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1 Introduction

About this chapter
This chapter contains important user information, compatibility information and a de-
scription of the intended use of UNICORN OPC server.

OPC server
UNICORNOPC server provides a standardized integration interface to support integration
betweenUNICORNand other software systems such as Laboratory Information Systems
(LIMS) andManufacturing Execution Systems (MES or SCADA). OPC enables open connec-
tivity via open standards created in collaborationwith leadingautomationmanufacturers
worldwide, including Microsoft®.

OPCprovides inter-operability between systemcomponents by creating andmaintaining
open standard specifications. The benefit of following standard specifications in system
implementations is greater independence for hardware and software components. This
leads to higher flexibility, better quality and overall lower maintenance costs for the
system solution. The first standard developed was the Data Access specification, which
therefore has the broadest client support.

UNICORN OPC server supports the following three areas:

• UNICORN OPC Data Access gives access to all process data (i.e., real-time values,
valve status, process step information and commands). UNICORN Alarm & Events
server informs an OPC client application that a system parameter has exceeded an
upper or lower limit value. The UNICORN Alarm & Events server also provides infor-
mation about the process (RunLog).

• UNICORN Historical Data Access allows any OPC client application to access the
entire batch result generated by UNICORN.

• UNICORN OPC Security controls client access to the UNICORN OPC Data Access,
Alarms & Events and Historical Data Access to protect sensitive information and to
guard against unauthorizedmodification of process parameters. This is an important
security feature.
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UNICORN server supported OPC
standards and versions

UNICORN 7.0.2 supports:

1.0 custom interfaceData Access (DA)

2.05A custom interface

3.0 custom interface

1.1 custom interfaceAlarms & Events (A&E)

1.1 custom interfaceHistorical Data Access (HDA)

1.2 custom interface

1.0 custom interfaceSecurity

To ensure high compatibility, UNICORN OPC has been compliance tested. See the OPC
homepage:

www.opcfoundation.org

This document requires basic knowledge of UNICORN, as well as OPC clients. Refer to
the UNICORNmanuals and Application Notes for detailed information about configuring
OPC for specific OPC clients.
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2 UNICORN OPC server general
settings

About this chapter
This chapter provides the required system settings for the OPC server.

In this chapter
This chapter contains the following sections:

See pageSection

72.1 System start up

82.2 Logon security

92.3 Take Control
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2.1 System start up

UNICORN Administration
When the server is executed, it first checks the basic configuration. This basic configura-
tion is adjustable from UNICORN Administration's Options dialog box for HDA server
andAdvanced Settingsdialog in SystemProperties for AE andDA servers (Tools:System
Properties:Edit:Advanced Settings).
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2.2 Logon security

Introduction
UNICORN OPC server supports OPC private security. When enabled, the client must log
in before accessing any items.

All UNICORN users can log into OPC by giving username with/without the access group
towhich user belongs to. For example "username@accessgroupname" or “username”.
If the access group is not given during login, then the first available access group for
that user will be taken. User access rights are depending on the access group chosen.
It is not possible to changepassword or administer users throughOPC. Usermanagement
is handled through UNICORN Administrationmodule.

Logon security enables the OPC security interface. Since not all clients support this in-
terface, the default installation setting is OFF. When the interface is enabled, the server
requires all clients to login before they can access data. This applies to all interfaces,
that is, DA, AE or HDA.

OPC interface dependencies

Security v 1.0

Historical Data Access
v 1.2

Alarms & Events
v 1.1

Data Access
v 1.0, 2.05A, 3.0

If the Logon security option is OFF, the server disables the security interface. Instead, it
uses “OPC” user when communicating with UNICORN.
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2.3 Take Control

The Take Control flag is used when OPC is connecting to the system. If the flag is set to
ON, the AssignState is set to Connected in control. Otherwise, it is set to the default
value Connected in view. However, if another user already has control over the system,
OPC is assigned Connected in view state.
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3 UNICORN OPC remote

About this chapter
This chapter contains information about configuring remote access, recommended
settings and the related error codes.

In this chapter
This chapter contains the following sections:

See pageSection

113.1 Security settings

143.2 Configuration

243.3 UNICORN OPC custom error codes

253.4 Connection Identifiers
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3.1 Security settings
UNICORN OPC supports remote access via DCOM. Some DCOM security settings might
have to be altered to get it to work. The configuration can be changed through Compo-
nent Services.

Component Services

The recommendedsecurity settings forUNICORNHDAServiceandUNICORN Instrument
Serverare shownbelow. (For detailed instructions see Troubleshoot communication issues,
on page 14)
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• AddAccess Permission to the usersANONYMOUS LOGON, Everyone, INTERACTIVE,
NETWORK and SYSTEM.

UNICORN Access Permission window
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• SetWhich user do you want to use to run this application? in the Identity-tab to
The system account (services only).

UNICORN HDA Server Properties window

Open DCOM communications
port

If you are using a firewall make sure that port 135 is open.
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3.2 Configuration

Use domain users
It is easier to setup a secure OPC communication between a remote OPC client and the
OPC server if the computers in the network are connected to a domain server and the
domain users are logged onto each computer.

If the computers are not connected to a domain, add them to a workgroup and create
users with the same credentials on all computers in the network.

DCOM call/activation log
Detailed information on error caused by incorrect DCOM configuration is logged in the
Windows event log. Follow the instruction below to retrieve the information.

In the registry below the key HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Ole\
add the following DWORD values:

• ActivationFailureLoggingLevel - DWORD value with value 1.

• CallFailureLoggingLevel - DWORD value with value 1.

Troubleshoot communication
issues

Communication failure between an OPC client and an OPC server is often caused by
DCOM security issues. There is no DCOM configuration that works on all systems since
it depends on the operating systemused, network settings, computer configuration and
the required security level.

In case of communication issues, it is recommended to first remove all DCOM
security settings to get the communicationworkingand thengradually increase
the security level.

Note:

Follow the instructions below to troubleshoot communication issues.

1 Turn off Windows firewall.

2 Change local security policy

3 Change default (system wide) DCOM settings

4 Change server specific DCOM configuration
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Change local security policy

ActionStep

Type "Local Security Policy" in theWindows Start menu search field,
click the Local Security Policy item that is displayed as the search result.

1

Expand Security Settings:Local Policies:Security Options2

SetNetwork access: Let Everyone permissions apply to anonymoususers
to Enabled.

3

Set Network access: Sharing and security model for local accounts to
Classic – local users authenticate as themselves.

4

Change default (system wide) DCOM settings

ActionStep

Type "Component Services" in theWindows Startmenu search field, click
the Component Services item that is displayed as the search result.

1
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ActionStep

Expand Component Services:Computers. Right-clickMy Computer, then
select Properties. In Default Properties tab set Default Authentication
Level to Connect.

2
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ActionStep

In COM Security tab, Access Permissions pane, click Edit Limits.3

Add Interactive,Network and System users. Set the Everyone, Interactive,
Network and System users to have both Local Access and Remote Access.
Click OK.

4
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ActionStep

In COM Security tab, Launch and Activation Permissions pane, click Edit
Limits.

5

Add Anonymous Logon, Interactive, Network, System and Everyone. Set
them to have Local Launch, Remote Launch, Local Activation and Remote
Activation permissions.

6

Click OK to close the Launch Permission window.7
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Change server specific DCOM configuration

ActionStep

Expand Component Services:Computers:My Computer:DCOMConfig. An-
swer Yes on any question asked when expanding DCOM Config.

1

LocateUNICORNHDAService, UNICORN Instrument ServerandOpcEnum
in the list.

2

Right-click UNICORN HDA Service, select Properties.3
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ActionStep

In the General tab, set Authentication level to Connect.4
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ActionStep

In the Identity tab, setAuthentication level to The systemaccount (services
only) (or to The interactive user, if not a service)

5

UNICORN 7.0.2 OPC Manual 29191897 AA 21

3 UNICORN OPC remote
3.2 Configuration



ActionStep

Click the Security tab, then in the Launch and Activation Permissions pane
click Customize, then click Edit.

6

Set the INTERACTIVE,NETWORK, Everyone and SYSTEM users Permissions
to Allow Local Launch, Remote Launch, Local Activation and Remote Ac-
tivation..

7

Click OK to close the Launch and Activation Permissions window.8
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ActionStep

In the Access Permissions pane click Customize, then click Edit.9

Set the INTERACTIVE,NETWORK, Everyone and SYSTEM users Permissions
to Allow Local Access and Remote Access.

10

Click OK to close the Access Permission window11

Click OK to close the UNICORN HDA Service Properties window.12

Redo step 3 to 12 for UNICORN Instrument Server and OpcEnum.13
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3.3 UNICORN OPC custom error codes
The server defines several custom error codes that extend the OPC error codes. They
are returnedwhen reading or writing items. The error codes can be avoided by checking
theOPC_PROP_RIGHTSproperty (for OPCData Access) of an item. UNICORNOPCdefines
UNICORN_OPC_SECURITYACCESS and UNICORN_OPC_CONTROLACCESS to indicate
if the item is accessible or not.

is returned if...Custom error code

...the client tries to read/write to an item
to which, the user for some reason cur-
rently does not have access. If security is
enabled, the error code is returned if no
user is logged in or if access to the user
set-up of UNICORN is denied.

UNICORN_OPC_E_ACCESSDENIED
(0xC0048002)

...the client tries to write to an item and
the OPC server is not in control of the
system. To gain control, write Control (1)
to the AssignState item in the STATE
branch. If another UNICORN user is in
control of the system, taking control will
fail.

UNICORN_OPC_E_NOTINCONTROL
(0xC0048003)

...the client failed to get control of the
system.

ServerVendorEFailedToTakeControl
(0xC0048004)

...a mandatory question is not answered
prior to starting a method run.

ServerVendorEQuestionsNotAnswered
(0xC0048006)
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3.4 Connection Identifiers

An OPC client can connect to the below connection identifiers, respectively, for DA, AE
and HDA servers:

CLSIDProgIDOPCinter-
face

{03635E5D-8B72-4A00-
99B9-692AC7451F83}

UNICORN_DAServer20.System1.1DA 2.05A

{1A509DE1-6B6C-47AC-
B629-B5894F9D80B6}

UNICORN_DAServer30.System1.1DA 3.0

{0FEB68A8-BC41-4D98-
AB5C-8374A2F2C1F3}

UNICORN_AEServer11.System1.1AE 1.1

{E6E8E03C-A36E-4F6F-
9BFB-F279D12A0188}

UNICORN_HDAServer12.1HDA 1.2
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4 UNICORNOPCDataAccess address
space

About this chapter
This chapter provides information about UNICORN OPC Data Access address space,
method execution, settings, run data, picture data, etc.

In this chapter
This chapter contains the following sections:

See pageSection

274.1 Introduction

284.2 Run data and Picture data

304.3 Trend data

324.4 Manual instructions

424.5 Method execution

564.6 State

664.7 Recommendations

26 UNICORN 7.0.2 OPC Manual 29191897 AA

4 UNICORN OPC Data Access address space



4.1 Introduction

The OPC Data Access (DA) adress space is a real-time representation of process control
data for connected instruments.

Data Access address space view

The address space depends on the instrument configuration. Different items
will appear depending on the instrument configuration used.

Tip:
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4.2 Run data and Picture data

Introduction
UNICORN run data are available via the EVENT\Rundata branch and, can be analog
or digital dependingondata type. Picture data are available viaEVENT\ANALOGPICTURE
and EVENT\DIGITALPICTURE.

Example location (<=> OPC total Item ID) in server configuration tree:

Event\Rundata\Accumulated time

Event\Rundata\System flow

Event\Rundata\BufferPrep

Event\Analog Picture\UV1

Event\Digital Picture\Frac Comp

Properties for analog data
Properties for analog data are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_R4 or VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_BSTREU unit100

VT_R8High EU102

VT_R8Low EU103

VT_R8Decimals5001
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Properties for binary data
Properties for binary data are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_EMPTYValue texts8

VT_R8Maximum value102

VT_R8Minimum value103
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4.3 Trend data
UNICORN trend data are available via the EVENT\Curves. These data have the highest
resolution. ANALOGTREND data are always an array of values.

BINARYTREND data
BINARYTREND contains textual trending data:

DescriptionData

Name of the current running method.CurrentMethod

Name of the current result to which the method run is saved.CurrentResult

Scouting number.CurrentScouting

Name of the block currently executing.CurrentBlock

Messages for the current run.RunLog

Current fraction mark.Fractions

Current injection mark.Injections

Example location (<=> OPC total Item ID) in server configuration tree:

Event\Curves\UV1

Event\Discrete\Injections

Properties for analog data
Properties for analog data are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_ARRAY | VT_R4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_BSTREU unit100
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Data typeDescriptionPID

VT_R8Maximum value102

VT_R8Minimum value103

VT_R8Decimals5001

Properties for binary data
Properties for binary data are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6
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4.4 Manual instructions

About this section
UNICORNmanual instructions from theManual Instructions box in System Control are
available in the INSTRUCTIONbranch. To execute an instruction, first enter the parameter
values and then enter 0 or 1 to execute the item.

If the instruction in UNICORN uses text, it is possible to get that text from the EU type.

Duringmethod runs,manual instruction parameterswill be updatedwith current values,
that is, flow changes are reflected in the flow parameter.

In this section
This chapter contains the following subsections:

See pageSection

334.4.1 Start methods

344.4.2 Execute parameter

364.4.3 Analog parameter

384.4.4 Digital parameter

404.4.5 String parameter

414.4.6 Virtual output instructions feature
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4.4.1 Start methods
It is recommended not to start runs by sending manual commands from OPC.

It is recommended not to start manual runs via OPC. Start methods instead
and then send manual commands only if needed during the method run.

Note:
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4.4.2 Execute parameter

Introduction
Execute parameter is related to instruction information of the instrument configuration.
The parameter name is constructed by adding “_Execute” to the actual instruction
name. Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

The canonical data type is VT_I2. The instruction description is read from instrument
configuration.

Instruction execute objects are onlyOPC_WRITABLE. Writing0 or1 executes the instruc-
tion.

The instructions can only be executed if the module is in control of UNICORN
system.

Note:

Instruction execution leads to run stateMANUAL (5), unless already in RUN state. It is
possible to change run state to END (4) by using the state control object.

Quality is good on successful execution of the instruction, i.e., the correspondingmanual
command is successfully submitted.

Implemented properties
Implemented execute parameter properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_EMPTYCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_BSTRItem description101

VT_R8Maximum value102

VT_R8Minimum value103
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Example location (<=> OPC total Item ID) in server configuration tree:

\Instruction\Pumps and pressures\System flow\System flow_Execute
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4.4.3 Analog parameter

Introduction
Unit, parameter description, minimum and maximum values are read from instrument
configuration. The canonical data type is eitherVT_I4orVT_R4. If instrument configuration
position names are defined, the EU type becomes OPC_ENUMERATED, otherwise
OPC_ANALOG. Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

Analog parameter objects are both OPC_READABLE and OPC_WRITABLE, but only
from/to CACHE. When executing an instruction (described above), the CACHE value is
included in the manual command structure.

The instructions can only be executed if the module is in control of UNICORN
system.

Note:

Implemented properties
Implemented analog parameter properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_R4 or VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_BSTREU unit100

VT_BSTRItem description101

VT_R8High EU102

VT_R8Low EU103

VT_R8Decimals5001

Example location (<=> OPC total Item ID) in server configuration tree:
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\Instruction\Pumps and pressures\System flow\Flow rate
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4.4.4 Digital parameter

Introduction
The canonical data type is always VT_I2. Parameter description, open and close labels
are read from instrument configuration. If instrument configuration position names are
defined, the EU type becomes OPC_ENUMERATED, otherwise OPC_NOENUM. Set the
scan rate to the fastest update rate of the server (i.e., 500 ms).

Digital parameter objects are bothOPC_READABLEandOPC_WRITABLE, but only from/to
CACHE. When executing an instruction (described above), the CACHE value is included
in the manual command structure.

The instructions can only be executed if the module is in control of UNICORN
system.

Note:

Implemented properties
Implemented digital parameter properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I2Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_BSTREU unit100

VT_BSTRItem description101

VT_R8Maximum value106

VT_R8Minimum value107

VT_R8Decimals5001

Example location (<=> OPC total Item ID) in server configuration tree:
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\Instruction\Flow path\Inlet A\Position
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4.4.5 String parameter

Introduction
The canonical data type is always VT_BSTR. The EU type is always OPC_NOENUM. Set
the scan rate to the fastest update rate of the server (i.e., 500 ms).

Stringparameter objects are bothOPC_READABLEandOPC_WRITABLE, but only from/to
CACHE. When executing an instruction (described above), the CACHE value is included
in the manual command structure. The actual parameter is converted to an integer
value before the instruction is executed.

The instructions can only be executed if the module is in control of UNICORN
system.

Note:

Implemented properties
Implemented string parameter properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_EMPTYValue texts8

VT_BSTRItem description101

Example location (<=> OPC total Item ID) in server configuration tree:

\Instruction\Other\Set mark\Mark text
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4.4.6 Virtual output instructions feature

This feature may exist depending on the UNICORN instrument configuration. If the
UNICORN instrument configuration contains virtual output instructions then theywill be
visible below INSTRUCTION\VirtualOutput. The following differs when comparing
to other instructions:

• Virtual output instructions can be executed by an OPC client even though the client
is not in control of the system.

• Virtual output instructions are not visible in the UNICORN run log.
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4.5 Method execution

About this section
A UNICORN method can be run via theMETHOD branch.

TheMETHOD branch is dynamic. Whenever a new method is created or an existing
method is modified, theMETHOD branch has to be browsed again to see the changes
and has to reconfigure the items to use. If a method is deleted, it is removed from the
address space. Depending on the general server settings, different users are shown in
theMETHOD branch.

Each method file contains several items.

In this section
This section contains the following subsections:

See pageSection

434.5.1 Scout Run Index

444.5.2 Run Method

464.5.3 Result Name

484.5.4 Batch ID

494.5.5 StartNotes

504.5.6 MethodNotes

514.5.7 PreCompile

524.5.8 Questions

544.5.9 Variables
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4.5.1 Scout Run Index

Introduction
Scout Run Index is used to include any scout runs. When a client writes 0, all scout runs
will be included in the method run unless the excluded flag is set for any particular run.
Entering any particular scout run number will include only that run in the method run.
The canonical data type is VT_I2 and the EU type is alwaysOPC_NOENUM. Set the scan
rate to the fastest update rate of the server (i.e., 500 ms).

The object is always OPC_READABLE and OPC_WRITEABLE. The object is writable only
when in control of the system. Executing the method stores the text in the result .

Implemented properties
Implemented scout run index properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I2Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_R8Maximum value102

VT_R8Minimum value103

Location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Scout Run Index

UNICORN 7.0.2 OPC Manual 29191897 AA 43

4 UNICORN OPC Data Access address space
4.5 Method execution
4.5.1 Scout Run Index



4.5.2 Run Method

Introduction
Available methods are read from the share directory of the current user, OPC user, or
all users, depending on setup. The canonical data type isVT_I2 and the EU type is always
OPC_ENUMERATED. Set the scan rate to the fastest update rate of the server (i.e., 500
ms). Defined object values are:

DescriptionValue

Execute0

Execute1

The object is OPC_READABLE and OPC_WRITEABLE.

When a client writes END (3) to the state command, the current run state is checked to
see if the result should be saved or not. If a method is running, the run state is RUN (0),
PAUSE (1) or HOLD (2) and the result is saved. Other run states imply that it is a manual
run being executed and the result is saved in the [SystemName](Manual) folder.

If a method is started when another method is already running, then themethod will be
placed the queue.

Quality is good when a method command is successfully issued. Writing the method
run command stores the start notes, batch number, variables and questions before the
method executes. The method will not start if a result name is not given.

Implemented properties
Implemented properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_EMPTYCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7
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Data typeDescriptionPID

VT_ARRAY:VT_BSTRValue texts8

VT_R8Maximum value102

VT_R8Minimum value103

Location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Run Method
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4.5.3 Result Name

Introduction
The canonical data type is VT_BSTR and the EU type is always OPC_NOENUM. Set the
scan rate to the fastest update rate of the server (i.e., 500 ms). Result name objects are
both OPC_READABLE and OPC_WRITABLE, but only readable from CACHE. If a result
name is set up in OPC, then UNICORN will not generate a result name. If not, then
UNICORN will generate a unique result name when the method starts.

The methods can only be run if the module is in control of UNICORN system.Note:
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Implemented properties
Implemented result name properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Result Name
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4.5.4 Batch ID

Introduction
Batch ID is used to set the batch number before running a method. The canonical data
type is VT_BSTR and the EU type is always OPC_NOENUM.

Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

Batch ID objects are bothOPC_READABLE andOPC_WRITABLE, but only readable from
CACHE. Clients write the batch number to the object. If a batch ID is set up in OPC, then
UNICORN will not generate a batch ID. If a batch ID is not setup in OPC, then UNICORN
will generate a unique batch ID when the method starts.

The methods can only be run if the module is in control of UNICORN system.Note:

Implemented properties
Implemented batch ID properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Batch ID
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4.5.5 StartNotes

Introduction
StartNotes is used to read andwrite the start notes. The canonical data type isVT_BSTR
and the EU type is always OPC_NOENUM.

Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

StartNotes objects are OPC_READABLE and OPC_WRITEABLE. The object is writable
only when in control of the system. Executing the method stores the text in the result.

Implemented properties
Implemented start notes properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Start Notes
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4.5.6 MethodNotes

Introduction
MethodNotes is used to read the method notes. The canonical data type is VT_BSTR
and the EU type is always OPC_NOENUM.

Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

MethodNotes objects are OPC_READABLE.

Implemented properties
Implemented method notes properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRCurrent value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Method Notes
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4.5.7 PreCompile

Introduction
The canonical data type is always VT_BSTR (text string value). The EU type is always
OPC_NOENUM. Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

This forcesUNICORNOPC to compile themethodand check if it is runnable on this system.
If it is, the result will be an xml string containing “Succeed” as the status. If not, the string
will contain an error text.

Implemented properties
Implemented method compile properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTRcurrent value2

VT_I2Quality3

ST_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\PreCompile

Method
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4.5.8 Questions

Introduction
TheQUESTIONS branch is used to read andwrite the start protocol questions. One object
is created for each question in a start protocol. Objects are added to the QUESTIONS
branch for everymethod. The canonical data type is eitherVT_BSTRorVT_UI4, depending
on the question type:

Question types and data types

Question typeData type

VT_BSTR, OPC_NOENUMNoReply

VT_BSTR, OPC_NOENUMEntry field

VT_UI4, OPC_ENUMERATED as VT_ARRAY | VT_BSTRMultiple choice

VT_BSTR, OPC_NOENUMInteger

VT_BSTR, OPC_NOENUMFloat

Integer and Floatmay have minimum and maximum ranges. Writing out of range is
not allowed. Empty strings are valid unless themandatory flag is set. Authorizedquestions
are allowed without supplying any signature. Also, it is possible to run methods without
answering all the questions unless the mandatory flag is set.

Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

Question objects areOPC_READABLE andOPC_WRITEABLE. The object is writable only
when in control of the system. Executing the method stores the answers in the result.

Implemented properties
Implemented properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_BSTR or VT_UI4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

52 UNICORN 7.0.2 OPC Manual 29191897 AA

4 UNICORN OPC Data Access address space
4.5 Method execution
4.5.8 Questions



Data typeDescriptionPID

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_R8 (if Float, Integer orMultiple)Maximum value102

VT_R8 (if Float, Integer orMultiple)Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\ OPCSystem1(Manual)\TestMethod1\Ques-

tion(s)\Question1{Mandatory}

UNICORN 7.0.2 OPC Manual 29191897 AA 53

4 UNICORN OPC Data Access address space
4.5 Method execution

4.5.8 Questions



4.5.9 Variables

Introduction
The VARIABLES branch is used to read and write the method variables. One object is
created for eachmethod variable. Objects are added to the VARIABLES branch for every
method if the StartProtocol for the method supports the variable value change. The
variables on the following are not supported:

• Scouting

• Instruction breakpoint

• Frac-950 Fractionation instruction parameters

• Frac-950 Peak Fractionation parameters

Data types and variable types
The canonical data type depends on the variable type:

Variable typeData type

VT_R4, OPC_NOENUMFloat

VT_I4, OPC_NOENUMInteger

VT_BSTR, OPC_NOENUMRString

VT_I4, OPC_ENUMERATED as VT_ARRAY | VT_BSTRMultiple choice

Integer and Float have minimum and maximum ranges. Writing out of range is not al-
lowed.

Set the scan rate to the fastest update rate of the server (i.e., 500 ms).

Variablesobjects areOPC_READABLEandOPC_WRITEABLE. The object iswritable only
when in control of the system. Executing the method uses the variable settings during
method run.

Implemented properties
Implemented start protocol variables general properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_R4, VT_I4, BSTR or VT_UI4Current value2

VT_I2Quality3
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Data typeDescriptionPID

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

Properties of start protocol
variables specific variables

Float, Integer orMultiple choice also implements the following properties:

Data typeDescriptionPID

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_BSTRUnit100

VT_BSTRDescription101

VT_R8Maximum value102

VT_R8Minimum value103

VT_R4, VT_I4, VT_BSTR or VT_UI4Default value5000

Example location (<=> OPC total Item ID) in server configuration tree:

\Method\DefaultHome\OPCSystem1(Manual)\TestMethod1\Method Vari-

able(s)\Inlet B
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4.6 State

About this section
The STATE branch contains important state information for the system.

In this section
This section contains the following subsections:

See pageSection

574.6.1 AssignState

594.6.2 RunState

614.6.3 Command

634.6.4 InstrumentConnection

644.6.5 InstrumentStatusConnection
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4.6.1 AssignState

Introduction
AssignState enables the client to changeassignmode toUNICORNsystem.Default assign
mode is View, a mode where the client can monitor EVENT and STATE branch items. By
changing mode to Control, it is also possible to execute instructions, run methods and
save system settings. The canonical data type is VT_I4 and the EU type is always
OPC_ENUMERATED. Set the scan rate to the fastest update rate of the server (i.e., 500
ms).

Object values
Defined assign state values are:

StateValue

View0

Control1

Quality is good if a correct AssignState is written to the object, otherwise bad.

Implemented properties
Implemented assign state properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_R8Maximum value102
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Data typeDescriptionPID

VT_R8Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\STATE\AssignState
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4.6.2 RunState

Object values
The canonical data type is VT_I2 and the EU type is always VT_I4. Set the scan rate to
the fastest update rate of the server (i.e., 500 ms). Defined object values are:

StateValue

Ready0

Method Run1

Manual Run2

System Pause3

System Pause4

Hold5

Pause Hold6

Hold Pause7

Manual Pause8

Wash10

Alarms and errors12

Initializing system13

Resetting128

Starting method run129

Starting manual run130

Quality is good on successful request of run state data or on valid update from online
data, otherwise bad.

Implemented properties
Implemented run state properties are:

Data typeDescriptionPID

VT_I2Canonical data type1
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Data typeDescriptionPID

VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_EMPTYValue texts8

VT_R8Maximum value102

VT_R8Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\STATE\RunState
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4.6.3 Command

Object values
The canonical data type is VT_I2 and the EU type is always OPC_ENUMERATED. Set the
scan rate to the fastest update rate of the server (i.e., 500ms). Defined object values are:

StateValue

Pause0

Hold1

Continue2

End3

Next breakpoint4

Method command objects are OPC_WRITABLE. Writing a valid value causes the utility
object to submit a manual command.

Methods can only be run if the module is in control of UNICORN system.Note:

When a client writes END (3), the current run state is checked to see if the result should
be saved or not. If a method is running, the run state is RUN (1), PAUSE (4) or HOLD (5)
and the result is saved. Other run state values imply amanual instruction being executed
and the result is created in the [SystemName] (Manual) folder.

Quality is good when a method (manual) command is successfully issued.

Implemented properties
Implemented general command properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I2Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7
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Data typeDescriptionPID

VT_ARRAY:VT_BSTRValue texts8

VT_R8Maximum value102

VT_R8Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\STATE\Command
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4.6.4 InstrumentConnection

Object value
InstrumentConnection handles the instrument connection state. The canonical data
type is VT_I4. Set the scan rate to the fastest update rate of the server (i.e., 500 ms). De-
fined object values are:

StateValue

Ready0

Scanning1

Unknown2

InstrumentConnection objects are OPC_READABLE.

The instrument connection must be valid (connected) for the other items to
work as expected.

Note:

Implemented properties
Implemented instrument connection properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_R8Maximum value102

VT_R8Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\STATE\InstrumentConnection
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4.6.5 InstrumentStatusConnection

Object values
InstrumentStatusConnection handles the instrument status state. The canonical data
type is VT_I2. Set the scan rate to the fastest update rate of the server (i.e., 500 ms). De-
fined object values are:

ConnectionValue

Yes0

Partially1

No2

InstrumentStatus objects are OPC_READABLE.

The instrument status must be valid (ready) if the other items are to work as
expected.

Note:
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Implemented properties
Implemented instrument status properties are:

Data typeDescriptionPID

VT_I2Canonical data type1

VT_I4Current value2

VT_I2Quality3

VT_DATETimestamp4

VT_I4Access rights5

VT_R4Server scan rate6

VT_I4EU type7

VT_ARRAY:VT_BSTRValue texts8

VT_R8Maximum value102

VT_R8Minimum value103

Example location (<=> OPC total Item ID) in server configuration tree:

\STATE\InstrumentStatusConnection
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4.7 Recommendations

Write to items
It is recommended towrite to items synchronously. The server handles both synchronous
and asynchronous writes but when making asynchronous writes it is up to the client to
wait until the server is ready with previous asynchronous write.

All items whose names ends with _EXECUTE are used as “batch” commands to execute
methods and instructions with parameters and system settings. Before writing to the
_EXECUTE item, the items, which are included in the “batch” (e.g., instruction parameters)
have to be written. A recommendation is to add a delay before writing to the _EXECUTE
items since when using a mirroring client between two OPC servers it has been seen
that item writes might arrive to the UNICORN OPC server in an incorrect order.

UNICORN system settings are available via the SETTINGS branch,whichworks
like the INSTRUCTION branch with one exception. There is only one execute
instruction, \Setting\Store, to store all system settings at once.

Note:

System settings can only be saved when the system is in Ready state. If
UNICORN changes system settings, it updates the settings parameters in OPC.
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5 UNICORN OPC Alarms & Events
address space

About this chapter
This chapter describes UNICORN OPC Alarms & Events address space, various types of
alarms, run log, error messages and event categories.

In this chapter
This chapter contains the following sections:

See pageSection

685.1 Introduction

695.2 Alarms and errors

715.3 Event categories
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5.1 Introduction

The Alarms & Events address space shows the internal alarm functionality of the instru-
ment configuration. Each item in the address space might trigger an alarm or event.

Each component's failure/loss triggers an alarm and the AE client connected in con-
trol/view of the system is notified. If the connection to the instrument is lost, then AE
client is notified through the restart error alarm. Once the restart error occurs and when
the connection issue has been fixed thereafter, then either the UNICORN Instrument
Server computer has to be restarted or the restart error has to be acknowledged in
UNICORN System Control.

In order to acknowledge alarms or warnings from the OPC client, the client (UNICORN
OPC server) has to be in control of the system. To take control, use the Data Access
server in parallel and take control over the system via the AssignState item. It is also
possible to use the TakeControl option.

TheUNICORNOPCAE server does not support the inactive/acknowledged/enabled state.
UNICORN OPC AE server will not be able to notify that the alarm or warning becomes
inactive. It only notifies if the signal reaches an alarm or warning state, but it will not
notify the opposite when reaching the normal state.

Alarms & Events address space
view

The address space depends on the instrument configuration. Different items
will appear depending on which instrument configuration is used.

Tip:
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5.2 Alarms and errors

Analog alarm
There are always four conditions for analog alarm objects (sources). Corresponding
condition names are:

1 LO_ALARM

2 LO_WARNING

3 HI_ALARM

4 HI_WARNING

Both Condition Events and Tracking Events can be generated. Condition Events are
generatedwhena condition becomesactive or inactive andwhena condition is acknowl-
edged. Tracking Events are generated when a condition is disabled but still active or
inactive and unacknowledged. The event categories are Level for Condition Events and
Enable/Disable for Tracking Events. No attributes are supported for analog alarms.

No attributes are supported for analog alarms.

Example location (<=> OPC qualified source name) in server area space:

Analog alarms.Cond2

Digital alarm
There is only one condition for each digital alarm object (source). The condition names
for the two different types are:

1 WARNING

2 ALARM

Both Condition Events and Tracking Events can be generated. Condition Events are
generatedwhena condition becomesactive or inactive andwhena condition is acknowl-
edged. Tracking Events are generated when a condition is disabled but still active or
inactive andunacknowledged. Event categories areDiscreteWorDiscreteA forCondition
Events and Enable/Disable for Tracking Events. No attributes are supported for digital
alarms.

Example location (<=> OPC qualified source name) in server area space:

Digital alarms.FlowWarning
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Errors
This is the error dialog box in UNICORN SystemControl. The event category of the simple
error event is Run Log. The event category of the condition error event is Errors.

No attributes are defined for error events and no acknowledgements are required for
this event type.

Location (<=> OPC qualified source name) in server area space:

Other.Errors
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5.3 Event categories

Alarms & Events address space
view

Event categories for UNICORN
OPC server

Event categories for UNICORN OPC server are defined as:

Event categoriesEvent typesUNICORN Alarm & Event

Level (ID=1)OPC_CONDITION_EVENTAnalog Alarm

Enable/Disable (ID=32)OPC_TRACKING_EVENT

Discrete Alarm (ID=2) orOPC_CONDITION_EVENTDigital Alarm

Discrete Warning (ID=4)OPC_TRACKING_EVENT

Run Log (ID=16)OPC_SIMPLE_EVENTError

Errors (ID=8)OPC_CONDITION_EVENT
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6 UNICORN OPC Historical Data Ac-
cess address space

About this chapter
This chapter provides information about UNICORN OPC Historical Data Access (HDA)
address space, audit trail, HDA XML format definition etc.

In this chapter
This chapter contains the following sections:

See pageSection

736.1 Introduction

766.2 AuditTrail

776.3 Result file information

866.4 UNICORN OPC HDA XML format definition
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6.1 Introduction

The HDA address space is dynamic. A result file can be browsed whenever a new result
is created. If a result is deleted, it is removed from the address space.

The address space depends on the result files that have been created based
on a specific instrument configuration. Different itemswill appear in the result
file depending on the instrument configuration used when the result file was
created.

Tip:

Configuration and settings
UNICORNHDAService supportsmanual activation by default. TheUNICORNHDAService
settings have to be altered to get it to start automatically. The setting can be changed
through the Services-utility (Run:services.msc to start it).

To start automatically, change Startup Type throughUNICORNHDA Service Properties
window.
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The HDA address space is dynamic. A result file can be browsed whenever a new result
is created. If a result is deleted, it is removed from the address space. The UNICORNHDA
server only supports one OPC client connection and it requires that no UNICORN client
is running on same PC.
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HDA address space view

The address space depends on the result files that has been created based on
a specific instrument configuration. Different items will appear in the result
file depending on which instrument configuration that was used when the
result file was created.

Tip:
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6.2 AuditTrail

Introduction
AuditTrail from UNICORN are available under the HDA server address space. The global
logbook is found under the UNICORN GENERAL INFORMATION branch and the system
specific logs are found under the Logbooks folder in the user (for example Default)
folder.

Attributes defined by AuditTrail
Each AuditTrail leaf (item) has the following attributes defined:

Data typeDescriptionName

VT_UI4Item data typeDatatype

VT_BSTRItem IDItemId

VT_UI4Start time low FILETIMEStartLowFileTime

VT_UI4Start time high FILETIMEStartHighFileTime

VT_UI4End time low FILETIMEEndLowFileTime

VT_UI4End time high FILETIMEEndHighFileTime

Start and end time are equal for a leaf. Time is set to the creation time of the audit trail
file, i.e., the renew time.
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6.3 Result file information

About this section
Each result file contains Curves, Documentation and Peak tables.

Information about the system is available under the Systems folder in the user folder.

In this section
This section contains the following subsections:

See pageSection

786.3.1 Curves

816.3.2 Documentation

846.3.3 Peak tables

856.3.4 Systems
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6.3.1 Curves

Introduction
All curves in a result file are listed as items directly under the result file branch in the
address space.

Attributes supported by Curves
Each curve has a number of supported attributes that allow the kind of curve, the item
represents to be identified:

Data typeDescriptionName

VT_UI4Item data typeDatatype

VT_BSTRUnitEngUnits

VT_R8Maximum valueNormalMaximum

VT_R8Minimum valueNormalMinimum

VT_BSTRItem IDItemid

VT_I2Curve typeCurveType

VT_UI4Start time low FILETIMEStartLowFileTime

VT_UI4Start time high FILETIMEStartHighFileTime

VT_UI4End time low FILETIMEEndLowFileTime

VT_UI4End time high FILETIMEEndHighFileTime

VT_UI4Zero tlime low FILETIMEZeroLowFileTime

VT_UI4Zero time high FILETIMEZeroHighFileTime

VT_R8Sample time interval in secTimeInt

VT_UI4First injection time low FILETIMEFirstInjectionLowFileTime

VT_UI4First injection time high FILETIMEFirstInjectionhighFileTime

VT_UI4Chrom start time low FILETIMEChromStartLowFileTime

VT_UI4Chrom start time high FILETIMEChromStartHighFileTime

VT_BSTRUNICORN raw curve dataUnicornRawData
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Types of Curves
There are several types of curves (HDA_CURVE_TYPE):

Data typeCurve type

Array of VT_R8HDA_CURVETYPE_GENERIC_RAW

Array of VT_R8HDA_CURVETYPE_GENERIC_EVALUATED

Array of VT_BSTRHDA_CURVETYPE_FRACMARKS_RAW

Array of VT_BSTRHDA_CURVETYPE_FRACMARKS_EVALUATED

Array of VT_BSTRHDA_CURVETYPE_INJECTIONMARKS_RAW

Array of VT_BSTRHDA_CURVETYPE_INJECTIONMARKS_EVALUATED

Array of VT_BSTRHDA_CURVETYPE_SETMARKS_RAW

Array of VT_BSTRHDA_CURVETYPE_SETMARKS_EVALUATED

Curve types bit mask
In addition to curve type, a bit mask is added to the type:

DescriptionCurve type bit mask

Curve data exist as time axisHDA_CURVETYPE_TIMEDEFINED

Curve data exist as volume axisHDA_CURVETYPE_VOLUMEDEFINED

Curve data exists as text (both time and
volume axes)

HDA_CURVETYPE_MARKERDEFINED

The first injection time and chrom start time might not always be defined for a curve.
The start time is not the absolute time when the curve was created. Instead, the result
file creation time is used as a base. The real absolute time for a curve is read from chrom
start time. The difference is usually around 10 to 15 seconds.

chrom time is only defined on RAW curve types.Note:

Zero time defines the time of zero. The curve can start at any time before and after zero
time. It can even end before zero time. Applying zero time to a curve allows zero to be
located on the x-axis.

The result file might contain curves only stored in volume base. These curves cannot be
readandwill failReadRaw/ReadProcessed, since theHDA specificationonly allows time
as x-axis. However, the volume curves are available via theHDA_UNICORN_RAW_DATA
attribute. This attribute returns all curve data (both timeand volume) as anXML-formatted
string.
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The low and high attributes aremapped to the dwLowDateTime and dwHighDateTime
members of the FILETIME structure to enable FILETIME accuracy on the client side.
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6.3.2 Documentation

Introduction
Evaluation in UNICORN has a documentation dialog for each result file. TheDOCUMEN-
TATION branch for each result file in HDA contains the same data as Evaluation in
documentation.

Items in Documentation
The following items are available:

Data typeItem

StringBatchNumber

XML stringBufferPro

XML stringCalibration

XML stringColumns

XML stringEvaluation logbook

XML stringEvaluation procedures

XML stringFracXY

XML stringRun logbook

StringMethod name

StringMethod creator

DateTimeMethod creation date

StringMethod created for system

StringMethod last modifier

DateTimeMethod last modification date

XML stringMethod signatures

XML stringMethod notes

XML stringStart notes

XML stringRun notes
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Data typeItem

XML stringEvaluation notes

StringMethod strategy notes

StringResult name

StringResult creator

DateTimeResult creation date

StringResult run system

StringBatch number

XML stringResult signatures

XML stringResult strategy used components

XML stringScouting

XML stringSystem Settings

XML stringSnapshot

XML stringText Instructions

XML stringVariables

XML stringMethod Instrument Configuration

XML stringResult Instrument Configuration

XML stringQuestions

Attributes in Documentation
Each documentation item defines the following attributes:

Data typeDescriptionAttribute

VT_UI4Item data typeDataType

VT_BSTRItem IDItemid

VT_UI4Start time low FILETIMEStartLowFileTime

VT_UI4Start time high FILETIMEStartHighFileTime
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Data typeDescriptionAttribute

VT_UI4End time low FILETIMEEndLowFileTime

VT_UI4End time high FILETIMEEndHighFileTime

Start and end times are equal in the DOCUMENTATION branch. To get data from Read-
Raw, this time stamp must be included in the time range, otherwise no data will be re-
turned.
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6.3.3 Peak tables

Introduction
The PEAK TABLES branch contains all peak tables stored in the result file. When reading
from the item, the peak table is returned as an XML-formatted string.

Items in Peak Tables
Each item defines the following attributes:

Data typeDescriptionAttribute

VT_UI4Item data typeDatatype

VT_BSTRItem IDItemid

VT_UI4Start time low FILETIMEStartLowFileTime

VT_UI4Start time high FILETIMEStartHighFileTime

VT_UI4End time low FILETIMEEndLowFileTime

VT_UI4End time high FILETIMEEndHighFileTime
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6.3.4 Systems

Introduction
Information about the system is available under the Systems folder in the user folder.

Items in Systems
Each system leaf defines the following attributes:

Data typeDescriptionAttribute

VT_UI4Item data typeDatatype

VT_UI4Start time low FILETIMEStartLowFileTime

VT_UI4Start time high FILETIMEStartHighFileTime

VT_UI4End time low FILETIMEEndLowFileTime

VT_UI4End time high FILETIMEEndHighFileTime

VT_BSTRItem IDItemId
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6.4 UNICORN OPC HDA XML format definition

About this section
The XML format is defined for each result file item. This section describes the different
XML structures.

In this section
This section contains the following subsections:

See pageSection

886.4.1 BufferPro, v 1.0

896.4.2 Calibration, v 1.0

906.4.3 EvaluationLog, v 1.0

916.4.4 Run logbook, v 1.1

926.4.5 SignatureList, v 1.0

936.4.6 SnapshotList, v 1.0

946.4.7 UsedComponents, v 1.0

956.4.8 Notes, v 1.0

966.4.9 ScoutingList, v 1.1

976.4.10 SettingsList, v 1.0

986.4.11 TextInstructions, v 1.0

996.4.12 VariableList, v 1.1

1006.4.13 QuestionList, v 1.0

1016.4.14 PeakTable, v 1.1

1046.4.15 Unicorn raw, v 1.0

1066.4.16 Columns, v 1.1
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See pageSection

1086.4.17 EvaluationProcedures, v1.0

1096.4.18 FracXY, v 1.0

1106.4.19 AuditTrail, v 1.1

1116.4.20 Method/Result Instrument Configuration, v 1.0

1126.4.21 System
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6.4.1 BufferPro, v 1.0
This XML structure is exported by reading the BufferPro leaf.

FormigratedUNICORN5.x results, theBufferProOPC itemcontainsBufferPrep
data. Both the S function and the S function share the same storage format.

Note:

BufferPro XML structure

DescriptionTag name

Root itemBufferPro

Recipe nameRecipeName

pH range, separated with “-“pHRange

100% buffer BB100

Acid or base nameAcidOrBase

Salt name and salt stock concentrationSalt

Recipe nameNotes

Specifications of the different buffersBuffer

Buffer nameName

pKa1pKa1

pKa2pKa2

pKa3pKa3

dpka1 deltadpKa1dt

dpka2 deltadpKa2dt

dpka3 deltadpKa3dt

Number of acidic protonsAcidicProtons

Number of charge deprotonated ionsChargeDeprotonatedIon

Salt nameSaltName

Number of charged anionsChargeAnion

Number of charged cationsChargeCation
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6.4.2 Calibration, v 1.0
This XML structure is exported by reading the Calibration leaf.

Calibration XML structure

DescriptionTag name

Root itemCalibrationList

A calibrationCalibration

Name of item that has been calibratedTagname

DateDate

User nameUsername

Point 1Point1

Point 2Point2

ConstantConstant

OffsetOffset

Calibration local or remote. (YES/NO)Remote

Proportional control componentP

Integral control componentI

Derivative control componentD

Reference value 1ReferenceValue1

Reference value 2ReferenceValue2

Calibration constant description 1CalibrationConstantDescription1

Calibration constant value 1CalibrationConstantValue1

Calibration constant description 2CalibrationConstantDescription2

Calibration constant value 2CalibrationConstantValue2

Calibration constant description 3CalibrationConstantDescription3

Calibration constant value 3CalibrationConstantValue3
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6.4.3 EvaluationLog, v 1.0
This XML structure is exported by reading the Evaluation logbook leaf.

EvaluationLog XML structure

DescriptionTag name

Root item.EvaluationLog

Item containing evaluation logbook event.Item
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6.4.4 Run logbook, v 1.1
This XML structure is exported by reading the Run logbook leaf.

Logbook XML structure

DescriptionTag name

Root itemLogbook

A logbook itemItem

Accumulated time in secondsAccumulatedTime

Accumulated volume, including unitAccumulatedVolume

Logbook eventEvent

Event typeEventType

Subtype of eventEventSubType
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6.4.5 SignatureList, v 1.0
This XML structure is exported by reading theMethodSignaturesandResult Signatures
leaves.

SignatureList XML structure

DescriptionTag name

Root itemSignatureList

A signatureSignature

Name of userUsername

Full name of userFullname

Position of userPosition

Date, formatted in server local timeDate

Signature meaningMeaning

If present, the file is locked against further changeLocked
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6.4.6 SnapshotList, v 1.0
This XML structure is exported by reading the Snapshot leaf.

To get the actual y-axis value, use the time or volume value as a reference into
the curves.

Note:

SnapshotList XML structure

DescriptionTag name

Root itemSnapshotList

A signatureChromatogram

Name of chromatogramName

Run numberSnapshot

Time retentionTimeRetention

Volume retentionVolumeRetention

CurveCurve

Curve nameName

Curve unitUnit

Time stamp of snapshotTime Value

Volume stamp of snapshotVolume Value
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6.4.7 UsedComponents, v 1.0
This XML structure is exported by reading the Result Strategy Used Components leaf.

UsedComponents XML structure

DescriptionTag name

Root item.UsedComponents

Component name used during run.Component
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6.4.8 Notes, v 1.0
This XML structure is exported by reading theMethod Notes, Start Notes , Run Notes
and Evaluation Notes leaves.

Notes XML structure

DescriptionTag name

Root item, the note follows.Notes
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6.4.9 ScoutingList, v 1.1
This XML structure is exported by reading the Scouting leaf.

To get the actual y-axis value, use the time or volume value as a reference into
the curves.

Note:

ScoutingList XML structure

DescriptionTag name

Root item.ScoutingList

A scouting run.Scouting

Total number of scouting items available.TotalNumberOfScoutings

If available, this item indicates the scouting run
number of this result file.

RunScouting

Run number.Run

This leaf is available if this scouting run was used
when the method was run. The run number is the
same as RunScouting.

ThisScoutingWasUsedDur-
ingRun

Variables defined in this run.Variable

Block name of this variable.Block

Name of variable.Name

Unit, only included if variable has a unit.Unit

Value of variable.Value
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6.4.10 SettingsList, v 1.0
This XML structure is exported by reading the System Settings leaf.

SettingsList XML structure

DescriptionTag name

Root item.SettingsList

A group.Group

The name of the group.GroupName

Instruction names. There is at least one instruction per group.Instruction
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6.4.11 TextInstructions, v 1.0
This XML structure is exported by reading the Text Instructions leaf.

TextInstructions XML structure

DescriptionTag name

Root item, the complete text method follows. Each row is separated
by a carriage return and a new line.

TextMethod
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6.4.12 VariableList, v 1.1
This XML structure is exported by reading the Variables leaf.

Start protocol variables XML
structure

DescriptionTag name

Root item.VariableList

A variable.Variable

Block name of the variable.Block

The variable name.Name

Indicates if the variable is visible in scouting.VisibleInScouting

Indicates if the variable is visible in details only.VisibleInDetails

Value. Can be a number or a string, depending on the variable.Value

Unit of the value. Not included if no unit is present.Unit
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6.4.13 QuestionList, v 1.0
This XML structure is exported by reading the Questions leaf.

Start protocol questions XML
structure

DescriptionTag name

Root itemQuestionList

A question itemItem

The questionQuestion

The answerAnswer
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6.4.14 PeakTable, v 1.1
This XML structure is exported by reading leaves under the PEAK TABLES branch.

PeakTable XML structure

DescriptionTag name

Root itemPeakTable

Summary of the peak tableSummary

Total number of peaksTotalNumberOfDetectedPeaks

Total areaTotalArea

Unit used.Unit

Area in evaluated peaksAreaInEvaluatedPeaks

Ratio peak area/total areaRationPeakareaTotalarea

Total peak durationTotalPeakDuration

Column heightColumnHeight

Column V0ColumnV0

Column VtColumnVt

Source curve nameSourceCurve

BaselineBaseline

RejectionRejection

Minimum heightMinHeight

Minimum widthMinWidth

Maximum widthMaxWidth

Minimum areaMinArea

Maximum number of peaksMaxNumberOfPeaks

Quantitation (molecular size, standard addition,
internal standard, external standard, recovery)

Quantitation

A peakPeak

Peak numberNo
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DescriptionTag name

Peak nameName

RetentionRetention

StartStart

EndEnd

WidthWidth

AreaArea

Area/total areaAreaPerTotalArea

Area/peak areaAreaPerPeakArea

HeightHeight

Width at half peak heightWidthAtHalfHeight

Height at startHeightAtStart

Height at endHeightAtEnd

Baseline at startBaselineAtStart

Baseline at maxBaselineAtMax

Baseline at endBaselineAtEnd

Conductivity height at startConductivityHeightStart

Conductivity height at maximumConductivityHeightMax

Conductivity height at endConductivityHeightEnd

Fraction tube at startFractionTubeAtStart

Fraction tube at maximumFractionTubeAtMax

Fraction tube at endFractionTubeAtEnd

Peak start type (dropline, skim, baseline, skimdrop,
unknown)

PeakStartType

Peak end type (dropline, skim, baseline, skimdrop,
unknown)

PeakEndType

SigmaSigma

ResolutionResolution
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DescriptionTag name

Capacity factorCapacityFactor

KavKav

Plate heightPlateHeight

Plates per meterPlatesPerMeter

Asymmetry startAsymmetryStart

Asymmetry endAsymmetryEnd

AsymmetryAsymmetry

Average conductivityAverageConductivity

Extinction coefficientExtinctionCoefficient

Concentration calculated using extinction coeffi-
cient.

ExtCoeffConcentration

Amount calculated using extinction coefficient.ExtCoeffAmount

ConcentrationConcentration

AmountAmount

Molecular sizeMolecularSize

TypeType
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6.4.15 Unicorn raw, v 1.0
This XML structure is exported by reading the attribute HDA_UNICORN_RAW_DATA for
a Curve leaf.

UnicornRawData XML structure

DescriptionTag name

Root item.UnicornRawData

Name of curve.Name

Curve type. Does not contain the bitmask, which the
HDA_CURVE_TYPE does, only the actual type.

Type

Curve unit (y-axis).Unit

Unit of time curve (x-axis).TimeUnit

Unit of volume curve (x-axis).VolumeUnit

Minimum value of y-axis.CurveMin

Maximum value of y-axis.CurveMax

Present if zero adjust is enabled.ZeroAdjust

Zero adjust time.ZeroAdjustTime

Zero adjust volume.ZeroAdjustVolume

Retention start time.StartTimeRetention

Injection start time.InjectionTimeRetention

Number of curve time data points.NumberOfTimeDataPoints

Curve Time Data. This is repeated for all time data
points. The values are assigned as attributes to the
tag (x and y attributes).

CTD

Retention start volume.StartVolumeRetention

Injection start volume.InjectionVolumeRetention

Number of curve volume data points.NumberOfVolumeDataPoints

Present if column volume is defined.ColumnVolumeDefined

Column volume value for curve.ColumnVolume
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DescriptionTag name

Unit of ColumnVolume curve (X-axis).ColumnVolumeUnit

Curve Volume Data. This is repeated for all volume
data points. The values are assigned as attributes
to the tag (x, y and, if available, cv).

CVD

Curve Markers Data. This is repeated for all marker
(text) data points. The values are assigned as at-
tributes to the tag (t = time, v = volume, t1 = text1
and, if available, t2 = text2).

CMD
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6.4.16 Columns, v 1.1
This XML structure is exported by reading the Columns leaf.

Columns XML structure

DescriptionTag name

Root item.Columns

A column.Column

Name of column.Name

Height of column. Attribute mandatory defines if item is
mandatory. Attribute unit defines unit of value.

Height

Diameter of column. Attribute mandatory defines if item is
mandatory. Attribute unit defines unit of value.

Diameter

Volume of column. Attribute mandatory defines if item is
mandatory. Attribute unit defines unit of value.

Volume

Height of column. Attribute mandatory defines if item is
mandatory.

VolumeUnit

Technique used by column. Attribute mandatory defines if
item is mandatory.

Technique

Total volume of column. Attribute mandatory defines if item
is mandatory. Attribute unit defines unit of value.

Vt

Empty volumeof column. Attributemandatory defines if item
is mandatory. Attribute unit defines unit of value.

Vo

Maximum pressure of column. Attribute mandatory defines
if item is mandatory. Attribute unit defines unit of value.

MaxPressure

Default flow rate of column. Attribute mandatory defines if
item is mandatory. Attribute unit defines unit of value.

DefaultFlowrate

Maximum flow rate of column. Attribute mandatory defines
if item is mandatory. Attribute unit defines unit of value.

MaxFlowrate

Typical peak width at base. Attribute mandatory defines if
item is mandatory. Attribute unit defines unit of value.

TypPeakWidthAt-
Base

Long-termmaximumpH. Attributemandatory defines if item
is mandatory.

pHLongMax
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DescriptionTag name

Long-termminimumpH. Attributemandatory defines if item
is mandatory.

pHLongMin

Short-termmaximumpH. Attributemandatory defines if item
is mandatory.

pHShortMax

Short-termminimumpH. Attributemandatory defines if item
is mandatory.

pHShortMin

Average particle diameter. Attribute mandatory defines if
item is mandatory. Attribute unit defines unit of value.

AverageParticleDi-
ameter

Code of column. Attribute mandatory defines if item is
mandatory.

Code

Typical loading range. Attribute mandatory defines if item is
mandatory.

TypicalLoadin-
gRange

Molecular weight range. Attributemandatory defines if item
is mandatory. Attribute unit defines unit of value.

MolWeightRange
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6.4.17 EvaluationProcedures, v1.0
This XML structure is exported by reading the Evaluation procedure leaf.

EvaluationProcedures XML
structure

DescriptionTagname

Root item.EvaluationProcedures

An evaluation procedure.EvaluationProcedure

Name of evaluation procedure.Name

Indicates if the evaluation procedure was run during
method run.

WasRun
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6.4.18 FracXY, v 1.0
This XML structure is exported by reading the FracXY leaf.

FracXY XML structure

DescriptionTagname

Root itemFracXY

Fraction order (Serpentine row, Row-by-row, Serpentine column
or Column-bycolumn)

FractionOrder

Name of rackName

Rack groupGroup

Name of rack groupName

Last tube of groupLastTube
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6.4.19 AuditTrail, v 1.1
This XML structure is exported by reading a Global Logbook or System Logbook leaf.

AuditTrail XML structure

DescriptionTag name

Root item.AuditTrail

Type of audit trail: Global, System or Backup. Backup is used
when accessing a direct audit trail file address.

Type

If this item is available, the file has been modified outside UNI-
CORN or is corrupt.

CheckSumError

An audit item.Audit

Time of audit.Time

Time zone.TimeZone

Audit message.Message

Log entry details.Details
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6.4.20 Method/Result Instrument Configuration, v 1.0
This XML structure is exported by reading aMethod Instrument ConfigurationorResult
Instrument Configuration leaf.

Method/Result Instrument
Configuration XML structure

DescriptionTag name

Root itemInstrumentConfiguration

Name of instrument configurationName

Instrument configuration versionVersion

Instrument configuration help textHelp text

The instrument configuration nameStrategyName

The instrument configuration notesStrategyNotes

Phase configuration name and versionPhaseConfiguration

Protocol configuration name and versionTemplateMethodConfiguration

Performance test configuration name and
version

PerformanceTestConfiguration

FlowschemeconfigurationnameandversionFlowSchemeConfiguration

VID configuration name and versionVIDConfiguration

Firmware configuration name and versionFirmwareConfiguration

UNICORN versionCompatibleUNICORNClientVersion

UNICORN versionCompatibleUNICORNInstru-
mentServerVersion
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6.4.21 System
This XML structure is exported by reading a System leaf.

System XML structure

DescriptionTag name

Name of system.SystemName

Type of system.SystemType

Instrument configurationnameandversion.InstrumentConfiguration

Active system.SystemIsNonActive/SystemIsActive

Instrument server computer name.

Note:

Displayed only if the system is Active.

ControlledByUNICORNInstru-
mentServer

Instrument serial number.InstrumentSerialNo

Type of connection based on serial number
or instrument IP address.

ConnectionBasedOnSerial/ Connec-
tionBasedOnIP

Instrument IP address.InstrumentIPAddress
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7 Reference Information

In this chapter
This chapter contains the following sections:

See pageSection

1147.1 DA server supported OPC interfaces

1167.2 AE server supported OPC interfaces

1177.3 HDA server supported OPC interfaces

1187.4 Differences between UNICORN OPC 5.x and UNICORN OPC 7.0
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7.1 DA server supported OPC interfaces

OPC Server

Optional
interface

3.02.05A1.0Interface

RequiredRequiredRequiredIUnknown

RequiredRequiredRequiredIOPCServer

RequiredRequiredN/AIOPCCommmon

RequiredRequiredN/AIConnectionPointContainer

N/ARequiredN/AIOPCItemProperties

RequiredN/AN/AIOPCBrowse

Not implement-
ed

N/AOptionalOptionalIOPCServerPublicGroups

Not implement-
ed

N/AOptionalOptionalIOPCBrowseAddressSpace-
Browse

ImplementedRequiredN/AN/AIOPCItemIO

OPCGroup

Optional
interface

3.02.05A1.0Interface

RequiredRequiredRequiredIUnknown

RequiredRequiredRequiredIOPCItemMgt

RequiredRequiredRequiredIOPCGrouptStateMgt

RequiredN/AN/AIOPCGrouptStateMgt2

Not implement-
ed

N/AOptionalOptionalIOPCPublicGroupStateMgt

RequiredRequiredRequiredIOPCSyncIO

RequiredN/AN/AIOPCSyncIO2

RequiredRequiredN/AIOPCAsyncIO2
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Optional
interface

3.02.05A1.0Interface

RequiredN/AN/AIOPCAsyncIO3

RequiredN/AN/AIOPCItemDeadbandMgt

ImplementedOptionalN/AN/AIOPCItemSamplingMgt

RequiredRequiredN/AIConnectionPointContainer

N/AOptionalRequiredIOPCAsyncIO

N/AOptionalRequiredIDataObject
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7.2 AE server supported OPC interfaces

OPCEventServer

Optional interfaceAE v1.1Interface

RequiredIOPCEventServer

Not implementedOptionalIOPCEventServer2

ImplementedOptionalIOPCEventAreaBrowser

OPCEventSubscription Object

Optional interfaceAE v1.1Interface

RequiredIUnknown

RequiredIOPCEventSubscriptionMgt

RequiredIConnectionPointContainer

Not implementedOptionalIOPCEventSubscriptionMgt2

OPC Common Requirements

Optional interfaceAE v1.1Interface

RequiredIOPCCommon
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7.3 HDA server supported OPC interfaces

Custom Interface

Optional interfaceHDA v1.20Interface

RequiredIOPC_HDAServer

RequiredIOPCHDA_Browser

RequiredIOPCHDA_SyncRead

RequiredIOPCCommon

Not implementedOptionalIOPCHDA_SyncUpdate

Not implementedOptionalIOPCHDA_SyncAnnotations

Not implementedOptionalIOPCHDA_AsyncRead

Not implementedOptionalIOPCHDA_AsyncUpdate

Not implementedOptionalIOPCHDA_AsyncAnnotations

Not implementedOptionalIOPCHDA_Playback

Not implementedRequired if any Async inter-
face is supported

IConnectionPointContainer

OPC Security Requirements

Optional interfaceHDA v1.2Interface

RequiredIOPCSecurityPrivate
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7.4 DifferencesbetweenUNICORNOPC5.x andUNICORN
OPC 7.0

OPC server

OPC 7.0OPC 5.xFeature

14Number of OPC servers supported per
UNICORN Instrument Server computer1

part ofOPC service inside the
UNICORN Instrument Server

ExternalOPC servers (DA & AE)

NoYesHDA memory cache

NoYesHDA file cache

Data Access

OPC 7.0OPC 5.xFeature

YesNoSupport for DA 3.0 interface

Yes2YesAbility to handle asynchronous commands from client

YesNoMethod queueing

NoYesZero deadband feature

YesNoQuarternary gradient variables

YesNoPerform scouting runs from OPC

1 ÄKTAprocess™ and ÄKTApilot™ only

2 Better handling since the commands are also queued up.
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Historical Data Access

OPC 7.0OPC 5.xFeature

NoYesSupport for multiple HDA clients

YesNoSupport browsing through all systems

YesNoDisplay instrument configuration (strategy) details.

Alarms & Events

OPC 7.0OPC 5.xFeature

Simple eventCondition eventRunLog event

NoYesSupport for events like Accumulated time and
Accumulated volume

YesNoRestart error event

Security

OPC 7.0OPC 5.xFeature

YesNoAutomatic creation of the OPC user

YesNoSupport for access group based login for UNICORN users
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ÄKTAprocess, ÄKTApilot, GE, GE monogram and UNICORN are trademarks of
General Electric Company.

Microsoft and Windows are registered trademarks of Microsoft Corporation.

All other third party trademarks are the property of their respective owner.

Any use of UNICORN is subject to GE Healthcare Standard Software End-User
License Agreement for Life Sciences Software Products. A copy of this Standard
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UNICORN 7 © 2009-2016 General Electric Company

© 2016 General Electric Company.
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