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Combined database
(D39)

This documentation of this deliverable consistthofe sections:

1) General description of the Opasnet base
2) Description of the Opasnet Base structure
3) Connection from Opasnet variables to the Opasnst:Ban example

The first section introduces the Opasnet Base tarfdnctionalities The wikipage from which
section 1 has been printed out below can be aateskép://en.opasnet.org/w/Opasnet_Base
using the following credentialsiser name=bioher,password=gADaC4h

The second section describes the interface andutietionalities of the Opasnet Base in
further depth. The wikipage from which section 2 lh&en extracted can be accessed (using
the credentials above) lattp://en.opasnet.org/w/Opasnet_Base_structure

The third section presents an example illustratiogy Opasnet variables are connected to the
Opasnet Base, from where one can retrieve thedstesellts of each variable.



1 Description of the Opasnet base

This section is a general description aboutQpasnet Base. For a detailed description of its
structure, se®pasnet Base structure

Opasnet Base is a part ofOpasnetconstituting a storage and retrieval systemHer t
resultsof variablesand thedatafrom studies It is designed to be flexible enough to
store information in almost any format: probabiliigtributions or deterministic point
estimates; spatially or temporally distributed ¢atadata with multiple dimensions. It
can be used as a direct source of input data fantgfative models, thus making it
possible to share multi-purpose information such@sulation data, climate
scenarios, or the dose-responses of pollutantsOpasnet Base can be accessed via
links in "metadata boxes" on "variable" and "stuggges , or via a dedicateeb
interface and also via the Analytica-based mo@glasnet base connection.ANA

Content

1 User interface for downloading data

2 User interface for uploading data

3 Some uses of Opasnet Base
o 3.1 Storage of interpreted model results
o 3.2 Storage of study results
o 3.3 Downloading results automatically to Analytioadel
o 3.4 Making value-of-information analyses in Opadrase
o 3.5 Analysing the change in the quality of a vdealesult in Opasnet base

4 See also

1 User interface for downloading data

The easiest way to use Opasnet Base is to findahable or study of interest from Opasnet,
and then click links either on the meta data bathentop right corner, or on the Result
section. They will lead you to a page where youselact which details of the variable you
want to see.



Variable information

Food intake in Spain
300

0

o]

Opaznet

Definitions

Available dimensions

0| 0| Zexafaperson

Samples

20

Results

The rezult containg 12000 rows

[ Fefresh results H Download C3Y H Sort ]

1615134 |1 4.5 Male 304443
1613133 | 2 Potatoes and ather tubers hzle 0.0113555
16151356 | 3 Potatoes and other tubers hale 0000537867
1613137 |4 Potatoes and ather tubers hzle 0.233703
16151355 |5 4-5 Male 92 265
1615139 |6 4.5 Male 1.40801
16151407 4.5 Male 210,707

Figure 1. User interface of Opasnet Base.

The results in Opasnet Base are typically not singimbers but tables with several indices
(also called dimensions or determinants). For exenfipod intake results may be given for
several age groups, and both sexes separatehisioase, sex and age are used as indices.
Because many variables may have a lot of indidss,the results may be large multi-
dimensional tables. This makes it difficult to fitice particular numbers the user is interested
in.

To overcome this problem, the user interface mékmsssible to select only those rows of
each index that are of interest. It is also posdibiselect the samplesize, i.e. how many
iterations are shown for each value. The outp@mdsnet Base is a table that first lists
technical information such are the row number efrésult in the database, the number of the
iteration, and the row description for each indBxe last column, Result, contains the actual
value of the variable.



It is possible to copy and paste the resultingetéblanother software. It is also possible to
save the result first as a comma separated vala¥)@le for further use.

2 User interface for uploading data

There are two ways of uploading data. If you hawvalgtica Enterprise, you can open the
moduleOpasnet base connection.AN#to your model and use it for uploading. You can
even upload a whole model at one time. If you doanvte Analytica Enterprise, you can use
web interfacdo upload data. With the web interface, you cay apload one variable or
study at a time.

CLOSE MODEL

Lumlnﬂ. t iy Diagram

{:] Object

Opasnet base connection Opasnet base connection

» O advanced upload . . .
This module saves original data or model results (a stuchy or a variable,

respectively) into the Cpasnet Base. You need your Opasnet username
and password to do that. You must fill in all tables and fields below before
the process is completed. Fill in the data below from top to bottom.

If an object with the same ldent already exists in the Cpasnet Base, the
inforrmation will be added to that ohject.

Befare you start, make sure that yvou have created an ohject page in the
Cipasnet wiki for each object (study or wariable) you want to upload.

O Basic help and explanations

( Basic help and explanations ]

Froviding general infarmation:

Opasnet Usernarme ‘Add username’
Opasnet password ‘Add passward'
Ohject info Edit Table

Froviding upload data:

Copy-paste a data table. Check that yuur_data

Chservations ‘Example  Year Wll table lnoks sensible:

Data info Edit Table)  Datatahle mid
Unploading data:
A) The default: Upload all data B} Upload so that the actual data is
directly to Opasnet Base. not visible without a password.

Metadata is visible ampvay.
pload data Upload nan-

nublic data

Figure 2. User interface for uploading data to @pa8ase.

3 Some uses of Opasnet Base
3.1 Storage of interpreted model results

Originally, Opasnet baseas designed to serve as the storage for integprabdel results,
i.e.variableresults Variables attempt to answer specific real-wonésions, and their
results are the current best estimates as the amsovthese questions. This is different to
studiesthat report the observations from a single stidyiable results are expected to be
eternally improving in time, while data from a spud fixed after the study has been done
and the observations made.




3.2 Storage of study results

Opasnet Base can be used to collect observation data fstuies A study can be a
traditional research study, documented in Opasaét Bfterwards, or it can be an Opasnet
study where the data is collected on a particulz@sbet page with a web form. There can be
several purposes to using Opasnet Base as a gasitozy:

« To collect observation data to be directly and emently usable in interpretations of
variablesand othepbjects

« To collectively collect information about specitiases for the purpose of
conditionalizing generalised assessment modelsdwath specific to particular cases.

However, there are some things about variablestartes that should be understood:

« The object for a collection of observations is@dlastudy, while the object of
interpretations is calledariable As an example, a study can collect information
about a population group by a questionnaire anking a blood sample. The study
identifier is the Obj.id in the Opasnet Base.

- The object may be divided into smaller pieces alomg or morendices For
example, the questionnaire may have 30 questiowistheerefore the questionnaire
data can be indexed by an index with 30 columnsdws, depending on which way
you think), one row for each question. Each colwhthe study object has one cell,
i.e. an answer to one question. For example, ibtead markers will be studied along
with 30 questions,the study object will have 40s;&lnd the index has 40 columns
(30 from the questionnaire, 10 from the blood sanhplhe cell identifier is the
Cell.id in the Opasnet Base.

- For each individual patient, there is one row odervations (in the example each 40
cells). The observation row identifier is Res.SamplOpasnet Base.

« The actual result of a particular cell of a pafcypatient is located in Sam.Result in
Opasnet Base (or in Res_info.Description in the edsere the result is text, i.e. non-
numeric).

« Each study may be multidimensional just like aafale and have indices along e.g.
space, time, or sex.

- If the data is collected using an Opasnet web foner) the timestamp and username
or IP will be recorded for each entry into Residffben and Resinfo.Who fields,
respectively. This is not needed, if the data cofras a previously performed study
(which is static data in the eyes of Opasnet).

- In some cases, it might be useful to restrict tn@lper of entries per user to one.
However, this is done only at the interpretatioaggwhere only the last entry is
counted. There are no restrictions to enter new, @aid therefore a user may change
his/her previous entry by simply making a new entry



3.3 Downloading results automatically to Analytica model

It is possible to automatically download valuesiir@pasnet Base into an Analytica model.
To do this, you must hav@pasnet Base connection.ANAodule uploaded into your model,
and you must have Analytica Enterprise versionnlye use

get_sample(variable_identifier)

or other functions to call values from Opasnet Baséhis way it is possible to keep data in
Opasnet Base so that every time the model is tuwvill iuse the most up-to-date values from
the database. If the results are then uploaddtktddatabase, they are automatically coherent
with other results in the database. On the othed hidyou always want to use a particular
version of data, that can be defined in the Anadyget sample function as an additional
parameter. In this way, you can always get reshitsare consistent with your previous
results (but not necessarily with the newest infation about the topic).

3.4 Making value-of-information analysesin Opasnet base

Value of information(VOI) is adecision analysiool for estimating the importance of
remaining uncertainty for decision-making. Opadreete can be used to perform a large
number of VOI analyses, because all variablesratied right format for that: as random
samples from uncertain variables. The analysigmedy optimising amdicatorvariable by
adjusting alecision variableso that the variable under analysis is conditigedlto different
values. All this can in theory be done in the Ogasase by just listing the indicator, the
decision variable, and the variable of interesacRcal tools should be developed for this.
After that, systematic VOI analyses can be made aweide range of environmental health
issues.

3.5 Analysing the changein the quality of a variable result in Opasnet base

All results that have once been stored in the Ogtdsase remain there. Old results can be
very interesting for some purposes:

« The time trend oinformativenes&ndcalibration(seeperformancecan be evaluated
for a single variable against the newest infornrmatio

- Critical pieces of information that had a major ampon the informativeness and
calibration can be identified afterwards.

« Large number of variables can be assessed anfbkogiing questions can be asked:

o How much work is needed to make a variable witls@aable performance for
practical applications?

o What are the critical steps after which the vaegt#rformance is saturated,
i.e., does not improve much despite additionalré?fo



4 See also

+ Open Office documerdbout Opasnet Base

« Opasnet Base structure

« Opasnet

« Open assessment

+ Opasnet base connection.ANA

+ CSC e-infrastructure strategy




2 Opasnet base structure

This page is about treer ucture of the Opasnet Base. For a general description, S8pasnet

base

1 Scope

2 Definition

o 2.1Data

= 2.1.1 Software

= 2.1.2 Storage and retrieval of results of variables
o 2.2 Dependencies

3 Result

o 3.1 Table structure
= 3.1.1 Objinfo: new structure
= 3.1.2 All tables: Overview
4 See also
o 4.1 Some useful syntax

1 Scope

Opasnet base is a storage and retrieval systemresultsof variableanddatafrom studies
What is the structure @pasnet bassuch that it enables the following functionalites

1.

Storage of results of variables with uncertaintilben necessary, and as
multidimensional arrays when necessary.

Automatic retrieval of results when called fr@pasnet wikior other platforms or
modelling systems.

Description and handling of tlttmensionghat avariablemay take.
It is possible to protect some results and data freading by unauthorised persons.

If is possible to build user interfaces for eagihfering observations into the Base.

2 Definition
2.1 Data

2.1.1 Software

Because Opasnet base will contain very large arsamfimhostly numerical information, the
state-of-the-art structure iISs)L database. Because of its flexibility, ease of asd, cost,
MySQL is an optimal choice among SQL software. In addito the database software, a



variable transfer protoca needed on top of that so that the results nébkes can be
retrieved and new results stored either autom&fibgla calculating software, or manually
by the user. Fancy presenting software can be dnitop of the database, but that is not the
topic of this page.

2.1.2 Storage and retrieval of results of variables

The most important functionality is to store anttieze the results of variables. Because
variables may take very different forms (from ag##wvalue such as natural constant to an
uncertain spatio-temporal concentration field abherwhole Europe), the database must be
very flexible. The basic solution is describedhetariablepage, and it is only briefly
summarised here. The result is described as

P(RlX 1,X 2,...)

where P(R) is the probability distribution of thesult and xand % are definingocationsof
adimensionwhere a particular P(R) applies. Typically locai@re operationalised as
discreteindices A variable must have at least one dimensidmcertaintyabout the true
value of the variable is operationalised as a randample from the probability distribution,
in such a way that the samples are located alomgdax Sample, which is a list of integers
1,2,3...n, where n=number of samples.

« Old description of the structure

2.2 Dependencies

« Opasnet structure

« Open assessment

3 Result
Opasnet base isMySQL database located laitp://base.opasnet.arg

3.1 Tablestructure

3.1.1 Objinfo: new structure

The structure of Objinfo should be changed. Thgioal plan was that there is at most one
row of Objinfo per Object. Now it is clear thatghdoes not have all functionalities we need.
Instead, there should be a possibility to add amglver of actions per object. Therefore, even
the name of the table should be changed to Act.stilueture should be changed accordingly:

« The field id is the primary field for the table.istNOT the Obj.id any longer.
« A new field Obj_id should be added. This is the fiétd id.

- End field should be removed, it is not used.

« Url should be changed to Comment, as it may coraisio other info.

« The length of Comment should be 250 charactelg#at).
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« Begin should be replaced by When, which is theenurtimestamp of the row
addition.

« A new field Act_id should be added.

- A new table Acttype for actions should be added:duld contain only fields id and
Act, and the following rows:

. Start the object
. Finish the assessment
. Add a reference

. Add an URL

1
2
3
4
5. Peer review the object definition: accept basetherdiscussion
6. Peer review the object definition: reject basedhendiscussion
7. Peer review the object definition: accept (persamahion)

8. Peer review the object definition: reject (persamahion)

9. Clairvoyant test for the scope: pass

10. Clairvoyant test for the scope: fall

11.Save a run of the object.

4 See also
4.1 Some useful syntax

« http://www.baycongroup.com/sal join.htm

« Opasnet base connection.AN@& Analytica: for writing and reading variablestdts
into and from the database. Writing requires awass$. For SQL used in the model,
see the model page.

« Some historical queries

SELECT Obj.id, Obj.Ident, Obj.Name, Obj.Typ_id, Sty _id, Itemm.Ident as
lident, temm.Name as Iname

FROM Obj

LEFT JOIN Sett ON Obj.id = Sett.Obj_id

LEFT JOIN Item ON Sett.id = Item.Sett _id

LEFT JOIN Obj AS Itemm ON Item.Obj_id = ltemm.id

NOTE! Thequeriesbelow work in the new database " opasnet_base", not " resultdb" as
theold versions.

List all dimensionsthat have indices, and the indices concatenated:

SELECT Dim.ldent, Dim.Name, Dim.Unit, Group_concat( Ind.ldent
ORDER BY Ind.Name SEPARATOR ', ") as Indices
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FROM Obj AS Dim, Obj as Ind, Sett, Item
WHERE Dim.id = Sett.Obj_id

AND Sett.Settype _id=1

AND Sett.id = Item.Sett_id

AND Item.Obj_id = Ind.id

GROUP BY Dim.Name

ORDER BY Dim.id

List all indices, and their locations concatenated:

SELECT Ident, Name, Unit, GROUP_CONCAT(Location ORD ER BY Roww SEPARATOR ',
") AS Locations

FROM Obj AS Ind, Loc

WHERE Ind.id = Loc.Obj_id_i

GROUP BY Name

ORDER BY Name

List all variablesand their runs, and also list all indices (concatenated) used for each
variablefor each run.

SELECT Var_id, Run_id, Ident, Name, GROUP_CONCAT(In dic SEPARATOR ', ") AS
Indices, N, Method
FROM

(SELECT Var.id as Var_id, Run.id as Run_id, Var. Ident AS Ident, Var.Name
as Name, Ind.ldent AS Indic, N, Run.Name AS Method

FROM Obj AS Var, Obj AS Run, Obj AS Ind, Loccell , Loc, Cell

WHERE Var.id = Cell.Obj_id_v

AND Run.id = Cell.Obj_id_r

AND Cell.id = Loccell.Cell_id

AND Loc.id = Loccell.Loc_id

AND Ind.id = Loc.Obj_id_i

GROUP BY Var_id, Run_id, Ind.ldent ) AS Templ
GROUP BY Var_id, Run_id

3.1.2 All tables; Overview

+  We needRessec (Result secure) ariResinfosec (Result info secure) tables for secure

information. All other tables are openly readabieept these two. They have the
same structure as Res and Resinfo tables, resglgctiv



Obj

Describes alf objects

FIELD TYPE EXTRA
idd int107) pritnary
Iddent varchar(20) unicjue
[Mame varchar(200)

Uit varchar(16]

Dhijtype_id tinyirt(3)

Page int(10)

Wiki_icl tinyint3)

w1: Unit should have atleast 32 characters. --Jouni 19:29, 17 September 2009 (EEST)

--2: e can increase itto 64 at once. --Juha Villman 07:52, 18 September 2003 [EEST)

tem

Mems of 2 set

FIELD TVPE | EXTRA
id int(10) | primary
Sett_id (zet to which the item intc10)

belongs)

Obj_icd (fterm icl) int(107

Fail (membership not walid?) tinyint(1)

Sett

Listof sets

FIELD TYPE EXTRA
id int(10) primary
Ohi_id int10)

Settype_id tinyint(3)

Wiki (previously Vik)

kT information

FIELD TYPE EXTRA
il tirryint(3 primary
Ul warchar(255)

‘WWname warchar( 200

Cell (previously Res)

Celis of an object

FIELD TYPE EXTRA
idd irt(12) | primary
Ohj_id_v (variable id) int( 107

Obj_idd_r (run icl) int(107

Mean (mean of the cell) flost

M (samplesize) irt(107)

Loceell (previously Locres)

Locations of g celf

FIELD TYPE EXTRA
id it 107 primary
Cell_id 10y
Loc_id i1 o)

Settype (previously Sty)

Tipes of setiterm memberships

FIELD TYPE EXTRA
idd tirvyint(3)

Settype (previously Stype) | varchar(30)

Resinfo (previously Descr)

Additional description of the result

FIELD TYPE EXTRA
id bigint(20) primary
Restext (previously

Description) varchar(250)

Whio varchar(50)

When timestamg

12

Loc

Location information

FIELD TYPE EXTRA
idd int107) pritnary
Obi_idd_i (inclex icf) int(107

Location warchar(10007)

Rovwy (rovy # of index) | Mediumint(3)
Description varchar(1350)

Res (previously Sam)

Result distribution (gctual vaives)

FIELD TYPE EXTRA
id bigirt( 207 | primary
Cell_id int(12)

Obs (previously Sample) int( 107
Result float

Objtype (previously Typ)

Tipes of objects

FIELD TYPE EXTRA
id tireint(3) pritmary
Ohitype (previously Type) | varchar(30)

Objinfo (previously Inf)

Additional information about the object

FIELD TYPE EXTRA
il int1m) primary
Bedin date:

Encl date

Wyhio warchar(50)

U warchar(250)
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3 Connection from Opasnet variablesto the Opasnet Base:
An example

Chapter 3 demonstrates the linkage between Opasddhe Opaset Base in light of the
example variableFood intake in Spain".

In Opasnet, real-world phenomena of interest astyaad by means of their dissection into
"variables" that collectively represent the relevset of interconnected elements, processes,
and features of those phenomena which is neceksaapalyzing, understanding, and
mitigating the problem. Each variable is defined described using a "variable page" in
Opasnet. In a small window located in the top rigirher of each variable page, there is a
"metadata box" that among other information corstérasult links" to the Opasnet Base,
including the links'List of uploads’, "Mean and SD", and" Sample". This is shown in picture
1, where red arrows indicate the result links Far variablé'Food intake in Spain”. In

addition, one can embed such "results links" anye/gthin a variable page.

Metadatafor thisvariable (please use
these attributes iAnalyticaandOpasnet
bas¢

Identifier Op_en3092

ModeratorNobody(see all)
Click here to sign up.

Show results from th®pasnet base beta

List of uploadd Mean and S0) Sample

(defaLT 100 iteratio

Picture 1. "Metadata box" can be used to accese#udts of the Opasnet variable as stored
in the Opasnet Base.

Other variables connected to the Opasnet Basexarspdified by the variable§~ood intake

in Finland" and"Food intake in Denmark", which are linked to in the "References" sectibn o
the variable Food intake in Spain" as printed out below. The original variable can b
accessed dtttp://en.opasnet.org/w/Food_intake in_Sp#smg the credentials

user name=bioher,password=qADaC4h
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Food intakein Spain

Contents
- 1 Scope
« 2 Definition
o 2.1 Data

o 2.2 Causality
o 2.3Unit

o 2.4 Formula

3 Result

4 See also

5 References

1 Scope

Food intake in Spain for age groups 0-65+ years

2 Definition

2.1 Data

The data contains:

a) Main food groups (ingredient level, classifioatused in EPIC)
b) Nutrients

c) Nutrient supplements

d) Fish and other seafood by species

Age groups are: 0, 1, 2, 3, 4-5, 6-9, 10-13, 1418724, 25-34, 35-44, 45-54, 55-64

This data is generated from the ENKID Study, whegcthe largest nutrition survey on the

child and adolescent Spanish population to B%te ENKID is a cross-sectional
epidemiological study of a representative sampleiSpanish population aged 2 to 24 years
(n=3534). Height and weight measurements wereethout using standard procedures and
equipment. Obesity and overweight were defined raiceg to BMI values for the 97th and
85th percentiles, respectively using Spanish refaxelata provided by Hernandez et al
(1998).

2.2Causality
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No upstream variables

2.3Unit

g/day (fish consumers)

2.4Formula

var a:=Spain_fi[Percentiles=Cumprob];

a.=

if a = null then 0 else a;

{var b:=array(percentiles,[0,0.00001,0.00002,0.0000 3,0.0004,0.00005));
if a=0 then b else a;}
cumdist(Cumprob,a,Cumprob)

3

4

S

E

Result

Seealso
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