) Ubisense

SmartSpace®
Rules Engine Developer

From version 3.8.1

Ubisense Limited, St Andrew's House, St Andrew's Road, Cambridge CB4 1DL, United Kingdom.

Telephone: +44 (0)1223 535170. Website: https.//www.ubisense.com



https://www.ubisense.com/

Copyright © 2023, Ubisense Limited 2014 - 2023. All Rights Reserved. You may not
reproduce this document in whole or in part without permission in writing from Ubisense
at the following address:

Ubisense Limited

St Andrew’s House
St Andrew’s Road
Cambridge CB4 1DL
United Kingdom

Tel: +44 (0)1223 535170

WWW: https.//www.ubisense.com

All contents of this document are subject to change without notice and do not represent
a commitment on the part of Ubisense. Reasonable effort is made to ensure the accuracy
of the information contained in the document. However, due to on-going product
improvements and revisions, Ubisense and its subsidiaries do not warrant the accuracy of
this information and cannot accept responsibility for errors or omissions that may be
contained in this document.

Information in this document is provided in connection with Ubisense products. No
license, express or implied to any intellectual property rights is granted by this
document.

Ubisense encourages all users of its products to procure all necessary intellectual
property licenses required to implement any concepts or applications and does not
condone or encourage any intellectual property infringement and disclaims any
responsibility related thereto. These intellectual property licenses may differ from
country to country and it is the responsibility of those who develop the concepts or
applications to be aware of and comply with different national license requirements.

UBISENSE®, the Ubisense motif, SmartSpace® and AnglelD® are registered trademarks
of Ubisense Ltd. DIMENSION4™ and UB-Tag™ are trademarks of Ubisense Ltd.

Windows® is a registered trademark of Microsoft Corporation in the United States
and/or other countries. The other names of actual companies and products mentioned
herein are the trademarks of their respective owners.


http://www.ubisense.com/

INtrodUC I ON 1

WOrKE oW 3
Requirements for Rules engine developer ... . 3
The Business rules workspace ... ... 4
Building definitions ... 9
Adding adefinition ... 9
Editing adefinition ... 10
Keywords for definitions ... 15
ACTIONS o 15
OPEIatOrS L 16

O IS 17
Terms for String Manipulation ... 18
Adding comments to your definitions ... 19
Organizing definitions ... . . 20
Publishing definitions ... .. . 22
Managing definitions ... . 24
Loading definitions ... 24
Saving definitions ... 26
Saving modules examples ... 29
Saving without labeling ... 29
Saving all items ... 29
Saving a web form and all dependencies by using alabel ... 29
Saving a module with space properties ... 31
Managing modules from the command line ... 34
Rules engine trace ... 36
The Rules engine trace workspace ... 36
Using Rules engine trace ...l 40
Using Breakpoints .. ... 40



Copying Trace Data ... 40

Example of Business rules with local variables ... ... ... 41

Pageii



Introduction

SmartSpace Rules engine developer provides you with the graphical environment to capture logic
and relationships between objects in rules and event handlers that reflect your business
processes. These definitions are then used by the Business rules engine.

The Business rules workspace in SmartSpace Config provides an editing environment which aids
the creation of rule and event definitions. Definitions are constructed by dragging and dropping
properties and keywords into available slots in templates. Visual cues in the interface and real-
time error messages support the creation of valid definitions.

You can create the following kinds of definition:
e Events

Actions defined in an event definition run when a value or a fact about a property changes.
Events can be used to create or delete objects, set a property, set or unset representations,
or send notifications.

More than one action can be included in an event, and further tests and conditions can be
specified within the definition.
The template for an event definition is based around a statement that begins with “when...".

e Timeouts

A timeout is triggered when the time specified by a property (whose type must be time) is
reached. Timeouts can be used to create or delete objects, set a property, set or unset
representations, or send notifications.

More than one action can be included in a timeout, and further tests and conditions can be
specified within the definition.

The template for the definition of a timeout is based around a statement that begins with
“when...".

* Rules
Rules are an invariant statement of fact.

The template for the definition of a rule is based around a statement that begins “property

whenever...".

» External definitions



Introduction

External definition rules are used to create a named list of properties to be used in the
creation of a .NET plugin. See Strongly-Typed .NET API for information.



Introduction

Workflow

The steps to create a business rule in SmartSpace are as follows:

1. Create a new definition.
See Adding a definition.

2. Open the definition in the editor.
The features of the editor are described in The Business rules workspace.

3. Build the logic.
Drag properties and keywords into the definition and select or enter values to construct a
logical expression.
See Editing a definition.

Follow these steps to create the collection of rules you require and then publish them to activate
them in your system. See Publishing definitions.

You can also use the BUSINESS RULES workspace to load rule definitions (and dependencies, such
as types or representations) and also assets such as searches or screens for web forms that have
been developed in other SmartSpace installations, and you can export rule definitions and other
items you have created, for use elsewhere. See Managing definitions.

After definitions have been published, you can trace the behavior of business rules in real time in
the Rules engine trace workspace in SmartSpace Config. See Rules engine trace.

Requirements for Rules engine developer

You will need SmartSpace version 3.4 or later with a license for Business rules and Rules engine
developer.



The Business rules workspace

The Business rules workspace in SmartSpace Config provides tools to create and edit business

rules.

Click on BUSINESS RULES to display the workspace.

Check all definitions Close all tabs

Listof definitions

Load Save Publish ]4— Load, save and publish definitions
Q <Type here: filter by MAME> ® % product ready for shipping® ¥ new rule* 3 [ use new delete  and then -~
<Drag here: filter by LABELS> ® reps foreach ifthen ifthen else
<Drag here: filter by SETS PROPERTY> @ when asset Is obsolete becomes true do set property sel. represen.lation
<Drag here: filter by USES PROPERTY> @ set <default> representation of Object to Warning uns.et representation  notify
notify near TOOlb.OX ng and
«<Create new definition> or ITDl - ) - . 5a
thereisa contains + - * [
53 pzmE as string  substring replaced by
A product ready for shipping® index of length of trimmed
uppercase lowercase now null v
Q, <Type here: filter by NAME> @
<Drag here: filter by TYPE> ®
Definition editor <Drag here: filter by ARGUMENTS> ®
-

PROPERTY

‘Tag Association Peint' has candidate 'Object’
‘Tag Association Point' sets tag position 'String’
‘asset’ is obsolete Propelties

‘asset’ was checked for damage

current tag id of 'Tag Asseciation Peint' is 'String’
external system message of '..sociation Point' is '¢
external system status of 'T..sseciation Point' is 'S
status of ‘Tag Association P..." and tag 'String’ at 1,
< >

1

ERROR  CATEGORY DESCRIPTION

Incomplete definition Required term is empty

Errormessages

LABEL
< Create new label>
assets search

reps

Labels

Features of the Business rules workspace are described in the following sections.

List of definitions

» The leftmost part of the workspace list definitions for you to work with. Double-click
<Create new definition> to add a new definition—see Adding a definition. Open a
definition for editing by double-clicking it or dragging it into the editor.




The Business rules workspace

e Anicon to the left of a definition’s name identifies the kind of definition it is, if it is

incomplete (a work in progress), or if it contains errors:

event™
20 rule
v S
7] timeout

Y& workin progress

1. wrong rule®

event

@ external definition™

#° rule®

R
1] timeout

Y workin progress

1. wroeng rule

» Unsaved definitions are marked with an asterisk (*).

* Filters allow you to limit the definitions listed to those that match one or more of: name;
label; and which properties are used or set. Enter text at <Type here: filter by NAME> (case
sensitive) or drag labels or properties into their respective fields. Click ® to remove a filter.

* You can rename a definition by slowly double-clicking its name and entering the new one.

* You can remove selected definitions from the list by pressing Delete and confirming the
deletion. Removing an active definition from the list does not immediately delete it from
SmartSpace. To delete an active definition from your system, you must publish a new
version of your definitions. See Publishing definitions.

Definition editor

The editor provides a multi-tabbed workspace in which you can edit definitions. Choose a
definition, by double-clicking it or dragging it into the workspace, and it is opened in its own tab

in the editor.



The Business rule

Comments added

to expressions

s workspace

L smart lighting s—

Property dragged | | |
into valid slot

notify Role

. Other valid slot .
for the property [

not |Fac

Q, <Type here: filter by MAME>
<Drag here: filter by TYPE>
<Drag here: filter by ARGUMENTS>

> |®®®

PROPERTY
“Lights' are switched on
'Object’ has tag status 'Int’

'Object’ is contained by 'Object’
< >

Deﬁni:ion | Get i"fomszﬁ:ig‘;';:e status of Check all definitions ][ Close all tabs ] . o(i::s:?:llls
%/ notify despatch ):productread\qorshipping 3 [ use new delete andthen for each [ Label added to |

ifthen il then else  set property definition
set representation  unset representation
notify  notify near  notify near using
and or not = = < > isa
thereisa contains + - * [

5,,.. as string  substring replaced by
index of length of trimmed uppercase
lowercase now null  hours between G 3 Tm

set Mode representationef Object to Rep hours in the future _shift Prg:;r;iessa;n
scratchpad

| —— Trash can

ERROR  CATEGORY

DESCRIPTION

1 Incomplete definition Required term is empty
2 Incomplete definition Required term is empty
3 Incomplete definition Required term is empty

LABEL

< Create new label>
assets search

reps

smart lighting

Each definition is based on a template which provides a framework that is shown in the editor

and into which you drag elements such as keywords and properties. See Building definitions for

an example of the process.

» When you drag an element, valid slots are highlighted in the editor and you can only drop

the element into an valid slot.

e Color-coded prompts indicate what can be dragged or entered in a slot.

e Error messages, described below, also provide help in creating correct definitions.

» Some slots require you to enter a value; other slots provide you with a dropdown of

possible entries (double-click to open the dropdown).

* You can drag elements out of a slot and into the area around a definition (the scratchpad).

You can also open extra tabs to provide additional scratchpads.

* You can copy between tabs by using Ctrl+C and Ctrl+V, and elements can be duplicated by

holding down Ctrl and dragging them.

* You can use Ctrl+Z to undo Ctrl+Y to redo drag actions.

» Drag unwanted elements into the trash can to delete them (Ctrl+Z cancels a deletion).



The Business rules workspace

e Comments can be added to annotate a definition or keywords within it—see Adding
comments to your definitions.

» Apply label(s) to definitions to categorize them—see Organizing definitions.

As you build longer and more complex definitions, selecting the correct block of syntax to move
can become tricky. The following hints should help you select and move the right elements:

* Clicking unselected syntax selects the smallest possible element (you will see the dotted
highlight appear around it).
» Subsequent clicks at the same point expand the selection.

* When the largest possible element is selected, a subsequent click cycles back to the
smallest element.

e Only selected syntax is dragged out.

When you have finished, you can close individual tabs by clicking the close button beside their
titles or use the Close all tabs button to clear the editor. When you close a tab, anything in the
scratchpad is lost. Changes to a definition that you wish to keep must be saved before you close
SmartSpace Config (you will be warned if you have unsaved changes), and any new or changed
definitions you want to make active in SmartSpace must be published. See Publishing definitions.

Error messages

While you are editing a definition, SmartSpace monitors it for completeness and validity—and
displays descriptive error messages in real time. Click an error message and the error is
highlighted in the definition:

W lights on® [

when room contains person becomes true do
set main lights are switched on to Booly,

—————————————

1 E l ERROR  CATEGORY DESCRIPTION \ l
. Error ighli
selected —ef1 Incomplete definition Required term is empty 2,‘ Hclig?llgthmd
in definition
and... 2 Incomplete definition Required term is empty

3 Incomplete definition Required term is empty




The Business rules workspace

You can save an incomplete definition (or one with errors) but you cannot publish it.

Click Check all definitions to display a message indicating the status of the definitions. If the
definitions are not OK, the number of incomplete definitions or definitions which contain errors is
displayed.

Toolbox

The toolbox contains a list of keywords that you use along with properties to construct
definitions. When you drag a keyword into the editor the possible slots into which it can be
dropped are highlighted. Different keywords are available for different definitions. See Keywords
for definitions for descriptions and availability.

Properties

The list of properties includes all simple and complex properties created in the Types and objects
workspace, and also any Ubisense types supplied with the features you have licensed.

When you drag a property into the editor, the valid slots into which the property can be dropped
are highlighted.

Filters allow you to limit the properties listed to those that match one or more of: name, type, and
argument. Enter text at <Type here: filter by NAME> (case sensitive) or drag labels or properties
into their respective fields. Click *£' to remove a filter.

Labels

You can organize definitions and make them easier to locate by creating and applying labels to
them. See Organizing definitions. Labels are also used to identify items for inclusion in modules

for export as described in Managing definitions.




Building definitions

Adding a definition

To create a definition, you first give it a name and choose the kind of definition it is. Double-click

<Create new definition>, enter a name, and choose one of:
* whenever to create a rule
» when fact changes to create an event where a property of a Boolean type changes
« when value changes to create an event where the value of a property changes
» when timeout is triggered to create a timeout

 external definition to create a named list of properties to be used in the creation of a .NET
plugin. See Strongly-Typed .NET API for information.

Q «Type here: filter by NAME=> ® [

«<Drag here: filter by LABELS> @

< Drag here: filter by SETS PROPERTY >

<Drag here: filter by USES PROPERTY> Sl st D T
<Create new definition> L}’,'#@) whenever

A% inusetest () when fact changes

& liah (Z) when value changes

A lights on (_) when timeout i triggered

‘fﬁ’ overdue job () external definition
ready for QA
respray

% rulel




Building definitions

Q| «<Type here filter by NAME> @ =
< Drag here: filter by LABELS>

<Drag here: filter by SETS PROPERTY >

<Drag here: filter by USES PROPERTY > Enter a name for the definition

new rulg

< Create new definition> h @ riimmsTm
A% inuse test (®) when fact changes
. (") when value changes
N
A lights on (O when timeout is triggered
f;f overdue job
» ready for QA
n,/ respray
1 rule2

Click Create and the definition is added to the list, where it is shown as an unsaved work in
progress.

«Create new definition=
in use test

lights on

new rule®

overdue job

ready for QA

% respray

DN N

. rulel

Editing a definition

Now when you drag the definition into the editor, the empty template for the definition’s type
opens and you can begin to build the logic of your definition:

10



Building definitions

Q <Type here: filter by NAME>

<Drag here: filter by LABELS>
<Drag here: filter by SETS PROPERTY>
<Drag here: filter by USES PROPERTY>

® B

1. Drag definition into editor
«Create new definition>
in use test
lights on

new rule*
overdue job
ready for QA

respray

LN Ny

rule 1

rule2

set [Property|to[Value]

the occupancy of Office

3. Build with properties and
keywords to construct
expressions

2. Drag a property into a
valid slot

Value + 1
4. Doubleclick a
slot to enter or
select a value
the occupancy of Office

ERROR  CATEGORY

1
2

Incomplete definition
Incomplete definition

DESCRIPTION
Required definition property is empty

Required action is empty

and then  for each
set property
unset rep
notify near using

delete
if then else

use new
if then
set repri
notify  notify near
and or not =
thereisa contains + - * [
as string  substring replaced by
index of length of trimmed
uppercase lowercase now

= < =

null

hours between  hours in the future  shift
Q <Type here: filter by NAME> ®
<Drag here: filter by TYPE> @
re: filter by ARGUMENTS> @

-

PROPERTY
'Office’ contains 'Person’

‘Path Group' controls 'Object’

‘Process Area’ extent contains 'Product’ origin
‘Product’ exceeded max time

‘Room’ contains 'Person’

'Site’ is occupied

“Tag Assaciation Point' has candidate 'Object’
‘Tag Asscciation Point' sets tag position 'String’

< >

In this example, the property ‘Office’ contains ‘Person’is dragged into the Property slot in the
template. Note the color used to display properties matches the display color of the prompt.

The Action for this event is shown being built. The set property action (whose color matches the
Action slot in the template) has been dragged into the scratchpad. Its Property slot is filled with a
property with the integer type, the occupancy of Office. The Value slot is filled with an expression
built from the + operator with one value provided by a property and the other by a literal, in this
case the integer 1, which can be entered by double-clicking the slot and typing a value. This entire

chunk of logic can be dragged to the Action slot in the expression.

WKnewrule® [

when office contains person becomes true do
set the occupancy of Office to
the occupancy of Office + 1

1"




Building definitions

As you work the error messages change to reflect the state of the definition. At this stage, the
definition is still incomplete and clicking an error will highlight a missing term:

when office contains person becomes true do
set the occupancy of Office to
the occupancy of Office + 1

ERROR  CATEGORY DESCRIPTION

1 Incomplete definition Required term is empty

2 Incomplete definition Required term is empty %
3 Incomplete definition Required term is empty

Where a list of values is available, you can double-click to select one from a dropdown:

when office contains person becomes true do

the occupancy of{ejiiZ
Office 2

When all the slots have been filled and configured correctly, there will be no error messages, and
the definition is no longer flagged with the work in progress icon. At this point, you can publish it
and it will become active. (See Publishing definitions for how to do this.)

After publishing the definition, you can see the event in action. Go to the Types and Objects
workspace in SmartSpace Config and open a window showing the properties of the object Office
2 and another window for the ‘Office’ contains ‘Person’ complex property.

12



Building definitions

D) Object Office 2

name

delete pending flag

ignore tag locations flag

occupancy

remove location pending flag

remove tag pending flag

<5how only matching items>

stale flag

e = Create new property row:=

Create a new property row in Office contains Person:

13



Building definitions

When you save this row, the occupancy of the office has been increased by 1.

LY Office objects (2)

‘ Q <Show only matching items>

L) Object Office 2
< Create new ohject=

Office 1 REAITE

delete pending flag

igneore tag locations flag

L) 'Office’ contains 'Person’ (1)

Q =5Show only matching items

Office 2 contains Bob
1. New row added... 2. And property is updated.

14



Building definitions

Keywords for definitions

The following are the keywords available in the toolbox.

Actions

Available for events and timeouts

use new

Creates a new object of a selected object type for use in a subsequent action.

delete

Deletes an object.

and then

Creates an additional action slot to chain actions together.

for each
Performs an action for each instance where a specific fact is true.

Supports the definition of local variables in terms of properties or as the result of computations.
Declare variables by dragging properties, terms, or term templates (+, -, * and /) into the (drag
items here to declare variables) slot.

For an example of the use of for each with local variables, see Example of Business rules with local

variables.

if then

Performs an action if a specific fact is true.

if then else

Performs an action if a specific fact is true, otherwise perform another action.
set property

Sets the value of a property.

set representation

Sets the representation for a specified representation mode of an object.
unset representation

Unsets the representation for a specified representation mode of an object.

15



Building definitions

notify
Sends a notification to a role on the web map.
* Requires roles to have been configured in the Users and roles workspace.
notify near
Sends a notification to a role on the web map including a specific object.
* Requires roles to have been configured in the Users and roles workspace.
» Requires the Visibility component to display the web map.
notify near using
Sends a notification to a role on the web map including an object located using a search.

* Requires roles to have been configured in the Users and roles workspace and a search to
have been defined in Web searches.

» Requires the Visibility component to display the web map.

Operators

Available for rules, events and timeouts
and

This is true if all the slots are true.

or

This is true if any one of the slots is true.
not

This returns true if none of its contents are true.

The equals operator returns true if the two slots have the same value.

1=
Returns true if the two values do not have the same value.

<

Returns true if the first slot is strictly less than the second.

16



Building definitions

Returns true if the first slot is strictly greater than the second.
isa

Tests the type of an object

there is a
Checks for the existence of an object that matches some condition.
contains

Tests spatial containment.

+

Adds the slots. For strings, concatenates the slots.

Subtracts the slots.

*

Multiplies the slots.

/
Divides the first slot by the second slot.

Terms

as string

Converts a non-string value to a string.

now

Returns the current date/time.

null

Unsets a value.

hours between

Gets a difference in time based on a specified shift.

» Requires shift patterns and shifts to have been configured in the Shift patterns workspace
(or in the Shifts screen in SmartSpace web if you have licensed the Visibility component).

hours in the future

17



Building definitions

Gets a time in the future based on a specified shift.

» Requires shift patterns and shifts to have been configured in the Shift patterns workspace
(or in the Shifts screen in SmartSpace web if you have licensed the Visibility component).

shift
Returns the string which is the value of log duration in shift for an object, or No Shift.

The object's type must be a descendant of the Ubisense Object type see the description of Types
and objects on the Ubisense Documentation Portal.

 Requires shift patterns and shifts to have been configured in the Shift patterns workspace
(or in the Shifts screen in SmartSpace web if you have licensed the Visibility component).

Terms for String Manipulation
Terms introduced in the 3.5 release can be used to extract information from string properties.
When using string manipulation terms the following should be noted:

» Any expression with a null argument returns null

» The index of a substring that is not found is -1

» A substring expression with index equal to the string length returns the empty string

» A substring expression with index greater than the string length returns null

« If a substring length extends past the end of the string, the expression returns the rest of
the string

» A negative substring length is implicitly converted to an unsigned value before applying
the previous rule. This effectively means that a negative number is treated as a very large
positive number that extends past the end of the string. For example:

the substring of "abcde” at 3 with length -1

returns "de".

Use this special case to get the remainder of a string from a specified position to the end.
The following terms are available for string manipulation.
substring
Display only characters from position Xand a length of Y.

replaced by

18



Building definitions

Search for occurrence of STRING X and replace it with STRING Y. Replacing the empty string with
anything has no effect.

index of

The index of the substring.

length of

The length of the substring.

trimmed

Trimmed substring.

uppercase

Convert the string to uppercase characters. Does not take the server locale into account.
lowercase

Convert the string to lowercase characters. Does not take the server locale into account.

Adding comments to your definitions

You can add a comment to a definition by double-clicking the "when” or “whenever” in its first
line. This opens a dialog where you can enter explanatory text. Click OK to save. You can add
comments to actions in a similar way.

Elements with comments are tagged with a triangular earmark. Click an earmark to display the
comment inline. Double-click to edit a comment. (You can delete a comment by opening it,
deleting all the text, and clicking OK\)

19



Organizing definitions

As you build up your collection of business rules, the list of definitions can become long and
particular definitions hard to find. You can organize definitions and make them easier to locate by
creating and applying labels to them. Definitions can be tagged with more than one label.

Labels are also used to organize definitions for saving. See Managing definitions

Create a label by double-clicking <Create new label>, entering the name for the label and
clicking Save. Drag a label into a definition to tag it: the label is shown at the top of the definition.

W neweventt x|

smart lighting visitor counts
when FProperty becol
Action

W

Drag a label into
the editor to add
it to a definition

Remove a label by
dragging it into
the trash can

use new delete andthen foreach 2
ifthen ifthen else set property

set representation  unset representation
notify  notify near  notify near using
and or not

thereisa contg

as etrinn enhetri

ERROR  CATEGORY
1 Incomplete definition
2 Incomplete definition

DESCRIPTION
Required definition property is empty

Required action is empty

Q) «Type here: filter

#Mram hares filkar by |

Double-click to 74
add a new label

'Assertion Area' conta

Enter a label for labelling definitions

| product tracing

%

Cancel

Save

‘Assertion Area’ gbntr

<

LABEL

< Create new label>

r smart lighting

visitor counts

(You can edit a label’'s name by double-clicking its current one. Enter a new name and click Save.)

You can limit the contents of the list of definitions to those tagged with particular labels by
dragging the labels into <Drag here: filter by LABELS>. Only those definitions tagged with

matching labels wi

I be shown.

20




Q =Type here: filter by NAME>

®

<Drag here: filter by LABELS>

<Drag here: filter by SETS PROPERT

<Drag here: filter by USES PROPERT

LABEL
<Create new label=>

smart

Long, unfiltered list...
< Create new definition»

Delete Product

&

Full Capacity Reached
Increment Office Occupancy™
Product timeout

in use test

lights on™

main lights*

&

LY EX X

new event

X

% newrule
ﬁ overdue job
% ready for QA

visiter counts \ hag 3 filter applied

Organizing definitions

\.O‘ < Type here: filter by NAME:>

cmart lighting

<Drag here: filter by SETS PROPERTY >

<Drag here: filter by USES PROPERTY >

® e

<Create new definition>
¥ Increment Office Occupancy™
= lights on®

= main lights*

21



Publishing definitions

When you have finished creating definitions, or loading them from other sources, and you want
to make them active in SmartSpace, you publish them.

Note: Only definitions that are complete and contain valid logic can become active in
SmartSpace. However, incomplete or invalid definitions can be kept alongside published
definitions to be completed or corrected later.

If definitions have already been published, the new definitions will replace them. Each collection
of definitions that is published is identified by a version number. Past versions are retained in
SmartSpace, unless you explicitly delete them.

To publish a new version of your definitions or to delete superseded versions you no longer
require:

1. Click Publish. A list of versions is displayed and you can mark them for publication or
deletion. No changes are saved until you commit them.

USERS / ROLES A
Double-click a row to edit its description. Press Delete to mark selected rows for deletion.
DIRECTORY SERVICES [ Publish version 57
BUSINESS RULES VERSION STATUS DESCRIPTION s
Version 3 Unpublished latest rules for publishing
Rules for real time system
monitoring and alerts
Version 4 Active
BUSINESS RULE TRACE
SHIET PATTERNS Version 3 Superseded
EMAIL Version 2 Superseded rule with reps label
v
RDBMS MAP
Commit Cancel
PROPERTY HISTORY v

The status of each version is indicated. Status can be:

» Unpublished: the definitions currently loaded in the Business rules workspace. There
can be only one unpublished version

Double-click the unpublished version to give it a description and then select the
Publish check box if you are ready to make this the active version. The number of
valid definitions that can be published is indicated, along with the number of invalid
or incomplete definitions.

22



Publishing definitions

Double-click a row te edit its description. Press Delete to mark selected rows for deletion,

VERSION STATUS DESCRIPTION

Version 5 1 definition will be active latest rules for publishing
2 definitions are incomplete and will be inactive
1 definition contains errors and will be inactive

Version 4 Active

 Active: the definitions currently in use in SmartSpace. There can be only one active
version

Double-click the active version to give it a description. Select the active version's
details and press Delete if you want to delete it (its details will be displayed in gray).
When you commit your changes, the most recent superseded version will become
the active version.

» Superseded: versions of definitions that were active in SmartSpace in the past. There
can be multiple superseded versions

Double-click a superseded version to give it a description. Select a superseded
version's details and press Delete if you want to delete it (its details will be displayed
in gray). When you commit your changes, it will be removed from your installation.

2. Click Commit to confirm.

23



Managing definitions

In addition to developing and maintaining the rules in your current SmartSpace installation, you
can load collections of rules called modules that have been developed in another SmartSpace
installation, and save your rules—along with other items required by them—for use in other
installations. The content of modules can extend beyond rule definitions to include other assets
you might want to move, such as searches, screens for web forms, or report definitions. Again,
you can choose to save dependencies along with these assets. For a full description, see Business
rules export on the Ubisense Documentation Portal.

Use the Load and Save buttons in the Business rules workspace to manage your rule definitions.

Loading definitions

When you first open SmartSpace Config and go to the Business rules workspace, the list of
definitions is empty. You can start adding new definitions immediately, or you can load and edit:

« the definitions currently active in SmartSpace
* superseded definitions stored in SmartSpace
e a module containing definitions and other items saved from a Ubisense installation

You can load definitions from more than one source, for example to merge definitions from
different versions, and then publish a new combined version. When loading, alongside the rule
definitions you may also be offered types and objects and other items required by the rules.
When you load definitions, you specify how any conflicts between different items are handled.

When you add new definitions, or make changes to active or superseded definitions, these
updates are not applied to your system until you publish a new version. Similarly, when you load a
module file with definitions, searches, types, properties, etc, everything except the business rules
definitions is applied immediately. The definitions must be published after they have been
loaded.

You can load definitions along with any included dependencies from a file, or currently active
business rule definitions, or previously published versions in your installation. When you choose a
file or collection of rules, you will be offered a list of items to load. By default, new and
unchanged items are selected. Items that are different to those which are current in your
installation (for rule definitions this means those that are available for editing in the Business
rules workspace), are not selected. This is to avoid accidentally overwriting locally edited rule
definitions. You can choose changed items for loading to replace the current ones.
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Note: It is important to remember that loading business rule definitions does not make them
active in SmartSpace. When you are ready to make them active, you must publish them.

To load definitions, in the Business rules workspace:

1. Click Load to open a dialog where you can choose the source of the definitions and select
items to be loaded.

(O Load file Browse
(® Load published rules | Version 6 (active) ~
QU <Type here: search by NAME> () Expand all Collapse all
SELECT ITEMS TO LOAD STATUS LABELS
v Un(haﬂged items (3) 5to be kept
~ [~] Business rules (5) 3to be kept
in use test to be kept
[l lights on to be kept
overdue job to be kept
ready for QA to be kept
respray to be kept
[] Compare with another set of items [ Discard previously loaded rule definitions Load Cancel

2. Choose the file or rules to be loaded.

e To load from an external file, select Load file and enter the path and filename for the
saved definitions, or use the Browse button to navigate to a file. By default, you are
offered files with a .ssc extension

» Toload current or past rule definitions, select Load published rules and select the
current rules—labeled active—or a previous set from the dropdown

3. With the definition source selected, all available items are displayed in the categories: New
Items, Changed Items, and Unchanged Items. By default, unchanged and new items are
selected; changed items are not selected in order to avoid writing over locally edited rule
definitions.

Select the items to load.
» Use the Expand all button to display available items
 Selecting a parent item selects all child items in that category

» At <Type here: search by NAME> enter text (case sensitive) to search for items
whose names match your input. Click ® to remove the filter.
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As you select items, information in the STATUS column indicates the result of loading
those items, and the number of items currently selected for loading is shown in the Load x
item(s) from source button.

If you already have definitions loaded, choose how any conflicts will be handled during
loading by:

» Selecting any changed items where otherwise they would be skipped and the current
version retained

» Choosing Cancel to abandon the process completely

To help you identify which items to load, you can open a second source for comparison.
Choose Compare with another set of items and choose another file or published version
(as described in step 2). Items are displayed in categories: Only in source, Only in source for
comparison, ldentical, Different.

4. If you want to have only the items you select loaded and any definitions currently available
in the Business rules workspace to be cleared away, select Discard previously loaded rule
definitions.

5. When you have selected the items you require, click Load x item(s) from source.

All selected items are loaded and rule definitions are available in the Business rules editor.
However, the definitions are not yet active in SmartSpace until you publish them— see
Publishing definitions.

Saving definitions

Saving definitions allows you to keep a copy of the definitions currently loaded in the Business
rules workspace, for example if you want to merge them into another SmartSpace installation.
Saving definitions does not make them active in your SmartSpace installation: to make definitions
active, you must publish them— see Publishing definitions.

When you save one or more definitions, you can also save other items they reference, and you
can use this functionality to create a collection of types, objects, searches, rules and so on to
encapsulate specific business processes for use in other SmartSpace installations.

The recommended workflow for saving definitions is:
1. Select a file to save the definitions to

2. Create labels and apply them to assets
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To save definitions, in the Business rules workspace:

1.

Managing definitions

Use the Add required labels button to apply labels to any additional items required by

labeled assets

Select the items you want to save

Save the file

Click Save to open a dialog where you can specify the content and destination of a

collection of saved definitions:

Select a file to save |

Browse

Expand all Collapse all

<Drag here: only allo

Q, <Type here: search by NAME>
SELECT ITEMS TO SAVE
[ Business rules (18)

[]Objects (2)
O Properties (60)
O Representations (6)
[JRoles (3)
~ [H]Searches (2)
All Products
[ Tags
~ [Types (10)
] Enumeration
[ Error
[ Integration Error
[ Logic Error
[] Process Error
[ Product
[]Sensing Error
[ Simulation

Add required labels

<Drag here: only allow saving items w
vith ANY of these LABELS>
vith NOME of these LABELS>

aving iterms w

<Drag here: only allow saving items w

ith ALL of these LABELS>

LABELS

[ Business rules (autogenerated) (1)

assets search

Error reporting
Error reporting
Error reporting
Error reporting

Error reporting

Error reporting

simulation example, generic

[]Add to existing labels

Select all

REQUIRED LABELS

assets search

Unselect all

AVAILABLE LABELS
«Create new label>
Error reporting
assets search
generic

simulation example

LABELS OM THE SELECTED ITEMS
[Error reporting]

[assets search]

Save 1 item Close

All items available for saving are listed with any previously-applied labels shown in the

LABELS column.

At any time you can:

» Use the Expand all button to display available items

» At <Type here: search by NAME> enter text (case sensitive) to limit the display to

items whose names match your input. Click® to remove the filter.
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2. At Select a file to save enter the path and filename for the definitions, or use the Browse
button to navigate to a location or file.

By default, files are given a .ssc extension.
3. Create and apply labels.

 Create a label by double-clicking <Create new label>, entering the name for the
label and clicking Save.

» Drag labels from the AVAILABLE LABELS list onto assets. Other items required by a
labeled asset are indicated by the relevant label appearing in the REQUIRED LABELS
column. Items labeled as required are those which are necessary for the module to
work and whose omission will cause a future import to fail.

 Slowly double-click an asset's current labels to open a dropdown from which you can
select a single label to replace the current ones, or the blank entry to delete all labels
from the asset.

» Highlight one or more assets (using Shift+click or Ctrl+click) and labels associated
with the highlighted items are listed under LABELS ON THE SELECTED ITEMS. If
labels are attached to only some of the highlighted items, they are shown inside
[square brackets]. Deleting a label from the LABELS ON THE SELECTED ITEMS list,
removes it from any items with which it has been associated without deleting the
label itself.

4. While you are adding labels, you can click Add required labels if you want any
dependencies to be labeled too. If no items require labeling, the button is unavailable.

When structuring sets of definitions it can be useful to ensure that each definition gets one
single label, corresponding to the activity that ‘owns' the definition. If you check Add to
existing labels, then a required label is always added to every definition; if you leave Add
to existing labels unchecked, then a required label is only added to definitions that had no
labels before Add required label was selected.

5. Select the items to be saved.

» Drag labels to the filters at the top of the screen to limit the displayed items to those
that match the criteria you define.

» Use the Select all and Unselect all buttons to select all or none of the displayed
items.

28



Managing definitions

 Selecting a top-level category, such as Roles or Types, selects all items in that
category.

As you add to your selection, the number of items to be saved is shown in the Save x item
(s) button.

Make sure all required items are selected to ensure successful import of the module.

6. When you have specified the destination and selected the items to be saved, click Save x
item(s).

Saving Reports and Logged Locations and Logged Properties
When saving reports, you might need to label types and properties manually, since report

dependencies are not computed automatically.

Saving modules examples

Saving without labeling

Whilst the recommended method for saving makes use of labels, you can save selected assets
without the use of labels. For example, to save just the business rules and no other items you:

1. Select the file to save to
2. Check Business rules in the list of items to save and all listed rules are selected
3. Click Save x item(s)

In this case, no dependencies are saved, and there would be no guarantee that the rules would
function if loaded into a different SmartSpace installation.

Saving all items

You can save all available items by:
1. Selecting the file to save to
2. Clicking Select All

3. Clicking Save x item(s)

Saving a web form and all dependencies by using a label

With the use of labels, as the following example shows, all dependencies can be identified and
(optionally) selected to build a meaningful collection of items into a module. Here, a form that lists
products ready for dispatch to a selected country is to be saved.
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<Add n...earch>

the name of <product> : string

retumed objects are

Tags
All Preducts.

product

Despatch

| of type | Product
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[ Draw All [ visible

[ Auto Zoom [ Auto Run [JShow History

- Refresh Interval (seconds)

[ Hide Search Filter

BArzEEA i rran s
<AC_I

Products for despatch

Configure filter paramete!  gegtinations | UK v |
PARAMETER
asanenporaer (R | ey an

the destination of <prod

10 v Search:
name ~ despatch number & destination <
Drag properties from left 1 20000 a7 K
PROPERTIES 30000 139 UK
<Assertion Area..trals <( 30001 123 UK
<Assertion Poi..cated <C  Spowing 110 3 of 3 entries
<Path Group> c..trols <!
<Product> has ...ssed Q4
<Product> is ready for st
«Tag Associati...idate < Object> DETAIL TITLE FORMAT REPRESENTATION TITLE FOR
Associated Tag name of <Product>
Last Located At despatch number of <Product>
delete pending flag of <Object> destination of <Product>
description of <Product>
v < > |«

First a label is created and is dragged onto the name of the form:

Select a file to save ‘ despatch-form | Browse
Expand all Collapse all Select all Unselect all AVAILABLE LABELS
<Create new label>
< s with AL of these LABELS> ® reste newlabel
allthe rules
s with ANY of thes: 5> ®
assets search
s with NONE of these LABELS ®
| despatch
B
LABELS REQUIRED LABEKS variable example
LABELS ON THE SELECTED ITEMS
[ Productsfor despatch Iy j~-q
[Tested
Csearches 3)
Otypes 13)

The label is added to the REQUIRED LABELS column for the following related assets:
e The search on which the form is based
» The types and properties used in the search

» The roles to which the screen and form have been assigned

Additionally, the objects used in the search filter, here a list of countries for selection when the

form displays are available for saving. This is because the Country type has only a name property

and inherit an enumeration type. See Items that can and cannot be included in a module.

Clicking Add required labels adds the label to all the identified items. Note that nothing has as
yet been selected for inclusion in the module. The most reliable way to ensure all labeled items

are selected is to use one of the filters. Drag the despatch label into a filter:
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Expand all Collapse all Select all Unselect all AVAILABLE LABELS
<Creats label>
: only allow saving @ reate new label
assets search
only allow sz — N 1
despatch
® reps
! ® variable example
SELECT ITEMS TO SAVE LABELS REQUIRED LABELS ~

The list of items now shows only those items with the corresponding label:

Expand all Collapse all Select all Unselect all
despatch @
<Drag here: only allow saving items with ANY of these LABELS> @
<Drag here: only allow saving items with MOME of these LABELS> @
Q <Type here: search by NAME> @
SELECT ITEMS TO SAVE LABELS REQUIRED LABELS

w DObjE(tS (]

[[]Country: Eire despatch

[J Country: France despatch

[ Country : Germany despatch

[ Country: Japan despatch

[ Country : Spain despatch

[[] Country: UK despatch

[J Country: USA despatch
v [ Properties (6)

[ 'Product’ has passed QA checks despatch

[ description of 'Product’ despatch

[[] despatch number of 'Product’ despatch

[ destination of 'Product’ despatch

[Iname of '‘Country’ despatch

[ name of 'Product’ despatch
~ []Roles (2)

[[] Despatch despatch

[ Ubisense.SmartSpace Administrator despatch
~ []Screens (1)

[JProducts for despatch despatch
~ []Searches (1)

[ Despatch despatch
v Oypes @)

[ Country despatch

[JProduct despatch v

Clicking Select all and then Save 19 items adds all the required assets to the module.

Saving a module with space properties

The following example shows how a module that includes types with space properties and a
containment relationship requires a little more work to ensure all dependencies are identified and
included in a module.

In TYPES / OBJECTS, the Product and Workspace types each have an extent property:
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IDENTIFIED BY TvPE IDENTIFIED BY
Person ame
Process ame
ame Product ame
Room
ame Size ame
Stream
Tag Association Point
ame Vehicle gistration numb
name Web Location Source
ome ) Viorprce -
v
TYPE INHERITED FROM  ATTRIBUTES | || PROPERTIES OF WORKSPACE TYPE INHERITED FROM  ATTRIBUTES
<Create new property>
Bool delete pending flag Bool Object assetion
Bool extent Spac )
Bool Object sertion ignore tag locations flag Bool Object
String name String unique name
String remove location pending flag Bool Object assetion
Country remove tag pending flag Bol Object
Space ] stale flag Bool Object
Bool Object the shift of iz active Bool Object
String
Bool Object

In SPATIAL PROPERTIES, specific spaces have been defined for the area of each workspace, a

default space has been created for the product type, and a request to monitor their spatial

relationship has been defined. (See Spatial properties for further information.)

A complex property is defined for the spatial relationship between the two types:

QU <Show only metching ftems>

COMPLEX PROPERTY

W1 extent contains 9003 extent

A business rule then makes use of the complex property:

% objects in W1

Ci

when workspace extent contains product extent becomes true do
notify System.Operator

To create a module containing this rule and all dependencies, in BUSINESS RULES with the rule

loaded, click Save. Creating a label and dragging it onto the business rule and then clicking Add

required labels results in dependencies being identified. These are shown filtered by their label

below:
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Expand all Collapse all

objects + extents example

Q <Type here: search by MAME>
SELECT ITEMS TO SAVE
~ []Business rules (1)
[ objects in'W1
O Objects (7)
~ []Properties (8)
[ 'Product’ has passed QA checks
[[]'Workspace' extent contains 'Product’ extent
[ description of 'Product’
O despatch number of 'Product’
[[] destination of 'Product’
[Iname of 'Country’
[Iname of 'Product’
[Iname of 'Workspace'
[JRoles (3)
v OTypes (3)
[ Country
CProduct
[IWorkspace

< Drag here: only allow saving items with ANY of these LABELS>
<Drag here: only allow saving items with NONE of these LABELS>

LABELS

objects + extents example

objects + extents example
objects + extents example
objects + extents example
objects + extents example
objects + extents example
objects + extents example
objects + extents example

objects + extents example

objects + extents example
objects + extents example

objects + extents example

REQUIRED LABELS

Managing definitions

Missing from the items identified for saving are extent of '‘Product’ and extent of ‘Workspace'. The

easiest way to ensure these properties are also identified is to drag the label onto the

autogenerated Business rule for the 'Workspace' extent contains 'Product’ extent complex

property (remove the filter first). Clicking Add required labels again adds the label to the two

properties:

objects + extents example
<Drag here: only allow saving items with ANY of these LABELS>
<Drag here: only allow saving items with NONE of these LABELS>
Q <Type here: search by NAME>
SELECT ITEMS TO SAVE

[ Business rules (1)
~ [ Business rules d) (1)

LABELS

[D Default rule for 'Workspace' extent contains 'Preduct’ extent

objects + extents exampIE]—D

[ Objects (7)
~ [ Properties (10)
[ Product’ has passed QA checks
[]'Workspace' extent contains 'Product’ extent
[ description of "Product’
[ despatch number of ‘Product’
[ destination of 'Product’

objects + extents example
objects + extents eample
objects + extents example
objects + extents example

objects + extents example

[ extent of ‘Product’
[ extent of ‘Workspace'

objects + extents example

ohjects + extents example

[ name of 'Country"
[ name of ‘Preduct’
[ name of 'Workspace'
[ Rales (3)
O Types G3)

objects + extents example
objects + extents example

objects + extents example

Adding the label to the autogenerated
‘busmess rule and clicking Add
required labels.

]4— Labels the required extent properties

Selecting all the labeled items and saving them will create a module with all dependencies

satisfied.
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Managing modules from the command line

The command-line tool, ubisense_smartspace_module_admin, allows you to load and publish a
module, or to remove a module (“unpublish") from your dataset.

You can download ubisense_smartspace_module_admin using the Ubisense Application
Manager where it can be found in the DOWNLOADABLES task under Ubisense > SmartSpace
core > Module admin tools.

For example, to publish a module packing-bay.ssc, use the command:

C:\Ubisense>ubisense smartspace module admin publish packing-bay.ssc

ubisense smartspace module admin (version 3.8 build 8545)
Copyright 2023 Ubisense Limited, all rights reserved.
Please report any bugs to <support@ubisense.com>.

For more information visit <http://www.ubisense.net>.

> Reading packing-bay.ssc

> Found 16 items

> Skipping type "Crate" (already in the dataset)

> Skipping property "extent of 'thing'" (already in the dataset)

> Skipping property "capacity of 'Crate'" (already in the dataset)
> Skipping property "color of 'Crate'" (already in the dataset)

> Skipping property "name of 'Crate'" (already in the dataset)

>

Skipping property "the extent of 'Crate' contains the extent of 'component'"
(already in the dataset)

> Skipping property "extent of 'Crate'" (already in the dataset)

> Skipping type "Forklift" (already in the dataset)

> Skipping property "range of 'Forklift'" (already in the dataset)

> Skipping property "the range of 'Forklift' contains the extent of 'Crate'" (already
in the dataset)

> Skipping property "in range of 'Forklift'" (already in the dataset)

> Skipping property "registration of 'Forklift'" (already in the dataset)
> Skipping property "loaded of 'Crate'" (already in the dataset)

> Skipping property "loaded of 'Forklift'" (already in the dataset)

> Loading rule "full crate"

> Loading rule "forklift in range"

> Loaded 2 items (14 skipped)

> Published rule definitions as version 9

Note: You must always include the .ssc extension of the module's filename when using ubisense_
smartspace_module_admin.

The options --overwrite and --skip-modified allow you to either overwrite items in the dataset
where these items are different in the module or leave existing properties unchanged where they
differ from the module.

To remove a module's content from a dataset, use, for example:
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ubisense smartspace module admin unpublish --force-removal module-0l.ssc

Including the --force-removal option ensures that modified items and dependent items that were
omitted from the module are also deleted.

You can also use list with ubisense_smartspace_module_admin to view the items in a specified
module. For example:

C:\Ubisense>ubisense smartspace module admin list packing-bay.ssc

> Reading packing-bay.ssc
> Found 11 items

| Kind | Name

Status |

| type | Crate |
unchanged, 2 unsaved dependants |

| | -> dependent property | the extent of 'Crate' contains the extent of 'Component' |
not in packing-bay.ssc \

| | -> dependent property | extent of 'Crate'

not in packing-bay.ssc \

| property | capacity of 'Crate' |
unchanged |

| property | color of 'Crate'

unchanged |

| property | name of 'Crate'

unchanged \

| type | Forklift |
unchanged, 2 unsaved dependants |

| | -> dependent property | range of 'Forklift' |
not in packing-bay.ssc \

| | -> dependent property | loaded of 'Forklift' |
not in packing-bay.ssc \

| property | the range of 'Forklift' contains the extent of 'Crate' |
unchanged |

| property | in range of 'Forklift' |
unchanged \

| property | registration of 'Forklift' |
unchanged |

| property | loaded of 'Crate'

unchanged |

| rule | full crate |
unchanged \

| rule | forklift in range |
unchanged \
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Rules engine trace

The Rules engine trace workspace in SmartSpace Config allows you to monitor the published
business rule definitions in real time.

The Rules engine trace workspace

Click on BUSINESS RULE TRACE to display the workspace.
e [Eneeel ._I_ Start and stop trace Trace options —.II T s s Tt

product is ready for shipping whenever NAME TME |8
@not A @ product ready for shipping <1ms...ed)
the substring of TRANSACTION 7 (Site) <Ims
the name of product in uppercase ie product ready for shipping <lms
at L3 notify despatch <lms
0 A @ product readly for shipping <Ims..ed)
with Iength TRANSACTION 8 (Site) <1ms...ed)
1 > @ product ready for shipping <1ms..ed)
= Definition viewer P product ready for shipping <1ms..ed)
"Q" and TRANSACTION @ (Site) <1ms
product has passed QA checks and the despatch number of product != null » @ product ready for shfp g0 yiewer <Ims
5 notify despatch <1ms...ed)
> @ product ready for shipping <1ms..ed)
when the despatch number of produgl changes from ofd to new do 2@ productready forshipping <lms.cec)
Eset product is ready for shipping to bool, M @  product readyfor shipping Ams.ed)
TRANSACTION 10 (Site) <Ims..ed)
A @ product ready for shipping <1ms...ed)
JBANSACTION 11 (Sitel 1m:
J* @ E» product ready for shipping <Ims v
Double-click to toggle breakpoints where properties are set
- | Q. <Type here: filter by NAME> ®
k TRANSACTION 11 (Site PROPERTY - Toggle breakpoints for properties ”
‘Process' needs demotion below 'Process'
notify "Despatch” @ ‘Product is ready for shipping
occupancy of 'Office’
order of 'Process'
the path group of ‘Assertion Point’ controls ‘Object’ v
Transaction viewer Double-click te display definitions for setting breakpeints
Q, <Type here: filter by NAME= ()
<Drag here: filter by SETS PROPERTY> ®
<Drag here: filter by USES PROP) gl‘breakpoinis ®
NAME ~
notify despatch
3 path group controls object
J| » @ product ready for shipping
% reset order
P;E);ti?'\csk mﬁl '@ @ % ] = set count of p to now “

Features of the Business rule trace workspace are described in the following sections.
Definition viewer

Displays the logic of the current rule definition. As you step through the trace, additional
information is displayed explaining changes to be made.

You can click in the definition to set or unset a breakpoint.
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Check Show variable values in the Options popup to display values of variables instead of

variable names in the rule definition.
Transaction viewer

Displays the current transaction and lists the actual events and any actions performed on the data.
Events are highlighted in green if the command executed successfully or red if the command
failed to execute. Right-click a command to set or unset a breakpoint. Double-click a command to
jump to its position in the Definition viewer and Trace viewer.

Trace viewer

Lists transactions and the rules and events involved in each. The estimated elapsed time taken to
process a transaction is shown.

e Anicon to the left of a definition's name identifies the kind of definition it is:

event
2 rule
] i
=T timeout

« Definitions with breakpoints that will actually be hit in this trace are identified by an icon
that also indicates whether it is enabled:

(n} disabled breakpoint that was hit
W& enabled breakpoint that was hit

* Anarrow |:':'> indicates progress when stepping through the trace and identifies the current

definition.

e Check Show skipped events in the Options popup to display events that have not been hit
by the trace.

If the Real-time rules engine has been licensed and you have loaded a geometry cell in the Types
and objects workspace, you can see cellular rule evaluations and the cell is indicated beside the
transaction. Site-level transactions are labeled Site.

Other additional information includes: skipped for rule evaluations that didn't result in any
changes, and event handlers for 'X becomes true' when X became false (and vice versa); recursive
for an event that was handled within the previous evaluation.
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You can copy the contents of the trace viewer to the Clipboard by clicking in it and pressing
Ctrl+C. To clear the content of the trace viewer, click Clear.

Toggle breakpoints for properties

Displays a list of properties set by the published rule and event definitions. By selecting a
property, breakpoints are set wherever that property is set.

 Enter text at <Type here: filter by NAME> (case sensitive) to limit the definitions listed to
those whose names match the your input. Click ® to remove the filter.

e Double-click a property to toggle breakpoints. See Using Breakpoints.

Properties with breakpoints are identified by an icon indicating whether breakpoints are
enabled or not:

(v} disabled breakpoint
W enabled breakpoint

Set breakpoints
Displays a list of all published rule and event definitions.

» Enter text at <Type here: filter by NAME> (case sensitive) to limit the definitions listed to
those whose names match the your input. Click ® to remove the filter.

» Drag properties into <Drag here: filter by SETS PROPERTY > or <Drag here: filter by USES
PROPERTY > to display only definitions that set or use those properties.

e Anicon to the left of a definition’s name identifies the kind of definition it is:

event
2 rule
ER ;
=1 timeout

» Double-click a definition to display it to set breakpoints. See Using Breakpoints.

Definitions with breakpoints are identified by an icon indicating whether breakpoints are
enabled or not:

("} disabled breakpoint
& enabled breakpoint
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Playback buttons

Use the playback buttons to step through the code. An arrow EP indicates progress in each of

the viewers.

% searches back through the trace for breakpoints
& steps back through the trace
Y steps through the trace

2] searches through the trace for breakpoints

Trace options

Click Options to display a popup of options to configure the trace:

Delete breakpoints

Stop listening when a breakpoint is hit
Automatically scroll to current trace
Show variable values

Show skipped events

Mumber of transactions to show

| 200

= Reset

» Choose Stop listening when a breakpoint is hit to stop the addition of events to the trace
when a breakpoint is hit

» Choose Automatically scroll to current trace to keep the display in the Trace viewer in sync
whilst stepping through definitions

» Choose Show variable values to display values instead of variable names in the Definition
viewer

» Choose Show skipped events for the trace to include rule evaluations that didn't result in
any changes, and event handlers for 'X becomes true' when X became false (and vice versa)
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By default, a maximum of 200 transactions is shown. You can enter a different value
between 1 and 1000. Click Reset to return to the default setting

Using Rules engine trace

Because tracing can have an adverse impact on the performance of the Business rules engine, it is
not enabled by default or when the server restarts. Before you can see any trace results you must
enable tracing. Click Start tracing on the server and confirm the operation. You can halt tracing,
by clicking Stop tracing on the server. Also, when you close SmartSpace Config, if you still have
tracing enabled, you will be asked to choose whether to leave it running or shut it down.

After you have enabled tracing, click Start listening. A green progress bar indicates that you are
listening to the trace, and transactions will begin to populate the trace viewer.

Step forward and back through the trace using the playback buttons. A single definition is
displayed at any time in the viewer and the current definition's position in the trace viewer is
indicated by a green arrow.

You can also double-click a definition's name in the trace viewer to go directly to its contents.

Using Breakpoints

You can add breakpoints to an event by double-clicking its name in the set breakpoints list and
displaying the definition in the viewer. Click an action (indicated by brown text) in the code to add
a breakpoint. To remove a single breakpoint, display the definition and click on the breakpoint
icon or the action. You can remove all breakpoints you have set by clicking Delete breakpoints
and confirming the deletion.

You can also double-click a property to add breakpoints wherever that property is set.
To enable breakpoints, click Options and check Stop listening when a breakpoint is hit.

Breakpoints are highlighted in definitions, and events with breakpoints are identified, by one of
the following symbols:

(v} disabled breakpoint
W enabled breakpoint

Copying Trace Data

To copy trace data to the Clipboard, click Copy trace to clipboard and the trace data for all tests
currently listed is copied. Clear the contents of the trace viewer by clicking Clear.
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Example of Business rules with local variables

The following example is for use in a logistics scenario, where process areas are ordered according
to

e How many items there are in the area

* How long the process area has remained unchanged, where a change is defined as an

increase in the number of items in the area

It sorts using the for each keyword and two local variables so a list of all process areas is ordered
with oldest and emptiest at the top, with emptiest trumping oldest.

The example uses the Process type with a unique name, integer properties—count and order—
and a time property. Also, a complex property, 'Process' needs demotion below 'Process' must be
defined. These types and properties are shown in the Types and objects workspace below:
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Example of Business rules with local variables

TYPE IDEMTIFIED BY 2

Path Group

» Path Point
Perscn name

I Process name

Product name
Room
Size name

» Strearn

Tag Asscciation Point

» Vehicle registraticn number
Web Location Source w
PROPERTIES OF PROCESS TYPE INHERITED FROM  ATTRIBUTES
< Create new property=
Icuunt Int
delete pending flag Bool Object assertion
ignore tag locations flag Bool Object
name String unigue name
Iorder Int
remove location pending flag Bool Object assertion
remove tag pending flag Bool Object asserticn
stale flag Bool Object asserticn
the shift of - is active Bool Object assertion
time Time
| Q| <Show only matching items> @ |
COMPLEX PROPERTY TYPE ATTRIBUTES =
‘Path Group' contrals 'Object’ Bool assertion
I'Proc&s' needs demotion below 'Process’ Bool
Tag Association Point' has candidate 'Object’ Bool assertion
‘Tag Association Point’ sets tag position 'String’ Bool
current tag id of 'Tag Association Point' is 'String' Bool assertion

' . L t L SR B U ot [ '

Add Process objects "Pa", "Pb", "Pc", "Pd" and "lowest priority object" with their associated
properties:
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Example of Business rules with local variables

Process object count time

Pa 4 18/12/19 18:51:29
Pb 6 18/12/19 18:50:31
Pc 5 18/12/19 18:27:52
Pd 2 18/12/19 15:43:35
lowest priority object 1000000 01/01/2000 00:00:00

Note: You can enter any values for count and time for objects Pa, Pb, Pc and Pd. You must,
however, use the values shown for lowest priority object for the business rules to run correctly.

In the Business rules workspace, create the following definitions:

variable example
when the count of process changes from old to new do
set the time of process to now

variable example
when the time of process changes from old to new do
if old = null then
set the order of process to
the order of lowest priority object + 1

variable example

process needs demotion below process’ whenever
the order of process’ = the order of process + 1 and
the count of process > the count of process’ or
the count of process = the count of process' and
the time of process > the time of process’
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Example of Business rules with local variables

In the next definition, you set a local variable. Add the for each keyword and then drag the + into

the (drag items here to declare variables) slot:

. % demote process X N

when process needs demotion below process' becomes true do
[for each (drag items here to deg
Fact

{4
do
Action

use new delete

if then else  set pro
unset representation
ity near using a
is a

-]

as string  substring
length of trimmed
now null hours |
shift

Q, Process
<Drag here: filter by TYPE
<Drag here: filter by ARGL
PROPERTY
'‘Process’ needs demotion

the count of 'Process’
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Example of Business rules with local variables

| Y& demote process

x] G

when process needs demotion below process’ hecomes true do

[for each {drag items here to d

Fact
do
Action

Z. To create an int slot for

the variable

1. Drag the + sign...

for each int where

Eoct

delete
set pro

use new
if then else
unset representation
ity near using a

= isa ere

as string  substring
length of trimmed
now null hours |
shift

Q Process

<Drag here: filter by TYPE
<Drag here: filter by ARGL
PROPERTY

'Process’ needs demotion

the count of 'Process'

Now double-click the int property and give it the variable name x:

do
Action

when process needs demotion below process’ becomes true do
for eac here

Continue creating the definition, inserting other instances of the variable by dragging it from its

first slot:

Continue creating the definition, by dragging keywords into the definition and filling in the slots.

Create multiple set property actions by using the and then keyword to create two slots. Then

insert other instances of the variable x by dragging it from its first slot:
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Example of Business rules with local variables

variable example

when process needs demotion below process’ becomes true do

The final definition uses a variable based on a property. Drag process into the for each slot and

rename it process'. Then drag this new variable into the other slots that use it:

variable example

when the order of process changes from old to new do

if new = null then
foreach x' ,

the order o

do

set the order of*process’ to x' - 1

rocess’ where

rofess’ = x" and ¥' > old

Save and publish all the rules.

In the Types and objects workspace, drag out the order property of Process:

rd

@ arder of 'Process' (3)

Q, <Show enly matching items>

< Create new property row:=
Pd
Pa
Pc
Pb

lowest priority object

L = E

=] ® e
®
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Example of Business rules with local variables

The order is now given based on the sort criteria.
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