Decision Support and
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Chapter 3:

Decision Support Systems
Concepts, Methodologies, and
Technologies: An Overview



* Learning Objectives

s Understand possible decision support system
(DSS) configurations

s Understand the key differences and
similarities between DSS and BI systems

s Describe DSS characteristics and capabilities
s Understand the essential definition of DSS
s Understand important DSS classifications

= Understand DSS components and how they
integrate

A
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* Learning Objectives

s Describe the components and structure of
each DSS component

= EXxplain Internet impacts on DSS (and vice
versa)

= Explain the unique role of the user in DSS
versus management information systems

ms Describe DSS hardware and software platforms
= Become familiar with a DSS development
language
= Understand current DSS issues
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* Opening Vignette:

“Decision Support System Cures for
Health Care”

= Company background

= Problem

= Proposed solution

= Results

= Answer and discuss the case questions

A
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* Opening Vignette:

“Decision Support System Cures for Health Care”
- Projected Vacancy Rate versus Desired Vacancy Rate

A
_ Line Chart | | What If Table *
Projected Vacancy Rate 1011 2008
o2 * Number of RN Recruiters &.00
* Number of Average Recruits Per Recruiter Per Week .00
171 * Actual Employment Ratio of New Recruits 3000
* Total RN Staff 2,000
143 N
* Current RN Openings 213.00
* Desired Vacancy Rate 0400
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Opening Vignette:

- Projected Vacancy Rate vs. Desired Vacancy Rate
"What-if" scenario with 6 additional RN recruiters

| Line Chart | | What If Table * der A
Projected Vacancy Rate 1011 2008
— Desired Vacancy Rate Human Resources
2 * Mumber of RN Recruiters 12.00
* Number of Average Recruits Per Recruiter Per Week 6.00
171 * Actual Employment Ratio of New Recruits 2000
* Total RN Staff 2,000
143 * Current RN Openings 213.00
* Desired Vacancy Rate L0400
114
-
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* Opening Vignette:

- Demanded Hours versus Total Actual Hours versus
Total Actual Hours with New Hires

| Line Chart

Total Hours Demanded for Flu Season
Total Hours Actual for Flu Season
Total Hours Actual for Flu Season with New Hires
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* DSS Configurations

= Many configurations exist; based on
= Management-decision situation
» specific technologies used for support

= DSS have three basic components
1. Data
2. Model
3. User interface
4. (+ optional) Knowledge

A
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* DSS Configurations

= Each component Data |« Models
= has several A A
variations; are
typically deployed [ | oo P I
online

= Managed by a
commercial of
custom software User interface

= [ypical types: k > <
= Model-oriented DSS
= Data-oriented DSS

A
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* DSS Description

= An early definition of DSS

= A system intended to support managerial decision
makers in semistructured and unstructured
decision situations

= meant to be adjuncts to decision makers
(extending their capabilities but not replacing their
judgment)

= aimed at decisions that required judgment or at
decisions that could not be completely supported
by algorithms

= would be computer based; operate interactively;
and would have graphical output capabilities...

A
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* DSS Description

s A DSS is typically built to support the solution
of a_certain problem (or to evaluate a specific
opportunity). This is a key difference between
DSS and BI applications

» BI systems monitor situations and identify
problems and/or opportunities, using variety of
analytic methods

= The user generally must identify whether a
particular situation warrants attention

= Reporting/data warehouse plays a major role in BI
= DSS often has its own database and models

A
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* DSS Description

s DSS is an approach (or methodology) for
supporting decision making

= uses an interactive, flexible, adaptable computer-
based information system (CBIS)

» developed (by end user) for supporting the solution
to a specific nonstructured management problem

» Uses data, model and knowledge along with a
friendly (often graphical; Web-based) user interface

= incorporate the decision maker's own insights
= supports all phases of decision making
= Can be used by a single user or by many people

A
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A Web-Based DSS Architecture

Optimization /
Simulation,
Etc. Server

Web
Browser

Data warehouse
or Legacy DBMS

Web Server Application

Server

Data Server

A
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* DSS Characteristics and Capabilities

= DSS is not quite synonymous with BI

= DSS are generally built to solve a specific
problem and include their own database(s)

= BI applications focus on reporting and
identifying problems by scanning data
stored in data warehouses

= Both systems generally include analytical
tools (BI called business analytics systems)

= Although some may run locally as a
spreadsheet, both DSS and BI uses Web

-
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DSS Characteristics and Capabilities

(14 ] 1]
Standalone, Semistructured or
_l integrated and unstructured _l
= Web-based problems 2

Data access Support managers
at all levels
12 I Tl
Maodeling and Support individuals
analysis and groups
11 | Tl

Ease of \
—

Interdependent or
sequential decisions

development by end |-
users

Systems (DSS) >

10 | 5 |

Support intelligence,
design, choice and

Decision Support

Human control the

process implementation
9 | [ |
Effectiveness and dsel{{.?s[ijc?r:t ;;r::itgszfs
efficiency 8 | T | and styles
Interactive, ease of Adaptable and
use flexible

e
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* DSS Characteristics and Capabilities

= Business analytics implies the use of models
and data to improve an organization's
performance and/or competitive posture

= \Web analytics implies using business analytics
on real-time Web information to assist in
decision making; often related to e-Commerce

» Predictive analytics describes the business
analytics method of forecasting problems and
opportunities rather than simply reporting
them as they occur

A
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DSS Classifications

s Other DSS Categories
» Institutional and ad-hoc DSS

= Personal, group, and organizational
support

» Individual support system versus group
support system (GSS)

» Custom-made systems versus ready-made
systems

e
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* DSS Classifications

= Holsapple and Whinston's Classification
1. The text-oriented DSS

2. The database-oriented DSS.

3. The spreadsheet-oriented DSS

4. The solver-oriented DSS

5

. The rule-oriented DSS (include most
knowledge-driven DSS, data mining,
management, and ES applications)

6. The compound DSS

A
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DSS Classifications

s Alter's Output Classification

Orientation | Category Type of Operation

Data File drawer systems  Access data items

Data analysis systems Ad hoc analysis of data files

Data or Analysis information  Ad hoc analysis involving
models systems multiple databases and small
models
Models Accounting models Standard calculations that

estimate future results on the
basis of accounting definitions

Optimization models Calculating an optimal solution to
a combinatorial problem

A
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* DSS Classifications

= Holsapple and Whinston's Classification
1. The text-oriented DSS

2. The database-oriented DSS

3. The spreadsheet-oriented DSS

4. The solver-oriented DSS

5

. The rule-oriented DSS (include most
knowledge-driven DSS, data mining,
management, and ES applications)

6. The compound DSS
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2-21

Components of DSS

Data: internal
and/or external

Other computer-
based systems

Internet, intranet,
extranet

Data
management

Organizational
Knowledgebase

Model External
management models
Knowledge-based

subsystems

User

interface

Manager
(user)
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* Components of DSS

= Data Management Subsystem
= Includes the database that contains the data
= Database management system (DBMS)
= Can be connected to a data warehouse

= Model Management Subsystem
= Model base management system (MBMS)

s User Interface Subsystem

= Knowledgebase Management Subsystem

= Organizational knowledge base



* Overall Capabilities of DSS

s Easy access to data/models/knowledge

= Proper management of organizational
experiences and knowledge

= Easy to use, adaptive and flexible GUI

= [imely, correct, concise, consistent
support for decision making

= Support for all who needs it, where
and when he/she needs it
- See Table 3.2 for a complete list...
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* DSS Components and Web Impacts

= Impacts of Web to DSS
» Data management via Web servers
» Easy access to variety of models, tools
= Consistent user interface (browsers)
= Deployment to PDAs, cell phones, etc. ...

= DSS impact on Web

= Intelligent e-Business/e-Commerce

= Better management of Web resources and
security, ... (see Table 3.3 for more...)

-
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DSS Components
Data Management Subsystem

Internal Data Sources

Finance Marketing Froduction FPersonnel Other
= DSS database —— f

u D B M S External data o Extraction | Private personal
sources

» Data directory e

Organizational Corporate data
d support |e— P

Knowledgebase database warehouse
= Query facility i
Query Database Interface
facility \ management ( management
system
v Retrieval - Model
v Inquiry management
v Update
v Report
Data generation .___|Knowledgebased
directory v Delste subsystem

A
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Database Management Subsystem
Key Data Issues

= Data quality
= "Garbage in/garbage out" (GIGO)

s Data integration
= 'Creating a single version of the truth”

= Scalability

= Data Security

= Timeliness

s Completeness, ...
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10 Key Ingredients of Data
(Information) Quality Management

1. Data quality is a business problem, not only
a systems problem

2. Focus on information about customers and
suppliers, not just data

3. Focus on all components of data: definition,
content, and presentation

4. Implement data/information quality
management processes, not just software to
handle them

5. Measure data accuracy as well as validity



10 Key Ingredients of Data
(Information) Quality Management

6. Measure real costs (not just the percentage)
of poor quality data/information

7. Emphasize process improvement/preventive
maintenance, not just data cleansing

8. Improve processes (and hence data quality)
at the source

9. Educate managers about the impacts of
poor data quality and how to improve it

10. Actively transform the culture to one that
values data quality

A
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DSS Components
Model Management Subsystem

n Model ba se Models (Model Base)
Strategic, tactical, operational
| M B M S Statistical, financial,
. marketing, management Model
science, accounting, .
o M Od el I n g engineering, etc. Directory

|a ng uage Model building blocks
= Model directory
= Model execution,

Model Base Management

Modeling commands: creation

. . : Model execution

Maintenance: update . ) g
|nteg ratIOn, and Database interface integration, and
Command Modeling language command processor

FoCessor
P ¥ Y y
Data Interface Knowledgebased
management management subsystem

A
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DSS Components
Model Management Subsystem

= Model base (= database ?)

= Model Types
» Strategic models
= Tactical models
»« Operational models

= Analytic models
= Model building blocks
= Modeling tools
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DSS Components
Model Management Subsystem

= The four (4) functions

1. Model creation, using programming
languages, DSS tools and/or subroutines,
and other building blocks

2. Generation of new routines and reports
3. Model updating and changing
4. Model data manipulation

= Model directory

= Model execution, integration and command

A
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DSS Components
User Interface (Dialog) Subsystem

O e pame | | " laneoased | (Mode Farenement
s Interface ’t ? ;

= Application interface

= User Interface User netace
= Graphical User Interface system (UIMS)
(GUI)
Natural Language
s DSS User Interface
= Portal
= Graphical icons —
= Dashboard languages

= Color coding
= Interfacing with PDAs,

cell phones, etc. —

A
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DSS Components
Knowledgebase Management System

= Incorporation of intelligence and expertise

= Knowledge components:
s Expert systems,
= Knowledge management systems,
= Neural networks,
= Intelligent agents,
» Fuzzy logic,
= Case-based reasoning systems, and so on

s Often used to better manage the other DSS
components

A
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DSS Components
Future/current DSS Developments

s Hardware enhancements
« Smaller, faster, cheaper, ...

s Software/hardware advancements

= data warehousing, data mining, OLAP,
Web technologies, integration and
dissemination technologies (XML, Web
services, SOA, grid computing, cloud
computing, ...)

= Integration of Al -> smart systems

A
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* DSS User

x One faced with a decision that an MSS is
designed to support
= Manager, decision maker, problem solver, ...

= The users differ greatly from each other

» Different organizational positions they occupy;
cognitive preferences/abilities; the ways of
arriving at a decision (i.e., decision styles)

s User = Individual versus Group

= Managers versus Staff Specialists [staff
assistants, expert tool users, business

system) analysts, facilitators (in a GSS
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* DSS Hardware

= Typically, MSS run on standard hardware

= Can be composed of mainframe computers
with legacy DBMS, workstations, personal
computers, or client/server systems

= Nowadays, usually implemented as a
distributed/integrated, loosely-coupled
Web-based systems

= Can be acquired from
= A single vendor
= Many vendors (best-of-breed)

A
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A DSS Modeling Language
Planners Lab (plannerslab.com)

File B Brew  View  Hep ‘hf’“ﬂ FlErmnars Lan ﬂ ﬁ ﬂ
L] Meodel: mdudtion Madel ﬁ Columns: ﬁ
| Generatlng = p— FORECAST COLUMNS = 2010 THRU 2012
. Evpanaey 3 PV ¥ aE0 T
Assumptions o "
Dala: (%]
2010 2011 2012
1 Salary per employee | 95,000 95,000 95,000
2  People cost 150,000 380,000 570,000
4 Numberof employees 200 400 600
5 Square feet per employee 150,00  150.00 150.00
6 Space costpersquarefoo  24.00  24.00  24.00
7  Space cost 7,200 14,400 21,600
9  Total cost | 197,200 394,400 591,600
Equalions: . ¥y O =5
Expenses

1 Salary per employees = 95000

2 People cost = Number of employees * Salary per employee

3

4 Number of employees = 2, 4, 6

5 Sguare feet per employee = 150

6 Space cost par square foot = 24

7 Space cost = Space cost per square foot * Square feet per employee * Number of employees
8

9 Total cost = People cost + Space cost

o L

DD D

A
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A DSS Modeling Language
Planners Lab (plannerslab.com)

s Creating a
new model ) .

Copyright ©2006 GRW Studios, Inc.
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A DSS Modeling Language
Planners Lab (plannerslab.com)

g (L] Bras
Madel: same wage 3 Coalumns ]
= e G FORECAST COLUMMNS = Q1 10, Q2 10, 3 10, 4 10, Q1 11, 92 11, 93 11, Q4 11
- : Iﬂ-h’---lq— -
[ —————— #ur-hl- Ii #iw Wariing Fagiing
[ Isparacs Frolesd emsd o T
VDR ¢ Dala; ﬂ
= v il
[ A QLI0 Q210 Q310 Q3210 Q111 Q211 Q311 Q411
! i g | Forecast Professional Days Bille: 250.00 27500 300.00 32500 350.00 350.00  350.00  350.00
E—"_""':_ 2 Professional Billing Rate 1,400 1,400 1,400 1400 1,500 1,500 1,500 1,500
e s 3  Forecast Professional Revenua 350,000 385,000 420,000 455,000 525,000 525000 535000 525,000
- -'-:-'ilh-_
Ol il £ paivias
[ )
Equoicans ¥ oF O X
Billings Professional
1 Forecast Professional Days Billed=250, 275, 300, 325, 350
Z Professional Bllling Rate = 1400 FOR 4, 1500
3 Forecast Professional Revenu Forecast Professional Days Bllled * Professional Billing Rate
| L
ERERCOCE s [“riraina |
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A DSS Modeling Language
Planners Lab (plannerslab.com)

R e Flmars b @00
Model; cemc msgs 1 fer css ‘ E iy ‘
= M Do FORECAST COLUMNS = Q1 10, §2 10, Q3 10, Q4 10, Q1 11, Q2 11, §3 11, Q4 11
I_- - dE¥ieg Apvorias oad DECEREE v e -
:-I_| P"h:::' Nam b Ll Slailing Ay
L Bt Bl el el Dl ﬁ
L1 doaariaine
| h:'“m  QlL10 Q210 Q310 Q410 Q111 Q211 Q311 Q411
L ""_-_:_"""'""'"" 1 Professional Person Salary Per Day 500.00 500.00 500.00 S00.00 550.00 55000 550,00 5S50.00
e R 2  Forecast Professional Expense | i 0 i [+] 0 0 o 1]
L Bratr i irE
- LUTHT Caparadl
et
- [herwd devener
Drvars Dscoiaes
— W
Equofions: o 0 =
Expenses Professional
1 Professional Person Salary Per Day = 500 FOR 4, S50
2 Forecast Professional Expense = Professional Person Salary Per Day * Farecas! Professional Days Billed TH
Billings professional
TomeT
Errews: 1 (=]
B o pme s Profecssnal
Limg 31 Drees i b don Heferenpe “Rilinge profepsn eal”
= -
RS D
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A DSS Modeling Language
Planners Lab (plannerslab.com)

e Plmmgrs lah 000

Fiig B Drea  Vies el P
[t
Mool oTe g 1 % Cukd ﬂ Eolumra n
= e g FORECAST COLUMNS = Q1 10, Q2 10, Q3 10, 04 10, 91 11, Q2 11, §3 11, Q4 11
= ias¥isg Ansorias MW DECERSES . D -
- L LRI E-
T Jr— . By Ll Slarting LT T
Ba s P oo scnnal [
= o i m: s u
|:,'_:"“':';,,'_ Ql10 Q210 Q310 @410 Q111 @I1l Q311 g4l
5 Frellt Aptprisae 1 Forecast Professional Days BillE:l 250.00 27500 3I00D.00 32500 350.DD 350.00 350.00  350.D0
- "g “ 1! 1] ]l. 1 1! '] 1I
[ A 2 Professional Billing Ra 1,400 ana 1,400 B 1,500 s00 1,500 500
o e A Ml 3 Forecast Professional Revenue | 350,000 385000 420,000 455,000 525,000 515000 525000 525,000
s i
Dvarss Lacermas I
S *
| Equations ¥ o9
Billings Professional ‘

1 Forecast Professional Days Billed= TRIRAND (225,250,300), TRIRAND (250,275, 325), TRIRAND (275,200,350},

TRIRAND (300,325,400), TRIRAND (325,350,425)
1 Professional Billing Rate = 1400 FOR 4, 1500
3 Forecast Professional Revenue = Forecast Professional Days Billed * Frofessional Billing Rate

L -

e
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A DSS Modeling Language
Planners Lab (plannerslab.com)

e e Ve R e Prnners Lo 000

Shmar Ghempus | gy T Hudet | wesrsen | e

e
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A DSS Modeling Language
Planners Lab (plannerslab.com)

e Flaanars Lah @00

s LN Beaw  Waes Ml
Madil are wage 1 o caem n . 7 - £ 3 . 3 C, ET B
Lt w B P e TR N8
=y e B
Y danitrg Rarenn son sl ooy
= Prtfidshddl Colurmhe n
R ke Frabrsioeal
[ Leperacs Frofoed sl [<PE 1 o2 b O3 50 i+ 50 Gl 11 [== 5] LR ] [
oA
n Brawsialen e
{ Fillsgm feems minn TRy T - L]
Fupresrs b e
= [T 1 Use Cuary Bar Loy | Maarvte Cacks bk Ansdpes
—E—lﬂmlﬂl — P, B — gkl Pribebakaal Frmermnl Soplpusmrod Beaeey n
Enprrscs Admadgivgliag o 1 B =, LR
Eroft ddmeri i - - . it
T £ bk =
- o rrmary 56 //_‘_‘_‘ i
Tweral Frrerese L] .
Prall -
- | i a
i ™ "
&
. B e e e | T‘_T : X * |‘II -'r“--..l
FEELEEEL EEEEEEEE || rasesmissst e
| Wl T v . W T e
QL10 Q210 Q310 Q410 Q111 Q211 Q3 11 Q4 i1

Billings Professional
*= Forecast Professional Days Billed Z50.00 Z75.00 J00.00 32500 350000 350000 350.00 350.00

* Professional Billing Rate 1,400 1,400 1,400 1,400 1,500 1,500 1,500 1,500
* Forecast Professlonal Revenue 350,000 3B5.,000 420,000 455000 525,000 525,000 525000 525000

= || sy T Mo

o
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A DSS Modeling Language
Planners Lab (plannerslab.com)

e iR  Beaw  Taw Wl

e Plnnees Lah @00

Wadel dema sasge 1 e sisns (%] L&‘f I.hl'." ﬁ Lﬂ? L.l._' m}

iy e Bavige

L2 WD -

a—rmmuﬂm
= Frofesaaal

LIS TR
T Frrgw herwcwben Wl TP B = P
BApRAE ki A
T TR AR R
[ P ne——— Wl B L Clast Ik Efit
I: Lo ey — gy
epresep ddmrigi-ghiog
L ] ¥ ]
- AT £ g 15 @ an
L ] 108 Ml
PR - 1R — HE
-
‘i 153 e
141 — i
1 2]
(R} L
e i &
Wy 4 1a
o T oam
6 418
L -na
a3 a7 A
151 ‘Lz
t 1
i
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A DSS Modeling Language
Planners Lab (plannerslab.com)

Mmooy e Pl Lah @90
adel: ;
"""" wr P L W EDLWD e - .
= Mol Gurnigen J
— oy | Sty farenn son el i,
i Filings Fraleuional S ﬁ
- ';—r-—— et % b o e o4 1 TRt T [SOET o i
LERTLE LT kg Mok il | WL TP | PR | Bl Fts ML Aedyite P il N
Vuprrars b ity
- un:_—tl:u-ﬂ“- J L Enrt
—E"“' Fofriara P Ty ber s
aprrscs Admadgi-gliag
oAl ddmerieine [
——— CFui £ g ki
g s @
F Umikddll Eapliaa _-,/
S — .
-; A3
E P
Bl =
=
=11
184
i1
i
- " -
& [ & & & i I
0 &6
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A DSS Modeling Language
Planners Lab (plannerslab.com)

T ke PRriners La eco |
s O WwE PR LR ELNDEEZIEN e 0

=iy Wotel Design
=k Staffing Roverucs s Loaenses
= Fraloasienal Codummns: f (5]
Bd W gy Profeional
| Rapesan Prolesniznal aLin G210 Qi1 o4 1 o oz e a1
e gl PriPii i il -

.= msdmE 00 === — — — — ’r
BN ngn Aasoceto. Liwkogg Daanmewd | ween if Dere | o Sess Dema | St Carle Bk Anslyele i Profi - + e
B Ridpaialen

P m— — —— =
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A DSS Modeling Language
Planners Lab (plannerslab.com)

| mMonte Cario Risk snsiysis
Rrafit
1,508 95.00% 508k
Left Middie Right
&l
Ei
Tl
il
80
40
30
0
10
a
243,339.08 . . . 255,22).80
T L) L P L] 1 1
G2 i QX 10 o4 1 [+ 1§ 42 11 03 11 [+ 0 |
Iterations1S00 Sinulate [

A
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A DSS Modeling Language
Planners Lab (plannerslab.com)

i

e Ol xwE PR L@ ELVIIERRLLE S

1 Hodel Deaign
T e
Profmsionsl | Columas - (%]
BiRings Srofeasion sl s —
s Prafiilen oa W L -Tﬂ' o Rt L
Brat
leionnar .,
regn Ao el 'J.. o e ain fur Fr biw oo T+ -
Proiit A les r 4
ik ey warlabie Trew Line Chart
mga Rdrsiriptrative Sreivt [M Braf — 1
W EIERETS ST T T
Prisfil. Al siralien rp—l—ﬁ-'n wial Fupeeners BA Gwreall §oprmes o
[ WMo Riipenas R e T e —
1 iy w T G fa]
—— Ghapral Hevssug A o e —
e Ao e T 0 M e Bupesn i
i laie Wy 157
ST el Reje Do TN Choenall D s

I
| L] Mol 1 mRtE Aesiistes 5 Bt
L sasocioms Pamos Batary o oo B xparmes Assocsmen |
= Fimrnasl Fradesional Bapernee 18 Espreaes Podessiinal L h
E Fant il Byipliriad sl By Bllgd 16 Blkeign Pl shiieal
Pl P Ry Pid By DM s Pl el
i & . L
Bt il Akl duivative Bunn Bilad B4 Riirgs dive v stive

| Clear Sramges | hppey Te Madsl
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* End of the Chapter

s Questions / Comments...
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This work is protected by United States copyright laws and is provided solely
for the use of instructors in teaching their courses and assessing student
learning. Dissemination or sale of any part of this work (including on the
World Wide Web) will destroy the integrity of the work and is not permit-
ted. The work and materials from it should never be made available to
students except by instructors using the accompanying text in their
classes. All recipients of this work are expected to abide by these
restrictions and to honor the intended pedagogical purposes and the needs of
other instructors who rely on these materials.
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