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o Document generated automatically!

This document was created fully automated from the actual LabVIEW Source Code of this project using the
Release Automation Tools of Hampel Software Engineering.

The Release Automation Tools (RAT) help automate the validating, testing, documenting, building,
packaging and publishing of your projects. Built-in support for Git lets you trigger our tools from your
repository, via GitLab CI/CD or Azure DevOps amongst others.

For a more detailed overview of what these tools do, see https://rat.hampel-soft.com/, where you can find

information on the available tools, how we automate them using GitLab ClI, when the next scheduled
webinars are on, and how you can run those tools on your own servers using a commercial license for RAT.
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1. STATE MACHINES

o No state machines found.

HSE offers a robust, parsable, free open-source State Machine Template! You can find out more about it at
https://dokuwiki.hampel-soft.com/code/dgmh/hse-module-templates/state-machine.
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2. CALLING DEPENDENCY DIAGRAMS

2.1. OVERVIEW

2.1.1. PROJECT

DBE_COMNMECTOR Ivlib q hse-db.Iviib

2.2. CALLERS

2.2.1. DB_CONNECTOR.LVLIB

DE COMMECTOR. Wib: Configure.vi
_,_,—'—'—'_'_‘_‘—'——._,_\_\_‘_\_\_

DE COMMNECTOR.Ivik:Fast Query.vi

DBE_COMNECTOR. Wlib:Hide Panel.vi

DB COMNMECTOR.Iib: Set Module Timeout.vi

DBE_COMNNECTOR Ivlib

hse-db.Ivlib: Test DE_CONNECTOR AFI.vi

DBE_COMNECTOR. Ivlib: Show Diagram.vi

DBE_COMMNECTOR. Wik: Show Panel.vi

_\_‘_—_\_‘—‘—-—\_,_\_‘_____._,_,_.—'——

DBE_COMMNECTOR. Wik:Start Transaction.vi

2.3. LISTENERS

2.3.1. DB_CONNECTOR.LVLIB

2.1. Overview |3
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DE_CONNECTOR. vlib: Error Reported.vi

- e

4| 2. Calling Dependency Diagrams



HAMPEL
SOFTWARE
ENGINEERING
hse-db

APPENDIX A: DQMH

DQMH modules documentation

A.1. DB_CONNECTOR.LVLIB

Type: Cloneable

Responsibility: No description found (add content in DQMH module Ivlib description)

A.1.1. EVENT LIST

Table 1. Events

Name Ty Connector pane Description S. R. L
pe
Start Module fun s et b ez LAUNCHeS the Module Main.vi.

DB-

Stop Module Module ID
Qrigin

Wait for Module to stop? (F)

errar in (no error)

Send the Stop request to the Module's Main.vi.

=erest |f <b>Wait for Module to stop?</b>is TRUE,
then this VI will not complete execution until
the Module Main VI has stopped running.

<b>Note:</b> If the cloneable module is
running as singleton, then the 'Wait for Module
to stop?' inputis ignored... this VI will
<b>always</b> wait until a cloneable Main VI
running as singleton has stopped running.

<b>Note:</b> This VI was modified by the
<b>Validate DQMH Module</b> tool to upgrade
it to the DQMH 5.1 approach to poll the
execution state of a cloneable module running
as singleton to know when the module has
gone idle.

<b>Note:</b> This VI was modified by the
<b>Validate DQMH Module</b> tool to upgrade
it to the DQMH 5.0 approach to destroying
cloneable module event references.

Show Panel o+ Module ID

error in (no error)

Send the Show Panel request to the Module's
erorout - Main.vi.

Hide Panel o+ Module ID

error in (no error)

Send the Hide Panel request to the Module's
erorout - Main.vi.

This VI tells the Module to show its block
emorout diagram to facilitate troubleshooting (add
probes, breakpoints, highlight execution, etc).

Show Diagram o+ Module ID

error in (no error)

A.1.DB_CONNECTOR.lvlib | 5
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Name Ty
pe

Configure o+

Connect o

Close o+

Connection

Start o+

Transaction

Fast Query o+
Get DB-Type &
Query e
Commit g
Transaction

Set Module o+
Timeout

Rollback g

Transaction

Module Did st
Init

Status ]
Updated

Error Reported [

Module Did Jud
Stop

6 | Appendix A: DQMH

Connector pane

Module ID Module ID (dub)

error in (ne error) error out

Module ID

error in (no error) Effor out

Module ID

error in (no error) error out

Module ID

error in (no error) error out

. g error out
error in (no error) ==

Module ID DB-Type

error in (no error) error out

Module 1D
Query
errorin (no error) ==

Module ID = Reply Payload
Error in (No error) seeeeoooo - 7 - timed out?
== grror out
Module 1D
Meodule Timeout

error out

error in (no error}

Module 1D

DE |
RoLLES|
WEGES

e Himed out?
b= error out

Error in

Meodule ID
Origin
Initialized?

error in (no error)

error out

Meodule ID
Status
error in (no error) ==

error out

Module ID

Error =

Additional Information
error in (no error)

error out

Module ID
Qrigin
error in (no error) ==

error out
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Description S. R. L

Triggers the auto-configuration of the module

Connect to database.
Close connection to the database.

Start a transaction to get sure all following SQL
commands get executed or none.

An asynchonous query to the DB. This request
does not block and has no reply. To receive the
db response register to the corresponding
broadcast.

Returns the type of the database in <b>DB-
Type</b>

Send a SQL-Query to the database.

Commit a transaction. Either all SQL-
commands get commited or, in case of an
error, all get rejected.

Overrides the DQMH internal Module Timeout
with the specified value (must be greater than
0)

Rollback the active transaction.

Send the Module Did Init event to any VI
registered to listen to this module's broadcast
events.

Send the Status Updated event to any VI
registered to listen to events from the owning
module.

<b>Note:</b> This VI was modified by the
<b>Validate DQMH Module</b>tool to parse
additional information tags out of the incoming
error source string.

Send the Module Did Stop event to any VI
registered to listen to this module's broadcast
events.
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Name Ty Connector pane Description S. R. L
pe
Update o Module ID — Fire the Get Module Execution Status request.
MOdUIe ErTOr in ?:;::gri ” error out
Execution
Status
Fast Query I o Module ID The database reply from a (asynchonous) "Fast
eturn Data™ "
Reply Meta Data = A error out Query .

error in (no errar) =
FieH Name.s ..............

Type: o+ > Request | %

> Request and Wait for Reply | ££ > Broadcast
Scope: * > Protected | g® > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

A.1.2. MODULE RELATIONSHIP

Y ¥

i DB CONNECTOR hge-db
‘\/

Table 2. Requests callers
Request Name Callers
DB_CONNECTOR:.lvlib:Close Connection
DB_CONNECTOR:.lvlib:Commit Transaction hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Configure hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR:.lvlib:Connect
DB_CONNECTOR.lvlib:Fast Query hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Get DB-Type hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR:.lvlib:Hide Panel hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Query DB_CONNECTOR.lvlib:Query - DBL - 1D.vi

DB_CONNECTOR.lvlib:Query - DBL - 2D.vi
DB_CONNECTOR.lvlib:Query - DBL - Scalar.vi
DB_CONNECTOR.lvlib:Query - Int64 - 1D.vi
DB_CONNECTOR.lvlib:Query - Int64 - 2D.vi
DB_CONNECTOR.lvlib:Query - Int64 - Scalar.vi
DB_CONNECTOR.lvlib:Query - String - 1D.vi
DB_CONNECTOR.lvlib:Query - String - 2D.vi
DB_CONNECTOR.lvlib:Query - String - Scalar.vi

DB_CONNECTOR.lvlib:Rollback Transaction hse-db.lvlib:Test DB_CONNECTOR APl.vi
DB_CONNECTOR.lvlib:Set Module Timeout hse-db.lvlib:Test DB_CONNECTOR APl.vi

A.1.DB_CONNECTOR.lvlib | 7
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Request Name Callers

DB_CONNECTOR.lvlib:Show Diagram hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR:.lvlib:Show Panel hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Start Transaction hse-db.lvlib:Test DB_CONNECTOR APL.vi

Table 3. Broadcasts Listeners

Broadcast Name Listeners

DB_CONNECTOR.lvlib:Error Reported hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Fast Query Reply hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR:.lvlib:Module Did Init hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Module Did Stop hse-db.lvlib:Test DB_CONNECTOR APL.vi
DB_CONNECTOR.lvlib:Status Updated hse-db.lvlib:Test DB_CONNECTOR APL.vi

DB_CONNECTOR.lvlib:Update Module Execution Status hse-db.lvlib:Test DB_CONNECTOR APL.vi

Table 4. Used requests
Module Requests

hse-db.lvlib DB_CONNECTOR.lvlib:Stop Module.vi

Table 5. Registered broadcast
Module Broadcasts
K—K K—K

A.1.3. MODULE START/STOP CALLS

Start Module i DB CONNECTOEF.

F—

()

v
Stop Ih-Iﬂ(lllle} ------ fj hee-db

Table 6. Start and Stop module callers

Function Callers

Start Module DB_CONNECTOR.lvlib:Load Module.vi
hse-db.lvlib:Test DB_CONNECTOR API.vi

Stop Module DB_CONNECTOR.lvlib:Handle Exit.vi

hse-db.lvlib:Test DB_CONNECTOR APl.vi

A.1.4. MODULE CUSTOM ERRORS

@ Custom errors are added to the module viavinamed *- - error. vi .
-

Module DB_CONNECTOR.lvlib use the following custom errors:

8| Appendix A: DQMH
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Table 7. Custom errors

Name Code Description

Module Running as 403680 The "%s" module is currently running as singleton, but the Start
Singleton Module VI was called with 'Run as Singleton' specified as FALSE.
Module Not Stopped 403682 %s Module did not finish clean up on exit.

Module Not Synced 403683 %s Module was unable to synchronize events.

Module Not Running 403684 Not a single instance of "%s" Module running.

Module Running as 403685 The "%s" module is currently running as cloneable, but the Start
Cloneable Module VI was called with 'Run as Singleton' specified as TRUE.
Request Timed Out 403686 The reply for the request "%s" of the "%s" Module timed out.
Request and Wait for Reply 403686 %s

Timeout

Master Reference Not 403687 The "%s" module cannot be run as singleton because the Master
Closed Reference is still open from a prior run as cloneable. If you plan on

running this module as both singleton and cloneable, consider
changing your Main VI to wire a value of TRUE to the 'Close Master
Reference' input of Init Module.vi.

A.1.DB_CONNECTOR.lvlib | 9
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APPENDIX B: LIBRARIES

Misc. reuse libraries

B.1. HSE-CONFIG.LVLIB

Responsibility: No description found (add content in lvlib description)
Version: 1.0.0.0

Table 8. Nested libraries

Name Type
[config-base.lvclass] LVClass
[config-ini.lvclass] LVClass

This library has no functions set to non private scope.

B.2. HSE-DQMH-DYNAMICREQUESTERS.LVLIB

Responsibility: No description found (add content in lvlib description)
Version: 1.0.0.0

Table 9. Functions (non private scope only)

Name Connector pane Description S. R. L
Default S Upntes
Broadcast s in (o errer e Updss ModleExccution St
(Cloneable)-- e esege
template
Request Ul Module ID Accept? No description found (add content in vi
H Scenario —
Display error in (no eron) erorout  description)
(Cloneable)--
template

Show Diagram Modulelﬂl No description found (add content in vi
(Cloneable)—- errorin (no error) error out description)
template

DQMH Module Disk Path

Application reference

Calls the "Configure" request VI of the module in

Configure _ <b>path</b>

(Cloneable) error in (no error) error out

DQMH Obtain it ren = Modue Did o Calls the "Obtain Default Broadcast Events"
Default t)ﬁ ' request VI of the module in <b>path</b>
Broadcast e Srstem Message

Events

(Cloneable)

10 | Appendix B: Libraries
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Name

DQMH Prepare
(Cloneable)

DQMH Request
Ul Display
(Cloneable)

DQMH Show
Diagram
(Cloneable)

Default
Broadcast—
template

Request Ul
Display—
template

Set Modules—
template

DQMH
Configure

DQMH Load API
Tester

DQMH Load
Module

DQMH Obtain
Default
Broadcast
Events

DQMH Prepare

DQMH Request
Ul Display

DQMH Set
Modules

Connector pane

Module Disk Path
Application reference
Module ID

. error out
errer in (no errer)

Medule Disk Path
Application reference
Module ID

Display Scenario
error in (no error)

Accept?

== grror out

Maodule Disk Path
Application reference
Meodule ID

. F error out
error in (no error) =

=Module Did Stop
= Status Updated
error in (no error) == ~Error Reported

=Update Module Execution Status
= error out

------ System Message

i D HMH Accept?

Scenario
error in (no error)

error out

Module Paths
error in (no error)
wait for reply (T)

timed out?
b= error out

Maodule Disk Path
Application reference

errer in (no errer) error out

Application reference
Meodule Disk Path

error in (no error) error out

Module Disk Path
Application reference

error in (no error) error out

Medule Disk Path
Application reference
y
erorin (no error) pdate Module Execution Status
rror out
b System Message
Maodule Disk Path
Application reference
errer in (no errer) error out

Module Disk Path
Application reference
Display Scenario
error in (no error) =

Accept?

error out

Module Disk Path
Application reference
modules to load dynamically = J
error in (no error) =

error out

Description

Calls the "Prepare" request VI of the module in
<b>path</b>

Calls the "Request Ul Display" request VI of the
module in <b>Path to module directory</b>.
Hands over the <b>Module ID</b> and the
<b>Display Scenario</b>.

Calls the "Request Ul Display" request VI of the
module in <b>Path to module directory</b>.
Hands over the <b>Module ID</b> and the
<b>Display Scenario</b>.

No description found (add content in vi
description)

No description found (add content in vi
description)

Calls the "Configure" request VI of the module in
<b>path</b>

Calls the "Load Module" request VI of the module
in <b>path</b>

Calls the "Load Module" request VI of the module
in <b>path</b>

Calls the "Obtain Default Broadcast Events"
request VI of the module in <b>path</b>

Calls the "Prepare" request VI of the module in
<b>path</b>

Calls the "Request Ul Display" request VI of the
module in <b>Path to module directory</b>.
Hands over the <b>Module Name</b> and the
<b>Display Scenario</b>.

Calls the "Set Modules" request VI of the module
in <b>Path to module directory</b>. Hands over
paths to all dynamically loaded modules in
<b>modules to load dynamically</b>.

B.2. hse-dgmh-dynamicrequesters.lvlib | 11
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Name Connector pane
DQMH Set Module Disk Path

. Application reference
Runtime Menu Path to .rtm file

. F error out
error in (no error) =

DQMH Show Meodule Disk Path
. Application reference
Diagram
error in (no error) error out
DQMH Show Meodule Disk Path
Application reference
Panel
error in (no error) error out
DQMH Stop Medule Disk Path
Module Application ref

errar in (no errar) error out

Scope: * > Protected | g > Community

HAMPEL
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Description S. R. L

Calls the "Set Runtime Menu" request VI of the
module in <b>Path to module directory</b>.
Hands over the <b>Path to .rtm file</b>.

Calls the "Request Ul Display" request VI of the
module in <b>Path to module directory</b>.
Hands over the <b>Module Name</b> and the
<b>Display Scenario</b>.

Calls the "Show Panel" request VI of the module
in <b>Path to module directory</b>

Calls the "Stop Module" request VI of the module
in <b>Path to module directory</b>

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

B.3. HSE-DQMH.LVLIB

Responsibility: No description found (add content in lvlib description)

Version: 1.0.0.0

Table 10. Functions (non private scope only)
Name

DQMH Build
Module Disk
Path From

DQMH Path

DQMH Get Fully
Delimited
Instance Name
from Module
Name

DQMH Get
Module Type

Connector pane
Medule DOMH Path Module Disk Path
Clone ID

Module Name
error out

error in (no error)

Module Path
Module Name ~
error in ==

Main VI (Full Delimited Mame)
= error out

Module Path Module Types

EITor in error out

12 | Appendix B: Libraries

Description S.

Parses the Instance Name for the Clone ID and
returns the full path to the module's directory,
the Clone ID and the module's name

Parses the fully delimited VI name from the
module path and the module name. For
cloneables, the clone ID is appended to the VI
name.

=

Returns the type (singleton or cloneable) of the
module in <b>Module Path</b>

=
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Name

DQMH Load
Main VI
Reference

DQMH Request
Reply Timed
Out—error

DQMH System
Message - Add
to Run-Time
Menu

DQMH System
Message - Get
Module
Identifier

DQMH System
Message -
Ready for
Display

DQMH System
Message -
Remove from
Run-Time
Menu

DQMH System
Message -
Removed from
Subpanel

DQMH Tester
Cleanup hse-

appl

Connector pane
Vlin WVl out
Execution:State
e error out

error in (no error)

Request Name
Module Name - ;
timed out? -

error out

Source
Main VI Reference

Meodule Descriptor Identifier

Payload

VI Ref
Module Path ~*
error in (no error) ==

Module Identifier

error out

Source

Main VI Reference
Title

- |dentifier
E= Payload

Source

Main VI Reference Identifier

Payload

Source
R d Module

-~ Identifier
b= Payload

StDFI? ..................... @
Error in TEET

error out

Description

Loads the VI reference to a Singleton DQMH
module's main.vi. On Linux RT in Runtime
Environment, the main.vi is loaded reentrant in
order to circumevent a bug in LabVIEW.

Details: On Linux RT with Embedded Ul enabled
running a startup.exe, a Vl server invoke method
(Control Value.set) doesn't work. This is possibly
related to / covered by CAR 514879 (see
https://forums.ni.com/t5/Delacor-Toolkits-
Discussions/Deploy-and-run-at-Startup-for-RT-
systems/m-p/3620339/highlight/true#M256).

In order for this VI to work, you need to: 1. set the
DQMH module's main.vi execution setting to
"preallocated clone reentrant execution" 2. set
the DQMH module's main.vi scope to
"community" 3. add the hse-dgmh.lvlib as a
friend in the DQMH module's .lvlib Friends
properties

No description found (add content in vi
description)

Sends the modul's <b>Path</b>and <b>Module
Descriptor</b>via the "Add to Run-Time Menu"
System Message broadcast. The Ul Manager
inserts the module into the relevant locations in
the run-time menu.

No description found (add content in vi
description)

No description found (add content in vi
description)

No description found (add content in vi
description)

No description found (add content in vi
description)

If the hse-application object was instantiated
and the hse-logger was initialized when starting
the Tester, this VI cleans up both objects.

hse-db

= =

=

=

= =

=

=

B.3. hse-dgmbh.lvlib | 13
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Name Connector pane

DQMH Tester RT App Name or Path ~~ Project Name

Pre h _ errorin Project Path
pare se error out

appl - Get

Name and Path

DQMH Tester Etarte_d? .

P 8| ogging Event
PrePare hse- Errerin global shutdown event
appl error out

Scope: * > Protected | g® > Community
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Description S. R. L

Returns APP-NAME as Project Name and /APP-
NAME_Source as Project Path

HSE projects follow this folder structure: /APP-

NAME_Config .......... Configuration Files /APP-
NAME_Data............... Measured and Other Data
/APP-NAME_Source .......... LabVIEW Sources
JAPP-NAME .......ccoevveerranen. Compiled Application

REAL-TIME: As the configuration directory on
real-time systems always needs to reside at
"C:\<Project Name>_Config\", and as it tedious
(embedded Ul) or impossible (no embedded Ul)
to enter the path, it can be supplied via the
optional Real-Time App Name string input.

If the hse-application class is not running,
queries the user for the path of the containing
application and instantiates the hse-appl class.
Returns if it did load the class.

HSE projects follow this folder structure: /APP-

NAME_Config .......... Configuration Files /APP-
NAME_Data............... Measured and Other Data
/APP-NAME_Source .......... LabVIEW Sources
JAPP-NAME .......ccoevveerranen. Compiled Application

The hse-application:ApplicationInit.Vl expects
the "APP-NAME_Source" folder and the
"application name", and processes these to
automatically find the "_Config" and "_Data"
directories.

REAL-TIME: As the configuration directory on
real-time systems always needs to reside at
"C:\<Project Name>_Config\", and as it tedious
(embedded Ul) or impossible (no embedded Ul)
to enter the path, it can be supplied via the
optional Real-Time App Name string input.

If this VI is used outside of the normal application
scope (e.g. in a unit test with a seperate LV
project) you can provide the absolute path to the
app source folder to "RT App Name or Path".

Reentrancy: LIE > Preallocated reentrancy | |_E] > Shared reentrancy

Inlining: 52 > Inlined

B.4. HSE-MISC.LVLIB

Responsibility: source code password: bowman-tyro-kickback-besides

14 | Appendix B: Libraries
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Version: 1.0.0.0

Table 11. Nested libraries
Name

Loop Timer.lvclass

Table 12. Functions (non private scope only)

Name Connector pane
ColorCycle Color
All Colors
Color Count
Error Out
Get Enum type string IN i Name
Details from < Item Strings
A Itermn Count
Type String
Get Multiple Variant in ==

== \falues

Attributes from Keys =

Variant error in == error out
Graph Scale Values Maximum
Axis Minumurm

Error in 1
== grror out

Set Multiple Variant in = == ariant out
Attributes to Keys o ===

Variant Values

EFror jn ===

----------- error out

Simple Edge
Detection
(Falling)

Current Bit - T e Falling Edge found?

Simple Edge
Detection
(Rising)

Current Bit T e Rising Edge found?

Simple Latch

Dutput

milliseconds to wait

Wait_ErrorClus
ter errar in

error out

error out
Array of Doubles

ConvertStringT
oFloat_Array-  String s
l D ARRAYT

Type
LVClass

Description

With every call, this VI returns a color from a color
pallet. If the last color from a pallet is reached,
the VI continues with the first color.

This Vi is useful to give plots and graphs better
looking colors.

The color sets are inspired by a subset of the
colormaps from the Python plotting library
Matplotlib.

No description found (add content in vi
description)

No description found (add content in vi
description)

Calculates usefull values for the Graph scaling
(Minimum, Maximum) that go 10% over the
min/max-values and include zero.

Set multiple attributes (key-values-pairs) to a
variant.

Returns True if a falling edge (True -> False)
occures.

(This Vlisinlined.)

Returns True if a rising edge (False -> True)
occures.

(This Vlisinlined.)

A simple boolean latch with reset functionality.

Simple wrapper for the Wait function that allows
for data flow.

converts array of string values to floating point
values

hse-db
R. L
3

0]

IE]

IE] of
IE] of
IE] of
|E]

IE

B.4. hse-misc.lvlib | 15
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Name Connector pane
ConvertStringT . errorin
oFloat_Array-  String G Array of Doubles
2D plr
ConvertStringT | error out
oFloat_Scalar  String STRING Double
FLOAT
SCAL.
Filename String in i String out
Sanitizer Replace String ()
Find Data Type S5tring Hse Data Type
Represent String T - Represent Boolean?
Boolean ’

utf-8 text

Textto UTF-8
Wrapper

encading (system default=-1) -~
Error in ==

error out

utf-8 text
encoeding (system default=-1)

text

UTF-8 to Text

Wrapper error in == error out

U8-Array to U8 Array uE Ued Array

ue4 k|

Y 64-Array to U64 Array us-i Byte Array

us i3

Variant_BuildCl Cluster
Elements

usterFromElem name

entArray

Cluster Name Empty Cluster

Variant_Empty

Cluster

Delimited Delimited String String Array
String to 1D Delimiter ()

Array

LV Timestamp (UTC) Unix Timestamp

LV Timestamp
to Unix Epoch

Seconds to Seconds T Time String
Time TIHE
Unix Epoch to  UnixTimestamp ——— 0P 1y Timestamp (U70)

LV Timestamp

Error_AddAddit
ionalinformatio
n

Error In Error Out

Additional Info
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Description

converts array of string values to floating point
values

converts single string value to floating point
value

Removes all characters that are not supported in
filenames (/\:*?"<>|) and replaces it with
"Replace String" (defaultis "_").

No description found (add content in vi
description)

No description found (add content in vi
description)

Converts LabVIEW text to UTF-8.

Converts UTF-8 text to text encoded in the
specified system.

Convert an array of Bytes (U8) to an array of U64.

Convert an array of U64 to an array of Bytes (U8).

From the LabVIEW Open Source project
DataManipulation library v1.4.0 by Francois
Normandin (https://github.com/LabVIEW-Open-
Source/DataManipulation).

From the LabVIEW Open Source project
DataManipulation library v1.4.0 by Francois
Normandin (https://github.com/LabVIEW-Open-
Source/DataManipulation).

Converts a delimited string (e.g. "A, B, C") to an
1D array of strings (e.g. ["A", "B", "C"]. Removes
whitespace around the elements.

Convert a LabView Timestamp (UTC Timezone)
to a Unix Epoch Timestamp (C time_t).

Convert a time range (in seconds) to a time string
in the format "hh:mm:ss". E.g. 3680s ->
"01:01:20".

Convert a Unix Epoch Timestamp (C time_t) to a
LabView Timestamp (UTC Timezone).

Adds <b>Additional Info</b> to the source of
<b>Error In</b>
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Name

Error_AppendE
rrorsToSource

Error_Clear

Error_Helper_B
uildCluster

Error_Helper_
OverwriteClust
er

Error_Helper_R
aisekError

Error_Helper_R
aiseErrorFromL
abel

Error_LogTofFil
e

Event_CloseRe
gistrationRef

Event_Generat
e

Event_GetRefA
ndReg

Event_LoadOrC
reateRefs

Hash Core

Hash

Connector pane

errors in error out

errar in ool error gut (no error)

Code

Error In Error Out

Additicnal Info

Code

Error In Error Out

Additicnal Info
Raise?
Error To Raise

Error In =
Additicnal Info

Error Qut

Error Labels
Error In =
Additicnal Info

Error Out

path

B

Error in error out

error in (no error) error out

Event Registration Refnum in

User Event in User Event out
Name ~ g~

Parameter ~ |
error in (no errer)

Data

error out

== Event Refnum

= error out
Breeeeereceen Event Registration Refnum

Fﬂm HSE-Event
@

EFFOF in s

Error In Error Qut
Input String
s1 out
CORE =2 out
error in =3 out
s4 out
e gfrOF QUL
in (HAE H HSE | cut

Description

Takes the first element of <b>errors in</b>and
concatenates all other elements' code and
source into the source of the first error.

Clears the error in <b>error in</b>

Builds an error cluster from <b>Code</b> and
<b>Additional Info</b>

If <b>Error In</b> is true, overwrites the error
cluster information with <b>Code</b> and
<b>Additional Info</b>.

If <b>Raise?</b> is true, puts the error in
<b>Error To Raise</b>on the error output and
adds <b>Additional Info</b> to the source of the
error.

If <b>Raise?</b> is true, sets an error with code
set by <b>Error Labels</b>and source by
<b>Additional Info</b>

If <b>error in</b> is true, writes the error to the
file identified by <b>path</b>and clears the
error.

Unregisters the given event registration from the
HSE-Event

Generates an HSE-Event and sends
<b>Name</b>, <b>Parameter</b>and
<b>Data</b> as event data.

Gets the HSE-Event refnum and a new event
registration refnum for it.

Returns the refnum of the HSE-Event

hse-db
R. L
IE
IE]
|E]
IE]
IE]
|E]
IE]
IE] of
IE] o2
IE] o2
IE] g
IE]
IE]

B.4. hse-misc.lvlib | 17
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Name Connector pane

Delete Array in Array w/out dupes out

Duplicates
From 1D-Array
(String)

Sort 2D-Array

Search Parameters
Sort Order (0->9)

2D-String-Array_in 2D-String-Array_SortedByColumn

char (ASCII)
jength ﬂ_
strin str (padded)

String_PadWit
hCharacters

String_StripNul strin -rall s str (stripped)
Values
Search for App App Source Path

Source Folder error in error out

File name of clone VI

A Clene VI numeric suffix
Fully qualified clone name

Fully qualified VI name
Clene number (1)

Generate Clone
Name

ShowRunningV Hat

Zhou

IS Ftullrl\.lr;mq
StringlLogger  Stringtolog
Label : Fehler (Ausgang)
Function ~ §
Errorin
Path Data

— type descriptor dup
: ™ name

TypeDescriptor  tyedescriptor
_GetName
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Description
(v0.2.1b; 2017-08-14 16:44)

Sorts a 2D string array by the column declared in
<b>Search parameters</b>and by <b>Sort
Order</b>.

Adds <b>char (ASCIl)</b> characters to <b>str
in</b>until it is <b>length</b> characters long.

Common ASCII characters: 0x09 ... tab 0x20 ...
space Ox2E ... dot (.)

Removes all NULL values from a string

Search for the application source folder down
the folder hierarchy, starting at the current
project path. Finds the app source folder if it is in
one of the folders down the hierarchy (e.g. when
using the hse project structure).

Given the fully qualified name of a VI (meaning
the name includes any library namespace
prefixes), this VI returns the name of a clone of
the VI. By default, it returns the name of the first
clone that gets created, but you can request the
Nth clone by supplying the "Clone number"
input.

USE WITH CAUTION. The name returned by this
VI can be used with the "Open VI Reference"
function to open a VIl reference to a clone VI. This
is an unsupported feature of LabVIEW (i.e.
opening an additional reference to a clone Vl was
never intended to work but someone forgot to
disable it when clones were added to LabVIEW).
Opening extra references beyond the one used to
create the clone (i.e. the clone's "this VI"
reference) is known to cause instabilities,
including crashes, in some situations. However,
such refnums are critical for writing certain
debugging tools. Be careful.

Returns a list of VIs in memory

Simple helper VI for writing data to a log file.
<b>Path Data</b> and <b>Label</b>form the
folder structure, and <b>Function</b> is part of
the file name.

From the LabVIEW Open Source project
DataManipulation library v1.4.0 by Francois
Normandin (https://github.com/LabVIEW-Open-
Source/DataManipulation).
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Name

Connector pane

TypeDescriptor 116 String Descriptor T Stiing
offset (0]

_GetPString

Scope: * > Protected | g® > Community

hse-db

Description S.

I ®
B

From the LabVIEW Open Source project
DataManipulation library v1.4.0 by Francois
Normandin (https://github.com/LabVIEW-Open-

Source/DataManipulation).

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

B.5. HSE-DB-ADO.LVLIB

Responsibility: No description found (add content in lvlib description)

Version: 1.0.0.0

Table 13. Nested libraries

Name

DB-ADO.lvclass

ADO-DB-Driver.lvlib

Type
LVClass
Library

This library has no functions set to non private scope.

B.6. ADO-DB-DRIVER.LVLIB

Responsibility: ADO-DB driver.

Version: 1.0.0.0

Table 14. Functions (non private scope only)

Name

convert ' to
NULL

Convert from
date-first
Timestamp

Convert to
date-first
Timestamp

format floats
for database

format floats|[]
for database

Connector pane

String In Formatted String

length

Mumber Insertion String

Numbers Insertion Strings

for database.vi]

Description

Convert an empty string (two quotes) to NULL

Convert "MM/DD/YYYY HH:MM:SS" to timestamp

Convert timestamp to "MM/DD/YYYY HH:MM:SS"

Format float for database (either engineering
format or NULL)

Format array of float for database (either
engineering format or NULL)

B.5. hse-db-ado.lvlib | 19
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Name

Close
Recordset+

Create New
Record in
Recordset

Open
Recordset+

parse field
names from
SELECT
statement

Read
Recordset
(DBVIEW)

Read
Recordset
(DOUBLE)

Read
Recordset
(STRING)

Read
Recordset
(VARIANT)

SQLSTATE
Lookup

_Database

Driver Catalog

Close
Connection+

Create and
Read
Recordset

Execute SQL

Command (no
data returned)

Get Database
Errors

Connector pane

Recordset Claze
errorin =% error out
Field Values==
Recordset Recordset Out
error in (no error) = error out
Field Names
Connection Recordset
Source

error out
Recordset Parameters

error in (no error)

Select String variant(field names)

Recordset In Recordset Out
Mo. of rows ——— =tabular data
error in = k%= graphical data
s errOF QUL
Rows Returned
RecordsetIn Recordset Out

Max Rows to Fetch (-1 = all)

L Data out
error in (no error) =4 i

Rows Returned
error out
Field Marnes

Recordset In
Max Rows to Fetch (-1 = all)
errorin (no error) =

— Recordset Out
%2 Data out

Rows Returned

== error out

=== Figld Names

Recordset In
Max Rows to Fetch (-1 = all}
errorin (no error) =

Recordset Out
data out

Rows Returned
=== error out

=== Figld Names

SOLSTATE Value SQLSTATE Description

|

1

Connection

errar out

Error in

Connection In

Source

Recordset Parameters

error in (no error)

Max Rows to Fetch (-1 = all)

— Connection Out
Selection Data

Rows Returned

error out

Field Names Fetched

Connection Out
records effected
b= error out

Connection In
50L Command
error in ==

Connection Qut
Connection In

My Errors
ADO Open Errors

error out
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Description S. R. L

Close the recordset

Create new recordset

Open a recordset

Parse a select statement into an array of variant
fields

Read a recordset and return an array of DBVIEW

Read a recordset and return an array of double

Read a recordset and return an array of string

Read arecordset and return an array of variants

Look up a SQL State code

This VI contains a list of available API functions

Close the connection

Create and read a recordset

Execute a SQL command without returning any
data

Get database errors
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Name Connector pane Description

Get Table Info

Connection in —~ Connection out Get table info

B |Info out

EFTOF i s 2
“oo grror out

Insert BLOB Deta n (aionte] === comecin o INSEIt BLOB data
ELOB Recordset definition 5. ~
data RacordsetParamete.rs error out
Open Connection String - Connection - Qpen a connection to the database

ADO Version
=== grror out

Connection+

error in (no error) =

Rollback Connection In Cennection Out - Rollback the transaction

Transaction on error in error out

Error

Set Command Connection In Cennection Out - Set the command timeout
. CommandTimeout

Timeout error in = error out

Start Connection In Cennection Out- Start a transaction

Transaction errorin error out

Scope: * > Protected | g® > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% > Inlined

B.7. HSE-DB-MYSQL.LVLIB

Responsibility: No description found (add content in lvlib description)
Version: 1.0.0.0

Table 15. Nested libraries

Name

DB-MySQL.lvclass

Type
LVClass

This library has no functions set to non private scope.

B.8. HSE-DB-SQLITE.LVLIB

Responsibility: No description found (add content in lvlib description)
Version: 1.0.0.0

Table 16. Nested libraries
Name
DB-SQLite.lvclass

Type
LVClass

This library has no functions set to non private scope.

hse-db

B.7. hse-db-mysql.lvlib | 21
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B.9. HSE-DB.LVLIB

Responsibility: No description found (add content in lvlib description)
Version: 1.0.0.0

Table 17. Nested libraries

Name Type

DB-Interface.lvclass LVClass
DB_CONNECTOR.lvlib Library
[VI Reference Management.lvlib] Library
[Clone Registration.lvlib] Library

Table 18. Functions (non private scope only)

Name Connector pane Description
Test TEST DB_CONNECTOR API Tester.
DB_CONNECTOQ |[re-=oH

R API

Scope: * > Protected | g® > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined
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APPENDIX C: CLASSES

LabVIEW Classes

C.1. CLASSES OVERVIEW

This project contains 10 classes and 0 interface.

Table 19. Classes list

Classes

[hse-application.lvclass]

[hse-config-ini.lvclass]

[hse-configuration.lvclass]

[config-base.lvclass]

[config-ini.lvclass]
Loop Timer.lvclass
DB-ADO.lvclass
DB-MySQL.lvclass
DB-SQLite.lvclass

DB-Interface.lvclass

O Application UnitID : String
0 Application Tite : String

O Application Name : String

O Application Base Path : Path

O Application Directory : Path

o Config Directory : Path

O Data Directory : Path

O ConfiglUnit Directory : Path

0 Application Version Number : String
O Application Version History : String
O Framework Version Number : String
O RT-App Version Number : String

O FPGA Version Number : String

O Registry Contents : String

O global shutdown event : UserEvent

© hse-application_Applicationinit

© hse-application_ApplicationShutd
© hse-application_ GetSingleton()
© hse-application _Systemidentfer
© hsex

O Data Directory : Variant

© hse-configuration_ReadDataDirectory()
© hse-configuration_WriteDataDirect
hse-configuration_ParseConfigSource()

hse-configuration_ReadHseDefaults()

Oh " hse-configuration_ReadDoubleKey()
© hse-conti
cati rmineProgramint -
hse-configuration_ReadStringKey()
© hse-applicati rog 0
her appleshon Delenoinc i s @ hse-configuration_ReadBooleanKey()
 hse-application_ DetermineProgramVersion o
o e i se-configuration_Writelntegerkey()
bse-appication SystemCenfioumatiand o hse- i
& po emConficuration ReadFie( @ hseconfiguaton WrtaStingKey0
° ystemConfiguraton ValdateFie( N >

ValidateUnit)

lication_ValidateConfigAndDataDirectories|
i v

© hse-application_DetermineAppBasePath
° DetermineC

© hse-application_GetApplicationinfos
© hse-application_GetApplicationPaths(
°

© hse-application_Getversioninfos(

© hse-application_SelectP

© hse-application_SetApplicationUnitin)
© hse-application_SetApplicationVersion()
°

‘hse-application_SelFpgaVersion()
© hse-application_SetFrameworkVersionf
°

© hse-config-ini_OpenConfigSource(
ini_ReadKe)

hse-db-ado.Ivlib \

Interfaces

O User: String
O Password : String
O Database : String

B Version-constant()
© Close

© Commit Transaction()
© Connect()

© Get Version Number()
© Init DB-Engine()

© Init Interface()

© Query()

© Rollback Transaction()
© Start Transaction()

hse-db-mysgl.I{lib\

hse-config vllb\

hse-db

© Root Node : Variant

e

B Add Node (recursive)
 Consolidate Data Typef
"

B Get Value Node
= hrough Variant recursh
© Remove First Slash(

© Extend Config()

© Get Data Type()

© Get Sections and Keys()

Cycle Count : Double Fioat
t: Double Float

Relative Start Time : Double Fioat
Event Timeout : 132

EXIEEEE
o

Star
Stoy
Wai

‘Get Event Timeout()

()

PO
it for Cycle()

0 ADO Connection : Auto

O 1P Address : String
16

O SQLite Connection : LV Class
O DB-Filepath : String

$ hse-config:ni Readkey) 5 ADO Version : Sting o 2 by tmeou ) 32

 hse-con X © Eror O connection ID : TCPNetConnection o Dfo’Fﬁ';m 0

© hse-configuration_ReadHseDefaults() © Close() = o

@ hse-configuration_ReadDoubleKey() © Commit Transaction() © Commit Transaction() © Close() Creale INI-Config()
© hse-configuration_Readintegerkey() Conne Connet © Commit Transaction() © Create Module Config)
© hse-configuration_ReadStringKey() © Init DB-ADO( o It DEAYSALO © Connect() o File(

© hse-configuration_ReadBooleankey() © Init Interface() ® It mertace) © It DB-SQLite()

© hse-configuration_Witelntegerkey() © Query) o oueryo © Init Interface()

© hse-configuration_WiteStringKey() © Rollback Transaction() Rollback Transaction() © Quen

© hse-configuration_GetAllSections{ © Start Transaction() e © Rollback Transaction()

© hse-configuration_GetAllKeysForSection() © stant Transaction)
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C.2. HSE-APPLICATION.LVCLASS

Responsibility: No description found (add content in lvclass description)

Version: 1.0.0.4

O Application Unit-ID : String

O Application Title : String

O Application Name : String

O Application Base Path : Path

O Application Directory : Path

O Config Directory : Path

O Data Directory : Path

O Config/Unit Directory : Path

O Application Version Number : String
O Application Version History : String

O Framework Version Number : String
O RT-App Version Number : String

O FPGA Version Number : String

O Registry Contents : String

O global shutdown event : UserEvent

hse-application_ApplicationInit|
© hse-application_ApplicationShutdown
< hse-application__GetSingleton()
< hse-application__Systemldentifier()

hse-application__GetSystemConfigSession

< hse-application_DetermineFrameworkVersionNumber()

< hse-application_DeterminePrograminfo()

< hse-application_DetermineProgramPaths()

< hse-application_DetermineProgramVersion()

< hse-application_SystemConfiguration()

< hse-application_SystemConfiguration_ReadFile()

< hse-application_SystemConfiguration_ValidateFile()

< hse-application SystemConfiguration_ValidateUnit()
hse-application_ValidateConfigAndDataDirectories

< hse-application_VersionNumber--constant()

© hse-application_DetermineAppBasePath()
hse-application_DetermineConfigAndDataDirectories|
hse-application_GetApplicationinfos

© hse-application_GetApplicationPaths

© hse-application_GetGlobalShutdownEvent()

© hse-application_GetVersioninfos()

© hse-application_SelectProjectFolder()

hse-application_SetApplicationUnitID
© hse-application_SetApplicationVersion()
© hse-application_SetFpgaVersion()
© hse-application_SetFrameworkVersion()
© hse-application_SetRealtimeVersion()

Table 20. Functions (non private scope only)

Name Connector pane Description S. R. L

hse- Project Name ﬁm Initializes the HSE Application and its
application_Ap errorin emorout  CONfiguration variables with names, paths,

plicationInit version strings and other information.
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Name

hse-
application_Ap
plicationShutd
own

hse-
application__G

etSingleton

hse-
application__S

ystemldentifier

hse-
application__G
etSystemConfi
gSession

hse-

application_De
termineFrame
workVersionNu
mber

hse-
application_De
termineProgra
minfo

hse-
application_De
termineProgra
mPaths

hse-
application_De
termineProgra
mVersion

hse-
application_Sy
stemConfigurat
ion

hse-
application_Sy
stemConfigurat
ion_ReadFile

hse-
application_Sy
stemConfigurat
ion_ValidatefFil
e

hse-
application_Sy
stemConfigurat
ion_ValidateUn
it

Connector pane

.

[hse-application.lvclass:hse-
application</em>GetSingleton.
Vi]

errar in error out

[hse-application.lvclass:hse-
application</em>Systemldentifi
er.vi|

[hse-application.lvclass:hse-
application</em>GetSystemCo
nfigSession.vi]

Application in Application out

error in error cut

Project Name
Project Folder

Application in =e=oo-HIN Application out

errorin error out

Application in == Application out

Error in error out

Application in == Application out

Error in error out

Application in == Application out

Error in error out

hse-

ication in
Config File
error in (no error) ==

hse-application out

error out

Config File

error in (no error) error out

hse-application in hse-application DUP

error in (no error) =——_T e error out

Description

Stops and frees all hse resources.

Contains the DVR to the HSE ApplicationClass
object.

Tries 10 times to create a System Configuration
session reference

Sets the version of the framework used for the
application.

Determines the Application Base, Configuration
and Data paths.

Reads global (system-wide) configuration
parameters from the config.ini file or creates it if
it couldn't be found.

Reads configuration parameters from the
<b>Config File</b>.

Check if <b>Config File</b> exists. If it can't be
read, try and copy config.ini.default over to
config. ini and show a message. If that also
doesn't work, throw an error and show a
message.

Check if <b>Unit Directory</b> exists.

C.2. hse-application.lvclass | 25
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Name Connector pane
hse_ Config Directory ~ Config Directory DUP
. . Data Directory ~* _~ Data Directory DUP
appllcatlon_val error in (no error) == Gees error out
idateConfigAnd

DataDirectories

hse-
application_Ve
rsionNumber—
constant

HSE-Libraries Version Number

App Base Path
Application Directory DUP
e error out

hse-
application_De
termineAppBas
ePath

Application Directory
errorin (no error)

Application Name
Application Directory ~'
error in (no error) ==

~~ Config Directory
_ Data Directory
“on grror out

hse-
application_De
termineConfigA
ndDataDirector
ies

hse-
application_Ge
tApplicationInf
0s

~ Application Title
Application Unit-1D
Application Mame
error out

error in

Trp Directory
Canfig/Unit Directory
- Application Directory
Config Directory

hse-
application_Ge
tApplicationPat

errorin

Data Directory
hS error out

Application Base Path
hse- global shutdown event
application_Ge emorin error out
tGlobalShutdo
wnEvent
hse- RT-App Version

FPGA Version

~ Application Version
Framework Version
HSE-LIB Version
error out

application_Ge
tVersionInfos

errorin

e g kT
application_Sel  errorin

| error out
ectProjectFold
er
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Description

No description found (add content in vi
description)

No description found (add content in vi
description)

Determines the "Root" path of the application: -
When running from the development
environment, this is identical to the application
directory. - When running from the run-time
environment, this includes the name of the .exe

Determines the paths of the _Config and _Data
directories: - either by reading from the [HSE]
section of <%APPNAME%>.ini in the application
directory - or by defining them to live parallel to
the application directory (this is HSE default)

Returns information on the application itself for
display, logging, ...

Returns the various paths of the hse-lib based
application's folder structure: - Application
Directory (the folder on disk the startup.vi or the
.exe is stored in) - Config Directory (the folder
containing all the configuration files) - Data
Directory (the folder designed to hold data
generated by the application) - Config/Unit
Directory (the folder holding the configuration
for this unit - see config.ini file) - Tmp Directory
(the system-specific temporary location)

The <b>Application Base Path</b> points to the
root of the call chain. In the development
environment, this path is identical to the
Application Directory. In a built .exe, this path
points to the .exe itself.

Returns information on the application itself for
display, logging, ...

Returns the various stored version numbers:
Application Version: This project (the built
application) Framework Version: The HSE Ul-
Framework (Windows Application Template)
HSE-LIB Version: The hse-libraries

Opens a file dialog to select the folder in which
the project file and the startup.vi are located.

HAMPEL
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Name

hse-
application_Se
tApplicationUn
itID

hse-
application_Se
tApplicationVer
sion

hse-
application_Se
tFpgaVersion

hse-
application_Se
tFrameworkVer
sion

hse-
application_Se
tRealtimeVersi
on

Connector pane

Unit-1D —W
Errorin I

error out

Application Version Number
Application Versien History
Error in ==

error out

FPGA Version Number

error in error out

Framework Version Mumber

EITOrin error out

RT-Application Version Mumber

error in error out

Scope: * > Protected | g® > Community

Description

Manually set the application "Unit ID".

Stores the version number of the application for
later usage (display, logging, ...).

Stores the version number of the FPGA bitfile (if
any) for later usage (display, logging, ...).

Stores the version number of the framework for
later usage (display, logging, ...).

Stores the version number of the connected
Real-Time application (if any).

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% > Inlined

C.3. HSE-CONFIG-INI.LVCLASS

Responsibility: No description found (add content in lvclass description)

Version: 1.0.0.1

hse-db
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hse-config-ini_OpenConfigSource
© hse-config-ini_ ReadKey()
© hse-config-ini_WriteKey()
© hse-configuration_ParseConfigSource()
© hse-configuration_ReadHseDefaults()
© hse-configuration_ReadDoubleKey()
© hse-configuration_ReadIntegerKey()
© hse-configuration_ReadStringKey()
© hse-configuration_ReadBooleanKey()
© hse-configuration_WritelntegerKey()
© hse-configuration_WriteStringKey()
© hse-configuration_GetAllSections()

HAMPEL
SOFTWARE
ENGINEERING

© hse-configuration_GetAllKeysForSection()

Table 21. Functions (non private scope only)

Name Connector pane

== hse-config-ini out
k= Config Data
“e= grror out

hse-config- Name
|n| Openconflg error in (no error)
Source

hse_conﬂg_ hse-config-ini in hse-config-ini out
.. Section ~ ¢~ String
|n|_Read Key Key ~ § e error put
error in (no error)
hse_conﬁg_ hse-config-ini in hse-config-ini out
.. . Section "
ini_WriteKey Key ~ | errer ou
errar in (no error)
Value
hse_ hse-config-ini in s==as hse-config-ini out
. . Config Source = t
Conflgu ratlon_ error in (no error) = eforou
ParseConfigSo
urce
hse_ hse-config-ini in s==as hse-config-ini out
. . . descriptor
configuration_  smerin (noemen L error out
ReadHseDefaul
ts
hse_ hse-config-ini in hse-config-ini out
. . Section Value
configuration_ Key | Eeeerror out

ReadDOUbleKe error in (no error)
y

hse_ hse-config-ini in hse-config-ini out
f' t Section Value

contiguration_ Key ' { B error out

Read|gntegeI’Ke error in (no error)

y
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Description S. R.

Finds the path to the <b>Name</b>.ini file inside
the config/unit directory

No description found (add content in vi
description)

No description found (add content in vi
description)

Reads the contents of the configuration file and
keeps them in memory

Reads HSE specific configuration values:

[globals].descriptor (used as a configurable label
for DQMH modules)

Reads the numeric configuration value (132)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reads the numeric configuration value (132)
identified by <b>section</b> and <b>key</b>
from the configuration object
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hse-db
Name Connector pane Description R.
hse- he-config i in hee-config-ni out Reads the string configuration value identified by
configuration_ C Key b error out <b>section</b> and <b>key</b>from the
ReadStringKey = (o= configuration object
hse- he-config i in ~heconfiriniout Reads the numeric configuration value (132)
configuration_ Key ke error out identified by <b>section</b> and <b>key</b>

ReadBooleanK
ey

error in (no error)

from the configuration object

hse- hse-confiy-iniin hse-config-iniout \Writes the string configuration <b>value</b> IE]
configuration_ ey rrer out identified by <b>section</b> and <b>key</b> to
WriteIntegerKe =Moo the configuration object and the config source

y

hse- hse-config-nf in hse-config-iniout  \Writes the string configuration <b>value</b> IE]
configuration_ Key rrer out identified by <b>section</b> and <b>key</b> to
WriteStringKey =™ ®e e the configuration object and the config source

hse- hse-config-ini in hse-config-niout Reads the numeric configuration value (DOUBLE)

configuration_
GetAllSections

hse-
configuration_
GetAllKeysForS
ection

error in (no error)

hse-config-ini in
Section
errorin (no error) ==

__*=Sections
“===grror out

hse-config-ini out

Scope: * > Protected | g > Community

identified by <b>section</b> and <b>key</b>
from the configuration object

Reads the numeric configuration value (DOUBLE)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reentrancy: |[E] > Preallocated reentrancy | |[5] » Shared reentrancy

Inlining: 5% - Inlined

C.4. HSE-CONFIGURATION.LVCLASS

Responsibility: No description found (add content in lvclass description)

0O Data Directory : Variant

Version: 1.0.0.1

© hse-configuration_ReadDataDirector

© hse-configuration_WriteDataDirector

© hse-configuration_ParseConfigSource()
© hse-configuration_ReadHseDefaults()
© hse-configuration_ReadDoubleKey()

© hse-configuration_ReadIntegerKey()

© hse-configuration_ReadStringKey()

© hse-configuration_ReadBooleanKey()
© hse-configuration_WritelntegerKey()

© hse-configuration_WriteStringKey()

© hse-configuration_GetAllSections()

© hse-configuration_GetAllKeysForSection()
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Table 22. Functions (non private scope only)

Name

hse-
configuration_
ReadDataDirec
tory

hse-
configuration_
WriteDataDirec
tory

hse-
configuration_
ParseConfigSo
urce

hse-
configuration_
ReadHseDefaul
ts

hse-
configuration_
ReadDoubleKe

y

hse-
configuration_
ReadIntegerKe

y

hse-
configuration_
ReadStringKey

hse-
configuration_
ReadBooleanK
ey

hse-
configuration_
WritelntegerKe

y

hse-
configuration_
WriteStringKey

hse-
configuration_
GetAllSections

hse-
configuration_
GetAllKeysForS
ection

Connector pane

hse-configuration in === hse-configuration out
_ E=Data Directory

b= error out

errorin (no error)

hse-configuration in ==
Data Directory =
error in [no error) ==

== hse-configuration out

""""" error out

hse-configuration in ==
Config Sourc
error in (no error) ==

""" hse-configuration out

""""" error out

hse-configuration in ==== hse-configuration out
descriptor

b= error out

error in (no error) s

hse-configuration in ===ccJ[f#f===== hse-configuration out

error in (no error) ===

hse-configuration in ===ccJfff=cocs
&

error in (no error) ===

hse-configuration in ===ccJfff=cocs

error in (no error) ===

hse-configuration in =eecoElf—coca hse-configuration out
*-Value

1 e error out

errorin (no error) ===

hse-configuration in === hse-configuration out
error out

errorin (no error) ===
Value

hse-configuration in === == hse-configuration out

error out

errorin (no error) ===
Value

hse-configuration in == hse-configuration out
=Sections

ErTOr in (N0 error) s o "
txn £ITOT OU

hse-configuration in
Section~
error in (no error) ===

=== hse-configuration out

Scope: * > Protected | g® > Community

0

Description

No description found (add content in vi
description)

No description found (add content in vi
description)

Parses the configuration source and stores the
contents in memory for future use.

Reads HSE specific configuration values:

[globals].descriptor (used as a configurable label
for DQMH modules)

Reads the numeric configuration value (DOUBLE)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reads the numeric configuration value (132)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reads the string configuration value identified by
<b>section</b> and <b>key</b>from the
configuration object

Reads the numeric configuration value (DOUBLE)
identified by <b>section</b> and <b>key</b>
from the configuration object

Writes the string configuration <b>value</b>
identified by <b>section</b> and <b>key</b> to
the configuration object and the config source

Writes the string configuration <b>value</b>
identified by <b>section</b> and <b>key</b> to
the configuration object and the config source

Reads the numeric configuration value (DOUBLE)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reads the numeric configuration value (DOUBLE)
identified by <b>section</b> and <b>key</b>
from the configuration object

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy
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Inlining: 5% - Inlined

C.5. CONFIG-BASE.LVCLASS

Responsibility: Base class for the hse-configuration.

Version: 1.0.0.0

hse-config.lvlib\

< Root Node : Variant

B Add Node (recursive

B Consolidate Data Type

B Copy Keys (recursive)()

B Get Value Node()

B Walk through Variant recursive
< Remove First Slash()

© Extend Config()

O Get Data Type()

O Get Sections and Keys()

Table 23. Functions (non private scope only)

Name
Read Root
Node

Write Root
Node

Remove First
Slash

Extend Config

Get Data Type

Get Sections
and Keys

Read Boolean

Connector pane

config-base in

errorin

Section HSE corf result string

config-base in ==
Additional Config
error in ==

Section

config-base in
Key

errorin (no error)

Section
config-base in

errorin

Section
config-base in

= config-base cut
=Root Node

config-base out

config-base out

error out

= config-base out

Description

No description found (add content in vi
oo grror out description)

No description found (add content in vi
error out description)

The "String to Array" can't handle a seperation ~ *

hse-db

&
B

character (slash) as first element. This function
removes a leading slash ("/") in "String In".

Returns the data type of a key.

= config-base out
Data Type
= error out

error out
Key Data Types

Returns a boolean config key.

= config-base out
.~ Value
“o== grror out

Adds or replaces own config keys and sections
with the content from "Additional Config".

Returns all sub-sections, keys and the data types =]
of the keys in a section.
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Name Connector pane
Read Cluster config-base in = config-base out
Type in _=Value Cluster out

“== grror out

Secticn
config-base in =

Read Float

= config-base cut
Value
S grror out

Read Integer Section
config-base in config-base out
Value

== grror out

Read String Section
= config-base out
Value

== grror out

Write Boolean Section

config-base out

error out

config-base in
Value Cluster in
Error in ==

= config-base out

Write Cluster

= error out

Secticn
config-base in
Key

Value

errorin

Write Float

config-base out

error out

Secticn
config-base in

Write Integer

config-base out

error out

Secticn

Write String

config-base out

== grror out

Scope: ¢ > Protected | g® > Community

HAMPEL
SOFTWARE
ENGINEERING

Description

Returns a cluster of config values (can be nested)
of the same type as "Type in". Use the "Variant to
Data" function to convert the Variant back to the
cluster type.

Returns a float (double) config key.

Returns a integer (164) config key.

Returns a string config key.

Set a boolean config key.

Set a cluster of config keys, can be nested. The
cluster labels correspond to sections in the
config-oject.

Set a float config key.

Set a integer config key.

Set a string config key.

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

C.6. CONFIG-INI.LVCLASS

Responsibility: Read and write INI-configuration files.

Version: 1.0.0.1
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hse-config.lvlib\

© Create INI-Config()
© Create Module Config()

© To File()

Table 24. Functions (non private scope only)
Name Connector pane Description S. R. L

Create INI- INI Filepath
Config errorin

config-iniout  Creates a new "config-ini" object based on the
error out INI-file given.

corfig-iniout | 0ads the INI-file of an (HSE) DQMH module.

error out

Create Module  DQMH Module Name
Conflg errorin

To File config-ini in
Filepath

error in ==

config-iniout Writes the config-ini object to an INI-file.

error out

Scope: * > Protected | g > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

C.7. LOOP TIMER.LVCLASS

Responsibility: No description found (add content in lvclass description)

Version: 1.0.0.0
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hse-misc.lvlib\
O Cycle Count : Double Float
O dt : Double Float
O Relative Start Time : Double Float
O Event Timeout : 132
© Get Event Timeout()
O Start()
O Stop()
© Wait for Cycle()
Table 25. Functions (non private scope only)
Name Connector pane Description S. R. L
Get Event HL Timer in""‘ HLTimerout  No description found (add content in vi
Timeout Event Tmeout - dascription)
Start HL Timer in <<= << B << <<« HLTimerout  Start the timed loop by setting the event timeout
I b erorout  to "0". The first iteration is executed
immediately.
Stop HL Timer in = << << {EIF <= <<« HLTimerout Stop the timed loop by setting the event timeout
EIrOr in soomeond  poccooonoos error out tO "'l".
Wait for Cycle  HLTimerin << <<« [ < < <<+ HLTimerout  Waits until the next time cycle is reached.

Relative Time (s)
| — Cycle Count
b error OUE

EITOF i s peme==

Scope: * > Protected | g > Community

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

C.8. DB-ADO.LVCLASS

Responsibility: ADO-Driver subclass.

Version: 1.0.0.2
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hse-db.lvlib\

hse-db-ado.lv ib\

O ADO Connection : Auto
ADO Version : String

Error-FunctionNotAvailable()

o000 00Q0COCOO|O

Close()

Commit Transaction()
Connect()

Init DB-ADO()

Init Interface()
Query()

Rollback Transaction()
Start Transaction()

Table 26. Functions (non private scope only)

Name

_Error-
FunctionNotAv
ailable

Close

Commit

Transaction

Connect

Init DB-ADO

Init Interface

Query

Connector pane

ADQ

B e crror out

DB-ADC in =====-86G }===== DB-ADO out
. GLOSE
error in error out
DB-ADQ in =====-80 }===== DB-ADQ out
i oMMt
error in error out
DB-ADQ in =====-8 }===== DB-ADO out
OHHEC
error in B=H error out
DBE-ADO in DE-ADO out

Authentication

. error out
errar in ==

DB-ADQ =====1 Trf:? ===== DB-ADO
hse-config o IHTER
Config Section ..IMME"” e grror out
ETOT in
DB-ADO in DB-ADO out

= Return Data

= Packed Metadata
error out

Field Names

Query

Error in ==

Description

No description found (add content in vi
description)

Close the ADO connection.

Commit a transaction. Either all SQL-commands
get commited or, in case of an error, all get
rejected.

Connect to a ADO database.

Init a new ADO DB object.

No description found (add content in vi
description)

Send a SQL-query and return the answer. Return
data is a 2D-array of strings wraped in variants.

hse-db

= ®

=

[

=
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Name Connector pane Description S. R. L
Rollback DB-ADO in DB-ADO out  Rollback the active transaction.

Transaction Error in error out

Start DB-ADO in -==-~mo}----= DB-ADO out Start a transaction to get sure all following SQL =]
Transaction error in etion erorout  COMmMands get executed or none.

Scope: * > Protected | g > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

C.9. DB-MYSQL.LVCLASS

Responsibility: No description found (add content in lvclass description)

Version: 1.0.0.0

hse-db.lvlib\

/\

j m—y

hse-db-mysgl.Iylib \

O IP Address : String

O Port : U16

O Timeout ms : 132

O connection ID : TCPNetConnection

© Close()

© Commit Transaction()
© Connect()

© Init DB-MySQL()

© Init Interface()

© Query()

© Rollback Transaction()
© Start Transaction()

Table 27. Functions (non private scope only)

Name Connector pane Description S. R. L
Close DB-MySQL in pe-mysaLout No description found (add content in vi IE]
error in error out description)
Commit DB-MySQL in DB-MysaLout Commit a transaction. Either all SQL-commands [_E]
Transaction erorin error out get commited or, in case of an error, all get
rejected.
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Name

Connect

Init DB-MySQL

Init Interface

Query

Rollback
Transaction

Start
Transaction

Connector pane

DB-MySQL in DB-MySQL out

error in error out

DBE-MySQL in
Authentication
Network Config
errorin

DB-MyS0OL out

error out

DE-MySQL

error out

DE-MySCL out
= Return Data

= Packet Metadata
= error out

Field Names

DB-MySQL in DB-MySQL out

Error in error out

DB-MySQL in DB-MySQL out

ErTor in error out

Scope: * > Protected | g® > Community

Description

No description found (add content in vi
description)

No description found (add content in vi
description)

No description found (add content in vi
description)

No description found (add content in vi
description)

Rollback the active transaction.

Start a transaction to get sure all following SQL

commands get executed or none.

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined

C.10. DB-SQLITE.LVCLASS

Responsibility: No description found (add content in lvclass description)

Version: 1.0.0.1

hse-db

= =

[

=

=
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hse-db.lvlib\

/\

j —y

hse-db-sqlite]lviib |

SQLite Connection : LV Class
DB-Filepath : String

busy timeout (ms) : 132

File Option : Enum {}
DLL-Filepath : Path

Close()

Commit Transaction()
Connect()

Init DB-SQLite()

Init Interface()
Query()

Rollback Transaction()
Start Transaction()

*

e oo00eoeoo0o|O0ODOOO

Table 28. Functions (non private scope only)

Name Connector pane

Close DB-5Qlite in

error in

Commit DB-SQlite in
Transaction errorin

Connect DB-5Qlite in

error in

Init DB-SQLite DB-5Qlite in
DB-Filepath

busy timeout (ms)

errorin

File Option

Init Interface
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Description

pe-saLiteout No description found (add contentin vi

error out deSCfiption)

pe-saLiteout No description found (add contentin vi

error out deSCfiption)

pe-saLiteout No description found (add content in vi

error out deSCfiption)

error out description)

error out description)

pe-satiteout No description found (add content in vi

pe-salite No description found (add contentin vi
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Name Connector pane Description S. R. L
Query DB'SQ;T;L" — ettt No dgscription found (add contentin vi [_E]
errorin 7' Meta Datta deSCprthﬂ)
S Fred Marnes
Rollback DB-5Qlite in pe-sQliteout Rollback the active transaction.
Transaction error in error out
Start DB-SQLite in pe-saticeout No description found (add content in vi IE]
Transaction error in error out description)
Scope: * > Protected | g > Community
Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy
Inlining: 5% - Inlined
C.11. DB-INTERFACE.LVCLASS
Responsibility: No description found (add content in lvclass description)
Version: 1.0.0.0
hse-db.lvlib \
O User : String
O Password : String
O Database : String
B Version--constant
© Close()
© Commit Transaction()
© Connect()
O Get Version Number()
© Init DB-Engine()
O Init Interface()
© Query()
© Rollback Transaction()
© Start Transaction()
Table 29. Functions (non private scope only)
Name Connector pane Description S. R. L
Close DB-Engine in DB-Engine out - Close connection. LE]
error in error out
-- This Method is just a prototype --
Commit DB-Interface in DB-Interface ot Commiit a transaction. Either all SQL-commands LE]
Transaction errorin error out get commited or, in case of an error, all get

rejected.
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Name

Connect

Get Version
Number

Init DB-Engine

Init Interface

Query

Read
Authentication

Rollback
Transaction

Start
Transaction

Connector pane

DB-Engine in DB-Engine out

Error in error out

DB-Interface in = DB-Interface out

Version Mumber

error in (no error) "
B EITOr ou

DB-Engine in DB-Engine out

error out

DB-Interface in
hse-config
Config Section
errorin

DB-Interface out

error out

DB-Engine in =====- == [B-Engine out
= Return Data

= Meta Data

= grror out

- —— Field Names

DB-Engine in = DB-Engine out
User
Password

error out

Database

ETOr in

DB-Interface in DB-Interface out

errorin error out

DB-Interface in DB-Interface out

errorin error out

Scope: * > Protected | g® > Community

Description

Connect.

-- This method is just a prototype --

No description found (add content in vi
description)

Initialize the class.

No description found (add content in vi
description)

No description found (add content in vi
description)

Returns the authentication data.

No description found (add content in vi
description)

No description found (add content in vi
description)

Reentrancy: |[E] > Preallocated reentrancy | |[E] » Shared reentrancy

Inlining: 5% - Inlined
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APPENDIX D: CUSTOM ERRORS

List of Custom Error Vls

D.1. CUSTOM ERRORS

@ Custom errors are added via vinamed *- - error. vi .

Table 30. Custom errors
Name Code

DB_CONNECTOR.lvl 403680
ib:Module Running
as Singleton

DB_CONNECTOR.Ilvl 403682
ib:Module Not
Stopped

DB_CONNECTOR.Ilvl 403683
ib:Module Not
Synced

DB_CONNECTOR.lvl 403684
ib:Module Not
Running

DB_CONNECTOR.lvl 403685
ib:Module Running
as Cloneable

DB_CONNECTOR.Ilvl 403686
ib:Request Timed
Out

DB_CONNECTOR.lvl 403686
ib:Request and Wait
for Reply Timeout

DQMH Request 403686
Reply Timed Out

DB_CONNECTOR.lvl 403687
ib:Master Reference
Not Closed

Description

The "%s" module is currently running as
singleton, but the Start Module VI was called
with 'Run as Singleton' specified as FALSE.

%s Module did not finish clean up on exit.

%s Module was unable to synchronize events.

Not a single instance of "%s" Module running.

The "%s" module is currently running as
cloneable, but the Start Module VI was called
with 'Run as Singleton' specified as TRUE.

The reply for the request "%s" of the "%s"
Module timed out.

%s

The '%s' request for the %s module timed out.

The "%s" module cannot be run as singleton
because the Master Reference is still open from
a prior run as cloneable. If you plan on running
this module as both singleton and cloneable,

consider changing your Main VI to wire a value of

TRUE to the 'Close Master Reference' input of
Init Module.vi.

hse-db

Owned by
[hse-db.lvlib]

[hse-db.lvlib]

[hse-db.lvlib]

[hse-db.lvlib]

[hse-db.lvlib]

[hse-db.lvlib]

[hse-db.lvlib]

[hse-dgmbh.lvlib]

[hse-db.lvlib]
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GLOSSARY

The rat-documentr tool facilitates the following LabVIEW-related tools and libraries:

 Antidoc by Wovalab

« Asciidoc Toolkit by Wovalab
 Graph Builder by C. Gambini
« Classy by T. Boyé

« DQMH® by Delacor

Furthermore, it relies on the following tools and libraries:

+ Ruby

« Asciidoctor
- Java

+ GraphViz
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