
Sottotitolo Baskerville
30pt. Regular

Prof. Nome e Cognome Baskerville 18pt. Corsivo

13 settembre 2017

Aula Magna

Operational Systems

Corso di Laurea Magistrale 

in Data Science

Prof. Ing. Pasquale Cantiello, PhD., Prof. Ing. Mauro Iacono, PhD.

Elements

of Software Engineering

and Information Systems



Iacono. Cantiello - Elements of Software Engineering and Information Systems - CdLM in Data Science – Dip. di Matematica e Fisica – Univ. degli Studi della Campania 2

• Operational systems are dedicated to support normal day-

by-day automatic or interactive operations of the 

organization, with a large number of users

• Examples:

• The counter of a supermarket records all items sold by each customer, all

the details about the operation including timestamp, fidelity card…

• Autostrade records all vehicle passages through the entrance and exit gates

• A web site records all accesses, clicks, visit time… of each user

• Typical use:

• transaction recording

• planning or control of operations

• knowledge acquisition and organization

• determination of the current state of one of the phenomena of 

interest of the organization

Mission of operational systems
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• Operational systems do apply punctual modifications to 

the state of information in the organization

• Changes are related to the generation, the deletion, the update or 

the read of a single record or of a coordinate set of records that

are related to a single operation, as part of a single piece of 

elementary information

• If the operational system is based on a relational database, 

operations might be intended as the execution of ordinary

SQL queries manually or from programs, or of a SQL 

transaction, or of a chain of correlated SQL queries

Operational systems
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• In general: transactional systems

• A transaction is to be intended as a generic operation of a 

relational database

• Notable exceptions: web site example, typically non relational databases

• These systems in general are classified in the OLTP (On 

Line Transaction Processing) category

• Examples of popular EIS types:

• ERP (Enterprise Resource Planning)

• CRM (Customer Relationship Management)

• SCM (Supply Chain Management)

• HRM (Human Resource Management)

• MIS (Manufacturing Information Systems)

Operational systems



Porter’s value chain
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• A model describing how value is created gives us directions
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• Porter’s value chain describes how and with which devices 

an organization (rectius, a company), builds value

• It provides a framework to describe each function of the 

company

• It shows that some of the functions are independent from 

the field in which the company operates

• It suggests a general structure of the organization, so that, 

as an organization and its EIS must fit each other, the EIS 

might be structured in the same way

• This framework suggests a modular approach to the part 

of the EIS that manages the resources of the organization: 

its Enterprise Resource Planning (ERP) system

Mission of the operational systems
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• An ERP is composed of two sets of functionalities:

• the operational portfolio: functionalities that are specifically

related to the business field in which the company operates

• production, engineering, field management, market driven processess…

• these functionalities support the primary activities of the company

• the institutional portfolio: functionalities that do not depend on 

the business field, but might depend on the country in which the 

company operates

• HR management, finance, accounting…

• these functionalities support the secondary activities of the company

• Functionalities are based on the same foundation, e.g. a 

RDBMS, and interact by means of proper protocols

• Processes might be internal to a functionality

(/organizational area) or cross-functional

Enterprise Resource Planning



ERP: an example
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• Typical areas (manufacturing):

• Administration/accounting/finance/management control

• Logistics (warehouses, parts, movements, stock levels, packaging)

• Sales (outbound logistics, orders, customers, delivery, billing)

• Procurement (inbound logistics, suppliers, orders, agreements)

• Production (and production management and monitoring)
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• An ERP is natively modular

• Each organization might install only the modules it needs and of 

the type they need (operational portfolio)

• Each module can evolve independently

• The implementation of the ERP might be incremental

• «Make or buy» for modules

• Generally, each software house in the market proposes its

own product, with all the modules that are needed, and 

provides consultants, personalization ad-hoc solutions

development

• Modules might be available in different product lines, to fit

the scale of the company (from SME to multinational

corporation) 

Enterprise Resource Planning
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• An ERP is designed according to the experience gained

from many business case

• Generation of best practices

• Big companies can invest, investments allow advancements that

then become available to other customers

• Introducing an ERP in an organization might induce a 

better use of resources

• If a good ERP is designed around the organization leveraging the 

best practices of success cases in its business field, it might push

BPR and bring in those best practices

• Introducing an ERP is not easy nor fast, as it impacts strongly on 

the organization and its procedures, and it might change its

management style and require HR training

• Design: check software engineering practices

ERP, organization and BPR
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• Extends the ERP paradigm beyond the borders of a single 

organization

• Virtual enterprise

• Coordinated with the single ERP systems

ERP II
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• An extension to ERP defined to manage customers

• Customers are seen as a unique view on all their data in

the relevant perspectives by all employees according to 

their roles

• Purpose: to attract customers, to serve customers, to assist 

customers, to keep customers, to recall customers

• e.g., all interactions with a single customer are tracked and 

presented as a history to the operator when there is a new contact

• e.g., sales department can use cross-selling or other techniques to 

propose new deals to current or former customers in the same or 

another area of its catalogue of good or services

• e.g., «Happy birthday, Mauro! In this special day for you, we…»

• e.g., it costs 6x to sell to a new customer than to an existing one

Managing customers: CRM



The three phases of relationship
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• CRM support the three phases of the relationship between

an organization and a customer



CRM
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Example: evaluating a CRM
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• The common wisdom of why CRM systems fail includes:

• Lack of senior management sponsorship

• Improper change management

• Elongated projects that take on too much, too fast

• Lack of or poor integration between CRM and core business 

systems

• Lack of end-user incentives leading to poor user adoption rates

CRM failures



Managing the supply chain: SCM
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• An extension to ERP to manage the business or 

collaboration network of an organization

• The goal of SCM is:

• to manage supply chain processes efficiently by forecasting 

demand

• controlling inventory

• enhancing the network of business relationships or collaborations 

a company or organization has with customers, suppliers, 

distributors, and others

• receiving feedback on the status of every link in the supply chain

• SCM are cross-functional interenterprise systems using IT 

to help support and manage the links between some of an 

organization key processes and those of its suppliers, 

customers, and business partners



SCM
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SCM
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SCM
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Knowledge management systems
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• KMS are IS that manage organizational learning and 

business know-how

• The goal of KMS is to help knowledge workers create, 

organize, and make available (that is, access and use) 

important knowledge, wherever and whenever it’s needed 

in an organization, including:

• processes

• procedures

• patents

• reference works

• formulas

• best practices

• forecasts



KMS hierarchical organization
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System of operational systems
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• O’Brien, Marakas cap. 7, 8

• Pighin cap. 4-10

References



Multidimensional organization
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L'uso di queste slide è soggetto ad autorizzazione, da richiedere via email all'indirizzo

mauro.iacono@unicampania.it.

L’uso viene autorizzato a condizione che non si effettui alcuna modifica alle stesse, in

special modo nelle parti che identificano l'autore.

L’uso delle stesse è libero qualora esso avvenga mediante link al sito

www.mauroiacono.com.

Gli autori non si assumono alcuna responsabilità.

Alcune figure utilizzate sono tratte da J. O’Brien, G. Marakas, Introduction to Information Systems, McGraw-Hill, consigliato per questo corso, o sono disponibili 

sul World Wide Web. I diritti appartengono ai rispettivi proprietari.
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