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1.  Motivation

• Offshore outsourcing is a reality:
– Lower wages even for white-collar jobs

• North Carolina State was a leading state in
textiles and furniture manufacturing, most
of which has now moved offshore to Asia
and South America

• Commoditized software development and
hardware manufacturing has been moving
offshore.
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From  J.F. Sargent (Dept. of Commerce)
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From  J.F. Sargent (Dept. of Commerce)

Characteristics of IT work favourable for
offshore outsourcing:
• High wage differential
• High labour intensity
• Clearly defined requirements, repetitive tasks
• Rule-based decision-making and problem solving
• Documented or easily transferred content and process

knowledge
• Discrete, separable, low degree of integration
• Low degree of personal interaction
• Stable applications with minimum of “firefighting”
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From  J.F. Sargent (Dept. of Commerce)

Characteristics of IT work not favourable
for offshore outsourcing
• Work in which much of the knowledge exists only in

the minds of the on-shore IT staff
• Analytical tasks, leading-edge research and non-rule-

based decision-making
• High levels of creativity, innovation, insight,

“thinking outside the box”.
• High management requirements
• Process design and business analysis
• Technology and systems integration
• Requires US security clearance.
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Service Economies

• USA and other countries with advanced
economies are service-oriented economies.

• In the USA, three-fourths of economic
output comes from service business.

• Services not only dominate the output of
developed nations, but also absorb much of
the inputs of production, such as labour and
capital.

8NC State University- Harry Perros

Labor Force (US) 2008

(A) Agriculture:
Value from 

harvesting nature

(G) Goods:
Value from 

making products

(S) Services:
Value from enhancing the

capabilities of things (customizing,
 distributing, etc.) and interactions between things

The largest labor force migration in human history is underway, driven by urbanization,
global communications, low cost labor, business growth and technology innovation.
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2. Definition of services

There are many definitions!
Some general definitions:
1. A service is work done by one person or group that

benefits another.
2. In economics and marketing, a service is the non-

material equivalent of a good. It is claimed to be a
process that creates benefits by facilitating either a
change in customers, a change in their physical
possessions, or a change in their intangible assets. ..
(Wikipedia 2006).
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Definition of services (continued)

1. Business to Customer:
a) Services include the offerings of critical industries such

as healthcare, education, transportation and
telecommunication, to name a few, as well as services
that enhance the value of technical and manufactured
products or that, when combined with tangible products,
provide a total value solution for the customer.

b) Service can also come in the form of customer service
that supports an organization’s offerings.

2. Business to business:
The application of scientific, management, and
engineering disciplines to tasks that one organization
beneficially performs for another organization.
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Examples of service business

• Accounting
• Airlines
• Auto repair
• Banking
• Consulting
• Education
• Entertainment

• Government
• Legal Services
• Medical
• Public Services
• Real Estate
• Restaurant
• Retail
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• Call centers
– Undertakes to handle service calls for other businesses

• Applications on Demand
– Hosting and managing applications of an enterprise

(SAP, Oracle, PeopleSoft) on a pay-as-you-go basis
• Web hosting

– Undertakes to setup and manage the web site of a
business

• Networking outsourcing
– Manage an integrated network solution for businesses

that do not want to own or run their network or network
resources

Examples of IT services (IBM’s IGS website)
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• Data center outsourcing services
– This is a large scale project whereby the entire data

center and its operations are taken over by the service
company.

• Managed storage services
– The service company provides storage space and

necessary QoS for business clients
• Output management services

– Install, maintain, and provide supplies for fax
machines, copiers, scanners and multi-function devices

Examples (continued)
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• End-to-end IT relocation services
• Planning, design, and management of SOA

(Service-oriented architecture) solutions.
• Business continuity:

– Contingency planning (backup and recovery
solutions), express email recovery.

Examples (continued)
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• Services can enhance the profitability of
manufacturing:
– Car makers make additional profits from car

loans and leasing contracts.
– A computer storage manufacturer can provide

storage space and necessary QoS for business
clients

– A network equipment manufacturer can provide
network services to businesses

Dependency of manufacturing on services
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3. Characteristics of Services

• Services are co-produced by the customer and
the provider. The customer provides content:
– customer’s self
– customer’s belongings
– customer’s information

• Who is the customer?
– A paying customer
– A paying customer who desires a non-paying

group of customers to be satisfied. (Education,
TV advertisers)
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• Simultaneous production and consumption.
– Major portions of a service cannot begin until

the essential customer inputs are received.
• Time perishable capacity.

– Unlike production systems, the capacity to
produce a service is perishable if it is not
consumed. ( A service product is not
perishable!)

Characteristics of Services
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• Production process
– Pre-production process (Hospital: supplies,

training staff)
– Production phase (Hospital: surgery,

administering medication)
– Post-production (Hospital: patient follow-up)

• Depiction of a process
– A blueprint can be used to depict the different

parts of the service (front office/back office),
their interdependence, the customer inputs, and
service outputs

Characteristics of Services
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A blueprint of hospital services
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• Customer proximity.
– The location where the service is provided has

to be near where the customer provides the
inputs. (Not the case if the input is information
or belongings)

Characteristics of Services
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• Service can be unique
– Service transactions can be highly customized.

This poses a challenge for determining how
activities can be replicated or scaled.

• Services involve people:
– building and maintaining relationships

• Need to understand the interface between
– people
– business strategy and processes
– technology.

Some problems services companies face
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4. What is Service Science ?

• We have little scientific knowledge about how the
service sector operates and innovates.

• To address these issues a new discipline called (by
IBM) service science is emerging.

• This term is in analogy to computer science IBM
helped establish back in the early years of computers,
when they realized that there should be a discipline
for the study of computers !

• Service Science  has been re-named (by IBM) to
Service Science Management and Engineering
(SSME)
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Service Science is interdisciplinary

People

Business
Processes

Enabling
Technology

Strategy
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The SSME Initiative at NCSU
• Participating Departments:

– College of Engineering
• Computer Science Dept.

• Electrical and Computer Engineering Dept.
– College of Management

• Business Management Department

• URL: www.ssme.ncsu.edu
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Educating Service Engineers

Deep technical knowledge
(typical CSC graduate)  

Good technical knowledge-
some breadth 

Middle services manager - more 
breadth than technical depth

Top services executive

Depth vs breadth - The T Model
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5. A services framework

Service 
offerings

Service 
provisioning

Organization Process Tools and 
technology

Data and
Information

Service 
definition

Service 
delivery
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• Service offerings: It is concerned with the marketing and
selling the service

• Service provisioning: It is concerned with the identification of
the base services, and hierarchical groupings

• Process: Describes the processes to be followed for the
delivery of the services, reposne to events and triggers.

• Organization: Identifies people, rolls, skills involved in the
creation and deliveru of the service

• Tools and Technology: Describes the applications nd systems
for creating and delivering the service

• Data and Information: Describes the data and information
needed in the service creation and deliver

Service domains (explanations)
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• In designing a service it is important to identify the
stakeholders. In the IT/networking space we have the
following stakeholders:

• End-users
– The actual people who will use the service

• Subscribers
– A company that wants to provide this service to its employees
– A package provider who resells the service to his own clients
– An end-user

• Package provider (service integrator)
– Provides a retail service package based on services offered by the

connectivity and service providers. This is also known as a service
integrator, or orchestrator.

Stakeholders
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• Connectivity providers
– Provides QoS enabled networking connectivity.
– More than one provider possible: access provider, core provider

• Service providers
– It hosts the execution environment for various service: video on

demand, content, management of tele-conference group.

Stakeholders
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• The service
– A service is characterized by business-oriented parameters,

technical parameters, QoS, and security.
• Service variants

– A service may be offered with different parameters, and
service options.

– Example: Skype offers a variety of VoIP phone services,
such as:

• Computer to computer telephony
• Computer to a phone set
• Forward calls from skype to your cell phone
• Personal on-line number

The service and its variants
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• Service element:
– A service can be seen as consisting of individual elements, each with

well-defined inputs and outputs.
• An IT service consists of a number of tasks executed by (possibly)

different software.
– A service element may be internal (back office) or external (front

office)
• Service segments

– A service segment is a collection of service elements.
– Service segments can be combined to a provide a particular service.

• Service group:
– A collection of service segments

• IT service groups could be data network services, asset management.

Service composition
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• Each service element is represented by a service
design.

• This is a description of how a service element is
delivered in practice, and it involves:
– Detailed technical data
– Description of inputs and outputs
– Flows and diagrams
– Interfaces to other service elements
– Organization issues

Service design



  

 17

33NC State University- Harry Perros

Depicting a processes

• A process can be described using diagrams.
• More advanced modelling tools can be used

which provide additional features, such as
– UML (Unified modelling language)
– BPMN (Business process modelling notation)
– BPEL (Business process execution language)

• There are several proprietory business
modelling tools as well as, such as IBM’s
Websphere business modeler.
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Workflow diagram with swimlanes- BPMN
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QoE vs. QoS

• Quality of experience (QoE)
– This is the performance of a system as experienced

by the user. It reflects the end-to-end performance
at the service level from the user perspective.

• Quality of Service (QoS)
– This the performance at the packet level, that

enables the operator to manage congestion and
provide differentiated service.
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QoE-based network design

Desired QoE

QoS

Network 
design
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6. Two IT/Networking examples of services

• The Service Oriented Architecture (SOA) and
Next Generation Networking (NGN) services
are two examples of IT/Networking services.

• The SOA and the NGN service frameworks
have been developed independently of the
service science initiative.
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a. Service Oriented Architectures

• The Service Orientated Architecture (SOA)
provides an architecture for the delivery of web
services.
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b. Next Generation Networks (NGN)

• Traditional telecommunication services are separate
vertically integrated application- specific networks

• NGN provides a single network capable of carrying
any and all services

POTS Internet TV

Circuit
Switching

Packet 
switching

FDM
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NGN Layers

Services

Control

Access 
networks

Backbone 
IP network

Internet
Open and standardized interfaces

Open and standardized interfaces
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NGN services

Existing services will be enhanced with the
introduction of some key schemes such as:

• Generalized mobility
– At present mobility is used within a similar network (Wi-Fi,

GSM, UMTS). In the future, mobility will be offered across
different access networking technologies.

• Integration of multimedia and multi-party connections
• End-to-end quality of service

– The QoS will be guaranteed over a number of different
wireless and wireline networking domains.
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