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Introduction 

This tutorial reviews a declarative approach to dealing with aggregation across sets of entities, 

including counting or summing until a threshold or limit is achieved.  The approach may be 

utilized in situations such as determining which inventory to ship from one or more locations, 

aggregating costs, expenses, copayments or deductibles up to policy based limits or 

thresholds.  In addition, the approach discussed is also relevant in any situation where policies 

(rules) are used to determine preferences or ranks among sets such as cross-sell, up-sell, 

preferential replacements or upgrades, assignment preferences, notification or escalation 

policies, etc.   

There is a fundamental difference between approaching similar scenarios with procedural 

solutions versus using declarative policies or rules.  Procedural approaches which leverage 

traditional programming constructs such as for, while or do loops in combination with local 

variables as counters or totals will often obfuscate the underlying business policies.  The 

business policies become lost in such implementations for a few reasons.  First is the very 

nature of procedural or sequential programming which requires business policies, often stated 

in declarative form as requirements, to be translated into a sequential flow of execution and 

evaluation.  The translation introduces cost, opportunity to introduce error and makes 

traceability from requirements difficult to maintain.  In addition, different sorting algorithms may 

have been used or the data may be pre-sorted elsewhere and clear communication of what an 

array or list represents is, at best, described by a variable or field name.   

In contrast, declarative policies in Oracle Policy Modeling express direct business policies (i.e. 

requirements or logical deductions) in natural language making the reasoning behind and 

leading to each decision more obvious to those that specify, write and/or maintain the policies 

on an ongoing basis.  When using a declarative approach, there is no need to specify an order 

of execution to ensure the correct outcome because the engine which evaluates the policies 

and the data provided will determine which policies depend on one another and ensure that all 

determinations comply with the logic expressed in those policies.   



Oracle Policy Modeling: Approaches to Limits, Thresholds and Preferences 

 

2 

The Scenario 

For demonstration purposes, this tutorial will focus on a scenario in which an order and its line items 

must be processed against a set of stores that stock inventoried items (product, quantity and price) 

available within those stores to fulfill an order.  The scenario will further utilize natural language 

policies to specify that inventoried items should be shipped according to a simple preference of 

shipping the lowest price (i.e. cost) items first.  However, a further requirement is that the expression 

of preference may change in the future and exceptions or exclusion must also be supported easily.  For 

example, an exclusion or override of the simple preference may be that stores that have fallen below a 

minimum inventory level of a product will be the lowest preference or to exclude stores located in 

distant locations.  The solution must easily support any combination of factors that may be deemed 

appropriate for stating why one location is preferred over another.  

Also note that this same approach to expressing preference among a set of entities, in this case 

inventoried items, could be applied to determining the order in which recommendations should be 

made, notifications or approvals should be prioritized, or which products to highlight as a related offer, 

etc.   In this example, the requirement is to determine, up to the quantity of a product ordered, how 

many items should ship from each of the available stores, based on the stated preference. 
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The Project 

The demonstration project consists of a single Oracle Policy Modeling project utilizing American 

English as the language for policy expression and the associated user interface.  The project further 

consists of the following components organized according to the default folder structure for a new 

Oracle Policy Modeling project: 

 Interviews/OrderFulfillment.xint 

A default interview with the addition of a single summary screen.  This is utilized strictly for the 

purpose of generating a BI Publisher document which neatly summarizes and organizes the relevant 

decisions.   

 Properties/OrderFulfillment_Model.xsrc 

The policy model for representing both initial facts and determined facts, including the determined 

preferences and determined quantities to ship from each inventoried item. 

 Rules/ 

 Assumptions.doc 

Included strictly as a best practice sample of enforcing assumptions through the expression of 

additional policies. 

 DeterminingPreferences.doc 

The instrumental policies expressing how preference should be defined and determined among the 

potential sources of product to be shipped. 

 OrderFulfillment_Policies.doc 

The policies that express the ultimate top level goal of “the shipments have been determined” as 

well as those policies that determine how much to ship from each store to fulfill the line item 

while complying with the determined preferences.  

 Test Scripts/StarterData.tsc 

A sample set of data to demonstrate the policies (also saved as testscript.xds) 
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Understanding the Policy Model 

The policy model used to represent the facts within this scenario is defined in the properties file 

“OrderFulfillment_Model.xsrc”.  The model defines the following entities and relationships to describe 

the initial state to be considered:   

 The entities, “the order”, “the product” and “the store” 

 The entity “the line item” is contained by the order 

 Each instance of “the line item” represents a quantity of product that has been ordered on the 

containing order. 

 The entity “the inventoried item” is contained by the store 

 Each instance of “the inventoried item” represents a quantity of a product at a price that is in 

stock within the containing store. 

The model further defines the following as desired conclusions or outcomes: 

 The global attribute “the shipments have been determined” is defined for convenience and to ensure 

that a quantity to ship is determined for all inventories items 

 The relationship “the inventoried item’s next more preferred source” is determined by policies and 

represents the absolute ordering of potential sources for shipment of an ordered product. 

 The attribute “the inventoried item’s quantity to ship” is determined based on the quantity of a 

product ordered and the preferences among potential sources. 

The remaining attributes and relationships were defined in support of representing intermediate or 

convenience facts that support authoring the desired policies. 
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Understanding the Policies 

The policies within this scenario have been organized into three documents.  The first document 

“Assumptions.doc” is included to demonstrate the best practice of using policies to enforce all 

assumptions being made within the project.   In this example, the simple approach of raising an error 

should any assumption be violated was employed. 

DeterminingPreferences.doc 

The document “DeterminingPreferences.doc” contains the scenario policies for defining preference 

among the potential sources of shipment for an ordered product.  Note that the policies are written 

without reference to the order or the line item.  In this scenario, the only factors being used to define 

preference are the price of the inventoried item as the primary factor and the id of the inventoried item 

as a secondary tie-breaker that guarantees absolute ordering.   

For simplicity and demonstration purposes, the preference policies were expressed as three distinct 

policies, each of which defines a narrower set of “preferred” by determining three distinct 

relationships. The first policy determines participation in the relationship “the inventoried item’s 

alternative sources” which is used to represent all of the other inventoried items for the same product 

across all stores. 

the inventoried item (the other inventoried item) is a member of the inventoried item’s 
alternative sources if 

the other inventoried item is not the inventoried item and 

in the case of the other inventoried item’s product 

in the case of the inventoried item’s product (the second product) 

the product is the second product 

 

Although not technically necessary to define such a relationship and policy, doing so simplifies the 

expression of the subsequent policies.  The second policy leverages the alternative sources and further 

narrows the set by determining participation in the relationship “the inventoried item’s more preferred 

sources”.  Note that to be “more preferred” either the price must be less or the price must be the same 

and the id of the inventoried item must be higher. 

the inventoried item (the other inventoried item) is a member of the inventoried item’s more 
preferred sources if 

the other inventoried item is a member of the inventoried item’s alternative sources and 

either 

the other inventoried item’s price < the inventoried item’s price or 

all 

the other inventoried item’s price = the inventoried item’s price and 

the other inventoried item > the inventoried item 
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The final policy determines the relationship “the inventoried item’s next more preferred source” which 

represents the immediate next/prior preference for each inventoried item. 

the inventoried item (the other inventoried item) is a member of the inventoried item’s next 
more preferred source 

the other inventoried item is a member of the inventoried item’s more preferred sources and 

the other inventoried item’s price = the greatest of the inventoried item’s price for all the 
inventoried item’s more preferred sources and 

the other inventoried item = the least of all the inventoried item’s more preferred sources for 
which it is the case that the inventoried item’s price = the greatest of the inventoried 
item’s price for all the inventoried item’s more preferred sources  

 

Note that this policy determines a 1:1 relationship between two instances of inventoried items, thus 

making “next more preferred” and “next less preferred” two ways of referring to the same relationship.  

For example, if one item is the next more preferred to a second item, then the second item must be the 

next less preferred to the first item.  Without resorting to a full logical proof, the “next” more 

preferred must have the maximum price among those that are more preferred because any item with a 

lower price than the maximum would be “even more preferred” than the “next more preferred”.   In 

other words, “next more preferred” could be stated as “the least preferred” from the set of “more 

preferred” items.  (e.g. of all integer rankings higher than 10, 9 is the lowest ranking and therefore is 

the “next higher” ranking.) 

OrderFulfillment_Policies.doc 

The final document, “OrderFulfillment_Policies.doc”, contains the policies that determine how much 

of each inventoried item should be shipped to fulfill the order’s line item as well as a few other 

summarizing policies.   

 The first policy is a convenience policy that provides a top level goal that is only satisfied by 

determining the quantity to ship for all inventoried items. 

the shipments have been determined if  

for each of the order 

for each of the order’s line items 

the line item’s total quantity planned for shipment >=0 

 

The second and third policies determine the total quantity planned for shipment for each line item.  

Note that a relationship “the line item’s inventoried items for the same product” has been defined and 

determined.  The use of the relationship simplifies the policy that computes the total. 

the line item’s total quantity planned for shipment = the inventoried item’s quantity to ship 
totaled for all of the line item’s inventoried items for the same product 

the inventoried item is a member of the line item’s inventoried items for the same product if 

in the case of the inventoried item’s product 

the line item is a member of the product’s line items 
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The fourth policy determines the attribute “the product’s total quantity ordered”.  Given the stated 

assumptions, this policy is not technically necessary.  However, the attribute and policy are included to 

clarify the difference in meaning rather than relying on the assumption. 

the product’s total quantity ordered = the line item’s quantity ordered totaled for all of the 
product’s line items 

 

The final two policies take advantage of Oracle Policy Modeling features by utilizing both rule tables 

and flagging both tables as containing a rule loop.  The policies are flagged as rule loops to inform 

Oracle Policy Modeling that there is an intentional dependency between an attribute and itself.  

However, the dependency will always be from the attribute of one instance of an entity to the same 

attribute of another instance of the entity thus ensuring that a true loop (i.e. endless) does not occur 

during evaluation. The two policies work together to determine the quantity that should be planned for 

shipment against a line item by working through the relationships from most preferred source to least 

until either the quantity ordered will be shipped or all available inventory has been exhausted.  

The first policy determines “the inventoried item’s quantity remaining to ship on the line item after 

shipping all more preferred sources”.  To paraphrase, this attribute is the total quantity ordered on the 

most preferred source (i.e. the inventoried item that has 0 “more preferred sources” thus matching the 

“otherwise” condition in the rule table). For all other instances of the inventoried item, this attribute is 

determined by simple subtraction using two attributes from the inventoried item’s next more preferred 

source.  The simplest way to explain the approach is that an attribute was added to the inventoried 

item in order to hold the subtotal for the quantity that remains to ship up through its next more 

preferred source.  Given a known subtotal through an item and the quantity planned for shipment on 

the current item, the next subtotal is determined.  As the value for an attribute that needs to be known 

becomes known, the iteration continues using the “next less preferred” instance.  Note how the 

declarative statements of what the subtotal equals eliminates the need to specify an execution order and 

the need  to ensure that some variable is set properly before some other line of code evaluates it. The 

declarative approach defines the computation and Oracle Policy Automation understands what needs 

to be known in order to perform the computation. Working together, the computation will only 

proceed when the dependencies are known – freeing those that author the policies from having to 

force the policies into a specific order of evaluation. 

the inventoried item’s quantity remaining to ship on the line item after shipping all more 
preferred sources 

the inventoried item’s quantity remaining to ship on 
the line item after shipping all more preferred sources, 
in the case of the inventoried item’s next more 
preferred source - the inventoried item’s quantity to 
ship, in the case of the inventoried item’s next more 
preferred source 

the number of the inventoried item’s next 
more preferred source > 0 

the product’s total quantity ordered , in the case of the 
inventoried item’s product 

otherwise 
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The second policy determines “the inventoried item’s quantity to ship”.  To summarize, either the 

inventoried item has enough in stock to satisfy the remaining quantity to ship so that is the quantity to 

ship, or the inventory falls short in which case the entire quantity available for that inventoried item 

should ship. 

the inventoried item’s quantity to ship 

the inventoried item’s 
quantity in stock 

the inventoried item’s quantity remaining to ship on the line 
item after shipping all more preferred sources >= the 
inventoried item’s quantity in stock 

the inventoried item’s 
quantity remaining to 
ship on the line item 
after shipping all more 
preferred sources 

otherwise 

 

The policies may appear complicated at first, but once the basic approach is understood, it will become 

clear how declarative policies will work through series of related entities and keep track of subtotals 

along the way to some threshold or limit. 
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Demonstrating the Expected Result 

The example project includes a test script file to simplify demonstration of all the policies using 

different scenarios.  To demonstrate a few scenarios, open the project using Oracle Policy Modeling. 

Scenario 1 

1. Select Build and Debug from the menu and use the “With Screens” option 
If a dialog asks, compile all documents and continue. 

2. When the debug tab with Oracle Web Determinations appears, follow the on screen 
instructions which begin with “select the import button near the top right”. 

3. Upon clicking “Click here to view summary” the following BI publisher summary of the 
determinations will appear.  Note: you must be able to view RTF files to view the generated 
file. 

The top portion of the document contains a summary of the order, the line item and each of the 

inventoried items including what quantity in planned for shipment from each. 

Order: Order1   

Line Item Product Qty Ordered Total planned for Shipment 

LineItem_1_01  P1 100.0 55.0 

 

Available Inventory and fulfillment: 

Store / Inventoried 
Item 

Qty in Stock Price Quantity to ship 

Store100 / 101 10 $1.00 10.0 

Store200 / 201 15 $1.00 15.0 

Store300 / 301 5 $0.99 5.0 

Store400 / 401 5 $0.99 5.0 

Store500 / 501 10 $1.00 10.0 

Store600 / 601 5 $1.20 5.0 

Store700 / 701 5 $0.50 5.0 

 

In this case, 100 were ordered, but only 55 were available across all stores, so 55 is the total planned for 

shipment.  The second section of the document shows the absolute ordering of inventoried items 

based on price. 

Absolute preference order of inventoried items (potential ship from sources): 

 Item:  Store700 / 701 

o Qty In Stock:  5  at price: $0.50 will ship: 5.0 

o Next More Preferred Source:  

 Item:  Store400 / 401 

o Qty In Stock:  5  at price: $0.99 will ship: 5.0 

o Next More Preferred Source: 701 
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 Item:  Store300 / 301 

o Qty In Stock:  5  at price: $0.99 will ship: 5.0 

o Next More Preferred Source: 401 

 Item:  Store500 / 501 

o Qty In Stock:  10  at price: $1.00 will ship: 10.0 

o Next More Preferred Source: 301 

 Item:  Store200 / 201 

o Qty In Stock:  15  at price: $1.00 will ship: 15.0 

o Next More Preferred Source: 501 

 Item:  Store100 / 101 

o Qty In Stock:  10  at price: $1.00 will ship: 10.0 

o Next More Preferred Source: 201 

 Item:  Store600 / 601 

o Qty In Stock:  5  at price: $1.20 will ship: 5.0 

o Next More Preferred Source: 101 

Note how the absolute order of inventoried items is represented by “next more preferred source” with 

the most preferred having the lowest price and breaking price ties with the id of the inventoried item. 

Scenario 2 

After reviewing scenario 1, close the RTF file and return to Oracle Policy Modeling. 

1. Select the data tab under the debug tab 
2. Expand the stores, Store200 and Store200’s inventoried items 
3. Select the inventoried item 201.0 
4. In the right pane, double-click inventoried_item_price and change the price to 0.45 
5. Select the OK button 
6. Click the Oracle Web Determinations Tab and select “Click here to view summary”  

Note how the inventoried item from Store200 is now at the top of the absolute preference order list in 

the second section of the document. 

Absolute preference order of inventoried items (potential ship from sources): 

 Item:  Store200 / 201 

o Qty In Stock:  15  at price: $0.45 will ship: 15.0 

o Next More Preferred Source:  

Try more scenarios by varying the prices at various stores and varying the quantity ordered on the line 

item to less than the total available from all stores. 
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Conclusion 

As demonstrated in this tutorial, Oracle Policy Modeling enables natural language declarative 

expressions of policies that deal with preferences, thresholds and limits.  Keys to success when dealing 

with similar policies include: use of descriptive and unambiguous phrases to express the facts being 

considered; well organized policies that make it clear where preferences are determined vs. where they 

are referenced, and limited and careful use of advanced features such as rule loops ensuring that no 

true loops are created. 

For more whitepapers, examples and information on Oracle Policy Modeling and Oracle Policy 

Automation, visit the Oracle Technology Network at http://otn.oracle.com .

http://otn.oracle.com/
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