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OpenL Tablets Reference Guide Preface

1 Preface

This preface is an introduction tbe OpenLTablets Réerence GuideThe following topics are included in this
preface:

1 Audience
1 Related lformation
1 Typographic Conventions

1.1 Audience

This guide is mainly intended for analysts and developédro create apjptations enploying the talde based
decision makng mechanism®ffered by OpenL Tableteechnology. Howesr, otherusers caralso benefit from
this guide by learning the bas@penL Tabletsoncepts desribed heein.

Basic knwledge ofExcel® iszquiredto use this guide effgively. Basic knowledge of Javadgquiredto follow
the development related sections.

1.2 Related Information

The following tabk lists ®urces of nformationrelated to cantents ofthis guide:

Related information

Title Desaiption

[OpenL Tablets \@bStudo User Guile] Document describing OpenL Tablets WebStudia web application for
managingOpenL Tabletprojects throughaweb browser.

http://o penktablets.org/ OpenlL Tabletepen ®urce project website.

1.3 Typographic Qoventions

The following styles and conventions arged in this guiel:

Typographic syles andconventions

Conventon Descripton
Bold 1 Represents user iptface itans such as clakboxes, command buttons, dialog basxe
drop-down list vdues,field names, menuammands, menus, option buttonperspectives
tabs, tootip labels tree elements, views, and wincdws.
1 Represents keyssuch asF9or CTRL+A
i Represats a termthe first timeit is defined.

Courier Representsilie and diectory names, code, system messageand commandine commands.

Courier Bold Represents mphaszed text in code

SelectFile > Saw As Represents a comrand to perform, such as opemj theFile menu and selding Save As

Italic 1 Represents aninformation to be entered in a field.
1 Repregnts documentation titles.

© 20042021 OpenL Tablets
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Preface
Typographic syles andconventions
Conventon Descripton
<> Representplaceholdevalues to ke substituted with user specit values.
Hyperlink Represents a hyperlink. Ckig a hygrlink displag the information topic or external soce.
[name of guide] Reference to anotherigde that contains additional information amspecifideature.
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OpenL Tablets Reference Guide Introducing OpenL Tablets

2 IntroducingOpenL Tablets

This chapte introducesOpenL Tabletand describests man conceps.

The folowing todcs ae included in thissection:

What kOpenlL Tablets?
Basioconcepts

System Overview
Ingalling Opel Thlets
Tutorials and Examegs

=A =4 -4 -8 9

2.1 What IsOpenL Tablets

OpenL Tabletss a Business Rules Management System (BBAM3Business Rules Engine (BRE) baseadbles
presentedin Excel documents. Using unique concepigenL Tabletiacilitates treatirg busnessdocuments
containing business logic specifications as executatlece code. Since the format of tasl used byDpenL
Tabletsis familiar to bumess usersQpenL Tabletbridges a gap between business users and developers, thu
reducing costly enterprise softwadevelopmen errors and dramatically shortening the software development
cycle.

In a verysimplified ovenéw, OpenL Tabletsan be considered as a table processor thatasértables from
Excel documents andakes themaaessibldrom software applications.

Themajor advamagesof usingOpenL Tabletare as follows:

1 OpenL Tableteemoves the gap between software implementation dngsiness documes, rukes,and
policies.

1 Business rwds beeometransparent todevelopers.

1 OpenL Tabletgerifies syntaxand type e@rors in dl project document data, providing convenient and
detailed error reprting.

1 OpenL Tabletsandirectly point to a problem in an Excel document.

1 OpenL Tabletprovides calculation explanation capabilities, enabling expansfang calculatiomesultby
pointingto souce argumets inthe original docurents.

1 OpenL Tabletprovides crossndexingand searh capabilties within all project documents.

1 OpenLTablets provids the dility to createcompad and easly reachble business ruleghat become a part

of business documentation.

1 Knowledge of Java or any othprogramming language is not required to createsimess rieswith OpenL
Tablets

OpenL Tabletsupports the xis , .xisx, and .xl smfile formats.

2.2 Basic Concepts

This sectiordescribes he follbowing mainOpenL Tabletsoncefs:

1 Ruks

i Tables

1 Projects

© 20042021 OpenL Tablets
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Rules

In OpenL Tabletsarule isa logcal statemeniconsisting of conditions and actions. If a rule is callediad! its
conditions are tre, then the correspading actins areexecuted. Basically, a rule is aATIHEN statement. The
following is an exaple ofa rule expressed in lumanlanguage:

If a senice request costs less than 1,000 dollars and takes les8thaurs to executdhen the serviceequest
must be approved aubmatically.

Instead of executing actions, rules can alsanetdata valuesd the alling program.

Tables

Basicnformation OpenL Tabletdeals with, such as rules and data, is presentddbies. Tables withirone
project must be unique and itis denotedby table name and input parametetdevertheless, different versims
of the same tablean have the same name and input parameters.

Tables are referenced by calling their names.

Different typesof tablessene different purposes. Formore information on table types, se€able Type.

Projects

AnOpenL Tabletprojectis a conainer of dl resources required for processgjmule related information.
Usually, a project contains Exdies, whid are calledmodulesof the project, ad optionally Java code, library
dependenciesand other compoants. Formoreinformationon projecs, seeWorking with Projects

There can be situations whef@penL Tabletprojects are used in the development environment but not in
production, depending on he techni@l aspect®f a solution.

2.3 System Overview

The following diagrandisplayshow OpenL Talettsis used by different types of users

Business Administrator
L OpenL
WebSudio
Define and maintain, Manage projects,
test and fix rules measure performance
Solution ; N Developer
developer OpenL Tablets
project
] Execute rulesthrough
1H ™
. B o wrappers
Qient L1 IDE
application Execute rulesthrough Excel tables
web services Work on OpenL Tablet
project with Maven
Figure 1: OpenL Tabletsverview
© 20042021 OpenL Tablets
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OpenL Tablets Reference Guide Introducing OpenL Tablets

Atypical lifecycle of a®penL Tabletprojectis as follows

1. A businesanalyst createsmOpenL Tabletproject inOpenL Tablets WebStudio
2. Optionally developmenteam may provide the analyst with a ppject incase of complex configuration.

3. The business analystaates corectly structuredtables inExcel fiéssbased on requirements and inclesl
them in the project

Typically, this task is performedrtugh Excel oOpenL Tablets WebStudioa web browser.

4. Business analygterformsunit and integrafon testshy creatirg test tables and performance tests rules
through OpenL Tablets WebStudio

Asaresut, fully working ules are created and ready to be used.

5. Development team creatother pats ofthe soluton andemploys busiess rules directly through the
OpenL Tabletengihne or remotey through webservices.

6. Whenever requied, a business user updates or adds new rules to projectgable

OpenL Tabletbusiness rules mag@ment applications, such &penL Tablets WebStudiBules Repository,
andOpenL Tablets Rule Servigesn be setip to provde selfservice environment for business ers
changes.

2.4 InstallingOpenL Tablets

OpealL Tablds installation ingructions are provided ifiOpenL Tablets Installation Guide

The development environmeris required mly for creaing OpenL Tabletprojects and launchin@penL Tablets
WebStudioor OpenL Tablets Rufgerviceslf OpenL Tabletprojects are accessed throu@penL Tablets
WebStudioor web services, no specific softwaneeds to be installed.

2.5 Tutorials and Examples

OpenL Tabletprovides a number of preconfigurgaojectsdevelgpedfor newusers whavant to leamn working
with OpenL Tabletquickly.

These pojects are orgnized into following groups:

9 Tutorials
1 Examples
Tutorials

OpenL Tabletprovides a set of tutorial projects demomating basidOpenL Tabletkeatures starting from very
simple and fobbwing withmore advanced pojects. Hes in thetutorial projects contain detagld comments
allowing new users to grasp basic concepts duick

To create dutorial project, proceed as follows:

1. To open Repository Editor, @penL Tablets WebStudia the top line menu, click theRepositoryitem.

2. Click theCreate Projecbutton
3. IntheCreate Projectrom window, cllcktherequwed tutorial name.
4. ClickCreateto complete.

The project appears in therojectslist of Repository Edior.

© 20042021 OpenL Tablets
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Create Project from...

Template Excel Files Zip Archive Workspace

Project ) -
Template * | Tutorials

Tutorial 1 - Intreduction to Decision Tables

Tuterial 2 - Intreduc ticn to Data Tables

Tutorial 3 - More Advanced Decision and Data Tables
Tutorial 4 - Intreduction to Column Match Tables
Tutorial 5 - Intreduction to TBasic Tables

Tuterial & - Intreduc tion to Spreadsheet Tables

Tutorial 7 - Introduction to Table Properties

1|

Project

Tutorial 1 - Introduction to Decision Tables
Marme

Figue 2: Creating tutorial projets

5. Inthe top line menu, clicRules Editor

The project iglisplayed inhe Projectslist and avaiable for usag. It is highly recommended to start from
reading Excel filefor exampes ard tutorialswhichprovide clearexplanations for every step inwzd.

© 20042021 OpenL Tablets
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Introducing OpenL Tablets

WebStudio

Projects {7} Maore »

Example 2 - Corporate Rating

Corporate Rating

Tutorial 1 - Introduction to
Crecision Tables

Tutoriall - Intro to Decision
Tables

EDITOR REPOSITORY ADMIN

Total projects: 2

OpenL Tablets Documentation

Web Services Usage and Customization Guide

OpenlL Tablets in the Internet

© 2014 OpenlL Tablets | FReport a problem

Figure3: Tutorial projectn the OpenL Tablets WebStudio

Examples

In addition to tutorialsOpenL Tabletprovides sevel example projects that demonstrate hd@penL Tablets

can be usedn various business domains.

To create an example project, mlv the seps cescribed inTutorials andin the Create Project frondialog
selectan example to explore. Wen completedihe exampleappearsin the OpenL Tablets WebStudiules

Edtor asdisplaydd in the Figure3.

© 20042021 OpenL Tablets
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3 Creding Tables foOpenL Tablets

Thischapterdescribes howDpenL Tabletprocesses tables and priokes reference information for each table
type used irOpenL Tablets

The following topics are included in tlukapter.

I Table Reognition Algorithm

i Table Types
 Table Poperties

3.1 TableRecanition Algorihm

This section describes an algorithm of how @ygenL Thletsengine looks fosupported tables in Excel files. It is
important to buildtables accordingo the requirements of this algorithm; otherwise, the tablesare not
recognized correctly.

OpenL Tabletgtilizes Excel concepts obwkbooks and worksheetsvhichcan be represented and mairiteed

in multiple Excefiles. OpenL Tablets doesnot use any of Excel's formula capabilittsugh. Any calculations
performed inOpenLTablets are done using OpenL syntax, which is completedyrait from any formula syntax
used by ExceExcelworksheetscan be named rd arranged within one workbook in the order convenient to a
user. Each worksheet, inits turn, is @mprised o one or more tables. Workbooks can include tables of different
types eachone suppotingdifferent underlynglogic.

Thegenenl table recognitbn algorihm is as bllows

1. The engine looks into each spreadsheet amestto identify dgical talbes.

Logicaltables must be separated by at least one empty row or columnaot at the very first row or
column. Tale parsing iperformedfrom left to right andfrom top to bottom. The first populated cell that
does not belmg to a previoust parsed able kecomesthe top-left corner of a new logical table.

2. The engine reads text the top left cell of a recognizeddird table todetemine its type.

If the top I€t cell of a tade starts with a predefined keywoyduch tablds recognized agn OpenL Tablets
table.

The following aréhe supported keywords:

Table type keywords

Keyword Tabletype
Constants Constants Table
ColumnMatch ColumnMatch Table
Data Data Table
Daatype Datatype Talte
Envionment Configuration Table
Method Method Tdle
Properties Properties Table
Rules Decision Také
Run RunTable

© 20042021 OpenL Tablets
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Creating Tables for OpenL Tablets

Table type keywords

Keyword Tabletype
SimpleLookup Simple Lookup Table
SmpleRues Simple Rules Table
SmartLookup Smat Lookup TBble
SmatRules Smart Rules Table
Spreadshet Speadsheet Table
TablePart Table Part

TBasic or Algorithm TBag Talle

Test Test Table

All tables thaido not have anyf the precedingkeywordsin the top leftcell are ignored. They can be used

as comments in Excel files.

3. The engine determines theidth and hdght of the table ushg populated cels as clues.

It is a good practice to merge all cells ie first table row so the irst row explicitly specifies e table width.

The first row is céd the tableheader.

Note: To put a table title befor¢he headerrow, an anpty row must be usedbetween the title and the first row of the

actual table.

3.2 TableTypes

OpenL Tabletsupportsthe following tabe types:

Decision @ble
Datatype Table
Data Table
Teg Table

Run Table
Method Table

Configuntion Tabé

Propeties Table
Spredsteet Table
TBasic Table

Column Match Tdb

ConstantsT eble
Table Part

=4 =4 -4 4 -8 _8_a_48_24._-24._-29._-29._-2

Decision &able

Adecision tablecontains a set of rules desbing cedsion situations where the sta of anumber of comlitions
determines executio of a sebf actionsand returnedvalue Itisabasictable type used iDpenL Tablets

decision mding.

© 20042021 OpenL Tablets
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SmartRules Doubl®riverPremium( Driver drivey Double additionalCharge )
Years
Driver Type Driving Premium
E>xperience
_ 0 10 $600
Principal
10 | 40 $550
) 0 15 $750
Occaional
15 | 40 $700
Excluded, NorDriver =NonDriverPremiumByAge ( drerType, ag)
= $00 + additionalCharge

Figure4: Decsion able example

The folbwing topts areincluded in thissection:

Decsion Tablestructure

Decision Table Ietpretation

dmple and Snart Rules Takes

dmple and Snart Lookup Bbles

External Tables Usage in Smart Decision Tables
Ranges and Arrays in Smart &ichple Desion Tbles
Rules Tables

Collecting Rasts in Decision Table

Local Parameters in Decision Table

Transposed Decision Tkds

Representing Values of Different Types

Using Calculations iralble Cells

Referencing Attribute

Calling a dble flom AnotherTable

Using Refarnts from Return Column Cells

Using Rul&ames and Rule Numbers in the Return Column

=4 =4 -4 -4 _8_98_2_40_-29_29_-29_-2_-29_-2°._-92._-2°

Decision Tale Structue

An example é adecisontableis as follows

Rules String Hello (Integer hour)

C1 c2 RET1
min == haour |hour==max |greeting
Integer min Integer max String greeting

From To Greeting
0 11| Good Morning
12 17 |Good Afternoon
18 21|Good Evening
22 23|Good Night

Figure 5: Decision table

The following table desgbesthe full structure of a decision table with the Rules keyword:

© 20042021 OpenL Tablets
OpenL Tablets.24 Pagel4of 156



OpenL Tablets Reference Guide

Creating Tables for OpenL Tablets

Decisiontable stucture

Row number Mandatory

Description

1 Yes TaHle header, wichhas he fdlowing patten:
<keywor d><r ule hea der>
where <key word> is dther 'Rules' or 'DT' andrul e header> is a signaturef atable
with namesand types othe rule ard its parametersused to &cess the decisiotable
and povide inpu parameters
2 Yes Row consisting of thiollowing cell types:
Type Desciption Examples
Conditin Identifies that the column contains a rie Cl, C5,
column header conditionand its mrameters. i mug start with c8
thS & /akadeGdlowed by a umber, or be MC1
M/ mé & P ddlurinkvith merged rowsf the
condition has sesgral paraneters, the cell must
be merged on dlits parametercolumns
Horizontal Identifies that the clumn continsa horzontd HC1, HCS,
condtion rule condtion and its parameer (horizontal HC8
column header  condition can hag only acne parameter)It must
stt NI 6 A GK G feSolldvedbyga OK |
number.
Horizontal conditions are usedh lookup tdles
only.
Action column Identifies tha the columncontainsrule actions. 1 Al, A2,
header Ydza @ &0+ NI 6 kel fllovie&k & a 6 A°
number.
Return value Idertifiesthat the column catains values to be ~ RET1
columnheader  returned tothe callig program. Aable canhave
multiple return columns however, aly thefirst
fired non-empty value is returned.
All other cells in this ow are igrored and can be used asroments.
If atable contans actioncolumns, the enginexecutes agons for d rules wit true
conditions. If a tabk has a retirn cwlumn,the engine stops processig rules after the
first executel rule with true condiions and n-empty result found
© 20042021 OpenL Tablets
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Decisiontable stucture

Row number Mandatory Description

3 Yes Row cottaining cellswith expresson statements foicondition, ation, andreturn valwe
column headess. OpenL Tabletsupports Java grammar enhanoaih OpenL Tablets
BusnessExpresson (BEX) gammar features. Fomore information on the BEX languge,
see Appendk A:BEXLanguage Overviav.

In most case)penL TabletBusiness Epression gammar covers all the vaiiety of
expression gitements andan Openluserdoesnot need to learn Javasyntax.
Thecodein these cel canuseany dbjects andfunctionsvisible to theOpenL Tablets
engne as elseWwere. For moreinformation on enabling theDpenL Tabletengine to use
customJava pckags, see Confguration Table

Purpcse of eachcell in this row dependsn the cel abow is asfollows:

Cell above Purpose

Candition column  Specifies tk logcalexpresson of the condtion. It can reference

header parametersin thetable header and parameters in delbelow
The cell camontain several expressions, but éhlast expession
must return a Bodean value. All contlon expressons mustbe
true to execut a wule.

Horizontal The sane asCmdition column header.

condition

Action column Specifies gpressim to be executd if all onditions of the rule

header aretrue. Theexpression canreferenceparameters in the rle
header anl parametes in the cds below.

Retrn value Spedies exresson used for calculding the return value. The

columnheader type of the last expressiomust matchthe return value

specifed in the ule header. The explicitreturn statement wih
the keywoR & NBslatizNsMported.

This cdl can referenceparameers n the wle header and
parametersin the cells below.

4 Yes Row contaning parametedefinition cells. Each cell in thisw specifes the type and
name d parameters in the cés below it
Paramete name mustbe ore word long.
Paametertype must ke oneof the following:

1 simple data ypes
1 aggregated data types orvlaclasss visible tohe engine
1 onedimensional arrays dhe abovetypesasdescibed inRepregnting Arrag

5 Yes Desciptive columntitles. The rule engire does not usethem in cédculations but they are
intendedfor busness users wding withthe table. Cells in thisow can cotain any
arbitrary text and be of any layouthat does na correspad to othertable parts. The
height of the row is determined bythe first cellin the row.

6and below Yes Concrete paameter values. Any cettan contan formula, a mathematical one or arule
call, instead d conaete vdue andcalcuate the \alue. Thiformula can refeence
paraneters in the ule healer and axy parameters of condtion cdumnsin the return
column.

A usercan merge cellsfgparameter value$o substitutemultiple single cellsvhenthe same \alue reedsto be
definedin thesesingle cellsDuringrule exeation, OpenL Tablesunmergesthesecells.
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Theadditional Rulecaumn with merged cells igsed as thdirst column when tle return value must be a list of
valueswritten in multiple rows of the samecolumn,that is, averticdly arranged array. ThRulecolumn
detemines the heibt of the result valudist.

Fules Double [] DriverPremiums (DriverType driverType, Maritals
Rule C1l Ccz2 RET1
driverType maritalstatus
DriverType
R1 Married :;;
Young Driver :
RZ2 Single
& $300
Senior Driver $
R3 £200
Rd g0

Figue 6: A table with be Rule columas the first column

Results of running DriverPremiums

ID driverType maritalStatus Result

1 Young Driver  Married = Collection of Double
700
720

Figure7: Result in the vatically arrangedarray format

The rule column can be defined for rulestables and smart rulestables.

Decison Table Interpretaion

Rulesmside degsion tables are processed orgy one in the order thy are pleced n the table. A rule is executed
only wren all its condibnsare true. If at least one cowlition returns false all other conditims n the same rov
areignored

Blank paameter \alue cellof the candition isinterpreted as a trueconditionand this condition isignored for a
particular rule row or column. If the condition column hasseveral paameters, the andition with all its
parameter cells blark is nterpreted as arue condition.

Note: As OpaL Tabletsreturns the first true conditionit isa goodpractice to list all possible ndolank parameters and
their cambinationsin case of multple conditining first, andthen list the blankparameters.

Blank paraneter valie cellof the return/action columnis ignored the system es not calalate the
return/action expresion of tre current rule and starts processgjthe nex rule. If the return/action column has
several paraneters, all parameters cels neal to beblank toignorethe rule.

If the empty return vdue is catulated bythe expresin, the systemstarts procesisg the net rule searching for
anon-empty result.
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The following exampe cntains empy casenterpretation. For Senior Driver, the marital staus of thedriver
does not méter. Although thereis no comination of Senior Drivr and Sngle mode, the resultvalue is500 as
for an empty marital statusalue.

SimpleRules Double DriverPremium (DriverType driverType,
MaritalStatus maritalStatus)
Young Driver Married $700
Young Driver Single $720
Young Driver Married $300
Young Driver Single $300
Senior Driver $500
$0

Results of running DriverPremium

ID driverType maritalStatus Result

1 Senior Driver  Single

Figure8: Emptycase intepretationin the Decision able

Smple and Smart Rules Tables

Prectice shove that most of decisio tableshave asimplestructure: there are conditionfor input paraneters of
adedsion tablethat check equdity of input and conditionvalues,and a eturn vaue. Becaiseof this, OpenL
Tabletshave amplified decision tdle representatiors. A simpified decison table allowsskippingcondtion and
return coumns delaratiors, and thusthe table consits of a header, coumntitles and conion andreturn
values and, opionally, prgerties

The followingtopics areincluded in this section:

1 Simple Rulesable

 Smart Rues Thle

T Multiple Return Columns in Smart Rulegbles

1 Result of Custom Data Teyjn Smartand Simp Rules Tabte

Smple RulesTable

A simplified decision table whichhassimple conditios for eaclparameter and a simpk return carbe eadly
represented asasimple rules table.

Unlike smart rdes, a simfe rule teble uses all inputparametersto associte themwith condition colunmsin
strict order, determined by simpk logic,and usingno titles. The value othe firstcolumn is conparedwith the
value of thefirstinput parameter, and so on.The value bthe lastcolumn (return calmn)returns as a rsult.
Thismeans that input prameters musbe in the sameorder asthe corresponding codition coumns and the
number d inputs mus be equal to the number of onditions.

The simple wlestable header format is as dllows

SimpleRules  <Returnt ype> RuleN anme( <Parameter type 1> parame te rNamel, (<Para metert ype 2>
par ameter Name 2 é . )
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The follownhg is an gample of asimplerules table heder:

Body Type ] i\lrbags T RDII Bar - ' |I1]UF]' Ratlng

Convertible Mo Extremely High
Mo Extremely High
Driver High
Driver&Passenger Moderate
Driver&Passenger&Side Low

Figue 9: Smple wlestable example

Note: If a stingvalue contain® canma, e value nust be delimited with thebacks$ash(\) separatorfollowed
by acomma. Otherwise, itistreated as an arrayf stringelements as described Ranges and Arrays in
Smart and Simple Detbn Tabls.

Restrictions for a smplified decisiontable are as follows:

1 Gonditionvalues must ke of the same tpe or be ararray or rangeof the same type ascorrespondingnput
parameters.
1 Returnvaluesmusthawe the type of the return type from the decison table header.

Smart Ruks Table

Adecision talle whichhas simple coditions forinput parameters anda dired return (without expresson) can
be easy represented aasmartrulestable. Comparingto a simpe rules tableasmart rules tabldéype is sed
more frequertly becaug smart rules are more flexibbnd cover wider range ofusiness rquirements

Thesmartrules tableheader format is as bllows:

SmartRules <Return type> Rul eName(<Paramete rt ype 1>p arameter Namel, ( <Parameter type 2>
parameterN ame 2 é)

DriverPremium

Type of Driver Marital Status Driver Premium
Married TOO
Young Driver grne $
Single 8720
Seniar Driver £500
= £600 * factor

Figurel0: Snart rulestable with simple returnvalue

OpenL Tablets identifiesvhich conditonm olumns correspord to which input parameters bgondtion titles and
parameter names First of al, OpenL parses jgarameter name and splits it inb words, as it interprets gart
starting with a capital lettr as a sparate word. Then it calculates the igentage d matching words in all
columns and selecthie coumn with the highest percentag of incidence. If theanalysis eturns more than
onereault, OpenL throws an err@nd requires a more unique nani@ the mlumn.

In case of a custom datatype input, OpenL verifies all fields of the input object to match them separately with
appropriate conditions using field names, in addition to input names and columntitles.
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Convertible
45001+
20000 - 45000
<20000

Figure 11: Snart rules tablewith object-input

OpenL izgpable of matching albreviations as well.

Creating Tables for OpenL Tablets

Duringrules executin, the system checks conditin andinput valueson equality or nclusion and retunsthe

result from the returncolumrs, that is, the last columnsidentified as the result

In the example abee, the driverType vaue is compared with valuesdm the Typeof Driver column, the
maritalStatusvalueis comparedvith the Marital Statuscolurm values and the value fronthe Driver Remium

column is retirned as the result.

Note: To insure thesystemchecks a mndition with an appropriateinput parameer, the usercan¢ K 8 Kidith a mouse

overthe column title and se¢he hintwith this informaion in OpenL Tablets WebStudo.

If a string valuef the cordition contains a comma, the value must delimted with the badksla$ (\) separator
followed by the comma. Otlerwise, 1 is treated as a array @ string elements adescribedn Ranges and Arrays

in Smart and Simple Ds@n Tables

Datatype Industry <Strings

trade

precious metals, stones

manufacturing
Semnvices
agriculiure
tourism

other

Industry
trade

IndustryScore

Industry Score

senvices, tourism

( precious metalsh, stones )

manufacturing

Pk W o

Figurel2: Comma within a gring value ina Snart table

To define a range ofalues,two columns of the codition can be mergedn thiscase, the wholeondition is

interpreted as min <= input parameter && input

parameter < max.
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SmartRules Integer AgeAdultFactor(Integer age)

Age Factor

Condition: MC1

Expression: min <= age && age < max
Parameters: Integer min, Integer max

Figurel3: Using min and max values for a range in the condition column

Speciaktonditions not matchingny particular inpufields carbe used in smart rules tables, for example, for

validation rules definitionColumn header for such condition mst contay’ G KS g2 NR Wi NHzSQd L ¥
condition headers confay A y 3 (i KZSthemnaneRustue Bdf A OA G f @ L BS © NbdSIRRI®lI & &
such column are expressions or Boolean values. Such conditi@fsodoe used in the smart lookutables

True? Validation Message

Condition: MC1
Lt eyl [|=profit>threshold ||profit exceeds threshold

Type: Boolean =profit<=0 no profit

Figurel4: Examje ofa condition that isa Boolean expression

If there is a horizontal condition of the Boolean type and the condition title is not a merged cell, it is preferable
to use the titleis true?instead oftrue because the title can be interpreted as a horizontal condition aadse
wrong compilation.

Asmart rule table can contain multiple and compound returns as described in Multiple Return Golumnsin Smart
Rules Tableand use external tables as described in External Tables Usaga Snart Decision Tabks

Multiple Return Golumnsin Smart Rules Tables

Asmart rulestable can contain up to three return columns. If the first return column contains a non-empty
result, it isreturned, otherwise, the next return column is scanned until the non-empty result is found or the last

return column is verified.

The following example illustrates a table with multiple return columns.
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Jouble QuoteVolume i1
Coverage Type Volume 1 Volume 2
Medical = CalculatedVolume ( plan)
= historyPremium/historyRate = EstimatedVolume (plan)

Figurel5: Example of a smarules table vith multiple retun columns

In this example, the QuoteVolume rule has one condition, Coverage Type, and two return columns, Volume 1
and Volume 2. An example of the test table for thisrule table is as follows.

QuoteVolumeTest B
ID Plan History Premium  History Rate Volume
= Plan {Flan 1)
i coverageType = Other 2400 5 o 430
cost = 100
2 + Plan {Flan 1) Empty 3 « 500
3 + Plan (Plan 1) Empty Empty «* 500

Figurel6: Examjte of the test table for a rd table withmultiple return coumns

In the test tablePlan 1 is not of theMedical coveraye type, so the second rule line is appligdthe test table,
for the firsttest casepoth History Premium andHistory Rateare provded, soVolumeis calculatedas 480by
the rule of Volume 1 column. For the second andhird test case, onefdnputs ismissing, sd/olume lreturns
an empty result, and the second return colamalls anothe rule cauangthe result of500 returned

Note for experienced usersn case ofa complexreturn objed, only one compound return consisting of several return
columns is allowedAll other returns can be defined using tfemulas, that is, the new() operator or bycadling
another rule that retunsthe abject of the correspondig type For more information on complex return objects, see
Result of Custom Data Type in Smart and Simple Rebdss

Result of Custom [@&ta Typein Smart andSimple Rules Tables

A simplifiel rulestable can return the value of copound type (custom daa type)c¢ the whole data objectTo
accomplistthis,the usemust make return cdumn titlesclose b the carespondingfieldsof the objectsothe
system @nassociatethe data fromthe return columns withthe returned object field correctly. For more
information on datatype tables, see Datatype &ble.

In the exanple below the rule VehideDiscaunt determinesthe @ S K A Qiscdtrit @& and rate dependingn
air bagstype and alarm indcator:
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SmartRules Discount VehicleDiscount (tirbagType airbagType, Boolean hasstla

Air Bags 7 Alarm Discount Type Discount Rate
Driver f percent | 12%
Driver&Paaﬁenger percent _.l' 15%
Yes percent f 11%
flat| / $10

\

Datatype Discount
type
rate
- - Results of running VehicleDiscount
Datatype DiscType
percent
flat ID airbagType hasAlarm Result
1 Cnver true = Discount
type = percent
rate = 0.12

Figurel?7: Smart rules table with compoundturn value

Note: To hsure thesystem matcksthe return columnwith an agpropriate return object fied, the ugr can
¢ K 2 dEeNbe columntitle and seethe hint with this infornation in WebStudio.

Note: Return objet fields are automatically fillechiwith input values ithe returnfield nameandinput field
nameare matchel.
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SmarRules VehicleProfile VehiclelndexCalc (Vehicle vehicle)

Car Type Index

Luwzury 14

Compact 0.8
1

Results of running VehiclelndexCalc

ID wehicle Result

1 = Wehicle {2019 BMW XT7) = VehicleProfile
name = 2019 BMWW X7 carType = Luxury
carType = Luxury index = 1.4
price = 87000 name = 2019 BMW X7
year=10 price = 87000

hasalamm = falze

Fgure 18: Return object fields automatdly filled in with input vales

If the rde returns the esult ofavery mmplex object (with nested objéxindde), then thereare severhoptions
for creatingcolumn tiles:

9 titlesin one row with names thatcanbe matchedto the ohect fieldsunambigioudy (the previously
descrbedapproach)asshown in the example belw, rule VehicleDiscountl

9 titles inseverlrows to definethe hieracy (stucture) of the return olject; in thiscasethe user carmerge
cels assaciated with felds d a nested objetcasshown on the examfe bebw, rule VehicleDsoount2. Usng
this option, mergng condition titles is reqired.
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VehicleDiscountl

Air Bags Alarm Min Type Min Rate Max Type #Max Rate
Driver percent 12% percent 14%
Driveré&Passenger percent 14% percent 16%
Yes percent 10% percent 11%
flat §10 flat 515
VehicleDiscount2
Air Bags Alarm Min Discount Max Discount
Type Rate Type Rate
Driver percent 12% percent 14%
Driver&FPassenger percent 14% percent 16%
Yes percent 10% percent 11%
flat £10 flat $15

DiscountSet
maxDiscount
minDiscount

ID

1

airbagType

Drnver&Passenger

Results of running VehicleDiscountl

hasAlarm

true

Result

= DizcountSet

= minDiscount = Discount
type = percent
rate = 0.14

= maxDizcount = Discount
type = percent
rate = 0.16

Figurel9: Snart rules tablesvith compound return value

Smple and Smart Lookup Tales

This section introduces I&op tables ad includes the following foics

9 Understanding Lookup Tables

9 Lookup Tables Implemeation Details

9 Simple Lokup Table
T  Smart lbookup Takd

UnderstandingLookup Tables

Alookup tableis a speciamaodification ofthe decisiortable which smultaneousy contains vertical and
horizontalconditions and eturns value on crasoads of meching conditbn values

Tha means condion values can appear either on theleft of the lookup table or othe top ofit. The values on
the left are c#led vertical and vdues i the top are calledhorizontal. Any lookup table must have atdst one

vertical and at least one horintal value.

© 20042021 OpenL Tablets
OpenL Tablets.24

Page250f 156



OpenL Tablets Reference Guide Creating Tables for Opk Tablets

SimplelLookup Double CarPrice (String country, String carBrand, String carModel)
~

, BMW Porche
Country 74 sDRIVE35i 74 sDRIVE28i 911 Carrera4S 911 Carrera 4
USA $55,150 $47.350 $105,630 $91.030
Great Britain $57.150 $49.350 $107.630 $93,220
Lithuania $64.400 $57.150 $125,600 $110,030
Belarus $90,400 $83.,500 $145 500 $130.500

Figue 20: A lookup table example

Lookup Tablesmplementation Déails
This ®ctiondescribesinternal OpenL Tabletkgic.
At first, the table goesthrough parsing andalidation.

1 On parsig, all pats of the table such as headeccolumns headers, verticabnditions, horzontd condtions,
return column, and their \alues, are extracted.
1 Onalidation, OpenL checks if the table stiture & prooer.

Then OpenL Tabletgansforms a lookip table into a regulardeckion tableinternally and pracesesit as a
regulardecision able.

SimpleLookup Table

A lookupdedsion table with simple contions that dieck equalityof an inputparameter and acondtion value
and a simple ratirn can be easy represented @siple lookup table. This table isimilar to simplerules &ble
but has horizontal conditionsThe number of parametersto be associatedvith horizon@al conditionss
determined by the heaght of the first column title cell.

Thesimplelookup table header formasias fdlows:

SimpleLookup  <Return type> Rul
parameter Name2, é.)

eName(<Para meterty pe 1> parameterNamel, (<Par ametertyp e 2>

Thefollowing is arexample of aimple loolup table.

Simplelookup Double getCarPriceSimple|{Country countryMame, String regionMame, CarBrand carBrand, String carModel)

Country Region

551,650
552,000

§52,450 545,550 593,200 590,400
$53,650 547,750 594,200 591,400
553,650 547,750 $95,200 592,400
553,650 $47,750 $56,200 553,400
556,650 548,750 $93,200 590,400
556,650 549 750 553,200 590,400
556,650 548 750 553,200 590,400

Figue 21: Simple lookupable example
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Smart Lookup Tabe

A lookup dedion tabe with sinple conditions that checiquality or inclusionof an input parameter with a
condition vale anda direct return (without expressian) canbe eady represerted asa smart lookup table This
table resembles a smartrules talde but has lorizontal conditiors.

The smartookup tableheader format is as follavs:

SmartL ook up < Return type> RuleName(<P arameter typ e 1> parameterNamel, (<Par ameter type 2>
para neterName 2, é . )

DriverPremium

Type of Driver Married Single

Young Driver 700 5720

Senior Driver 5500 $500
= 5600 * factor

FHgure 22: Smart lookupable exanple

Conditionmatching dgorithm for smat lookup tablesisthe same as for smarules @ables. For vertical
conditions, tle system sarches for input paramets sutable by title and then, for horizontalconditions, the
systemsdects input paameters starting with the first of the rest inputs.

Boolean conditions can be used in the smart lookup tables as column headers. For more information on these
conditions, see Smart Rules Tahle

The numbeiof horizontal ©nditions s determined by the height of thérst column ttle cell. Thismeansthat
title cells of thevertical canditions nust be nerged onall rows which go for drizontal conditions.

Thefollowingis an exanple of a snart lookup tablewith seeral hoiizontal corditions:

SmartLookup Double GarPrice (String region, String country, String brand, String model)
Country Region - BIIW — - Porche
£ sDrive35i | £4 sDrive30i | 911 Carmrera 45 | 911 Targa 4

54 Pacific West $51,650 $45 750

IS4 West £52,000 544 050 293,200 £90.400
IISA Mid Atlantic £52,450 £46,550

GreatBritain England $53,650 §47. 750 594 200 591 400
GreatBritain Wales $53,650 %47 750 £45 200 $92 400
GreatBritain Scotland £53,650 £47, 750 296,200 593,400

Figure23: Smart lookup table wih several lorizontal condtions

External Tables Usage in Smart Decision Tables

Conditionsfeturns, and actions declarations can be separated armutatiin specific tables and then usedhi
Smart Deision Tables via catin titles. It albwsusing the Smartabletype for Decisim rule even in case ohe
complicated condition or retun calculatbn logic Another benefit is that condition and return diecationscan
be reused in several rute for exanple, Conditions tablas a templateAn example is asfollows.
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SmartLookup DoubleValue BankLimitIndex (Bank bank, String bankRatingGroup, String countryCode, Double totalAssets)
R WP D, AT, DX, CE, NL, BE RU, UA, KZ
Agency Rating of Agency Country, ¥inancial Data [FS 4 [ SRS s B R LS
Moody's Investorsé Aaa, Aal, Aa?, Aa3, Al, A2, A3 Baal, Baa?, Baa3
Fitch AAA AA+ AA AA- A+ A A- BEE+ EBRSLFTiTo

Condition: HC1
Expression: countryCode

Condition: HC2

N R PSP Lpression: bankRatingGroup Jill Type: String(] SO Expression: tot
Moody's Investors S{rvice Bal Bal Ba3, B2 B3 Ilaakakiuil Type: DoubleRang
Fitch BB- EB, BB, B+ B,B
Standard & Poogs EB-, EB, BB B+ B,B- R1,R2 08
Rl 02| os 1 [o2s] os 1 |07
R 01s|  os 09 |01s| o7 1 |os
R3 007 03 07 |oo7| o5 09 |02
R4 ool 015 025 |oo1] o0z5 | 07 |om2
RS 0
Conditions BankAgency
Inputs Bank bank, String bankRatingGroup

{bankRatings[select first having ratingAgency = agency]'=null) && (contains{ratingArray, bankRatings[select first having ratingAgency =
Expression agency].rating))

Parameter |Ratingaz

v agency String(] ratingArray

Title Agency Rating of Agency
Figure 24: Using external conditionsin a smart rulegable

In this example,the first condition definition is taken from a separate Conditionstable, an external table, and
matched by column titles Agercy and Rating of Agncy. In OpenL Tablets WebSudio, such titles have links
leading to the correspondg tabk. Other conditions are matched implicitly with input parameters by their
names. In OpenL Tabletg/ebStudig such titles have hintswith all corresponding information.

Namesof exterral tables have higher prioritgverinput parametersHrst of all, the enginecheclsif an external
table with such name exists andtiis not found, the engine treatsthe columntitle as an input parameter. In the
preceding example OpenLTabletsfirst seachesfor an external tablenamed Agencyandfindsit. Otherwise, the
engine would treat Agencyas input parameter

Exterral condition/return/action titte must exactly match thétle of the condtion/return/action inthe smart
decision table. Inputs are matched by smart logic analyzing data types and names. Exact name matching is not
required.

The extenal element table sticture is & follows
1. Thefirst row isthe header containing the keyword, such a#\ctions, Caditions, or Return and opionally
the nane of the table

2. Thefirst column under the header contains keyword, such as Inputs, Expression, Parameter, and Title.

3. Everycolumn,startingfrom the second one, represents tieéement, that is, conditia, action,and return
definition.

Rows with the corresponding keyword contain the following information:

Information in the condition, action, and return definition rows

Hement Description

Input Defines input parametersrequired for expression calculation of the element. It can be common for
several expressions when cells are merged. Input is optional for Returns and Actions.
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Information in the condition, action, and return definition rows

Hement Description

Expression Secifiesthe logical expressioaf the element. It must be merged accordingly if an element includes
several parameters defined below.

Parameter Sores parameter definition of the element.

4. Title Provides a descriptive column title that islater used in the Smart Decision rule.
5. The first column with keywords can be omitted if the default order Inputs ¢ Expression ¢ Parameter ¢ Title
isused.

Rangesand Arraysin Smat and Simgde Dedsion Tables

Range arl array datatypes can be used simplified and smart rules and lookuptables. If a conition is
representedasan arrayor range therule isexecuted forany \alue from that aray or range. Asan example, in
the followingimage, there is the sameCar Price for dtegions of Belais and Great Britain, so, using amag,
three rows for eachof these counties can be replam by a sngle one aslisdayed in he folbwing table.

Simplelookup Double getCarPriceSimplefrrayl{Country countryMame, String regionName, CarBrand carBrand, String carModel)

Country Region
$51,650
552,000
552,450
553,650
556,650

Figure 25: Smple lookup tablavith an array

If astringvaue contains acomma, thevaluemust be delimited vith the back$ash {) sepaator followedby a
commaasillustrated for Drivel\, Passagen, Sick in the folowing exampleQtherwise, it is treatedas an arrg
of string elemats.

SimpleRules String vehiclelnjuryRating(St
Body Type | Airbags
IConvertible E

iNo

Driver
{Driver\,Passenger
iDriver |, Passenqer |, Side

Figure26: Comma within a string value in ax§ile Rule tabé

The followng exampleexplainshow to ug arange in asimple rulestable.
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SimpleRules RegionRisk Reg@ion (Integer vehicleZip
ZIP Code Region Risk Value

10001 . 10027 1

10598

21554

22859

23401 2
23402 . 23409

24603

24700

24701 3

24800

24803 4

25200 10

31200 12

Figure 27: Smplerules table wih a Range

OpenL lookshrough te Gondition column thatis, ZIP Cod, meetsa rang, which isnot necesatrily the frst
one, anddefines that all the data in the amnn are IntRange, wherinteger s defined inthe header, Integer
vehicleZp.

Smple and smart rulesand smart lokup tables suppdrusing arrays tranges. i the following example, the
Z1006Z105, 2107, Z19 condition § astring range array where singiddements Z107, Z109 afeeated by system
asranges 21072107, 209-Z109.

SmartRules String RegionByZip(String Zip)
Zip Code Region Code
Z100-2105, 2107, £109 REG1

2106, £108 REG2
Z110-7200, 2220-2300 REG3
£201-£219 REG4

Fgure28: Using arrays of rages in a table

Note: String ranges are only supported in smautes tables. For more information on range data types in OpenL Tablets,
see Range Datdyes

Rules Tables

Arulestable is a reguladecisiontable with verticd and optional horizontalconditionswhere the stucture of
the conditbn and return columns is ehgpitly declared bya user bystartingcolumn headers with the characters
specificfor each columrasdescibed inDecision Table Structure

Bydefault, each ow of the deision talbe is aseparaterule. Even if somcells of condition caimns are meged,
OpenL abletstreats them as unmered. Thidgsthe mostcommon scaario.

Vertical conditions are m&edwith the Cn and MC1lharacters The MC1 columplays therole ofthe Rule
column inatable. It determines theheight of the reslt value lis. Anexample is as ftows.
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Rules Double[] DeductibleList{String coverageMame, String bra
coverageMame orand
String String
Coverage Name Brand Name List of Deductibles
Flood Coverage Srand X 200
10000
Earthquake Coverage Srand ¥ 500
Earthquake Coverage Srand X 0
100
5000
Removal Coverage Srand 2 100

FHgure29: A Decisintable with merged condition vaés

Eathquake Coveage br Brand Yand Brand X has a differelist of values, so they areoh merged althaigh
their first conditionis the same.

Results of running Deductiblelist

ID coverageName brand Result

1 Removal Coverage Brand Z = Collection of Double
100
S000
100

Fgure 30: A st of values as a result

The haizontal conditions are marked as HEILC2 ando on. Everjookup matrixmust start from the HC or RET
column. The first HC ®ET column must go aftell vertical conditions, suciisC,Rule, and comm@nt columns.
There can be no comment column in the horizontal conditions part. The RET seon can be placed in arplace

of the lookup headers row. HC colas do nothave the Ties section.
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Rules Double CarPrice (Car car, Address billingAddress)
c1 c2 HC1 HC2 RET1
country region brand model
Country String CarBrand String
= BMW
Country Region : -
Z4 sDrive35i | Z4 sDrive30i
USA Pacific West $51,650 $45,750
USA West $52,000 $44,050
UsSA Mid Atlantic {852,450 $46,550
GreatBritain  |England $53,650 $47,750
GreatBritain  |Wales {853,650 $47,750
GreatBritain  |Scotland $53,650 $47,750

Figure31: A lookip table exanple

The firstcell of column tites must be merged oall rows that conain horizontal codition values. The heght of
the titles row is determired by thefirst cell in the rowFor example, seethe Countrycell in the previous
exampe.

To usemultiple column parametergor a condition, return, or action, mergethe column header and expression
cells.Use this approach if a condition cannot be presented as asimple AND combination of onparaneter
conditions

|Ru1es Double BankLimitIndex (Bank bank, RatingGroup bankRatingGroup)

C1 C2 HC1 HC2 RET1
contains(ratingArray, bankRatings[select first having ratingAgency ==
agency ] rating) bankRatingGroup countryCode currentFinancialData totalAssets
RatingAgency agency LongTermRating[] ratingArray

RatingGroup|] CountryCode¢ DoubleRange

Bank Rating Group / DE, AT, DK, CH, NL, BE
Country, Financial Data =BK [8K .. 100K) == 100K =1K

Rating of Agency

Moody's Investors Service ! Aaa, Aal, Aa?, Aa3, Al A2 A3 Baal, Baa?, Baa3
Fitch AAAM AA+ AAM AA- A+ A A- BBB+ BBB, BBB- 1
Standard & Poor's AAAM AA+ AAM AA- A+ A A- BBB+ BBB, BBB-
Moody's Investors Service Bal, BaZ, Ba3, Bl B2, B3
Fitch BB+, BB, BB-, B+, B,B- Rl R2 038
Standard & Poor's BE+, BB, BB-, B+, B, B-

Figue 32: BExample ofthe merged column header and expression cells

Any typeof decision tables describedpreviously, that is, Smple Rules, Smart Rules, Smple Lookup, and Smart
Lookup, can be transformed into a Ras table with a dtailed conditon and return calmn declaration. Rules
table isthe most gemric but least frequeny useal table type because other table types have simplified syntax
and inbuit logic saisfying specific business needs in a more 4isendly way.

Golorsidentify how \alues are relatd to conditions The same tableepresented as decision talke is asfollows:
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Rules Double GarPrice (Car car, Address billingAddress)
c1 ] o ., c3 c4 RET1
country region L ' model
Country |  String String
Model Price

Country Region
SA [Paci $51,650
$52,000
$52,450

$53,650

Figure33: Lokup table repeseration asa decison table

Collecting Resits in Decision Talke

A cecision table return®nly the firstfired, non-empty resut in common cas. But thereare business cases
when all rulesn a tade must be checkd and allresults faind returned. To do sause:

9 Collect keyword right befae <Return type > in the tableheade for Smple and Smart rule table types;
1 creTasthe return value column headerfor aregulr decision table type;
T Define <Return type > as an arrg.

In theexample béow, rule InterestTabe returns the ist of interest stiemes of garticular plan:
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E“a'.:_.e:c: ect Inte 5:::'5“'5j:jntﬂr&ﬁtTable Plan plan
Plan Period Type Rate Effective Date | Expiration Date
Gold 1st Month percent 12% 1/1/2016 12/31/2021
Gold 2-12 Months| percent 7% 1/1/2016 12/31/2021
Silver All percent 11% 1/1/2016 12/31/2021
Silver All percent 10% 1/1/2013 12/31/2015
Bronze All flat £75 1/1/2000 12/31,/2018
Datatype InterestScheme Results of running InterestTable

period

type

e ID plan Result

effDate 1 Gold = Collection of Int2restSchems

expDate + InterestScheme

= InterestScheme
effDate = 01/01/2018
period = 2-12 Months
type = percent
rate = 0.7
expDate = 12/31/2021

Figue 34: Collectingesuls inSirart and Simple rie table

In the following examplerule PriceTatlte collects ca price irformation for desired specified country ard/or
EYLF 1 Séa:2F I
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Rz.@riceTable String country, String brand

C1 c2
isEmpty(country) or country == ¢ isEmpty(brand) or brand ==b new Price (C1.c, 8C2.b, price)
String ¢ String b Dauble price

Country Car Price

LSA BMW £45,000
LSA Audi £40,000
Great Britain BMW S48 000
Great Britain Audi £42 000
Germany BrW £41,000
Belarus BiW £50,000

Results of running PriceTable

ID country brand Result
1 Great Britain - Empty = Caollection of Price
= Price

country = Great Britain

brand = BMW
price = 45000
= Price

country = Great Britain
brand = Audi
price = 42000

Figure35: Collecting results in regul@recision table

Note for experignced users: Smart and Simpleule tables can return the collectioof List, Sef or Colkection type. To define
atype ofa collecton element, use thefollowing syntaxColle ct as <Element type> <Collection type>
for example, SmartRules Collect as String Li st Greeting (I nte gerhour ).

Loal Parameters in Decision Table
When declaringa decision table, the header mt contain thefollowinginformation:

T coumn type

1 code sippet

1 dedarations of parameters
1 titles

Recent expgence shows that in 95% of casgssers addverysimple logicwithin code snippetsuch as just
accesto afield from inputparametes. In this ase parameter declaation for a columnis uselessand can be
skipped.

The following topics are included ihi$ section:
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1 Simplifed Declarations
1 Perfamance Tig

Simplified Declarations
Case#t

Creating Tables for OpenL Tablets

Thefollowing imageepresents a duation when users must provide an expression andg@e equal operation

for condition dedaration.

Rules String StatusEligibility1 (String status)
C1 RET1
(status <> "Allowed") == check eligibility
Boolean check String eligibility
is Status Denied? Eligibility
yes Not Eligible
no Eligible

Figure 36: Decisiortablerequiring an expessio and simpe equal opeation for conditiondeclaration

This codesnippet can be isnplified asdisplayed in the following example.

Rules String StatusEligibility2 (String status)

Cl RET1

status <> "Allowed"

String
is Status Denied? Eligibility
yes Not Eligible
no Eligible

Figure 37: Smplified dedsiontable

OpenLEnghe creates the requird pamamete automaticaly when a useromits parameer declaration withthe

following informatian:

1. The paametername wil be P1, where 1 is idex ofthe parameter.
2. Thetype ofthe parameter will be the same asthe expressiortype.
In this exampleit will be Balean

In the nextstep, OpenL Tabletwill create anappropriate condition evaluator.

Note: The parameter name can be omitted in the situation when the cont ai ns(P1, expressi on val ue) operationfor
conditiondechration isto be applied. The type of the parameter must be an array of the expression value type.
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Case#?

ci
riskOfWorkWithCorporate

LW, MIDDLE
MIDLOLE

Creating Tables for OpenL Tablets

Figure38: Simplified cadition declaration

The followng exampleillustrates tie Greeting rule with themin <= valie ard value < maxcondition expression.

Rules String Greeting

min <= hour and hour < max

From To
0 12
12 18
i8 22
22 24

Greeting
Good Mormning
Good Afternoon
Good Evening

Good Night

Figure 39: The Greetingule

Insteadof the full expressiormin <= value and value < maa usercan simply usesalueand OpenL Tablets
automatically recognizes the full condition.

Rules String Greeting
hour
From To
0 12
12 18
18 22
22 24

Greeting
Good Morning
Good Afternoon
Good Evening

Good Night

Pefformance Tps

Figure 40: SimplifiedGreeting rule

Time for executinghe OpenL Tabletrules heavily depends on complexity of cotidn expresions. Tamprove
performance, use simple or smart deciion table typesnd simplifiedcondition declarations.

To speedup rules exeution, put simple onditions before more complicatl ones In thefollowingexanple,
simple candition is locatecefore a more complicated one.
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Bank Rating Group / Country, Financial

Data Rating of Agency
Moody's Investors Service Aaa, Aal, Aal Aa3 Al AZ AS Baal, Baal, Baa3
Fitch AAA AA+ AA AA- A+ A A- BEB+ BBEB, BBB-
Rl Standard & Poor's AAA AA+ AA AA- A+ A A- BEB+, BEB, BBB-
Moody's Investors Service Bal, Ba2, Ba3, B1, B2, B3
Fitch BB+, BB, BB-, B+, B, B-
R1, R2 Standard & Poor's BE+, EB, BB-, B+ B, B-

Figure 41. Simple condition location

The main bendfit of this goproad is performance: expected rests are found much faster.

OpenL ablets enablesisers to crate and maintain testto ensurereliable wok of all rules. A businesanalyg
performs unit and integration teds by ceating tes tableson rues throwgh penl Tablets WebStdio. As a
result, ully working rules are created dnmeady to be ged.

For test tables, to test the rule table performance, a business analyst usesthe Benchmark functionality. For
more information on this functionality, see [OpenL Tablets WektudioUser Guidg

Transposed Decision Tédes

Sanetimesdecision taltes laok more conveniert in the transposed fomat where columns bcomerows and
rows become colums For examplean initialandtransposed versionf decisio tableresenblesthe following:

SmartRules String Hello ( Integer hour )
Hour Greeting
0 11 Good Morning
12 17 Good Afternoon
18 21 Good Evening
22 23 Good Night

SmartRules String Hello ( Integer hour )

0 12 18 22

11 17 21 23
Greeting Good Morning | Good Afternoon| Good Evening Good Night

Hour

Figure 42: Transposedledsion table
OpenL Tabletautomatically detecs transposed tablesnd is able to pcess hem correctly.

Representing Values of Different Types

Thefollowing setionsde<cribe how to presert some valuesg list or range of numbers, datekgicalvauesc in
OpenL ablecells Thefollowingtopics areinduded in this seigon:

1 Representing Arrays
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T Repeserting Date Vales
1 RepesertingBoolean Vales
1 Reoresenting Rane Types

Representing Arrays
For all tableshat have propeties d the enum[] typeor fieldsof the arraytype, arrays can be defined &slows:

1 horizontaly
1 vertically
I ascommaseparatdarrays

The frst option is to arange array valeshorizontally using multiple subcolumns. The following isexxample of
this approach:

atring[] set

Number Set
1 3 g 7 9
2 4 B a

Figure43: Arranging array values hoontally

In this example,lte contents of the set variablefor the first rule are[1,3,5,7, 9], and forthe semnd rule,
[2,4,6,8] .Values are read from left togit.

The second djon is topresent parameter vdues verticdly as folbws:

otring[] set

# Number Set
1
3
1 5
7
9
2
4
2 B
a

Figure44: Arranging array values veically

In the seond case the boundiries between rules ae ddermined by the height othe leftmost cell. Therdore,
an additionalkcolumn mug be addedto the table to spedy boundariesbetween arrays.

In bah cases, empty cells & not addel to the aray.

The third opton isto define anarrayby separatirg vduesby acomma. If the valuetself contains a@mma, it
must be escapedsing backslash symd 2 €€ byiputting itbefore the comma.
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Data Policy policyProfiled

properties category Policy-Data
name Policy Policy4
drivers =driverProfiles3 Drivers test1 test3 4 test2
vehicles =autoProfiles3 Vehicles 1965 VW Bug
clientTier Client Tier Elite
clientTerm Client Term Long Term

Figure45: Array values separatedby comma

In this exanple, the array consistsf the following values:

 testl
1 test3,4
7 test2
Rules String hello2(String income, String income2)
C1 c2 R
array1 contains{amray2, income2) g
String[] array1 String|] array2 S
Array1 Array2 G
firstValue
secendValue valuel, value2, value3
value1
valug2
valued singleValue

Figure46: Aray valuesseparated by omma. The semdexample

In this example, the aay consists of the folbwing vales:

1 valuel
1 value2
T value3

Represeating Date Values

To repesnt date vdues in tdle cellseither Excéformat or the following format must ke usedfor the text:

'<month>/<date>/<year>

The \alue must always be preeded wih anapostrophe to indicate that it is text. Excel treats these values a
plaintext and daesnot convet to any ecific dateformat.

The following ae vald date value examites:
'5/7/198 1

'1 0/20/2002

' 10/20/02

OpenL Tableteecognies all Ezel date formats.
Representing BooleaNalues
OpenL Tabletsupports eitler Excel Boolean format or the folaing formats of Booleawalues aatext:

M true,yes,y
1 false, non
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OpenL Tableteecognies the Exel Boolean @lue, suctasnative Exel Bodeanvalue TRUE oFALSE. For m®
information on Excel Boolean valsisee Excel help.

RepesentingRange Types
In OpenlL.the following data typesare designed to work wh ranges

1 IntRange
1 DoubleRange

For more irfformationon these daa types useddr ranges see Range Data Types

SimpleRules DriverType DriverAgeType (Gender gender, Integer age)
Gender Age Driver Status
Mails <25 Young Driver
Fermnale <20 Young Driver
Ti+ Senior Driver

Standard Driver

FHgure 47: Decisiontable with IntRange

Note: Be carefliwith usinginteger.MAX _VALUEIn a decision table. If therés a range with the border
max_number equalsto Int eger. MAX_VALE, for exampk, [ 100; 21474 83647] , it isnot includedto the
range.Thisis a know limitation.

Using Calcuwdtionsin Table Cells

OpenL Tabletsan performmathematical calculatins nvolving method iput parameers in table cells. For
example instead of retuning a concrete numbea rule can return a result of a caldationinvolving ore of the
input parameers. Thecalculation result type must match the pe of the cellWhen editngtables in Excdiles,
start the text in the cells containing calculationgith an apostrophe folwed by=, and for the tables inOpenL
Tablets WebStidio, start the text with =, withoutan apostrophe. Excel trets such values as a plain text.

The follaving decision table deonstrates calculationdn table @lls.

Figure 48: Decision téle with calculations

Thetable transforms a twelve hour time formaito atwenty four hour time format. The columnRET1 contains
two cells thatperform calculationsvith the input parameér ampmHr.

Calculéions wse regular Javaystax, similato the oneused in conditionsind adions.
Note: Excel formulas are not supped byOpenL TabletsThey araused agre-calculatal vales.
Referencing Attributes

Toaddress an attribute of an object in a rulese the following syntaes:
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