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Introduction

1 Introduction

This document is the user guide for the BioPAT® Spectro SimApi from Sartorius Stedim Data Analytics.

It connects to an ODBC (Open Database Connectivity) data source. For the SimApi to be able to interpret the data the ODBC data
source needs to be structured in a particular way as described in this document.

For a detailed list of changes in different versions of this SimApi, see the Version Info.txt file that comes with the installation.
This SimApi can be used by Easy Analytics, SIMCA, or SIMCA-online.

For more information on available SimApi's, see umetrics.com/simapi.

1.1 Features

Reading process data (current and historical) and batch data.

Support for Write back from SIMCA-online for batch evolution and batch data to the ODBC data source.
Support for multiple batch nodes.

Support for a discrete node and reading discrete data from this node.

1.1.1  Synthetic process batch id

In a batch project, the process data has to have a batch id tag (column) that is specified on the Phase conditions section of the
project configuration in SIMCA-online. This tag is matched against the batch node to know if a phase should execute.

If the process data doesn't have a batch id tag, the ODBC SimApi feature synthetic process batch id can be used. It generates the
process data batch id using data from the batch node.

To use this feature, go to the Phase conditions section of the project configuration in the SIMCA-online client and configure the
Batch identifier tag to be the batch id of the batch node. Whenever the server reads the batch id for the process data, the synthetic
batch id from the batch node will be returned ensuring that the unit will execute.

Note that this feature does not work with concurrent (parallel) batches. Thus for any given time there must be only one batch active
in the batch node.

Note that performance suffer a bit when synthetic batch id tags are used, especially during catch-up and repredict.

1.1.2 Discrete data

Discrete data is infrequently measured data which have no logical values in between measurements. Usually a sample is taken on each
batch at semi-regular intervals (such as once every day). This sample is then sent to a lab which performs analysis on the sample and
at a later stage returned with a report on the sample for the required variables. This is then entered in the database in the discrete
data table.

1.1.3 Synthetic batch age tags for discrete data nodes

For discrete data nodes there are four synthetic tags named $BatchAge(d), $BatchAge(h), $BatchAge(m), $BatchAge(s). When reading
their values they will return the batch age as a floating point number for each sample in four different magnitudes: days, hours,
minutes and seconds respectively. These tags can be used as maturity in the SIMCA model, reducing the need to explicitly adding and
populating such tags to the discrete data tables.
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Prerequisites

2 Prerequisites

For this SimApi to work there are requirements that must be fulfilled before the installation.

2.1 ODBC Drivers

In order for the BioPAT® Spectro SimApi to work with your database you must install ODBC drivers for your database. You obtain
drivers from the manufacturer of the database. Drivers for Microsoft SQL Server are often installed on most Windows computers.

2.1.1  Configure ODBC Data Sources

The data source should be configured as a System DSN in the ODBC Data Sources control panel in Windows.
Note that there are two versions of this tool on 64-bit Windows: one for 32-bit applications and one for 64-bit".

In the ODBC configuration wizard you can configure a user name to use to connect to the database if needed. (Otherwise the account
used to run the SimApi will be used to connect to the data base - this typically mean LocalSystem for the SIMCA-online service or a
user account for SIMCA if the SimApi is used from SIMCA).

Use the Test Data Source button at the end of the ODBC configuration wizard to verify connectivity to the database.

2.2 Data Source Prerequisites
A database can of course contain almost any data with an arbitrary structure. The SimApi however assumes it can read current or
historical data for a limited number of tags®

Thus, for the ODBC SimApi to work with a database, a certain predefined structure needs to be applied to the database. In many cases
this can be done by creating a set of database views that re-arrange existing data into the required structure.

The BioPAT® Spectro SimApi requires that the database has a certain structure in order for the SimApi to be able to use it. The
following views or tables are required:

e One or more views containing data.
e One or more Batch Nodes. Contains information about batches such as start time, stop time and optional batch conditions.
This is view is optional if you only have process (non-batch) data.

e When view is mentioned above it refers to a database view that aggregates data from existing tables. This is often the
simplest solution; creating views that present existing data in a format that the SimApi requires. Database tables can be
used too instead of views.

e Itisimportant that all views or tables used has a unique primary key and indexing is used on date/time columns so that the
performance of the queries by the SimApi won't suffer.

The sub sections describe the database views in detail.

2.2.1 Views (or Tables)

The views (or tables) for the data contains both historical and current data.

Every column in the view corresponds to a tag that will be transposed through the SimApi.
Each row in the views represent an observation with values for each tag.

The views should have the following columns

e DateTime - The historical time for the tag values (PK, datetime, not null).
e [Tag Name] - There should be one column for each tag. Contains the data for the tag (float for numerical
values or varchar for string data).

Note that for each column, the above description also states which rows should be primary key and the data type for each column.

1 On 64-bit Windows you can start the 32-bit ODBC Data Sources program by launching it manually from the
SysWows4-folder, typically C:\Windows\SysWOW64. If you just start ODBC Data Sources from the start menu in 64-bit
Windows 7 it will launch the 64-bit version.

2 For more information about SimApis, see the SIMCA-online Technical Guide at http://www.umetrics.com/kb/simca-online-

technical-guide.

BioPAT® Spectro SimApi User Guide


http://www.umetrics.com/kb/simca-online-technical-guide
http://www.umetrics.com/kb/simca-online-technical-guide

Prerequisites

The names of the columns are arbitrary in the database since the names are specified in the configuration file.

The following columns are not mandatory, but are useful to add if batches are modelled with multiple phases and there are several
units in the process

e  UnitBatchlD - One tag per unit that contains the batch ID within a certain unit (varchar). This tag can be used
in the Batch identifier tag field for that particular unit in the Phase conditions section of the configuration of this project
in SIMCA-online.

e  PhaselD - One tag per unit that holds the phase info for the unit (int, float or varchar). This tag can be
used in logical expression in the Phase condition field in the Phase conditions section of the configuration of this project in
SIMCA-online.

The maximum allowed number of tags (columns) fetched is 255.

‘.( SERYUM¥M3.Sartorius NIR-Online - dbo.PredictSpectraWide_2403100867560021_Yiew - Microsoft SOL Server Management Studio
File Edit Wiew Project Debug CQuery Designer Toaols  Window Help
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. j [T’a‘:fbase Diagrams 2014-03-11 15:47:44,000  #2014-03-11 15:47:42 24031008-67560021  G603714464 0,2205587 0,229551%
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[ System Tales 2014-03-11 1S:4745,000  #2004-05-11 15:47:42 24031008-67560021 | 3603714465 0,2290755 0,2292002
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o.Device_Table =
31 dbo, Journal_Table 2014-03-11 15:47:49,000  #2014-05-11 15:47:42 24031008-67560021 | 3603714469 0,2300473 0,230798
=1 dbo.JournalRef _Table 2014-03-11 154750000 #2014-03-11 15:47:42 24031008-67560021 | 3603714471 0,2295299 0,2297868
3 dbo.JournalSpectra_Table 2014-03-11 154752000 #2014-05-11 15:47:42 24031008-67560021 | 3603714472 0,2291806 0,2293054
—J dbaJournalSpeciraF ac_Tatle 2014-03-11 1S:47:53.000  #2004-05-11 15:47:42 24031008-67560021 | 3603714473 0,2200272 0,220932
=1 dbo.JournalSpectratide_2403100867560021_Table R i ST al s & ’ g
=1 dbo.Predic_Table 2014-03-11 154755000 #2014-03-11 15:47:42 24031008-67560021 | 3603714475 0,2309889 0,2308217
3 dbo.PredictSpectra_Table 2014-03-11 15:47:56,000  #2014-03-11 15:47:42 24031008-67560021 3603714476 0,229854 0,2300736
3 dbo.PredictSpectraFast_Table
- 2014-03-11 15:42:14,000  #2004-05-11 15:43:14 24031008-67560021 | 3603714554 0,1922009 0,1922466
® = dbo.PredictSpectraiwide_2403100867560021 _Table —
=1 dbo.Predictvalus_Table 2014-03-11 15:49:16,000  #2014-03-11 15:49:14 24031008-67560021 | 3603714556 0,1928382 0,1927744
O dbo.Predictivide_Table 2014-03-11 15:49:17.000  #2014-05-11 15:49:14 24031008-67560021 | 3603714557 0,1925773 0,1924517
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= dbo.SpectraFast_Table 2014-03-11 15:49:21,000  #2014-05-11 15:49:14 24031008-67560021 | 3603714561 0,1935951 0,1933571
o vj dbo. SpectraiVide_2403100867550021_Table 2014-03-11 15:42:23.000  #2014-05-11 15:43:14 24031009-67560021 | 3603714563 0,1938172 0,1933991
fiews =
[ Syronyms » 2014-03-11 15:49:24.000  #2014-03-11 15:49:14 24031008-67560021 3603714564 0,1944453 0,1941442
[ Programmebiity 2014-03-11 15:49:26,000  #2014-05-11 15:49:14 24031008-67560021 | 3603714566 0,1933471 0,1938422
[ Service Braker QA1 15357 AN #2014.0% 11 1540014 24071 ANA-ETEAANDT | TENTTIAEET n 1azeane n 103457
[ Storage 14 L
[ Security 4 4 |19 ofzz | b b b
o oo =]

Figure 1. Spectra Wide Table example.

2.2.2 Batch Nodes (or Batch Tables)

The batch nodes (or -tables or -views) contain information about batches such as start time, stop time, and also optionally batch
conditions. A batch node is required by SIMCA-online to analyze batch data, but is optional if only continuous data is used.

Each row in a batch node represents one batch.

A batch node needs to have the following columns:

e BatchlD - The name of the batch (PK, varchar, not null).

e BatchStart - The start time of the batch when it first enters the entire process (not when it starts in a unit
(part of) in the process) (datetime, not null).

e BatchStop - The time when the whole batch is completed in the system (not in a unit), null if not completed
(datetime).

Note that the BatchID column should be the primary key.
In addition there can be optional columns as follows, for each batch condition:

e [Batch condition name] - One column for each batch condition. Column name is the tag name, which contains the data
(float).
e UnitlD - The name of the unit to which the batch is associated with (varchar).
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The names of the batch node and columns are arbitrary in the database since the names are specified in the configuration file.

.": SERYUMYM3.Sartorius NIR-Online - dbo.Batch_Table - Microsoft SQL Server Management Studio
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[ FileTables

7 BakehID (PK, varchar(40), not null)
é Devicehbr (FK, varchar(20), nul)
[£] ID {varchar(32), null)
(] mate (varchar(32), nul)
? RecipelD (FK, varchar(40), nul)
[5] Begin (datetime, null}
(5] End (datetime, null}
[ keys
[ Constraints
[ Triggers
[ Indexes
[ Statistics
1 dbo.Device_Table
1 dbo.Journal_Table
1 dbo.JournalRef_Table
1 dbo. JournalSpectra_Table
1 dbo.JournalSpectraFast_Table
1 dbo.JournalSpectrawide_2403100867560021_Table
& dbo Predict_Tabls
= dbo PredictSpectra_Table
1 dbo PredictSpectraFast_Table
1 dbo PredictSpectrawids_2403100867560021_Table 4 4 |2 of 2 '3
= b vl e Tabie [

H BB EEEEE

Figure 2. Batch node example.

2.2.3 Discrete Node (or Table)

The optional discrete node (or -table or -view) contain discrete data measurements. A discrete node is required by SIMCA-online if it
should be able to analyze discrete data.

Each row in a discrete node represents one measurement for a batch and tag at a given time.

A discrete node needs to have the following columns:

e BatchlD - The name of the batch (varchar, not null).

e TagName - The name of the tag (varchar, not null).

e Time - The time when the sample was taken (datetime, not null).
e Value - The measurement value (float).

Note that the combination of BatchID+TagName+Time should be the primary key.
The name of the discrete node and columns are arbitrary in the database since the names are specified in the configuration file.

Discrete node example with two tags sampled three times (at roughly 24 hour intervals) per batch.
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B Microsoft SOL Server Management Studio

Eile Edit ¥ew Project  Query Designer  Tools  Window  Community  Help
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= [ Tables
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[ System Tables =
3 dbo.BatchData B_1026 o] 2014-02-07 14:17:02 16,2
= B_10z8 [ae] 2014-02-05 14:50:48  13.5
= [ Columns
B_10z8 H 2014-02-11 14:02:14 4.8
[Z] BakchIl fvarchar{255), not null) - P
(5] Taghlame (varchar(255), nok ull B_1029 pH 2014-02-12 13:54:24 4.2
[Z] Time {datetime, not nully E_1023 pH 2014-02-13 14:05:07 4.1
3] Valus {fioat, nul B 1029 co 20L4-02-11 14102114 12
[ Keys
3 Constraints B_1029 @ 2014-02-12 13:59:29 108
[ Triggers B_1029 [ae] 2014-02-13 14:05:07 14,1
[ Indexes B_1030 pH 2014-02-16 14:44:22 4.5
[ Statistics
= dbo.HDE B_1030 pH 2014-02-17 15:01:50 4.6
= dbo.Lookup B_1030 pH 2014-02-16 14:19:49 4.8
3 dho.FoB || B_1030 o 2014-02-16 14:44:22 169
[ Wiews
B_1030 ae] 2014-02-17 15:01:50 11,1
[ Synonyms
[ Programmability B_1030 ae] 2014-02-18 14:19:48 20
[ Service Broker * AL AL AL AL ¥
[ Storage =
[ Security v FE[RS of 186 | b Bl b
Ready

Figure 3. Discrete node example with two tags sampled three times (at roughly 24 hour intervals) per batch.
2.2.3.1  Discrete Tag Lookup Table
This optional table/view is used to query the discrete tags in the system. It defines which discrete tags should be available.

Use for performance optimizations when loading the SimApi or if you want to control what tags are exposed from the SimApi. For
instance if you want to expose tags that doesn't have any measurements.

R Wicrosoft SOL Server Management Studio

File Edit VWiew Project Query Designer  Tools  Window  Community Help
Slewcuery | [0y |50 0 |3 Sl o [ BB B3 5 o
] Bl ol =] 9 e | [t 48]

SEWSZ2.0DBC Ex...0.DiscreteTags - X

Connect * il m * SELECT DISTINCT Tagharne
— & & FROM dba.Discrete

= | ) ODEC Example 2
[ Database Diagrams B
| Tables
= [ Views
|l System Views
a2
= 3 Columns
=] TagMame (varchar(Z55), nok null)
[l Triggers
[ Indexes
|l Statistics
[ Synonyms Taghame
(] Programmab\hty » o
[ Service Braker
3 storage pH
[ Security
[ Security
[ Server Objects
1 Replication
| Management
[ Motification Services
L% 90L Server Agent

1 of2 | b Bl Cellis Read Orly.

13

Ready

Figure 4. Simple discrete tag lookup view which use the discrete table.
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2.2.3.2  Discrete data as seen by SIMCA-online
The following is how the discrete data in Error! Reference source not found. will look in SIMCA-online when combined with the
£ Discrete Extracted Data (at time 2014-05-27 11:39:48) [ = | =]
1 2 3 4 | 5 | 6 7 | s | -
1 BATCH| OBSERVATION | $BatchAge(d)  $BatchAge(h) $BatchAge(m) S$BatchAgel(s) o pH
76 B_1024 2 3,03539 72,8494 4370, 97 262258 17,9 4,7
77 B_1025 0 1,02872 24,8892 1481,35 geael 10,8 4,3
78 B_1025 1 2,03598 8, 8631 2931, 78 175907 11,3 4,1
79 B_1025 2 3,02333 72,56 4353, 8 261216 14,3 4,6
80 B_1026 0 1,02106 24,5056 1470,33 88220 10,5 4,9
81 B_1026 1 2,02058 48,4933 2909, 8 174576 18,8 4,8
82 B_1026 2 3,04142 72,9942 4379, 65 262779 16 4,6
83 B_1027 0 1,04109 24,9861 1499, 17 29950 13,7 4,1
84 B_1027 1 2,00284 48,0681 2884, 08 173045 13,2 4,6
85 B_1027 2 3,02738 72, 6567 4359,4 261564 18,9 4,2
86 B_1028 0 1,01748 24,4194 1485,17 87910 17 4
87 B_1028 1 2,0094 48,2256 2893,53 173612 18,2 4,9
88 B_1028 2 3,03286 72,7886 4387,32 262039 13,8 4,2
89 B_1029 0 1,01223 24,2936 1457, 62 87457 12,8 4,6
a0 B_1029 1 2,00679 48,1631 2889, 78 173387 10,8 4,2
9 B_1029 2 3,01424 72,3417 4340,5 260430 14,1 4,1
92 B_1030 0 1,02598 24,6236 1477, 42 28645 18,9 4,5| |E
93 B_1030 1 2,03811 48,9147 2934,88 176093 11,1 4,6
94 B_1030 2 3,00894 72,2144 4332, 87 259972 20 4,8

Figure 5. Discrete data as seen by SIMCA-online. Note that the generated batch age tags represent the age of the batch for each observation/sample.

batches in Error! Reference source not found..
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3 Installation and setup

Refer to the SimApi Overview User Guide located at umetrics.com/simapi for installation and setup within the different softwares in

the Umetrics Suite.

3.1 XML Configuration File

The XML configuration file is a text file, it can be edited with for example Notepad. It has the following settings

Log file specific
settings

Explanation

LogFileSize

The maximum allowed size of the log file before the file is truncated.

LogLevel

The higher the value the more information is printed to the log file. Maximum value is 4 and minimum
value is 0. (0=Critical, 1=Error, 2=Warning, 3=Information, 4=Debug).

Connection specific
settings

DSN Data Source Name as set up in the Windows ODBC Administrator control panel.

Credentials The user name and password for the database (if applicable) encrypted. Both are configured in the
Credentials configuration dialog that is displayed when configuring the SimApi. If the user and password
is already set up in the ODBC driver, this value can be empty.

SQLDialect The dialect to use. Could be any of these values: standard, postgresql, db2, mssql, mysql, oracle, access,

denodo. If left blank then the standard value will be used as default.

QueryTimeout

The time before a query or connection to the database will time out and fail.

View specific
settings

TimeField

The name of the date/time field (column) in the views (or tables).

Batch node specific
settings

BatchTable The name of the view or table that contains the batch data. Multiple batch tables can be specified by
separating their names a pipe character (|). For example: BT1|BT2|BT3. The following fields (columns) have
to be identical in all views.

BatchlDField The field (column) name of the batch ID in the batch node.

StartTimeField

The field (column) name of the start time for the batch.

StopTimeField

The field (column) name of the stop time for the batch.

BatchIDUnitField

The field (column) name of the unit ID in the batch node. This field can be used to generate synthetic
batch id process tags filtered by unit id.

Discrete view
specific settings

DiscreteTable

The name of the view/table that contains the discrete data.

DiscreteLookupTable

The name of the view/table that contains the discrete tags. If left blank the DiscreteTable will be used.

DiscreteTimeField

The field (column) name of the time of the measurement.
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DiscreteBatchIDField The field (column) name of the identity of the batch that was measured.

DiscreteTagNameField  The field (column) name of the name of the tag that was measured.

DiscreteValueField The field (column) name of the value of the measurement.

4 Support

umetrics_support-SIMCA-online@sartorius-stedim.com
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