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Systemnodelling

System modelling helps the analyst to understand the =
functionality of the system and models are used to
communicate with customers.
Different models present the system from different perspectives »
External perspective showing the system’s context or environment; »

vioural perspective showing the behaviour of the system; =

ructural perspective showing the system or data architecture. »
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Travel to
Pusher Push fill, dump
d.ozer scraper reti:rn to |
idle to load cut

Figure 1.6 Scraper-pusher dual-cycle model.
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Meteorological
Component

¢ Rainfall >

—Rainfall loss component-+—Direct runoff component—

v

Pervious Surface
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Impervious Surface
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» Direct Runoff
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Aquifer
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River routing
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River Channel
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Reservoir operation ¢
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Meteorological component
EvapoTranspiration Precipitation
v
Snow component Snow Accumulation
and Melt
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Precipitation loss Direct Runoff
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Baseflow v River routing
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Air Humidity

Conceptual Model

Solar
Radiation

A 4

Air Temp.
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MODEL TYPE

Types of Models

CHARACTERISTICS

EXAMPLES

Physical Model

Analog Model

Symbolic Model

[

Tangible
Comprehension: Easy
Duplicate and Share: Difficult

Mouaodification and
Manipulation: Difficult

Scope of Use: Lowest

Intangible

Comprehension: Harder
Duplicate and Share: Easier
Maoditication and
Manipulation: Easier
Scope of Use: Wider

Intangible

Comprehension: Hardest
Duplicate and Share: Easiest
Modification and
Manipulation: Easiest

Scope of Use: Widest

Model Airplane, Model
House, Model City

Road Map, Speedometer,
Pie Chart

Simulation Model, Algebraic
Maodel, Spreadsheet Model

Pl J.\.lx T U0 00T g VY v v O v OST

R
AU ImU. CUTTT




THE MODELING PROCESS

Mcmagerlal Approach to Decision Making

Manager analyzes
Situation situation (alternatives)

Makes decision to

'S resolve conflict

Decisions are | Implemenfa'rlon
implemented | " —

Consequences [ o oce |
of decision |
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ADetailed View of the Modeling Process

Diagnose the problem
Select relevant aspects of reality

Organize the facts; identify the assumptions, objectives, and
decisions to be made

Select the methodology

Construct the model

Solve the model (generate alternatives)

Interpret results (in “lay” termsl)

Validate the model (does it work correctly?)

Do sensitivity analysis (does the solution change?)
Implement the solution

Monitor results

= = 0P LY sl Bl s e =
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THE MODELING PROCESS

Analysis

Results

Management § Intuition
Situation

Decisions
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The Modeling Process

Analysis

Results

_‘IIIIIIII»

Symbolic .5
World o
............................ g...‘.....................................:,:‘......................................*.‘.'é.............................
n | Q
< . 5
Management . ..
agen - Decisions
Situation A
Intuition
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RETURN

BATOH TO RELOAD

TOWER

TRAVEL
TO SITE

: Placemen
P
i \Locauon\
DIRECTION OF
CONSTRUCTK%J

(a)

Figure 11.1 (a) Dry batch delivery and placement; (b) crane- -bucket concrete placement.
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Railway Pavement Construction Process with Wood Blockouts

N/ g

| Time | Time to complete one bridge span | SimTime |
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ol Oledb! 6yl

Modeling not Drawing or Draftingm

Increasing accuracy and efficiency in the design, construction, and operation processes e

Object-based Modelingm

Database of semantically-rich building objects and properties =
Computability: cost estimation, energy consumption, etc. =

3D Modelingm

Design visualization =
Generating 2D construction documents =

Parametric modeling engines=

Design intent =
Design change and options: quick, interactive, early and late design phases =
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Bullding Information Modeling

= Revit is purpose-built [with (?ovrﬁa‘lAr‘{ rm\];v eJ UrFsc%Qvare tj(\)/1

building information modeling.

= Traditional drafting and CAD software: illustrations are
Independent of one another, e.g. plans, elevations, and sections.

= |In BIM software such as Revit, a design is a series of intelligent
bjects and elements with parametric attributes.

You extract different (3D model) views from the single
database, e.g. a 2D elevation or 3D rendering.
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Sensors
percepts

actions

effectors
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16+ for crane location

MODEL OUTPUT

Input Test item Set 1 Set 2 Set 3
Crane No. 2131123111243
Output Initial Task No. | 8 |25|55]1 [26{39{24(30{71
NC 18496 18496 18496
Initial task o (min) 1584 1584 1584
model output | Feasible a:ea(Mz) 593 280 139
Feasible area centre| (59,121) | (49,49) | (108,62)
Assignment NC 13053 13053 13053
model output c 1292 1292 1292
Area (M2) 277 280 79
Output of NC 13053 13053 13053
single tower o (min) 1233 1233 1233
crane location | Optimal location | (56,113) | (41,49) | (108,:2)
optimisation ATT 43.2 27:1 288
model Workload (min) 7174 10082 9=30
Workload rates 27% 38% 35%
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DISTRIBUTION FOR CRANE 1 AND 2

optf(56,113)~43.1516 o T 2!

1178

108

¢ optimal location (56,113)
minitial location (59,121)

SN T =

-a 54 P

e optimal location (41,49)
minitial location (49,49)

X
N
—

SOSTTTTR ,
‘“i}‘ﬁ;.-‘

-www.ravanshadnia.com-Lsslauly, Sapo-o8,S Lolic (syloils




P le> o slaww 9

fasp el |y ol drwgs laaiy, 5 Joe glgslm®

QW L;)‘l,,; Al g LQ}LNJM C;gLQS-

RVSLY

picaw Jud=i 9 @325 1 pgw Gusswww.ravanshadnia.com



