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13) IAS: Information Assurance and Security

14) IM: Information Management

15) IPT: Inteprative Programming & Technologies
16) NET: Networking
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19) SA: Systems Administration and maintenance
20) SIA: System Integration & Achitecture

21) SP: Social and Professional issues
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6) Knowledge area

7} Knowledge unit

8) Body of knowledge

9) Units

1) Topics

11} ITF: Information Technology Fundamentals
12) HCI: Human Computer Intraction
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LEARNING OUTCOME

(a} Use and apply cwrent technical concepis and
practices in the core information teclmﬂlgg; 8

ITF, ch-w IAS; IM; IPT; NET; PF; PT;
SIAT, SP2; WS1; WS3-5; PerTheme12,4

{b) Analyze, identify and define the requirerants

opportunities faced by organizations
individuals; 5

that must be satisfied to address probleims or-_

TTF6; HCI7, TAS; TM4; SIAL2: WS2;
PerThemel,2 1

{c} Design effective and malie IT-based solutions
and inteprate them into the user environment

HCI4; IM4; IPT6; NET6; PT3 (PT5,6): SA;

SIAZ.3.5.6; WS2: PerTheme2

{d) Assist in the creation of an eﬂ‘wnve project
plan; i

'ITF26 SIA4; PerTheme3

(e} Identify and evaluate cmmﬂ md emmlg

address the nsers meds

HCIG W51 PerTheme?

{f) Analyze the impact  of techndogy on
individoals, organizations and’ society,

HCI L, 4,5, 7, 1ASY,7,10,11; IMI; NETS; SA2;
S1AG; 8P2.3.5,6,8,9 (W56); PerTheme2 6

including ethical, legal and policy issues;
(g} Demonstrate an understanding of best practices
and standards end their application;

ITFE; HCI3; 1AS 2, 3, 16; IPT2,5; NET1.3;
SIA7; SPB: WS1,3; PerTheme2 3

{(h) Demonstrate independent critical thinking and
problem solving skilly;

HCI1, PF

{i} Collaborale in teams to accomplish a common
goal by imtegrating personal imitistive and
STOUP Cooperation

(SIA4); SP4; PerTheme?

{i} Communicate effectively and efficiently with
clients, users and peers both verbally and in
writing, using appropriate terminology;

ITFL; SPL.6; PerTheme7

(k) Recognize the need for continued learning

thronghout their career.

ITF; PerThemes,6
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2) Firewall
3) Servers
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7) monitoring
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An Optimal New Algorithm for Guarding TIN's

ALIZAREl Q. MOSHIM
Computer Engineering Department
Sharil University of Technology
P.O. Box 113639717, Tehran

- IRAN
zarei_ari@yzhoo.com & moshdi@emait.com

Abskrawt - In this paper, we present a new algorillun for vertex guarding of a triangufaied surface, which takes
into account the heights of the vertices and considers the global visibility af the gurds, [n this algerithm, the
initiai surface is reduced to a coliection of simple polygons and riviaf triangulated surfaces. This is done by
assignivg guards to some vertices and removing the faces coverdd by these guards. The remaining simple
regions are then guarded properly. The running time of our algorithm s linear in terms of w. the nontber of
vertices. The upper bound of the number of the assignad guards is l_?‘ﬁf?r_'_. while fts expected number is | #/3]
which is a result of our height consideration. The numning lime of the besi keiown algorithm for this problan is

O} which seleets o most [a/2] guards while the worst case lower bound of the number of it guards for
this problem is ]_nﬂ_%; Our better expected lower bound is obtsingd fram the height consideration In our
algorithin. This has been verified by experimentation,

Hey-Wordy. - NP-completeness. arl gallcry problem, guard set, triangulated irregvilar nctworks, approximation

algorithms

1 Introduction

In 1973, Vicwr Kiee asked this quastion “‘How
many guards are required to guard an al gallery?™
This was named as the art galfery pradlem and
many of its different versions have been considerad
by researchers [1]. We focus on solving ihis
problem in 3-dimensional surfaces. To make the
problem casicr, we assume that cach vertical [ine
imersects the surface in at most one point. Such
surfaces are known as 2.5-dimengional surfaces,
There are several computational models for such
regians. One, that is used often, is 1o approximate
the regton by a callection of jvint thevgular faces,
This model, knowa a8 TIN (Triangulaed Irrcgutar
Metwaorks), 3¢ used in this paper,

Verex guarding on TINs is dofined as selecting
the minimum number of vertices (or guards), such
that each point of the sucface is visible from ai least
onie of the guards. Two poiats on 3 TIN are visible
1o each other if their connecting scgment does not
inderseed any other potnt of the surface amd their
sannecting segment lics above the TIN,

This probiem is known te be NP-hard |8},
Therefore, attepis have been focused on finding
reasonable approximations {3, 4], Mevertheless, o
wide range of thesz problems are por approximable
within & econstamt factor [2]. So, the main

contribution is o come up with an effieisal
approximation that puarantees the worst case bound.

Moreaver,  visibility processing  in 25-
dimensional surfaces is 5l complicated, Therefore,
a simpler wersion has been considersd in mug
salulions in which the heights of the points are al|
tnored. In such simplification, a vertex can only
cover ils adjacent faces, This reduces the problem to
8 2-dimensional version amd the TIN am be
represcnted by a planner graph with trianguler faces.

Az shown In Flg, 1, the fower bound of the
number of the guards, required (o cover all faces of

a TIN with » vertices, is [#/3], According to the
four-color theorem, f_ ni ZJ guards arc azhways
sufficient to guard ¢ TIN with n vertices J4]. Based
on this idea, anO{n’)time algorithm have been
presented which uses st most | 472 ] guards (7).

Another approsch is based on finding the
maximum marching in the dual graph of a planar

graphi which lzads o an ﬂ[u“’i] time algetithm wo
Rosign at most [fn" 2| goards 7). There are faster

and easier algorithms af expense of more guards; an
example is 2 finear time algorithm that selects at

most L3iff SJ guards [5]. In this algorithm, the
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