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IT 342|  SYSTEM ENTERPRISE MID FROM CH1 TO CH6 

 

Chapter 1  An Introduction to Integrated Enterprise Information Systems  

What are Integrated Enterprise Information Systems?  

Å Enterprise  

ï A business, an industrious effort, especially one directed toward making m oney  

Å Information System  

ï A set of interconnected channels for communicating knowledge of specific events or situations  

Å Integrated  

ï Joined together, united, made into a whole by having brought all parts together  

Degrees of Integration  

Å How can we use both of these toy trains to carry the same toy freight? (note the differences in connectors ð we canõt 

simply unhook the freight car from one and attach it to the other)  

ï Unload freight from one train, re -load onto the other  

Å Too much work!  

ï Tie freight car from one to the other with string  

Å Unstable connection!  

ï Use special building block with Lego connector on one end, Kõnex connector on other end 

ï Buy two special building blocks  

Å one with Lego connector on one end and generic connector on the other end  

Å One with Kõnex connector on one end and generic connector on the other end  

Arenõt all enterprise systems integrated? No! why not? 

Å Enterprise òstove pipesó or òsilosó  

ï As enterprises grow, they  

typically become divided  

based on functional areas  

ï Each functional area  

typi cally has its own system  

ï Even within functional areas, enterprises often develop different systems for different information needs  

Å If existing systems lack functionality, additional systems are built to satisfy new needs  

Common Integration Attempts  

Å Integr ate the end results  

ï Let each functional area have its own system and require them to submit end results in a standardized format 

that can be merged with results from other areas  

Å Integrate similar types of systems  

ï All financial areas use same system  

ï All ma nufacturing areas use same system  

ï All areas associated with human resources use same system  

ï Etcéé 

Å However, each of those systems are different from each other   

Å Enterprise Systems  

ï May be created from scratch  

ï May be based on packaged software (e.g. OracleApp s, PeopleSoft, SAP) 

Breaking Down Stovepipes by Re -engineering Business Processes  

Å Reengineering Work: Donõt Automate, Obliterate 

ï Michael Hammer, Harvard Business Review  

July/August 1990  

ï òIt is time to stop paving the cowpaths. Instead of embedding outdated processes in silicon and software, we 

should obliterate them and start overé..use the power of modern information technology to radically redesign our 

business processes in order to achieve dramatic improvements in their performance.ó (p. 104) 

Ford Motor Company  

Å Decision Situation  

ï Needed to cut costs  

ï Thought A/P dept. might be a good candidate if they automated parts of it  

ï Had 500 clerks, wanted to cut by 20%  

ï Looked at Mazda  

ï Mazda only had 5 clerks!!!!  

ï Mazda was smaller than Ford, but not THAT much smaller !!!! 

ï Ford realized A/P should probably be cut to 100 clerks (80% reduction)  

Å Existing System 

ï Purchasing department created purchase order (PO), sent original to supplier and sent a copy to Accounts 

Payable (A/P)  
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ï Material control department received goods, p repared receiving document, sent copy to A/P  

ï Supplier sent invoice to A/P  

ï A/P matched PO to receiving document and invoice (this process is called a 3 -way match); if they matched 

(on 14 different data items), then A/P issued payment to supplier  

ï Most A/P ti me was spent on investigating and reconciling mismatches  

Å Approach taken  

ï If Ford wanted to òpave the cowpathsó they could have attempted to facilitate the A/P investigation process 

ï Ford chose to re -engineer by questioning why the 3 -way match was necessary t o begin with, and how 

mismatches could be prevented from the start  

Å What was the goal of Fordõs 3-way match?  

ï To make sure Ford didnõt pay for things it hadnõt ordered and/or it hadnõt received 

Å Re-engineered solution that meets the above goal more efficientl y and effectively  

ï Enter purchase order into automated, integrated system  

ï On receipt of goods, clerk enters receipt information and has computer check to see that part number, unit 

of measure, and supplier code match order; if not, deny acceptance of shipme nt 

ï If there is a match, the enterprise accepts shipment and the computer flags the purchase record as ready for 

payment  

ï Accounts Payable issues payment based on receipt of goods, not on receipt of invoices  Vendors were asked 

not to even send invoices!  

Å Was this only a re -engineering of Accounts Payable?  

ï NO! Ford re -engineered the goods acquisition process, which included purchasing, receiving and accounts 

payable  

Å How did this affect Fordõs suppliers? 

ï They liked getting prompt payment  

ï They had difficulty gett ing used to not sending invoices, because their systems forced them to produce 

invoices  

ï Ford pointed out that the suppliers could produce the invoices without wasting money to mail them to Ford, 

which would just throw them away if the suppliers sent them.  

Å End Result of Re -engineering Effort  

ï 75% reduction in head count (to 125 clerks)  

ï No discrepancies between financial record and physical record (theoretically, at least), so material control is 

simpler and financial information is more accurate  

Mutual Benefi t Life 

Å Decision Situation  

ï Applications for life insurance took much too long  

ï MBL wanted to improve customer service  

ï President demanded 60% improvement in productivity  

Å Existing System 

ï Application went through 30 steps, spanned 5 departments, involved 19 peo ple  

ï Best turnaround = 24 hours  

ï Typical turnaround = 5 to 25 days  

ï (actual work done estimated at 17 minutes, rest was òin-transitó time) 

Å Approach  

ï If MBL had wanted to òpave the cowpathsó they probably would have tried to use technology to simply speed 

the applications along the existing transit route  

ï Instead, MBL re -engineered the business processes  

ï MBL created a òcase manageró position who performed all tasks associated with the application supported by 

an expert system on a computer network (with help ava ilable from a senior underwriter or physician as needed)  

Å End Result of Re -engineering Effort  

ï Eliminated 100 field office positions  

ï Can now process twice as many new applications as they previously could process  

ï Best turnaround decreased to 4 hours  

ï Typical turnaround decreased to 2 -5 days  

Re-engineering Accounting Systems  

Å Most advances in accounting systems have focused on providing the same information faster and more accurately  

ï General structure is still based on the double -entry bookkeeping equation Asse ts = Liabilities + Ownersõ Equity 

ï Software forces each journal entry to òbalanceó (I.e., have equal debits and credits) before each entry is 

accepted, thus increasing accuracy  

ï Software automatically posts journal entries to the general and/or subsidiary le dgers, thus increasing accuracy 

and speed  

Å In 1982, Bill McCarthy published a research article explaining his ideas for re -engineering accounting systems  

ï He didnõt call it re-engineering, but it was  
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ï He focused on natural phenomena common to most enterprise s for various types of transactions.  

ï He recommended eliminating artifacts such as debits, credits, and accounts  

Å Artifacts are manufactured, not naturally occurring  

Å Accounting artifacts obscure details of business transactions needed for non -accounting pu rposes 

ï This textbook explains and discusses McCarthyõs ideas for developing integrated enterprise systems that can 

satisfy accounting needs while also satisfying needs of other business areas  

Knowledge needed for integrated ES  

Å Knowledge to create integrat ed ES 

ï Representation in general  

ï Enterprise operations, general and specific  

ï Conceptual modeling tools  

Å Knowledge to effectively use integrated ES (i.e., to be a power user)  

ï All of the above PLUS  

ï Information retrieval (querying) tools  

Å Knowledge to effectivel y audit integrated ES  

ï All of the above PLUS  

ï Audit objectives, techniques, tools  

Å Creativity and critical thinking! (for all of the above)  

 

Chapter 2  Representation and Patterns: An Introduction to  

the REA Enterprise Ontology  

Representation  

Å Depiction of Real ity with Symbols  

ï People are real things  

Å Identification cards (such as drivers licenses or social security cards) are representations of those people  

ï Alternatively you could say identification cards are symbols that represent those people  

Å What other represe ntations of people can you think of?  

Å Which of these is likely to be the best representation?  

ï Computers are real things  

Å What are some representations of computers?  

Å Which of these is likely to be the best representation?  

Models as Representations  

Å What is a m odel?  

ï A model is a simplification of something in reality  

Å Created for a specific purpose  

Å Hides details that are not needed for that purpose  

Å Examples:  model car, architectõs models ð paper -based and 3 -dimensional  

Å Why do we build models of enterprise syste ms? 

ï We build models so that we can better understand the system we are developing.  

ï Most enterprise systems are too large and complex for the average person to comprehend in entirety.  

Representation in Information Systems  

Å In modeling enterprise systems our goal is to create representations of the òrealityó of the business in a form that is 

computer -readable  

ï We start by making a paper -based model with a set of symbols that have understood meanings and for 

which there are agreed upon procedures for translation  into computer -readable form  

ï We then translate the paper -based representation into a computerized information system  

Å The information system is itself a representation of the business reality  

Å The paper -based model is also a representation of the business re ality  

Principles of Modeling  

Å When creating or evaluating models, how do we determine what makes ògoodó models? 

ï This is important because if a model provides an intermediate step toward a solution or developed tool, choices in 

modeling partially determine t he solution or toolõs effectiveness. 

ï Good models resemble their underlying reality as completely as possible  

ï Good models can be expressed at different levels of precision  

ï They can be broken down into smaller pieces for closer examination of some features a nd aggregated for holistic 

views 



Seu1.org                               Shahad Alhawashi                                Page | 4  

Symbol Representations at Different Levels of Abstraction  

 

  

 
 

Object Patterns  

Å Pretend you are moving to a new city, and you need a place to live.  

Å An apartment complex in this city will provide you with two years of free rent, but you can only move in AFTER you 

design a database to capture its operational data and satisfy its enterprise information needs.  

Å You donõt want to pay rent for long, so you decide to get a head start before you even start traveling to the new city.  

Å You know the first step in database design is to create a list of entities and relationships between them.  

 

 

 

 

 

 

What is on your list of entities and relationships for the apartment complex?  

How did you know what to include, when you have never been to that city or to 
that apartment complex before? 
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Å Even when we donõt have knowledge about something in reality, if we have knowledge (either first-hand or second -

hand) about something s imilar in reality (and we know it is similar) we can apply our knowledge of the familiar object or 

situation to the unfamiliar object or situation  

Å This is òpattern-based thinkingó 

Å In conceptual modeling, an object pattern is called a òstereotypical constellation of entitiesó 

Å In other words, a group of entities and relationships between them that we expect to exist in the underlying 

reality  

Å At the business process level, REA is such a pattern, specifically created to represent enterprises and to serve as a 

foundation for  integrated enterprise information systems  

Script Patterns  

Å Recall a story you have heard many times before  

ï Once upon a time  

Å A boy met a girl  

Å They fell in love  

Å They got married  

Å They lived happily ever after  

ï This story is known as òThe Romance Scriptó 

Å Other variations exist, but certain parts are necessary (e.g. falling in love) to qualify as an instance of 

the romance script  

Å How does the òtragic romance scriptó vary from the romance script? 

ï Can you think of an example of a story based on the t ragic romance script?  

ï How about a second example?  

Å Script patterns, similar to object patterns, involve òpattern-based thinkingó applied to sequential activities 

Business-Entrepreneur Script  

Å I get some money  

Å I engage in value -added exchanges  

ï Purchase raw ma terials 

ï Purchase labor  

ï Manufacture finished goods  

ï Sell finished goods  

Å I pay back money and live off profit  

 

 

Meet Frankie  
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Frankieõs Script 

1. Borrow money  

2. Buy raw materials (cards and sleeves)  

3. Buy labor  

4. Produce finishe d goods (sleeved cards)  

5. Sell finished goods  

6. Repay borrowed money  

7. Repeat steps 2 -5, only resorting to steps 1 and 6 as needed  

Scripts and the REA Ontology  

Å The business-entrepreneur script is also called a Value Chain, which we will discuss more later.  

Å The value chain is a sequence (chain) of scenes  

ï Each scene is a business process (transaction cycle)  

ï Each scene is represented by a pattern (REA)  

Å The REA ontology is a combination of script patterns and object patterns that together enable us to model enterpris es 

and to understand and work with existing enterprises models  

Enterprise Ontologies  
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Å What is an òontologyó? 

ï An attempt to define what things exist in the world in general; a branch of metaphysics dealing with the 

nature of being  

Å What is an òenterprise ontologyó? 

ï An attempt to define what kinds of things in enterprises need to be represented  

Å Why do we need ontologies?  

ï Ontologies improve communication, sharing, and reuse of information  

ï For current information systems and e -business, these three concepts are v ery important!  

REA Ontology Levels  

Å Value System Level (object -based pattern)  

ï Examines enterprise in context of its external business partners  

ï The combination of value systems of business partners forms a supply chain  

Å Value Chain Level (script -based pattern ) 

ï Connects business processes of an enterprise via the resource flows between the processes  

REA Ontology Levels  

Å Business Process Level (object -based pattern)  

ï A pattern to which the reality of most  

(perhaps all) enterprises conform  

Å The key is mapping the o bjects in the enterprise to the pattern in order to generate the model from 

which a database is designed  

Å Task Level (script -based pattern)  

ï Many different possible scripts exist  

Å REA does not dictate specific tasks to be performed in achieving an enterprise õs business processes 

  
Business Process Level  

¶ Entities 

¶ Resources 

¶ Economic Events  

¶ Agents (internal and external)  

¶ Relationships  

¶ Stockflow (relationships between resources and events ð increase or decrease)  

¶ Duality (relationships between increment and dec rement economic events)  

¶ Control (relationships between events and the agents that participate in them)  
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Chapter 3  The REA Enterprise Ontology:  Value System and Value Chain Modeling  

 

Porterõs Value Chain 

 

Å Primary value activities  

ï Inboun d logistics - activities associated with receiving, 

storing, and disseminating inputs to the products or 

services 

ï Operations - activities associated with transforming 

inputs into the final products or services  

ï Outbound logistics - activities associated with  collecting, 

storing, and physically distributing the products or 

services 

ï Marketing and sales - activities associated with 

providing a means by which customers can buy 

produce and the means for inducing them to buy  

ï Service - activities associated with pro viding service to 

enhance or maintain the value of the products or 

services  

 

Support value activities  

ï Procurement - the function of purchasing inputs to firms value chain  

ï Technology Development - the know -how, procedures, or technology embedded in proces ses that are intended to 

improve the product, services, and/or process  

ï Human Resource Management - activities involved in recruiting, hiring, training, developing, and compensating all types 

of personnel  

ï Firm Infrastructure - activities that support the en tire value chain (e.g. general management, planning, finance, 

accounting, legal, government affairs, quality management, etc.)  

Importance of Studying Value System  

and Value Chain Levels in REA  

Å Understanding an enterpriseõs activities at the value system and value chain levels in the REA ontology  

ï Helps keep perspective (gives the ability to òsee the forestó without getting mired in the detail of the trees) 

ï Provides the structure to guide lower levels of analysis  

ï Requires consideration of the enterpriseõs mission and strategy, which should ensure that business processes and 

activities are constructed in a manner consistent with the mission and strategy  

Value System and Value Chain  

¶  
 

Value System Modeling  

Å Identify an enterpriseõs resource inflows and outflows 

ï Focusing on the cash flows and then identifying the òreasonsó for those cash flows is a good way to start  

ï Although non -cash resource flows are rare, they are still important to consider  

Å Identify the external business partners to which and from which the resources flow  

RSWS Example from Textbook  
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Value Chain Level  

Å Duality relationships consist of paired increment economic events and decrement economic events  

ï Increment economic events increase resources (stock in -flows)  

ï Decrement economic eve nts decrease resources (stock out -flows)  

Å òDuality relationships are the glue that binds a firmõs separate economic events together into rational economic 

processes, while stock -flow relationships weave these processes together into an enterprise value chai n.ó            -- 

Geerts & McCarthy 1997  

Å Each economic event in each cycle in the value chain corresponds to a resource in or out flow.   

ï If there is a resource flowing into the cycle, there must be an event in the cycle that uses that resource  

ï If there is  a resource flowing out of the cycle, there must be an event in the cycle that provides that resource  

Å Example, if there are 3 resources flowing into a cycle and only one resource flowing out, there must be 3 

events (although the 3 events may be combined in to less events) in the cycle that uses the three inflow 

resources, and there must be one event in the cycle that produces the outflow resource  

RSWS Example (from text)  


