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Katnyoplonoinon MN.Z. pe Baon tnv Atowtkntikq NMupapida
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v Top managers (Executives) naipvouv strategic decisions

< OI NPOONTIKEC TNC AYOPAC

< H B¢on TnG eTaipeiac oTov kKAGdo

% EkTipnon noAImikn¢ katdoTaoncg oTnv Xxwpda
< Avaluon avtaywviouou

< Anogaon yia ENekTaon, eEayopd r OUYXWVEUON HE AGAAN
£TalpEia

v Middle managers naipvouv tactical decisions
% METpnon napaywyikoTnTag
< EkTeAeON npolnoAoyiopou
% MpOBAEWYN TAPEIGKWV POWV

% Bpaxunpobeopo nAavo ayopwv



v' To Operational management naipvel operational decisions

% NPWTEC UAEC avaAwOEIoEC
% EpyaTtowpec ava napayopevo npoiov

% ANAITOUPEVEC EPYATOWPEG YIA TNV EKTEAEON OUYKEKPILEVOV
£pYAciwV

% Enineda anoBepaTtwv

v Workers ekTeAoUv pia akohouBia kabnkovTwyv



KATHIOPIEZ MAHPO®OPIAKQN zYZTHMATQN

‘Exouv dnuloupyel ta akoAouBa NMAnpodoplakd Zuotipata (M.2.) mou
uTtootnpilouv aUTEC TIG amodAoELC

Transaction Processing Systems (TPS)

e Ta TPS cuotiuota Swaxelpilovtal TG KAONUEPWVEC CUVOANAYEC
(transactions) yia tnv eUpuBUN AeLToupyla pLOG ETLXELPNONG.

e Ta TPS eivat ta mAnpodoplakd ouvotiuata (M.Z.) mou
ene€epyalovral ta Sebopéva (data) mou mpokUTTOUV QMO TIC
ETUXELPNUATIKEG cuvaAAayEg (business transactions).

e 7.X. payroll system, production, sales



Transaction Processing Systems (TPS)
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Transaction Processing Systems (TPS):

Inputs: Transactions or events
Processing: Sorting; listing; merging; updating
Outputs: Detailed reports; lists; summaries

Users: YNaAAnAIkO Npoowniko



Alakpivoupe 5 otadla oto Transaction Processing

» Data entry

» Processing

» Database update

» Document generation
> Inquiry processing

Transaction Processing Systems (TPS):
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Transaction Processing Systems (TPS):

—*[ Prata Collection ]
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Management information Systems (MIS)

Ta MIS ouoTANATA NAPEXOUV XPNoiun nAnpogodpnon yia Tnv
anoTeAEoPATIKN Ol0iKNON €VOC OpyavioHoU

> EEayel kalr aBpoilel data npogpxopeva anod Ta TPS.

> EniTpénel oTouc managers va napakoAouBoUv Tnv Mopeia Tou
opyaviopoUu Ot OIAPOPEC  ASITOUPYIKEC MEPIOXEC  TNC
enixeipnong.

> Mapexel npokabopiopyéva reports oc kabopiopeéva Xpovika
dlaoTnpara.




Management information Systems (MIS)

Transaction Processing Systems
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Management Information System (MIS)

Inputs: Summary transaction data

Processing: Simple models; Low level analysis

Outputs: Summary reports

Users: Middle managers

Reports

anagers



Management Information System (MIS)

n.X.: napayouv reports o€ eBdopadiaia (NWANCEIC),
unviaia (payroll - pioBodocia) kal €tnoila Baon
(NpoUnNoAOYIOHOC, 100AOYIOHOC) ava  AEITOUPYIKN
nePIOXN TNG ENIXEipnonc.

Ta MIS ouotnuata Ogv xpnoigonolouvtal yia
IaKpoxpovio oxedlaopo (n.X. 5-eTec nAGvo avanTuéng
™G emyeipnonG), aAAa OoUTE Kal AENTOMPEPN
anoTunwon TwV Kabnuepivwy GuvaAAaywv HIag

enixeipnong.

Ta MIS xeipilovTal structured and semi-structured
decisions.

To output Twv MIS eivar enavahauBavopeva reports
oc kabopiopeva xpovika OlactnuaTta (gBoopadiaia,
unviaia, TpiMNviaia, €TNOIA) yia TNV napakoAoubnon
TNC NOPEIac TNG ENIXEIPNONG



Ta MIS ocuoTnUATa NApEXOUV XPNOIKN NANPopOpnon vid
OAEC TIC AEITOUPYIKEC NMEPIOXEC MIAC ENIXEIPNONG

Planning Personnel Requirement

Salary Administration

Sales Forecasting
Sales Planning
CRM

Analyzing Performance

LOGISTICS

Purchasing
Inventory
Distribution

FINANCE

MANUFACTURING

Income Measurement

b

] ) ) ) Cost Analysis
\ Production Planning & Scheduling \

\ Cost Control Analysis Financial Analysis




Decision support system (DSS)

Ta DSS anotelouv diadpacTika M.Z. nou napéxouv information,
models, data manipulation tools woTe va unoBondRcouV Toug
decision makers oTtnv eniluon semi-structured kai unstructured
NPOBANHATWV.

1.Data DSS

Neupwviko AikTuo — Neural Network (NN)

O kupiapxoGg okonog Tng Aermoupyiag evog TexvnToU veupwvikoU SIKTUOU gival va UMopei va e€mTeAei and HOVO TOU OPIOHEVEG
dlepyacieg, apou OpwG NPonyoUpEVwG eknaideubei kaTaAMnAa. Kabe dikTuo OEXeTal OpIOUEVEG €I00D0UG Kal didel OpIopEVESG E0DOUG
(input-output). H eknaideuon yiveTal e To va NApouciAoouE Hid opada and npoTuna oTo SiKTUO, avTINPOOWMEUTIKA I Napopola He
autd nou BeAoupe va pdabel To dikTuo. AuTO onpaivel 6Tl divoude oTo JIKTUO WG EI0000UG kanold NPATUNA yia Ta onoia EEpoupe noia
npénel va eivai n €50dog aTo dikTuo, EEpoupe dnA. Molog €ival o aTOXoG, T Npénel va divel To JiKTUO WG anavTnon oTa NpoTUNA Mou
Tou napoucidfoupe. OuoIaoTIkA €ival oav va Sivoupe aTo SIKTUO TNV €PWTNON Kal TNV andavtnon nou avTioToixei. To SikTuo YE Ta
Oedopéva auTa TPOMOMOIEI TNV ECWTEPIKN TOUu OUN WOTE va Kavel Tnv idla avTigToixia nou Tou dwoape epeiG. AkohoUBwG, apol Bpel
TNV OWOTH E0WTEPIKN Sopn, TOTE Ba pnopei va AUvel kai aAa avahoya npoPAnparta Ta onoia Sev Ta €xel O€l NPONYOUHEVWG, OnA. Ogv
£xel eknaideudei oTa NpdTUNA Twv NPORANUATWV auTwv. ONwaodnnoTe OJWG, Ta NpoBAnuaTa autd Ba npénel va sival Tng idiag euong
Kal Twv iSIKV XapakTnpIoTIKAV OMN®G auTda Tng eknaideuong kai ox1 SIapopeTIKA.



E—

(b) Input 1st hidden 2nd hidden Output
layer layer layer layer

y;f[Zx,-wJ y.=/ (Zx;w;} Y ff[ngwk]

Ol aM\ayeg autég ota Bapn yivovral pe éva amd Toug €ENG TPELG TPOTIOUC: LIE ETIOTTEUOLEVO
TPOTO, UE UN-EMOMTEVOUEVO TPOTIO, KoL TEAOC LE QAUTO-EMOTITEVOUEVO TPOTO. H gmonteuopevn
pabnon ocuppaivel otav EeKvoUUE HE TUXALEG TIHEC OTIG TIMEC TWV BapwV, KAl SIVOUE TIC TLUEC
TWV £10006WV KAl TWV OTOXWV TIOU TIPEMEL va. Labet To Siktuo. Katd tnv dtadikaoia eknaidevong
1o 6iktuo aMalel tg TEG Twv Papwyv SlopBwvovtag autég avaloya HeE To opAApa Tou
naipvoupe (Slagdopd omo TOV OTOXO0). ITNV HN EMOMTEUOMEVN ekmaibeuon amAwg Sdivoups v
mAnpodopia oto Oiktuo, Xwpi¢ va yivetal Kovévag €AeyXoG. ITNV OLUTO-EMOTITEUOUEVN
ekmaidevon To SIKTUO AUTO-EAEYXEL TOV EQUTO TOU Kal StopBwvel Ta odpaApata oto dedopéva e
gva pnxoviopd avadpaong (feedback). e OAeg TIG MepUTTWOEL OTAV TO SIKTUO OTAUATAEL val
OAAGTEL TIC TUUEC TWV Papwy, TOTE BewpoUpe OTL N ekmaiideuon £xel emtteuxBel. Autd cuppaivel
eneldn to AaBoc otnv £€0d0 yivetal pundev 1 elvat moAL kovtad (teivel) oto pndév.

H un-emiBAenopevn pabnon amoteAel katnyopia TG HNXAVIKAG LABNONG, OTOXOC TNG omoiag
glval n avokaiupn miBavg Soung mou Umopel va KpUBETAL Miow OMO PN XOPAKINPLOUEVA
6ebopéva. Eddoov Ta napadeiypato to onoio xpnolponolouvTal Sev €ivol XapaKkTnpLlopEva, dev
UTIAPXEL obAAUa i oo avtapolBhg yia va aflohoynBoulv ol miBavég AUoELC.



(a) Artificial neuron or node. Each input x; has an associated weight wi. The sum of all weighted
inputs, X = w;i, is then passed through a nonlinear activation function f, to transform the
preactivation level of the neuron to an output y;. For simplicity, the bias terms have been
omitted. The output y; then serves as input to a node in the next layer. Several activation
functions are available, which differ with respect to how they map a pre-activation level to an
output value.

inputs
Xy
LRLGT
Y neuron j
Xz
" Wy e —h-.__“\ output
z = Z wixgf {z-}// R
X3
N Waj —
activation
sumator function
':".?I. ] ]
" Wy \
weights

(b) A feedforward multilayer neural network (also referred to as multilayer perceptron) with two
classes, in which the nodes in one layer are connected to all neurons in the next layer. For each
neuron j in the first hidden layer, a nonlinear function is applied to the weighted sum of the
inputs. The result of this transformation (y;) serves as input for the second hidden layer. The
information is propagated through the network up to the output layer



Activation function Equation Example 1D Graph
Unit step 2 <0, Perceptron t
(Heaviside) z=0, variant >
z>0,
Sign (Signum) 2 2 Perceptron 1
7=0, variant >
Z > O’ TS
Linear Adaline, linear
P2 =z regression
Piece-wise linear z> 1, Support vector /I/_
_% < machine >
AR —% ’
Logistic (sigmoid) Logistic
regression,
Multi-layer NN
Hyperbolic tangent et —e* Multi-layer I/_
et + ez Neural >
Networks —/I
Rectifier, ReLU Multi-layer T/
(Rectified Linear #(z) = max(0, 2) Neural >
Unit) Networks ’
Rectifier, softplus Multi-layer y
&(z) = In(1 + €?) Neural >
Copyright © Sebastian Raschka 2016 NetWOka |

(http://sebastianraschka.com)




Error

Training Vs. Test Set Error

Test Set

Optimum Model Complexity

waining Set

Model Complexity
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Model DSS

Fivetar  xpnon  MOVTEAWV  BeATioTonoinong i
anoTeAeopaTikd decision making. Autd Ta MHovTéAa Oev
gival anapaitnTa data intensive.

MNapadeiyua A: BeATioTonoinon XapTo@uAakiou MeToxwv

Markowitz Mean-Variance (MV) formulation

Suppose 2 risky assets, whose rates of returns are given by the random
variables r; and r;

Portfolio Expected Return for N = 2:
Hp =E[n, | =Xax, e =% ity + %, ity

Where p: = the average return of r;

Portfolio Variance for N = 2:

N N N N
o) = var[rp ] = Zth xj cov(ry, 1) = Zth Xj Ot
4 4 .

S S
+
e
NN
Q
N
+
N
=
-
ta
N
S
N



Mapadeiypa B: knapsack problem

The 0-1 knapsack problem, which restricts the number Xx; of copies of each kind of item to zero
or one. Given a set of N items numbered from 1 up to N, each with a weight w; and a value
v; along with a maximum weight capacity W,

maximize Y7, V; X;
subject to )7 wix; < W and x; € {0,1}

Here x; represents the number of instances of item I to include in the knapsack. Informally, the
problem is to maximize the sum of the values of the items in the knapsack so that the sum of the
weights is less than or equal to the knapsack's capacity.

The Bounded knapsack problem (BKP) removes the restriction that there is only one of each
item, but restricts the number x; of copies of each kind of item to a maximum non-negative integer
value c.

maximize Y7, V; X;

subjectto )7my wix; < Wand x; € {0,1,2, ..., ¢}
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Mapadeiypa AsiToupyiac evog MevetikoU AAyopiBuou

Maximizing the values of X for integers in the range [0, 31]

For the representation we use a simple five-bit binary encoding mapping integers (phenotypes) to bit-strings
(genotypes).

For parent selection we use a fitness proportional mechanism, where the probability p; that an individual i in
population P is chosen to be a parent is p; = f(i)/ X5_, f (j)

Mutation is executed by generating a random number (from a uniform distribution over the range [0, 1]) in each bit
position, and comparing it to a fixed threshold, usually called the mutation rate. If the random number is below that
rate, the value of the gene in the corresponding position is flipped.

Recombination is implemented by the classic one-point crossover. This operator is applied to two parents and

produces two children by choosing a random crossover-point along the strings and swapping the bits of the parents
after this point.

Table 1. The x* example, 1: initialisation, evaluation, and parent selection

String Initial |z Value| Fitness |Prob;|Expected|Actual
no. population f(z) = 22 count | count
1 01101 13 169 0.14 0.58 1
2 11000 24 h76 0.49 1.97 2
3 01000 8 64 0.06 0.22 0
4 109811 19 361 0.31 1.23 1
Sum 1170 1.00 4.00 4
Average 203 0.25 1.00 1
Max h76 0.49 1.97 2

Table 1 shows a random initial population of four genotypes, the corresponding phenotypes, and
their fitness values. The cycle then starts with selecting the parents to seed the next generation. The
fourth column of Table shows the expected number of copies of each individual after parent

selection, being @)

Average fitness

As can be seen, these numbers are not integers; rather they represent a probability distribution, and
the mating pool is created by making random choices to sample from this distribution.

The column “Actual count” stands for the number of copies in the mating pool.

Next the selected individuals are paired at random, and for each pair a random point along the
string is chosen.



Table 2 shows the results of crossover on the given mating pool for crossover points after the
fourth and second genes, respectively, together with the corresponding fitness values.

Table 2

String Mating |Crossover| Offspring |x Value| Fitness
no. pool point |after xover fiz) = x>
1 g 15 I 4 01100 12 144

2 1109010 | 11001 25 625

2 11000 2 11011 27 729

1 10]011] 2 10000 | 16 256
Sum 1754
Average 439
Max 729

Table 3

String | Offspring Offspring |z Value| Fitness
no. after xover|after mutation flz) = 2°
1 8171 50 1.3 108 26 676
2 11001 14 0o 25 625
2 11011 LIDI1] 27 729
4 10000 LU 18D 18 324
Sum 2354
Average 588.5
Max 729

This example shows a progress: the average fitness grows from 293 to 588.5, and the

best fitness in the population from 576 to 729 after crossover and mutation.




Tunoi DSS ZuoTnUATWV

Model-driven Data-driven | [ Knowledge- Document- Communication-
DSS DSS driven DSS driven DSS driven DSS
Expert e-mail
OLAP Data s
warehouses :
video-conference J
Dala Text
mmmg mining

Business Intelligence

Corporate Intelligence




Aopun evog DSS Zuotripatog




Business
Processes

Data
Transactions

OLTP DB

<—1 Operations

<1 Information

Data Mining OLAP DB

Data Analysis
Big Data Business

Data
Warehousing

3. Communication DSS

>Ta communication DSS vyiverar xpnon ICT
(=information and communication technology),
video conferencing kal groupware yida vd
unofonbnoouv TNV ouveEPYaoia Kal €NIKOIVWVIa oTn
ANWn anopacswy.



4. Knowledge DSS

AuTa Ta OuoTnpaTa xapakTtnpidovrar and expertise
oTnVv eniAuon OUYKEKPIPEVNC KaTnyopiag
npoBAnuaTwv. To expertise agopa yvwon navw O€
KAnolo TOHEA Kal IKAavoTnTa eniAuonGg auTtng Tng
KaTnyopiac npoBANNATWV.

KNOWLEDGE MANAGEMENT

Know Don’t Know
Knowledge That You Knowledge that
Know You Have You Know You
Know Don't Have

(Explicit Knowledge) (Known Gaps)

Knowledge that Knowledge That
You Don't Know You Don't Know

Don’t Know You Have You Don't Have
(Tacit 270777
Knowledge)

Knowledge Pyramid

1. data-> 2. information-> 3. knowledge-> 4. wisdom



1. Data = oxeTilovTal Pe transaction processing systems.

2. Information = oxeTileTal pe information management systems.
3. Knowledge = oyxeTileTal pe decision support systems.

4. Wisdom = oxeTileTal Ye expert systems.

Value
Crecisinn-making .-""-._
SEN
5 _I'I. %
synthesizing  « / ﬁ't.ﬁi
! SEnowledge’,
Analyzing g kY
S \
summarizing * / h
i Information h,
Organizing J,f Y
"y \
4 N
Collecting o b
e ; Data ﬁ'"-,k

Information = is the set of data that has already been processed, analyzed, and structured in a
meaningful way to become useful.

knowledge = Combination of information, experience and intuition leads to knowledge which has the
potential to draw inferences and develop insights, based on our experience and thus it can assist in
decision making and taking actions.

Knowledge Information Information
systematization Accumulation gathering
Knowledge Knowledge Knowledge
supply Management identification
systems
Knowledge Knowledge Knowledge

accessibility propagation storage




Expert System (Knowledge Based System)

* [ Opyavwuévo cUVOAO YWWOEWV TAVW GE KATTOLO

OUYKEKPLULEVO OVTLKELEVO.
Knowledge Base YKEKPLHL H

7N

o

Mnxoviopuog  E€aywyng  Iupmepacpdtwv:  TUVoAo
* | kavovwv pe tnv popdn if - then mou pog Bonbaet va
Inference Engine AapPBdavoupe  amoddoelg  kAvovtog  xprion  TNng

Knowledge Base (Baon N'vwong)

* | Napéxel Alemadn pe tov xpnotn

User Interface




Domain Expert Documented

Mnyaviopdg E§aywyng

knowledge
Knowledge Engineering
I---------- R |
I 1
I ]
1 1
1 1
Bdon : :
. ] ]
fvawaeng : Knowledge Base :
1 1
I I
] ]
1 1
1 1
1 1
! Inference
: engmne : ZUMIEPACUATWV
1
1 1

L------------------- R N N
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User

Ewd1kA¢ Tou Topéa (domain expert)

*EEe16IKEVEVOC OE €vay TOPEX SpaoTNPLOTNTOC

*Bon0OdeL otn petadopd yvwong oto cUCTNUA LECW TNG SLKM TOU eUMEeLplag

e[{veTal emiong xpriong: KOWNAG EMLOTNUOVLKAG 1) TEXVOAOYLKN yVWaon KAl Xprion yvwaong
Katayeypappévng o Baoelg Sedopévwy 1 Eyypada

Mnxavikog yvwong (knowledge engineer)
*[MIAnpodopikdc, eldikeupévog og TN Kol GUCTHUATA YVWONG
eJuvePYALeTaL pE ToV eLSIKO yLa TN LETadOopA yvwaong oto cUoThua
e3xebLaleL Tn Sour yvwong, oxeSLaleL KoL avantyooeL To cUoTNUA




O uPnxaviopog nou Xpnoigonolsitar yia Tnv avadntnon Tn¢ rule base
ovopadleral inference engine:

2 €ival ol Mo yvwaoToi Pnxaviopoi: a. Forward chaining kai b. Backward
chaining

Mapadeiyua Forward chaining

FACTS FACTS FACTS FACTS
E A E E
A C CF A E
F
B D D B D
B Z
execute execute

execute

match match match
F&B—1Z F&B— Z F&B—*Z —
C&D—F C&D*F— C&D—F
A—-<-D A—D A—D
RULES RULES RULES
A—% Dp.—
—e F ——
e e 7
B —




Mapadeiypa Backward chaining

Mapadelypa avralaync dwpwv: AivovTal Ta akdhouba dedoudTa nou apopolv Ta dwpa:
1. To dwpo €ival GTPOYYUAO
2. To dwpo €ival nAaoTikd

>1dX0G €ival va anodeieig 0TI To dwpo €ival evag diokog BIvuliou eeTalovTag Ta facts:
1. If X gival oTpoyyuAod kal nAaoTIkO — then X gival GUAEKTIKO
2. If X €ival TeTpAywvo Kai XapTivo — then X €ival KouTi
3. If X gival guAAekTIKO — then X gival évag diokog BivuAiou
4. If X eival kouTi — then X eival peyaio

O okonog €ival va neTuUXoupe Tov akond douAéuovTag backward

1. Zekivoupe pe Tov rule 3 kaBwg ikavonolei Tov TeNkO okond. O Mnxaviopog EEaywyng
Jupnepiopatwy (Inference engine) unokaBioTd To X He Tov 0po «dwpox» Kal €Tal yiveral: «If To

OwpPo €ival GUAEKTIKO — then To 0wpo &ival évag 8iokog BivuAious

2. O Mnxaviopdg EEaywyng ZupnepiopaTtwy (Inference engine) npoonabei va deigel eav n unobeon (if)

givar aAndng.

5. 'ETol xpnoiponoloUpe Tov rule 1: << If To 0wpo €ival aTpoyyUAO kal NAAOTIKO — then To OwpO €ival
OUAAeKTIKO>>. To npwTO PEPOC (unoBeon if) Tou rule 1 ikavonolei Ta dedopéva pac , apa kai To 2°
HEPOC (then) eival aknBeg, dnAadr cUMeKTIKO. MMPoaBEToupe oTa deSOPEVA AG TOV OPO GUAAEKTIKO
Kal €101 kal Ta 2 Pépn Tou rule 3 eival aAndr). 'ETol npocdiopicape 6T To dwpo eival £vag diokog

BivuAiou.



5. Document DSS

Xpnoigonolouvtal Peyaleg PBaoceic OedopEvVwY Mou
LnopeEi va nepIAapBAavouv yypaga, EIKOVEC Kal video.

Aladikagia Text Mining

Computer Document Retrieval Process
p _ | ) .
Collection Document
Analvzer

— e
Knowledge Management
Base [nformation
R

Simulation model — YnoAoyilel To simulation outcome yia Afyn
anopaocswv (decisions) nou eunepIEXoUV  apeBaidtnTa  Kal
napadoxec (assumptions).



Optimization model — YnoAoyilel TiG optimal decisions Baci{OPeVO
o€ criteria nou kaBopifovTal and Tov user.

Online analytical processing (OLAP): H xpnon epyaAsiov nou
EMITPENOUV TNV avaAuon data yia Tnv avaliTnon GUYKEKPIMEVNG /
OTOXEUMEVNG NANPOPOPNONG Ot PeYAAeC databases of transaction
data

Data mining: H xpnon analytical tools yia Tnv €€eUpeon HoTiBwv
(patterns) oe peyaAeg transaction databases.



Decision Support System (DSS):

Inputs: databases optimized yia statistical analysis
Processing: Simulations kai statistical analysis
Outputs: Responses to queries; statistical test results.

Users: Managers

Decision Support Systems (DSS)

Ta DSS systems urootnpifouv to decision External
making evog opyaviopou. Data

MNapéxouv evéhiktn pdoBaocn os information

yla Thv mapakohouBnon tng mopeiag evog DSS Software System

0opYOVLOUOU. Models
OLAP Tools

Datamining Tools

User
Interface

User




Executive information system (EIS)

Ta EIS napexouv €ueNkTn npoofacn o€ information yia Tnv
napakoAoUOnon Twv anoTEAEOUATWY Kal TNV €V YEVEI AsIToupyia

MIag enixeipnong.

XpnolJonolei Kal E0wTEPIKA data TNG €nIXEipnong kal eEWTEPIKA
data O€ OYEOn HE TOV AVTAYWVIOUO, TIC EUKAIPIEC OTOV
EMIXEIPNUATIKO KAGOO KaABwC kal avaAUOEIC Kal OTOIXEIa yia Tnv
NoPEia TNC olkovouiag TOoo ag Torniko €ninedo 000 Kal dIEBVAC.

Mapéxouv PINIKO NPOC Tov XpRoTn user interface

Executive Support System (ESS):

Inputs: Aggregate data. Internal kal external data.
Processing: Interactive kKai graphical simulations
Outputs: Projections

Users: Senior managers



Executive Support System (ESS)

DRILLDOWN
CAPABILTIES

STATUS
ACCES5,TREND
ANALYSIS,EXCEPTI
ON REPORTING

DESIGNED WITH
MANAGEMENT
CRITICALSUCESS
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GRAPHICALNAD
TEXTUAL
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ANALYSIS

NAVIGATION OF
INFORMATION



Executive Support System (ESS)

ESS
workstation

|

* Menus

» Graphics

» Communications
* Local processing

ESS
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workstation
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Internal data External data
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* Financial data * Internet News
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v el * Office systems Feeds Graphi
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