their interpretations are called 
a ‘matrix’. Therefore, a ‘Pedigree matrix’ attribute will be stored with each source of 
uncertainty to record the score interpretations. 
 
An example of such a matrix might be ‘Instrument accuracy’, where the scores might mean: 

 
1 Instruments are well suited to the field situation and are precisely calibrated. 
2 Instruments are l suited to the field situation and are calibrated. 
3 Instruments are of questionable reliability and applicability. 
4 Instruments are not well matched to the field situation and are not calibrated. 
5 Instruments are of unknown quality or applicability. 

Table 3 Attributes for the object class Source of uncertainty (SRCU) 

AID DCODE.ACODE Attribute name 
and field 

Table/Structure Notes 

3 UNIV.OCLASS Object class PCode_DT_OCLASS  
4 UNIV.UIDENT User 

identification 
PCode_DT_IDENT  

   UserID  Unique identifier 
   Name  The name of the source of uncertainty. 
   Defn  Contains a description of the source of 

uncertainty 
63 UNCT.LIB Uncertainty 

library 
PCode_DT_CHARCHAR_ARR The Uncertainty library to which the 

source of uncertainty has been 
assigned. 
 
Library names are composed of two 
parts; the second part being a 
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AID DCODE.ACODE Attribute name 
and field 

Table/Structure Notes 

subdivision of the first. 
 
The list of libaries and their descriptions 
are stored in the 
PCode_PV_CHARCHAR_ARR table. 

62 UNCT.PEDS Pedigree matrix PCode_DT_INTEGERCHAR The Pedigree matrix attribute holds an 
explanation of the pedigree scores used 
to indicate the degree to which a source 
of uncertainty applies to a particular 
uncertainty model. 
 
Examples of the scores and their 
interpretations are as follows: 
1 Instruments are well suited to the field 
situation and are precisely calibrated. 
2 Instruments are suited to the field 
situation and are calibrated. 
3 Instruments are of questionable 
reliability and applicability. 
4 Instruments are not well matched to 
the field situation and are not calibrated. 
5 Instruments are of unknown quality or 
applicability. 

 

1.4.1.3 Describing the uncertainty associated with a particular attribute 
value 

1.4.1.3.1 Recording the uncertainty associated with a particular attribute value 
Quantitative uncertainty models will record uncertainty in terms of a PDF together with, if 
appropriate, an autocorrelation function and cross correlation matrices3. Figure 2 illustrated 
PDF’s relating to individual values in temporal and spatial contexts. These PDF’s will be 
recorded in the form of a list of PDF parameter values. For example, as shown in Figure 3, 
the Normal distribution can be defined in terms of its mean and standard deviation.  
 

 

Figure 3 Parameters of the Normal distribution 

If the Normal distribution describes the uncertainty of river flow values measured under 
particular conditions, then each value of flow stored in a DT table will have the information 

                                                 
3 Cross-correlation matrices have not been implemented in the current version of the HarmoniRiB database. 
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highlighted in Table 4 stored beside it. In the table, the EID and AID values have been 
replaced by text to make the table understandable. The numbers are purely illustrative. The 
PDFID column contains the ID of the probability density function and will, in this case, 
enable users or programs to find the definition of the normal distribution and, hence, find out 
that parameter 1 is the ‘mean’ and parameter 2 the ‘standard deviation’. Other PDFs may 
have more or fewer parameters; hence, in this case parameters 3 to n are unset. ‘n’ will be set 
to accommodate the largest foreseeable requirement for parameters. 
 

Table 4 Storing PDF parameter values 

EID AID TID … VALUE … PDFID Prm 
1 

Prm 
2 

Prm 
3 

… 

Object Attribute Date 
Time     X  σ   

Site 01 Flow 01/03/05 
at 

09:15 

 5.0  Normal 5.0 0.9   

. . … 09:30  6.1  Normal 6.1 1.12   

. .          

. .          
           
           
           

 
The additional information will be held in tables called ProjectCode_U_P_StructureCode. 
For every row in a DT table whose uncertainty is described ‘quantitatively’, there will be a  
corresponding row in the U table. The link between the DT table and the U table will be via 
the UMID4 column of the DT table, which will contain a pointer to the relevant row in the 
                                                 
4 In future, this column will be replaced by two columns so that, as an alternative, uncertainty can be described 
in quantitative or scenario terms. 
 
The replacement columns will be UCFLAG and UCPTR. They will be used as follows: 
 
UCFLAG: 
 
A flag indicating whether or not the uncertainty surrounding the attribute value has been assessed. 
 
The flag values are: 
 
-2 Unassessed 
-1 Unknown 
0 Certain 
1 Quantitative 
2 Qualitative 
3 Scenario 
 
UCPTR: 
 
A pointer from a DT table to a row in the corresponding quantitative, qualitative or scencario uncertainty table, 
where a description of the uncertainty associated with the value in the DT table will be found. The particular 
uncertainty table is implied by the value of the UCFLAG field of the DT table. 
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U_P_ StructureCode table. 
 
The definition of the U_P_ StructureCode table and two associated tables defining the 
current values of two row counters will be as follows: 
 

Table name: The PDF parameter values table 
 
The U_P_StructureCode table is an extension of the generic DT table and is used to store 
uncertainty information about individual attribute values. In particular, it stores the identity of 
uncertainty model, the parameter values of the probability density function defined in the uncertainty 
model and, if appropriate, a pointer to a row in the Autocorrelation function parameter values table.  

 Column properties 

 Field code Sequence Class Field type Size Required 

 PDFPTR 1 P Long 4 -1 

 UMID 1 P Long 4 -1 

 SCODE 1 P VarChar 20 -1 

 PDFID 2 P Long 4 -1 

 PRM1 3 P Single 4 0 

 PRM2 3 P Single 4 0 

 PRM3 3 P Single 4 0 

 PRM4 3 P Single 4 0 

 PRM5 3 P Single 4 0 

 PRM6 3 P Single 4 0 
 ACFPTR 3 P Long 4 0 

 Indexes 
 NAME FCODE PRIMARY REQUIRED UNIQUE 

 PCode_U_P_StructureCode _p1 PDFPTR [ [ [  

 Referential integrity 
 NAME FCODE REFERENCED  REFERENCED ON ON 
   DELETE UPDATE 

 PCode_U _PDF_StructureCode _P UMID PCode_IND_ATTLOC  EID  
 Code_IND_ATTLOC_1 

 PCode_U _ PDF_StructureCode _P PFID PCode_IND_ATTLOC  EID  
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 Code_ IND_ATTLOC_2 
 
N.B. It is nor possible to set a referential integrity check on UMID because  

 Column descriptions 
 PDFPTR The row identifier. It links the set of parameter values stored in the 

row to a particular attribute value in a DT table. When a new row is 
created, its identifier is generated by adding 1 to the current value in 
the Probability Density Function Pointer Count table (the 
COUNT_PDFPTR table). 

 UMID The uncertainty model identifier, i.e.its EID. 

 PDFID The probability density function identifier, i.e.its EID. It provides a 
cross reference to the definition of the probability density function 
and enables users and programs to recognise and process the 
parameter values. The ‘User identification’ attribute of the PDF 
(UNIV.UIDENT) tells users and programs the name and ID of the 
PDF. The ‘Probability density function parameter list’ attribute of the 
PDF (UNCT.PDFPRM) provides the names and order of the PDF’s 
parameters and hence enables users and programs to use and or 
process them.  

 PRM1 The value of the first parameter of the PDF. 

 PRM2 The value of the second parameter of the PDF. 

 PRM3 The value of the third parameter of the PDF. 

 PRM4 The value of the fourth parameter of the PDF. 

 PRM5 The value of the fifth parameter of the PDF. 

 PRM6 The value of the sixth parameter of the PDF. 

 ACFPTR A pointer to a row in the Autocorrelation function parameter values 
table. It links the attribute value in the DT table to a particular 
attribute value in the U_A_StructureCode table. When a new row is 
created, its identifier is generated by adding 1 to the current value in 
the Autocorrelation Function Pointer Count table (the 
COUNT_ACFPTR table). 

 Table name: The Probability Density Function Pointer Count table 
 
The COUNT_PDFPTR table is used to create a unique identifier for each row of the 
U_P_StructureCode table. This identifier is used to link a row in a DT to its corresponding row in the 
U_P_StructureCode table. The table stores the current maximum PDFPTR value which has been 
allocated so far. The next available identifier will be PDFPTR +1. Before attempting to select the next 
PDFPTR the system must lock the row ready for update, this will ensure that only one program may 
select the next PDFPTR and prevent the possibility of two rows being assigned the same value.  
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 Column properties 

 Field code Sequence Class Field type Size Required 

 PDFPTR 1 COUNT Long 4 -1 

 Column descriptions 
 PDFPTR The highest PDFPTR value so far allocated. 

 Table name: The Autocorrelation Function Pointer Count table 
 
The COUNT_ACFPTR table is used to create a unique identifier for each row of the 
U_A_StructureCode table. This identifier is used to link a row in a DT table via the 
U_P_StructureCode table to its corresponding row in the U_A_StructureCode table. The table stores 
the current maximum ACFPTR value which has been allocated so far. The next available identifier will 
be ACFPTR+1. Before attempting to select the next ACFPTR the system must lock the row ready for 
update, this will ensure that only one program may select the next ACFPTR and prevent the 
possibility of two rows being assigned the same value.  

 Column properties 

 Field code Sequence Class Field type Size Required 

 ACFPTR 1 COUNT Long 4 -1 

 Column descriptions 
 ACFPTR The highest ACFPTR value so far allocated. 

 

1.4.1.3.2 Defining probability density functions 

To provide flexibility and allow for the introduction of further PDF’s, PDF definitions are 
stored in the database as objects of the class Probability density function definition (PDFN) 
and their attributes are listed in Table 5. The most important part of their definition is the list 
of their parameters. 

Table 5 Attributes for the object class Probability density function definition 
(PDFN) 

AID DCODE.ACODE Attribute name 
and field 

Table/Structure Notes 

3 UNIV.OCLASS Object class PCode_DT_OCLASS  
4 UNIV.UIDENT User 

identification 
PCode_DT_IDENT  

   UserID  The ID of the PDF 
   Name  The name of the PDF, e.g. The Normal 
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AID DCODE.ACODE Attribute name 
and field 

Table/Structure Notes 

distribution. 
   Defn  A description of the PDF including 

relevant equations. 
41 UNCT.DATASC Data scales PCode_DT_CHAR_ARR See Table 7  Data categories used for 

characterising uncertainty information. 
The attribute  is an array because some 
PDF’s apply to more than one data 
scale, e.g. the Uniform PDF. 

24 UNCT.PDFPRM  Probability 
density function 
parameter list 

PCode_DT_CHARCHAR_ARR The array stores an ordered list of 
parameter symbols and parameter 
names. The symbols are stored in 
CVAL1 and the names in CVAL2.  

 

1.4.1.3.3 Recording autocorrelation functions 
 
In addition, to storing a PDF, it will sometimes be appropriate to record how the uncertainties 
at surrounding points are related to each other, because uncertainties are often correlated in 
space and time. This relationship will be described in the form of a fitted autocorrelation 
function or ‘correllogram’ and recorded in terms one or more generic shapes (e.g. 
exponential). These generic shapes will be made specific by defining the values their 
parameters. In addition, an information criterion may be provided to convey the quality of the 
model fit.  
 

Figure 4 shows a typical correllogram from which the auto correlation information would be 
extracted. Correllogram models are represented as the sum of one or more simple models 
(shapes) and, optionally, an anisotropy structure. The format for recording a shape and its 
parameters will be: 
 
 (c)MOD (a) 
 
where ‘c’ is the correlation coefficient, MOD is a code for the model (shape) and ‘a’ is the 
horizontal scaling factor or distance in time or space. If the simple model contains anisotropy, 
up to five additional parameters must also be specified, namely: p, q, r, s and t, such that the 
format becomes: 

Distance in time or space 
a

Correlation 
 
c 

0 

1.0 

Figure 4 Example correllogram for deriving autocorrelation functions 
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 (c)MOD (a, p, q, r, s, t) 
 
In the example below, the autocorrelation might be represented as the sum of two simple 
models, namely a ‘Nugget’ model, which applies at a distance (a) of 0 and a ‘Spherical’ 
model which applies for all other distances. If we denote the ‘Nugget’ model as NUG and the 
‘Spherical’ model as SPH, the autocorrelation would then be recorded as follows: 
 

(20)NUG(0)+(80)SPH(150) 
 
As the same ACF will apply to many attribute values, the ACF parameters will be held 
separately to the PDF parameter values. To imagine how this information will be stored, 
simply add an additional column to Table 4 called ACF. This will contain a pointer to a table 
called ProjectCode_U_A_StructureCode. The definition of the tables will be as follows: 
 

Table name: The ACF parameter values table 
 
The U_A_StructureCode tables are an extension of the generic DT tables and are used to describe 
the autocorrelation of the uncertainty that exists between an attribute value and its neighbours in 
space and/or time. In particular, they store the parameter values of the autocorrelation function. 

 Column properties 

 Field code Sequence Class Field type Size Required 

 ACFPTR 1 A Long 4 -1 

 ACFPRM 1 A VarChar 255 -1 

 Indexes 
 NAME FCODE PRIMARY REQUIRED UNIQUE 

 PCode_U_APRM_StructureCode_p1 ACFPTR [ [ [  

 Referential integrity 
 NAME FCODE REFERENCED  REFERENCED ON ON 
   DELETE UPDATE 
None possible. 

 Column descriptions 
 ACFPTR The row identifier. It links the set of parameter values stored in the 

row via the U_P_StructureCode table to one or more attribute 
values in a DT table. When a new row is created, its identifier is 



  
HarmoniRiB Issue:V1.R1.M4 
Database Design 16 Printed: 21 December, 2006 

generated by adding 1 to the current value in the Autocorrelation 
Function Pointer Count table (the COUNT_ACFPTR table). 

 
 ACFPRM Correllogram models are represented as the sum of one or more 

simple models (shapes) and, optionally, an anisotropy structure. 
The format for recording a shape and its parameters will be: 

 
 (c)MOD (a) 
 

where ‘c’ is the correlation coefficient, MOD is a code for the model 
(shape) and ‘a’ is the horizontal scaling factor or distance in time or 
space. If the simple model contains anisotropy, up to five additional 
parameters must also be specified , namely: p, q, r, s and t, such 
that the format becomes: 

 
 (c)MOD (a, p, q, r, s, t) 
 

In the example below, the autocorrelation might be represented as 
the sum of two simple models, namely a ‘Nugget’ model, which 
applies at a distance (a) of 0 and a ‘Spherical’ model which applies 
for all other distances. If we denote the ‘Nugget’ model as NUG and 
the ‘Spherical’ model as SPH, the autocorrelation would then be 
recorded as follows: 

 

 (20)NUG(0)+(80)SPH(150) 
 

1.4.1.3.4 Defining autocorrelation functions 
ACF definitions are stored in the database as objects of the class Autocorrelation function 
definition (ACFN) and their attributes are listed in Table 6. 
 

Table 6 Attributes for the object class Autocorrelation function definition 
(ACFN) 

AID DCODE.ACODE Attribute name 
and field 

Table/Structure Notes 

3 UNIV.OCLASS Object class PCode_DT_OCLASS  
4 UNIV.UIDENT User 

identification 
PCode_DT_IDENT  

   UserID   
   Name   
   Defn   
42 UNCT.ACFPRM  Autocorrelation 

function 
parameter list 

PCode_DT_CHARCHAR_ARR The array stores an ordered list of 
parameter symbols and parameter 
names. The symbols are stored in 
CVAL1 and the names in CVAL2. 

 

1.4.1.3.5 Defining cross-correlation functions 
The uncertainty in a value may be significantly affected by the uncertainty in the values from 
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which it was derived. For example, the uncertainty associated with a value of slope will be 
strongly correlated with the uncertainty in the height values from which it was computed. 
Similarly, the uncertainty in river flows derived from rainfall, will probably be correlated 
with the uncertainty in the rainfall. These correlations are important if both datasets are used 
together in another operation, because the probability of a given rainfall will partly determine 
the probability of a given flow. Such cross-correlations will be recorded in an m x m 
correlation matrix for m uncertain data items. The element in row i and column j of the 
matrix stores the correlation coefficient between the i-th and j-th data item in the database 
(the diagonal of the matrix contains ones). Whenever an uncertain data item is added to the 
database, an extra column and row are added to the matrix. The matrix elements are initially 
set to zero (except the diagonal element, which is set to one). Whenever an uncertain data 
item is removed from the database, the corresponding row and column of the matrix may also 
be removed. 

 

Figure 5 An example cross-correlation matrix for two variables 

A particular combination of probability density function and autocorrelation functions` and 
their parameter values will be referred to as a quantitative uncertainty model. 
 
 

1.5 CAPTURING AND RECORDING UNCERTAINTY 
The most appropriate model for describing the uncertainty of a particular attribute value will 
be decided by processes outside the database. In outline, these processes will be encapsulated 
in the Data Uncertainty Engine application, which will allow the user to perform, inter alia, 
the following tasks: 
 

• Define probability density functions and their parameters 

Height 

Rows i, i = 1, m 

Column j, j = 1, m 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0

1.0

1.0

1.0

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt

Formateret: Skrifttype: 8 pkt
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• Define shapes and their parameters for recording autocorrelation functions 
• Define sources of uncertainty 
• Define a quantitative uncertainty model, where the definition comprises: 

o The attribute to which it applies 
o The list of objects to which it applies 
o The sources of uncertainty 
o A probability density function 

• Assign an uncertainty model to one or more attribute values, set the PDF’s parameter 
values and, optionally, identify an autocorrelation function 

• Or, in the absence of a quantitative uncertainty model, define and assign a qualitative 
uncertainty model (but not in version 1) 

• Or, in the absence of a quantitative or qualitative uncertainty model, define and 
assign a scenario uncertainty model (but not version 1) 

 
• Create cross-correlation matrices for two or more quantitative uncertainty models  

(but not in version 1) 
 
An initial set of Probability Density Functions and Shapes for recording Autocorreleation 
Function descriptions will be set up when the database is created – see Table 8, Table 9 and 
Table 10. Further functions will be able to be added at any time. 
 
Using guidelines from Work package 2, users will identify and set up a range of Uncertainty 
Models. An important reason for creating and storing uncertainty models explicitly is that it 
provides an opportunity for recording the basis of each model. 
 
As soon as data are loaded into the database, then the Data Uncertainty Engine can be used to 
associate each data value with an uncertainty model. If a quantitative model is chosen, then 
the user will be able to set specific values for the PDF and ACF parameters . Given the 
millions of values whose uncertainty must be assessed, it is clearly impractical to assess 
every value individually. Therefore, the user will be able to associate, in a single operation, a 
range or group of attribute values with an uncertainty model and its parameter values. 
 
In order to speed up the process of finding an appropriate uncertainty model for a value, the 
uncertainty model description will include a list of the attributes for which it is believed the 
model is applicable. If the user believes the uncertainty model identified by the application is 
inappropriate for one or more values, then either a new model can be created or a different 
existing model can be used.   
 
The sections below describe how the Data Uncertainty Engine (DUE) will work.  

1.5.1 Logging into the database 
To log in to the database, the user completes a dialog similar to that below.  
 
The Oracle Service Name (SID) ‘DBHRiB’must be defined in the Tnsames.ora file located in 
the client’s oracle folder. This maps the name DHRiB to the connection information for the 
IRSA server (IP number 194.119.202.82 Port 1521). The file should contain the following 
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entry: 
 
) 
 
DBHRIB = 
  (DESCRIPTION = 
    (ADDRESS_LIST = 
      (ADDRESS = (PROTOCOL = TCP)(HOST = 194.119.202.82)(PORT 
= 1521)) 
    ) 
    (CONNECT_DATA = 
      (SID = DBHRIB) 
      (SERVER = DEDICATED) 
    ) 
  ) 
 
) 
 
If this does not establish the connection, add .WORLD after DBHRIB. 
 
) 
 
DBHRIB.WORLD = 
  (DESCRIPTION = 
    (ADDRESS_LIST = 
      (ADDRESS = (PROTOCOL = TCP)(HOST = 194.119.202.82)(PORT 
= 1521)) 
    ) 
    (CONNECT_DATA = 
      (SID = DBHRIB) 
      (SERVER = DEDICATED) 
    ) 
  ) 
 
The ArcSDE information is only required to access spatial data. If the connection is being 
made locally, i.e. at IRSA, then enter ‘HarmoniRiB’ as the ArcSDE Server Name, otherwise 
enter the IP number of the IRSA server 194.119.202.82. The ArcSDE Instance is ‘5151/tcp’. 
 
Users will be issued with HarmoniRiB user names and passwords. For training purposes, 
users can use the User Name ‘irsa_train’, password ‘irsa_train’. 
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1.5.2 Storing Probability Density Function definitions 

1.5.2.1 Probability Density Function definition data 
Figure 7 below shows an outline form for adding new and updating or deleting existing 
probability density function definitions held in the database. 

Figure 6 DUE Login dialog 
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Figure 7 Draft form for entering PDF definitions 

 
Definitions of PDF’s will be stored in the database as objects, each one being an instance of 
the object class Probability Density Function Definition (PDFN).  
 
The PDF ID, name and description will be stored in the UserID, Name and Defn fields of the 
User Identification attribute (UNIV.UIDENT).  
 
The ‘Suitable for’ value relates to Table 7 and indicates the ‘data scale(s)’ for which the PDF 
may be used as follows: 
 

• Continuous numerical – see Table 8 
• Discrete numerical – see Table 9 
• Categorical – see Table 9 
• Narrative 

 

Probability Density Function Definition 
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This information will be stored in the Data Scales attribute (UNCT.DATASC). Note that the 
user may select more than one, if, as occurs with the Uniform PDF, the PDF can be used in 
more than one situation. 
 
 

Table 7  Data categories used for characterising uncertainty information 

 
Data scale 

Variability in  
time & space 

Continuous 
numerical 

Discrete 
numerical Categorical Narrative 

Constant` A1 A2 A3  

 Varies in time, 
not in space B1 B2 B3 

4 

Varies in space, 
not in time C1 C2 C3 

 Varies in time 
and space D1 D2 D3 

 

 
 
 
Parameter descriptions will be stored in the Probability Density Function Parameter List  
attribute (UNCT.PDFPRM). 
 
The initial lists of PDF’s are given below in Table 8 and Table 9. These will be set up in the 
database during the database initialisation process. 
 

Table 8 List of continuous probability distributions and their parameters 
(derived from http://www.wikipedia.org/wiki/Probability_distribution and 
http://mathworld.wolfram.com/ProbabilityFunction.htm) 

Name Formula Parameters: 
symbol and 
name 

Conditions 

Gaussian 
(normal) 2

2

2
)x(

2
e

2

1)x(f σ

μ−
−

πσ
=  

μ = mean 

σ = standard 
deviation 

σ>0 
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Name Formula Parameters: 
symbol and 
name 

Conditions 

Uniform 

elsewhere0

bxafor
ab

1)x(f

=

≤≤
−

=
 

a = left limit 

b = right limit 

a<b 

Gamma 

elsewhere0

0xfor
)k(

ex)x(f k

x
1k

=

>
θΓ

=
θ−

−
 

k = shape 
parameter 

θ = scale 
parameter 

k>0 

θ>0 

Lognormal 

elsewhere0

0xfore
2x

1)x(f 2

2

2
))x(ln(

2

=

>
πσ

= σ

μ−
−

 

μ = mean of 
log-transform 

σ =  standard 
deviation of 
log-transform 

σ>0 

Exponential 

elsewhere0
0xfore)x(f x

=
≥λ= λ−

 
λ = exponential 
distribution 
parameter 

λ>0 

Weibull 

elsewhere0
0xfore1)x(f

k)x(k

=
≥λ−= λ−

 
k = shape 
parameter 

λ = scale 
parameter 

λ>0, k>0 

Triangular 

elsewhere0

cxbfor
)ac)(bc(

)xc(2

bxafor
)ac)(ab(

)ax(2)x(f

=

≤≤
−−

−
=

<≤
−−

−
=

 

a = left limit 

b = mode 

c = right limit 

a<b<c 

Chi-square 

elsewhere0

0xforex
)2

k(

)2
1(

)x(f 2
x1)2

k(
2

k

=

>
Γ

=
−−

 

k = degrees of 
freedom 

k=1,2,3,... 

Beta 

elsewhere0

1x0for
du)u1(u

)x1(x)x(f 1

0
1b1a

1b1a

=

≤≤
−

−
=

∫ −−

−−

 

a = alpha 

b = beta 

a>0, b>0 

Cauchy 

))
s

tx(1(s

1)x(f
2−

+⋅π⋅
=  

t = location 
parameter 

s = scale 
parameter 

s>0 
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Table 9 List of discrete probability distributions and their parameters 
parameters (derived from 
http://www.wikipedia.org/wiki/Probability_distribution and 
http://mathworld.wolfram.com/ProbabilityFunction.htm) 

Name Formula Parameter: 
symbol and 
name 

Conditions 

Uniform 
N21 x,...,x,xxfor

N
1)x(p ==  

N = number of 
outcomes 

x1, x2,..., xN = 
outcomes 

N=1,2,3,.... 

xi≠xj for all 
i,j=1,2,...N, 
i≠j 

Bernoulli 

0xforp1
1xforp)x(p

=−=
==

 
p = probability 
of success 

0<p<1 

Binomial 
N...,,1,0xfor)p1(p

)!xN(!x
!N)x(p xNx =−
−

= −

 

p = probability 
of success 

N = number of 
trials 

0<p<1 

N=1,2,3,... 

Geometric ,....3,2,1xfor)p1(p)x(p 1x =−= −  p = probability 
of success 

0<p<1 

Poisson 
.....,3,2,1,0xfor

!x
e)x(p

x
=

ν
=

ν−
 

ν = rate ν>0 

 

1.5.2.2 Procedure for storing probability density function definitions  
As explained above, during the set up process a number of probability functions and the 
parameters required to define them will have been stored in the database. If further 
probability density functions are required, then the procedure is as follows: 
 

1. Login to the RDBMS, if not already connected. 
2. Ask the user for the project code of the project to which a new probability density 

function is being added, if not already known. 
3. Obtain the details of the probability density function from the user: 

a. Probability density function user ID 
b. Probability density function name 
c. The data scale (‘Suitable for’ in the dialog) 
d. For each parameter: 

i. Parameter symbol 
ii. Parameter name 

 
Optionally: 
 
e. Probability density function formula 
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Probability density function definitions are recorded in the database as instances of the 
object class Probability density function (PDFN) and their basic details are stored in the 
following attributes which will have been defined during the set up process: 
 

Attributes for object class Probability Density Function (PDFN) 
EID of 
definition 
(used as 
AID) 

Dictionary 
code 

Attribute 
code 

Name Object 
identification 
attribute 
fields 

Comment 

3 UNIV OCLASS Object class OCLASS Stored in the 
DT_OLASS table. 

4 UNIV UIDENT User identification 
User ID 
Name 
Definition 

 
USERID 
 

Stored in the 
DT_IDENT table. 

41 UNCT DATASC Data scales  Stored in the 
DT_CHAR_ARR and 
VL_CHAR_ARR 
tables 

24 UNCT PDFPRM Probability density 
function parameter 
list  

 Stored in the 
DT_CHARCHAR_AR
R and 
VL_CHARCHAR_ARR 
tables 

 
4. Begin a transaction 
5. Add the probability density function 
 
The following notes explain, step by step, how to create a new PDF definition. For 
clarity, every step is shown. When you are familiar with the process, a number of short 
cuts will become apparent, which will reduce processing time. However, it is unwise to 
put in the short cuts until you understand the process. You will also note that some 
information is stored in more than one place. This generally to improve retrieval 
performance. 
 

a. Obtain the object identification attributes for the object class PDFN. 
 

 
 
 

b. Check that an object with object identification attribute values proposed for 

Select OCLASS, USE_FOR,
SEQ, AID, 
SCODE, FCODE, 
O_T 

from  HRIB.PRJ1_OBJ_IDENT 
where OCLASS = ‘PDFN’ 
order by SEQ; 
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the new PDF does not exist already in the database. 
 

 
 

 
This should return no rows. If it does return a row, then a PDF with the object 
identification attribute values proposed already exists in the database. Display 
suitable message and ask the user for a new set of identification attribute 
values. 

 
c. Obtain an EID for the new PDF. 
 

  
 
This command retrieves the current highest EID used so far. Issue the ‘select’ 
command. When control is returned after a maximum wait of 1 second, check 
that Oracle didn’t time out waiting for another user to free the table. If it did, 
loop and repeat the command. 
 
Increment EID by 1 and update the count table. 
 

 
 

The new value will be used for the EID of the PDF. 
 

d. Store each attribute used in the definition of the PDF 
 

i. The object class attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Select EID from HRIB_COUNT_EID for update of 
EID wait 1; 

Select T1.EID  
,T1.OCLASS  
,T2.USERID  

from  HRIB.PRJ1_DT_OCLASS T1 
,HRIB.PRJ1_DT_IDENT T2 

where T1.OCLASS = ‘PDFN’ 
and T1.AID = 3 
and T2.EID = T1.EID 
and T2.USERID = ‘user ID of new PDF’ 
and T2.AID = 4; 

Update HRIB_COUNT_EID set EID = EID + 1;
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Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS PDFN The object class of the 
probability density function. 

SCODE OCLASS The structure code of the 
Object Class attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same, as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

 
 
 
2. Insert the attribute data into the DT_OCLASS table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 3,   
1000, ‘PDFN’, ‘OCLASS’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator: 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource. 
OCLASS PDFN The object class of the 

probability density function. 
 
The SQL to insert the data is: 
 
 
 

 
 

ii. The user identification attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS PDFN The object class of the 
probability density function. 

SCODE IDENT The structure code of the User 
Identification attribute. 

Insert into PRJ2_DT_OCLASS 
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS 
) 
values  
( 
EID obtained above, 3, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘PDFN’ 
) 
; 



  
HarmoniRiB Issue:V1.R1.M4 
Database Design 29 Printed: 21 December, 2006 

Column Value Notes 
OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

 
 
 
2. Insert the attribute data into the DT_IDENT table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

TID  03/05/2005       The date the object was 
created, e.g. 03/05/2005. 

RID 0 N/A 
QCODE Null N/A 
VCODE Null N/A 
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null N/A 
DRID 1000 The EID of the default data 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 4, 
  
1000, ‘PDFN’, ‘IDENT’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
resource. 

OCLASS PDFN The object class of the 
probability density function. 

USERID The user ID 
supplied by the 
user 

The user ID of the probability 
density function supplied by 
the user. 

NAME The name 
supplied by the 
user 

The name of the probability 
density function supplied by 
the user. 

DEFN The definition 
supplied by the 
user 

The definition or description 
supplied by the user. 

 
The SQL to insert the data is: 
 
 
 

 
 

iii. The Data scales attribute 
 

The ‘value’ of the Data scales attribute comprises an array of 
values such as ‘D1’ from Table 7  Data categories used for 
characterising uncertainty information. The information recording 
a ‘value’ is spread over two tables; the object, attribute and date 
information being held in the DT table and the array in the VL 
table. The tables are linked through their array ID (ARRID) 
columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 

Insert into PRJ2_DT_IDENT
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS, USERID, NAME, DEFN 
) 
values  
( 
EID obtained above, 4, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘PDFN’,  ‘The user ID supplied by the 
user’, ‘The name supplied by the user’, 
‘The definition supplied by the user’ 
) 
; 
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Column Value Notes 
EID EID obtained 

above 
 

AID 41 The AID for the Data scales 
attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS PDFN The object class of the 
probability density function. 

SCODE CHAR_ARR The structure code of the Data 
scales attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 
 

 
 
 
2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 41,   
1000, ‘PDFN’, ‘CHAR_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Data scales. 
 
3. Insert the following attribute data into the DT_CHAR_ARR 

table: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 41 The AID for the Data scales 
attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

 
 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 
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4. Insert the following attribute data into the VL_CHAR_ARR 

table: 
 

Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
value being entered, e.g.: 1, 2, 
3, etc. 

CVAL1 D1 
 

The code for the data scale, 
e.g. ‘D1’. 

 
The SQL to insert the data is: 

 
 

 
 
This is repeated for each data scale code entered. The sequence 
number is incremented by one for each entry in the list. 
 

 
iv. The Probability density function parameter list attribute 

 

Insert into PRJ2_VL_CHAR_ARR
( 
ARRID, SEQ,  
CVAL 
) 
values  
( 
ARRID obtained above, 1, ‘D1’) 
; 

Insert into PRJ2_DT_CHAR_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 41, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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The ‘value’ of the Probability density function parameter list 
attribute comprises an array of paired values, the first containing a 
symbol for the parameter and the second the name of the 
parameter. The information recording a ‘value’ is spread over two 
tables; the object, attribute and date information being held in the 
DT table and the array in the VL table. The tables are linked 
through their array ID (ARRID) columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 24 The AID for the Probability 
Density Function Parameter 
List attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS PDFN The object class of the 
probability density function. 

SCODE CHARCHAR_AR
R 

The structure code of the 
Probability Density Function 
Parameter List attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 
03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only 
one object class attribute for 
this object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 
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2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 
 

 
 
Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Probability 
density function parameter list. 

 
3. Insert the following attribute data into the 

DT_CHARCHAR_ARR table: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 24 The AID for the Probability 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 24,   
1000, ‘PDFN’, ‘CHARCHAR_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
Density Function Parameter 
List attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

 
 

 
 
4. Insert the following attribute data into the 

VL_CHARCHAR_ARR table: 
 

Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
pair of parameter values being 
entered, e.g.: 1, 2, 3, etc. 

CVAL1 a 
 

The symbol for the parameter, 
e.g. ‘a’. 

Insert into PRJ2_DT_CHARCHAR_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 24, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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Column Value Notes 
CVAL2 Left limit The name for the parameter, 

e.g. ‘Left limit’. 
 
The SQL to insert the data is: 

 
 

 
This is repeated for each parameter entered. The sequence number 
is incremented by one for each entry in the list. 
 
 

6. End the transaction – Commit if all OK else Rollback. 
 

1.5.3 Storing Autocorrelation Function definitions 

1.5.3.1 Autocorrelation Function definition data 
Figure 8 below shows an outline form for adding, updating and deleting the definitions of the 
shapes used for recording autocorrelation functions. 
 
 

Insert into PRJ2_VL_CHARCHAR_ARR
( 
ARRID, SEQ,  
CVAL1, CVAL2 
) 
values  
( 
ARRID obtained above, 1,  
‘a’, ‘Left limit’) 
; 
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Figure 8 Draft form for defining the shapes used to record autocorrelation 
functions 

 
Definitions of autocorrelation functions will be stored in the database as objects, each one 
being an instance of the object class Autocorrelation Function Definition (ACFN). The 
autocorrelation function ID, name and description will be stored in the UID, Name and Defn 
fields of the User Identification attribute (UNIV.UIDENT). Parameter descriptions will be 
stored in the Autocorrelation Function Parameter List attribute (UNCT.ACFPRM). 
 
The initial list of shapes is given below in Table 10. These will be set up in the database 
during the database initialisation process. 
 

Table 10  List of shapes and their parameters for recording autocorrelation 
functions 

Name Formula Parameter 

Exponential a
h

eh
−

=)(ρ  a 

Gaussian 
2

a
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PDF parameters
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Name Formula Parameter 

Hole effect <<will follow>>  

Spherical 
ahfor0

ahfor
a
h

2
1

a2
h31)h(

3

≥=

<⎟
⎠
⎞

⎜
⎝
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Nugget 0hfor0
0hfor1)h(

>=
==ρ  ? 

 

1.5.3.2 Procedure for storing autocorrelation function definitions  
The procedure for storing an autocorrelation function definition is essentially the same as that 
for a probability density function – see 1.5.2.2. 
 
Probability density function definitions are recorded in the database as instances of the object 
class Probability density function (PDFN) and their basic details are stored in the following 
attributes which will have been defined during the set up process: 
 

 
 

1.5.4 Defining a new source of uncertainty and adding it to a library 

1.5.4.1 Source of uncertainty data 
Sources of uncertainty will be stored in the database as object, each one being an instance of 
the object class Source of Uncertainty (SRCU). 
 
A new source of uncertainty is created in the database by inserting values for: 
 

1. The object class attribute (UNIV.OCLASS) (mandatory must be set to ‘SRCU’) 
2. The uncertainty library attribute (UNCT.LIB) 

Attributes for object class Autocorrelation Function (PDFN) 
EID of 
definition 
(used as 
AID) 

Dictionary 
code 

Attribute 
code 

Name Object 
identification 
attribute 
fields 

Comment 

3 UNIV OCLASS Object class OCLASS Stored in the 
DT_OLASS table. 

4 UNIV UIDENT User identification 
User ID 
Name 
Definition 

 
USERID 
 

Stored in the 
DT_IDENT table. 

42 UNCT ACFPRM Autocorrelation 
function parameter 
list 

 Stored in the 
DT_CHARCHAR_AR
R and 
VL_CHARCHAR_ARR 
tables 
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3. The user identification attribute (UNIV.UIDENT) which has the fields: 
a. User ID (mandatory) (UNIV.UIDENT.USERID) 
b. Name (mandatory) (UNIV.UIDENT.NAME) 
c. Definition (optional) (UNIV.UIDENT.DEFN) 

4. The pedigree matrix attribute (UNCT.PDMT) 
 
Figure 9 shows a simple dialogue for entering such information.  
 

 

Figure 9 Draft form for entering a Source of uncertainty 

1.5.4.2 Procedure for storing sources of uncertainty 
The procedure for storing sources of uncertainty is as follows: 
 

1. Login to the RDBMS, if not already connected. 
2. Ask the user for the project code of the project to which a new source of uncertainty 

is being added, if not already known. 
3. Obtain the details of the source of uncertainty from the user: 

a. The object class 

Source of Uncertainty Definition 

Object class : 

User ID : 

SRCU

INACC 

Description :  

?

?

?

Pedigree matrix

Score Definition of score

1 Instruments are well suited to the field situation and are precisely calibrated.

 
 
?

Instruments are of unknown quality or applicability.* 5 

Name : ?

     

2 Instruments are suited to the field situation and are calibrated.

3 Instruments are of questionable reliability and applicability. 

4 Instruments are not well matched to the field situation and are not calibrated.

Instrument accuracy 

In practice, instrument accuracy is usually 
limited by design, expressed, for example, 
through limits of detection, and by field 
conditions. 

Source library : Default ?General
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b. The source library - Library names are composed of two parts; the second part 
being a subdivision of the first. If the library names are predefined, then they 
can be stored as the permitted values of the source library attribute. 

c. Source of uncertainty user ID 
d. Source of uncertainty name 
e. The pedigree matrix: 

iii. Score 
iv. Definition of score 

 
Optionally: 
 
f. Source of uncertainty description 

 
Source of uncertainty definitions are recorded in the database as instances of the object 
class Source of uncertainty (SRCU) and their basic details are stored in the following 
attributes which will have been defined during the set up process: 
 

Attributes for object class Source of uncertainty (SRCU) 
EID of 
definition 
(used as 
AID) 

Dictionary 
code 

Attribute 
code 

Name Object 
identification 
attribute 
fields 

Comment 

3 UNIV OCLASS Object class OCLASS Stored in the 
DT_OLASS table. 

4 UNIV UIDENT User identification 
User ID 
Name 
Definition 

 
USERID 
 

Stored in the 
DT_IDENT table. 

63 UNCT LIB Uncertainty library  Stored in the 
DT_CHARCHAR_AR
R and 
VL_CHARCHAR_ARR 
tables 

62 UNCT PEDS Pedigree matrix  Stored in the 
DT_INTEGERCHAR 

 
 
4. Begin a transaction 
5. Add the source of uncertainty 
 
The following notes explain, step by step, how to create a new Source of uncertainty. For 
clarity, every step is shown. When you are familiar with the process, a number of short 
cuts will become apparent, which will reduce processing time. However, it is unwise to 
put in the short cuts until you understand the process. You will also note that some 
information is stored in more than one place. This is usually to improve retrieval 
performance. 
 

a. Obtain the object identification attributes for the object class SRCU. 
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b. Check that an object with object identification attribute values proposed for 
the new source of uncertainty does not exist already in the database. 

 

 
 

 
This should return no rows. If it does return a row, then a source of 
uncertainty with the object identification attribute values proposed already 
exists in the database. Display suitable message and ask the user for a new set 
of identification attribute values. 

 
c. Obtain an EID for the new source of uncertainty. 
 

  
 
This command retrieves the current highest EID used so far. Issue the ‘select’ 
command. When control is returned after a maximum wait of 1 second, check 
that Oracle didn’t time out waiting for another user to free the table. If it did, 
loop and repeat the command. 
 
Increment EID by 1 and update the count table. 
 

Select EID from HRIB_COUNT_EID for update of 
EID wait 1; 

Select OCLASS, USE_FOR,
SEQ, AID, 
SCODE, FCODE, 
O_T 

from  HRIB.PRJ1_OBJ_IDENT 
where OCLASS = ‘SRCU’ 
order by SEQ; 

Select T1.EID  
,T1.OCLASS  
,T2.USERID  

from  HRIB.PRJ1_DT_OCLASS T1 
,HRIB.PRJ1_DT_IDENT T2 

where T1.OCLASS = ‘SRCU’ 
and T1.AID = 3 
and T2.EID = T1.EID 
and T2.USERID = ‘user ID of new SRCU’ 
and T2.AID = 4; 
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The new value will be used for the EID of the source of uncertainty. 
 

d. Store each attribute used in the definition of the source of uncertainty 
 

i. The object class attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS SRCU The object class of the source 
of uncertainty. 

SCODE OCLASS The structure code of the 
Object Class attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same, as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 3,   
1000, ‘SRCU’, ‘OCLASS’, 
1, 03/05/2005, 03/05/2005 
) 
; 

Update HRIB_COUNT_EID set EID = EID + 1;
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2. Insert the attribute data into the DT_OCLASS table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator: 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource. 
OCLASS SRCU The object class of the source 

of uncertainty. 
 
The SQL to insert the data is: 
 
 
 

 
 

ii. The user identification attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Insert into PRJ2_DT_OCLASS 
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS 
) 
values  
( 
EID obtained above, 3, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘SRCU’ 
) 
; 
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Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS SRCU The object class of the source 
of uncertainty. 

SCODE IDENT The structure code of the User 
Identification attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

 
 
 
2. Insert the attribute data into the DT_IDENT table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

TID  03/05/2005       The date the object was 
created, e.g. 03/05/2005. 

RID 0 N/A 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 4, 
  
1000, ‘SRCU’, ‘IDENT’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
QCODE Null N/A 
VCODE Null N/A 
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null N/A 
DRID 1000 The EID of the default data 

resource. 
OCLASS SRCU The object class of the source 

of uncertainty. 
USERID The user ID 

supplied by the 
user 

The user ID of the source of 
uncertainty supplied by the 
user. 

NAME The name 
supplied by the 
user 

The name of the source of 
uncertainty supplied by the 
user. 

DEFN The definition 
supplied by the 
user 

The definition or description 
supplied by the user. 

 
The SQL to insert the data is: 
 
 
 

 
 

iii. The Uncertainty library attribute 
 

The ‘value’ of the Uncertainty library attribute comprises an array 
of paired values such as ‘Default’ and ‘General’ defining the 
subsection of one or more libraries (normally one) to which the 

Insert into PRJ2_DT_IDENT
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS, USERID, NAME, DEFN 
) 
values  
( 
EID obtained above, 4, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘SRCU’,  ‘The user ID supplied by the 
user’, ‘The name supplied by the user’, 
‘The definition supplied by the user’ 
) 
; 
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source belongs. The information recording a ‘value’ is spread over 
two tables; the object, attribute and date information being held in 
the DT table and the array in the VL table. The tables are linked 
through their array ID (ARRID) columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 63 The AID for the Uncertainty 
library attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS SRCU The object class of the 
source of uncertainty. 

SCODE CHARCHAR_AR
R 

The structure code of the 
Uncertainty library attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 
03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only 
one object class attribute for 
this object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 
 

 
 
 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 63,   
1000, ‘SRCU’, ‘CHARCHAR_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 
 

 
 
Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Data scales. 
 
3. Insert the following attribute data into the 

DT_CHARCHAR_ARR table: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 63 The AID for the Uncertainty 
library attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 
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4. Insert the following attribute data into the 

VL_CHARCHAR_ARR table: 
 

Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
value being entered, e.g.: 1, 2, 
3, etc. 

CVAL1 Default The main library name, e.g. 
‘Default’. 

CVAL2 General 
 

The subsection name, e.g. 
‘General’. 

 
The SQL to insert the data is: 

 
 

 
 
This is repeated for each additional library entered. The sequence 
number is incremented by one for each entry in the list. 

Insert into PRJ2_VL_CHARCHAR_ARR
( 
ARRID, SEQ,  
CVAL1, CVAL2 
) 
values  
( 
ARRID obtained above, 1, 
‘Default’, ‘General’) 
;

Insert into PRJ2_DT_CHARCHAR_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 63, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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iv. The Source of uncertainty pedigree matrix 
 

The ‘value’ of the pedigree matrix attribute comprises an array of 
paired values, the first containing a score in the range 1 - 5  and the 
second an explanation of the score. The information recording a 
‘value’ is spread over two tables; the object, attribute and date 
information being held in the DT table and the array in the VL 
table. The tables are linked through their array ID (ARRID) 
columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 62 The AID for the Pedigree 
matrix attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS SRCU The object class of the 
source of uncertainty. 

SCODE CHARCHAR_AR
R 

The structure code of the 
Pedigree matrix attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 
03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only 
one object class attribute for 
this object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 
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2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 
 

 
 
Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Source of 
uncertainty parameter list. 

 
3. Insert the following attribute data into the 

DT_CHARCHAR_ARR table: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 62 The AID for the Pedigree 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 62,   
1000, ‘SRCU’, ‘CHARCHAR_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
matrix attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

 
 

 
 
4. Insert the following attribute data into the 

VL_CHARCHAR_ARR table: 
 

Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
matrix row being entered, e.g.: 
1, 2, 3, etc. 

CVAL1 1 
 

The score, e.g. ‘1’ 

CVAL2 Instruments are The explanation, e.g. 

Insert into PRJ2_DT_CHARCHAR_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 62, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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Column Value Notes 
well suited to 
the field 
situation and 
are precisely 
calibrated 

‘Instruments are well suited to 
the field situation and are 
precisely calibrated’. 

 
The SQL to insert the data is: 

 
 

 
This is repeated for row of the matrix ( normally five). The 
sequence number is incremented by one for each entry in the list. 
 
 

6. End the transaction – Commit if all OK else Rollback. 
 

1.5.5 Storing Uncertainty Model definitions 

1.5.5.1 Uncertainty Model definition data 
Figure 10 below shows an outline form for adding new and updating or deleting existing 
uncertainty model definitions held in the database. 

Insert into PRJ2_VL_CHARCHAR_ARR
( 
ARRID, SEQ,  
CVAL1, CVAL2 
) 
values  
( 
ARRID obtained above, 1,  
‘1’, ‘Instruments are well suited 
to the field situation and are 
precisely calibrated’) 
;
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Figure 10 Draft form for defining an uncertainty model 

Uncertainty Model Definition  

Object class : 

User ID : 

UCMD 

Description :  

?

?

?

Name : ?

     

 

Applies to object  :  ? 

Class

 

ID 

Applies to attribute   ? 

Dict

 

Name 

 ID Source name Source 
significance 
rank 

Source 
significance 
% 

Source 
pedigree 
score 

Source pedigree explanation  

        
       
       
       
       

 

        
 

Sources of uncertainty :  

Method of 
recording Quantitative ? 

PDF

Goodness of model : 

Experience of data : ?
Experience of methods : ?
Knowledge of sources : ?
Breadth of assessment : ?
Depth of assessment : ?
Overall quality of assessment : ?

Score 
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Definitions of Uncertainty models will be stored in the database as objects, each one being an 
instance of the object class Uncertainty model(UCMD).  
 
The ‘applies to (objects)’ list is stored in the ‘applies to (objects)’ (UNCT.UMOBJLST) 
attribute as a list of object identifiers. It is suggested that user selects an object class from the 
drop down which then causes the ID drop down to be populated with the values of the object 
identification attributes of objects in that class. 
 
The ‘applies to (attributes)’ list is stored in the ‘applies to (attributes)’ (UNCT.UMATT) 
attribute as a list of the attribute definition object identifiers. It is suggested that user selects a 
dictionary from the drop down which then causes the Name drop down to be populated with 
the names of attributes in that dictionary. 
 
The uncertainty model ID, name and description will be stored in the UserID, Name and 
Defn fields of the User Identification attribute (UNIV.UIDENT).  
 
The list of sources of uncertainty that apply to the model is stored in the ‘has sources of 
uncertainty’ attribute (UNCT.UMSRC). It is suggested that the user picks these from a drop 
down populated by querying the sources of uncertainty in the database. A refinement would 
be to allow the user to select a library and library subsection before choosing a source. 
 
The attributes Significance of the sources of uncertainty – rank (UNCT.SRCSIGR), 
Significance of the sources of uncertainty – percent (UNCT. SRCSIGP) and Pedigrees of 
sources of uncertainty scores (UNCT. PEDS) contain information describing the importance 
of the source. They are all arrays and it is important that they are all synchronised with the 
list of sources. If they are to have predefined values, i.e. the user has to choose from a set list 
of options, then these can be stored in the corresponding permitted values tables. 
 
The Method of recording uncertainty indicator attribute (UNCT.UMIND) should be picked 
from a drop down generated from the permitted values list for the attribute. At the start, this 
will only contain one option, ‘Quantitative’ but could later be extended to include 
‘Qualitative’ and ‘Scenario’. 
 
The ‘is described by the probability density function’ attribute (UNCT.UMPDF) contains a 
list of object identifiers pointing to the PDF definition objects and hence their names. 
 
The Experience of data – score (UNCT.EODS), Experience with methods – score 
(UNCT.EOMS), Knowledge of sources – score (UNCT.KOSS), Breadth of assessment – 
score (UNCT.BOAS), Depth of assessment – score (UNCT.DOAS) and Overall quality of 
assessment – score (UNCT.OQAS) attributes record an assessment of the goodness of the 
model as a simple 1 -5 score. 
 

1.5.5.2 Procedure for storing uncertainty model definitions  
The procedure to add new uncertainty models is as follows: 
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1. Login to the RDBMS, if not already connected. 
2. Ask the user for the project code of the project to which a new probability density 

function is being added, if not already known. 
3. Obtain the details of the uncertainty model from the user: 

a. Object class 
b. ‘applies to (objects)’ 
c. ‘applies to (attributes)’ 
d. Uncertainty model user ID 
e. Uncertainty model name 
f. Uncertainty model description 
g. ‘has sources of uncertainty’ 
h. Significance of the sources of uncertainty – rank 
i. Significance of the sources of uncertainty – percent 
j. Pedigrees of sources of uncertainty scores 
k. Method of recording uncertainty indicator 
l. ‘is described by the probability density function’ 
m. Experience of data – score 
n. Experience with methods – score 
o. Knowledge of sources – score 
p. Breadth of assessment – score 
q. Depth of assessment – score 
r. Overall quality of assessment - score 

 
Uncertainty models are recorded in the database as instances of the object class 
Uncertainty model (UCMD) and their basic details are stored in the following attributes 
which will have been defined during the set up process: 
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Attributes for object class Uncertainty Model (UCMD) 
EID of 
definition 
(used as 
AID) 

Dictionary 
code 

Attribute 
code 

Name Object 
identification 
attribute 
fields 

Comment 

3 UNIV OCLASS Object class OCLASS Stored in the 
DT_OLASS table. 

4 UNIV UIDENT User identification 
User ID 
Name 
Definition 

 
USERID 
 

Stored in the 
DT_IDENT table. 

43 UNCT UMATT ‘applies to 
(attributes)’ 

 Stored in the 
DT_RELATE_ARR 

44 UNCT UMOBJLS
T 

‘applies to 
(objects)’ 

 Stored in the 
DT_RELATE_ARR 

52 UNCT UMSRC ‘has sources of 
uncertainty’ 

 Stored in the 
DT_RELATE_ARR 

53 UNCT SRCSIGR Significance of the 
sources of 
uncertainty - rank 

 Stored in the 
DT_INTEGER_ARR 

60 UNCT SRCSIGP Significance of the 
sources of 
uncertainty - 
percent 

 Stored in the 
DT_REAL_ARR 

61 UNCT PEDS Pedigrees of 
sources of 
uncertainty scores 

 Stored in the 
DT_INTEGERCHAR 

45 UNCT UMIND Method of 
recording 
uncertainty 
indicator 

 Stored in the 
DT_CHAR 

50 UNCT UMPDF ‘is described by the 
probability density 
function’ 

 Stored in the 
DT_RELATE 

51 UNCT UMACF ‘is described by the 
autocorrelation 
function’ 

 Stored in the 
DT_RELATE 

54 UNCT EODS Experience of data 
- score 

 Stored in the 
DT_INTEGER 

55 UNCT EOMS Experience with 
methods - score 

 Stored in the 
DT_INTEGER 

56 UNCT KOSS Knowledge of 
sources - score 

 Stored in the 
DT_INTEGER 

57 UNCT BOAS Breadth of 
assessment - 
score 

 Stored in the 
DT_INTEGER 

58 UNCT DOAS Depth of 
assessment - 
score 

 Stored in the 
DT_INTEGER 

59 UNCT OQAS Overall quality of 
assessment - 
score 

 Stored in the DT_ 
INTEGER tables 
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4. Begin a transaction 
5. Add the probability density function 
 
The following notes explain, step by step, how to create a new uncertainty model. For 
clarity, every step is shown. When you are familiar with the process, a number of short 
cuts will become apparent, which will reduce processing time. However, it is unwise to 
put in the short cuts until you understand the process. You will also note that some 
information is stored in more than one place. This generally to improve retrieval 
performance. 
 

e. Obtain the object identification attributes for the object class UCMD. 
 

 
 
 

f. Check that an object with object identification attribute values proposed for 
the new uncertainty model does not exist already in the database. 

 

 
 

 
This should return no rows. If it does return a row, then an uncertainty model 
with the object identification attribute values proposed already exists in the 
database. Display suitable message and ask the user for a new set of 
identification attribute values. 

Select OCLASS, USE_FOR,
SEQ, AID, 
SCODE, FCODE, 
O_T 

from  HRIB.PRJ1_OBJ_IDENT 
where OCLASS = ‘UCMD’ 
order by SEQ; 

Select T1.EID  
,T1.OCLASS  
,T2.USERID  

from  HRIB.PRJ1_DT_OCLASS T1 
,HRIB.PRJ1_DT_IDENT T2 

where T1.OCLASS = ‘UCMD’ 
and T1.AID = 3 
and T2.EID = T1.EID 
and T2.USERID = ‘user ID of new 
uncertainy model’ 
and T2.AID = 4; 
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g. Obtain an EID for the new uncertainty model. 
 

  
 
This command retrieves the current highest EID used so far. Issue the ‘select’ 
command. When control is returned after a maximum wait of 1 second, check 
that Oracle didn’t time out waiting for another user to free the table. If it did, 
loop and repeat the command. 
 
Increment EID by 1 and update the count table. 
 

 
 

The new value will be used for the EID of the PDF. 
 

h. Store each attribute used in the definition of the uncertainty model 
 

i. The object class attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS UCMD The object class of the 
uncertainty model. 

SCODE OCLASS The structure code of the 
Object Class attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same, as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

Select EID from HRIB_COUNT_EID for update of 
EID wait 1; 

Update HRIB_COUNT_EID set EID = EID + 1;
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2. Insert the attribute data into the DT_OCLASS table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 3 The AID for the Object Class 
attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator: 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource. 
OCLASS UCMD The object class of the 

uncertainty model. 
 
The SQL to insert the data is: 
 
 
 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 3,   
1000, ‘UCMD’, ‘OCLASS’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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ii. The user identification attribute 
 

1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS UCMD The object class of the 
uncertainty model. 

SCODE IDENT The structure code of the User 
Identification attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 

Insert into PRJ2_DT_OCLASS 
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS 
) 
values  
( 
EID obtained above, 3, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘UCMD’ 
) 
; 
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2. Insert the attribute data into the DT_IDENT table as follows: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 4 The AID for the User 
Identification attribute. 

TID  03/05/2005       The date the object was 
created, e.g. 03/05/2005. 

RID 0 N/A 
QCODE Null N/A 
VCODE Null N/A 
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null N/A 
DRID 1000 The EID of the default data 

resource. 
OCLASS UCMD The object class of the 

uncertainty model. 
USERID The user ID 

supplied by the 
user 

The user ID of the uncertainty 
model supplied by the user. 

NAME The name 
supplied by the 
user 

The name of the uncertainty 
model supplied by the user. 

DEFN The definition 
supplied by the 
user 

The definition or description 
supplied by the user. 

 
The SQL to insert the data is: 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 4, 
  
1000, ‘UCMD’, ‘IDENT’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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iii. The ‘applies to (objects) attribute 
 

The ‘value’ of the ‘applies to (objects)’ attribute comprises an 
array of object identifiers for the objects to which the model 
applies. This list is designed to simplify the task of finding 
appropriate models in the assessment process. The information 
recording a ‘value’ is spread over two tables; the object, attribute 
and date information being held in the DT table and the array in the 
VL table. The tables are linked through their array ID (ARRID) 
columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 44 The AID for the ‘applies to 
(objects)’ attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS UCMD The object class for 
uncertainty models. 

SCODE RELATE_ARR The structure code of the 
‘applies to (objects)’ attribute. 

OCOUNT 1  
MINTID 03/05/2005 The date on which the object 

was created, e.g. 03/05/2005. 
 

Insert into PRJ2_DT_IDENT
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
OCLASS, USERID, NAME, DEFN 
) 
values  
( 
EID obtained above, 4, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
‘UCMD’,  ‘The user ID supplied by the 
user’, ‘The name supplied by the user’, 
‘The definition supplied by the user’ 
) 
; 
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Column Value Notes 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date on which the object 
was created. 

 
The SQL to insert the data is: 
 

 
 
 
2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 
 

 
 
Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Data scales. 
 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 44,   
1000, ‘UCMD’, ‘RELATE_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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3. Insert the following attribute data into the DT_RELATE_ARR 
table: 

 
Column Value Notes 
EID EID obtained 

above 
 

AID 44 The AID for the ‘applies to 
(objects)’attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

 
 

 
 
4. Insert the following attribute data into the VL_RELATE_ARR 

table: 
 

Column Value Notes 

Insert into PRJ2_DT_RELATE_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 44, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
value being entered, e.g.: 1, 2, 
3, etc. 

OCLASS UCMD The object class for 
uncertainty models 

OVAL The object 
class for the 
object to which 
the model 
applies. 

The object class for the object 
to which the model applies. 

EVAL The EID of the 
object to which 
the model 
applies. 

The EID of the object to which 
the model applies. 

 
The SQL to insert the data is: 

 
 

 
 
This is repeated for each object to which the model applies. The 
sequence number is incremented by one for each entry in the list. 

 
iv. The ‘applies to (attributes)’ attribute 

 
The procedure is essentially the same as for the The ‘applies to 
(objects) attribute. 
 

v. The ‘has sources of uncertainty’ attribute 
 

The procedure is essentially the same as for the The ‘applies to 
(objects) attribute. 
 

Insert into PRJ2_VL_RELATE_ARR
( 
ARRID, SEQ,  
OCLASS, OVAL, EVAL 
) 
values  
( 
ARRID obtained above, 1, ‘UCMD’,‘ 
The object class for the object to 
which the model applies.’,’ The 
EID of the object to which the 
model applies.’) 
; 
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vi. The Significance of the sources of uncertainty - rank attribute 
 

The ‘value’ of the Significance of the sources of uncertainty - rank 
attribute comprises an array of values ranking the sources of 
uncertainty.  The information recording a ‘value’ is spread over 
two tables; the object, attribute and date information being held in 
the DT table and the array in the VL table. The tables are linked 
through their array ID (ARRID) columns. 
 
  
1. Insert into the IND_ATTLOC table the following information: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 53 The AID for the Significance of 
the sources of uncertainty - 
rank attribute. 

DRID 1000 The EID of the default data 
resource. 

OCLASS UCMD The object class for 
uncertainty models. 

SCODE INTEGER_AR
R 

The structure code of the 
Probability Density Function 
Parameter List attribute. 

OCOUNT OCOUNT + 1  
MINTID 03/05/2005 The date of the first 

occurrence of this attribute at 
this object, e.g. 03/05/2005. 
 
MINTID and MAXTID will be 
the same as there is only one 
object class attribute for this 
object at this point. 

MAXTID 03/05/2005 The date of the last 
occurrence of this attribute at 
this object. 

 
The SQL to insert the data is: 
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2. Obtain the array ID 
 

This command retrieves the current highest ARRID used so far. 
Issue the ‘select’ command. When control is returned after a 
maximum wait of 1 second, check that Oracle didn’t time out 
waiting for another user to free the table. If it did, loop and 
repeat the command. 
 
 

 
 
Increment ARRID by 1 and update the count table. 

 

 
 

The new value will be used for the ARRID of the Probability 
density function parameter list. 

 
3. Insert the following attribute data into the DT_INTEGER_ARR 

table: 
 

Column Value Notes 
EID EID obtained 

above 
 

AID 53 The AID for the Significance of 

Select ARRID from HRIB_COUNT_ARRID
for update of ARRID wait 1; 

Update HRIB_COUNT_ARRID
set ARRID = ARRID + 1; 

Insert into PRJ2_IND_ATTLOC
( 
EID, AID, 
DRID, OCLASS, SCODE 
OCOUNT, MINTID, MAXTID 
) 
values  
( 
EID obtained above, 53,   
1000, ‘UCMD’, ‘INTEGER_ARR’, 
1, 03/05/2005, 03/05/2005 
) 
; 
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Column Value Notes 
the sources of uncertainty - 
rank attribute. 

TID 03/05/2005
 

The date the object was 
created. 

RID 0  
QCODE Null  
VCODE Null  
UMID -2 The uncertainty assessment 

indicator. 
-2 Unassessed 
-1 Unknown 
0 Certain 
+ve Assessed 

MID Null  
DRID 1000 The EID of the default data 

resource ID. 
ARRID ARRID 

obtained above 
The array ID linking this row to 
the rows in the VL table 
containing the array values. 

 
The SQL to insert the data is: 

 
 

 
 
4. Insert the following attribute data into the VL_INTEGER_ARR 

table: 
 

Column Value Notes 
ARRID ARRID 

obtained above 
 

SEQ 1 The sequence number for the 
value being entered, e.g.: 1, 2, 
3, etc. 

IVAL The value 
entered by 

The source’s rank in terms of 
importance – a number in the 

Insert into PRJ2_DT_INTEGER_ARR
( 
EID, AID, TID, RID, 
QCODE, VCODE, UMID, MID, DRID, 
ARRID 
) 
values  
( 
EID obtained above, 53, 03/05/2005, 0, 
Null, Null, -2, Null, 1000, 
ARRID obtained above) 
; 
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Column Value Notes 
the user. 
 

range 1 to the number of 
sources. 

 
The SQL to insert the data is: 

 
 

 
This is repeated for each source of uncertainty. The sequence 
number is incremented by one for each entry in the list. 
 

vii. The Significance of the sources of uncertainty - percent attribute 
The procedure is essentially the same as for the the Significance of 
the sources of uncertainty - percent attribute but note that the data 
are being entered into the REAL_ARR tables and that the AID of 
the attribute is now 60. 
 

The remaining attributes all follow a similar pattern. The important points to be aware 
of are placing the data in the correct table and using the correct attribute id. 

 
6. End the transaction – Commit if all OK else Rollback. 

1.5.6 Assessing the uncertainty of data in the database 
There are an infinite number of ways of selecting objects from the database. This section will 
describe the simplest and most common. 

1.5.6.1 Selecting an object 
Already accomplished in the DUE and covered in query guide. 

1.5.6.2 Selecting an attribute 
Already accomplished in the DUE and covered in query guide. 
 

1.5.6.3 Retrieving data for uncertainty assessment 

1.5.6.3.1 Obtaining a time-series of values for a date range 
Already accomplished in the DUE and covered in query guide. 

Insert into PRJ2_VL_INTEGER_ARR
( 
ARRID, SEQ,  
IVAL) 
values  
( 
ARRID obtained above, 1,  
‘The value entered by the user’) 
; 
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1.5.6.3.2 Obtaining all time-series values whose uncertainty is unassessed 

Already accomplished in the DUE and covered in query guide. 
 

1.5.6.4 Finding previously used uncertainty models for an attribute 
Already accomplished in the DUE. 

1.5.6.5 Finding previously used PDFs for an attribute 
Already accomplished in the DUE. 

1.5.6.6 Finding previously used autocorrelation functions 
Already accomplished in the DUE. 

1.5.6.7 Adding uncertainty information to the database 
Already accomplished in the DUE. 
 


