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YouTube links for Information System Technology Lecture (Python, C++)
Lecture (Python) Address

(POSTECH IST: Python 1) Basic

(POSTECH IST: Python 2) String

(POSTECH IST: Python 3) List & Tuple

(POSTECH IST: Python 4) Function

(POSTECH IST: Extra) Knapsack Problem L 2/youtu.t
(POSTECH IST: Python 5) Generator

(POSTECH IST: Python 6) Object-Oriented Programming ttps://y be/9ACeaMz
(POSTECH IST: Python 7) Class, Module, Speed

(POSTECH IST: Python 8) Exception Handling

(POSTECH IST: Python 9) File O

(POSTECH IST: Python 10) Data Structure ttps://voutn. b
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(POSTECH IST: Python 24) Ch7. Linked Lists titps://voutu be/0_WOOsedy
(POSTECH IST: Python 25-1) Ch8. Trees (General Trees) https://youtu. be/ySUpT=IEwWIS
(POSTECH IST: Python 25-2) Ch8. Trees (Binary Trees) hitps://youtu. be WGI2dH
(POSTECH IST: Python 25-3) Ch8. Trees (Implementing) https tu be/O2UTLE? gm04
(POSTECH IST: Python 25-4) Ch8. Trees (Traversal)

(POSTECH IST: Python 26-1) Ch9. Priority Queunes

(POSTECH IST: Python 26-2) Ch9. Adaptable Priority Queues https://youtu be/rulTtdHr

(POSTECH IST: Python 27-1) Chl4. Graph Data Structure

(POSTECH IST: Python 27-2) Chl4. Graph Algorithms hittps://youtu. be/zmveNpO

(POSTECH IST: Python 28) Ch10. Maps & Hash Tables hitps://youtu ba'y-bM1Y91ERO

(POSTECH IST: Python 29) Chll. Binary Search Trees

(POSTECH IST: Python 30) Chll. Balanced Search Trees

(POSTECH IST: Python 31) Web Crawling https:/voutu be/ALXPI1ATDIQ
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201140 = ® S 'Scheduling of raw-material unloading from ships at a steelworks’,

XXt B. Kim , S. Chang* , J. Chang , Y. Han , J. Koo , K. Lim , J. Shin , S. Jeong , W.
Kwak2 2 OpEt7EX| 2 Aol ma=Ho| 25t =F0|Ct,

Scheduling of raw-material unloading from ships at a steelworks

Byung-In Kim, Soo Y. Chang®, Junho Chang. Yoontech Han, Jeongin Koo,
Kyungkuk Lim, Jaejoon Shin, Sangwon Jeong and Woolahm Kwak

Department of Indiserial and Management Engineering, POSTECH, San 31 Hyvajfa,
Pohang, Kyunghuk 7W-784, Republic of Korea

(Received 29 November X007 final version received 1) March 2010)

Formulating & schedule for unloading raw malenal from ships at the seaporl of a steelworks is a dilTeult task.
Even in its simplest possible form, inding an optimum solution for the problem 8 nondeterministic polynomial
lime (NP)-hard. The problem at a steelworks gets more complicated due to several factors, such as the difference
m capacities of unloading equipment, the requirement of keeping ships balanced and the dynamic nature of
berthing eligibality of each ship, as governed by the weight of the remaining payload. Moreover, the raw matenal
must be transported through a network of belt convevor units Lo designated storage vards while being discharged
from ships. The combinatorial nature of this belt convevor operation is analvsed in this article. A heunstic
approach Lo the raw-materdal unloading problem is proposed and its effectiveness was tested with real-world
examples.

Keywords: transportation; seaport scheduling; steelworks: berth; unloader
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pandas as pd
(Y,
plotly
plotly.express as px
plotly.graph_objects as go
from plotly.subplots import make_subplots
import random

getCsvi(folder):
numlistl = []
f =open(folder +'solution_ship.csv','r', encoding='utf-8")

csvReader =csv.reader(f)
c =-1
for i in csvReader:
if any(i):
continue

c +=1
if c ==0:




continue
x1 =dict(ship name=i[@], best berth=i[1], ETA=i[2], berthing time=i[3],
start Laytime=i[4],
workload start_time=i[5],finish_Laytime=i[6],workload_finish time=i[7],

departure_time=i[8],demurrage flag=i[9],dispatch_money=i[10],demurrage cost=i[11
,brand name=i[12],workload_amount=i[13],yard_index=1i[14],
yard plan flag=i[15],shift flag=i[16],text=i[0]+' / '+i[12])
numlistl.append(x1)
f.close()
return numlistl

getCsv2(folder):
numlist2 = []
f =open(folder +'solution unloader.csv','r', encoding="utf-8")

csVReader =csv.reader(f)
c =-1
for 1 in csvReader:
if any(i):
continue
c +=1
if ¢ ==0:
continue
x2 =dict(ship name=i[@], best berth=i[1], unloader name=i[2], ETA=i[3],
berthing time=i[4], start Laytime=i[5], finish_Laytime=i[6],
unloader_start_time=i[7],
unloader finish time=i[8],workload_start_time=i[9], workload finish time=i[10],
departure_time=i[11],demurrage flag=i[12],

dispatch_money=i[13],demurrage cost=i[14],brand name=i[15],workload amount=i[16
,workload_amount_unloader=i[17],yard index=i[18],yard_plan flag=i[19],
shift flag=i[20],text=i[0]+"' / '+i[15],
yaxis name=i[1]+'.'+i[2] )
numlist2.append(x2)
f.close()
return numlist2

argv =sys.argyv
name =argv[1]
if name =="ship":

folder ="./"

dfl =getCsvi(folder)

df =pd.DataFrame(df1)

df =df.sort values(by='best berth', ascending= )

unique_ship names =df['ship name'].unique()

colors_for_machine = {ship: "# ".format(random.randint(@, OxFFFFFF))
for ship in unique_ship_names}

figl =px.timeline(df, x start="workload start time",




x_end="workload finish time", y="best berth",
color="ship name",
color _discrete map=colors for machine,
title="'Material Unloading Schedule’,
text="text",
hover_data=df)

figl.update yaxes(showgrid= , minor_showgrid=
figl.update xaxes(

tickformat="%m/%d(%a)",

dtick="D1"
)
figl.update traces(textposition="inside")
figl.update traces(marker=dict(opacity=0.3))

for index, row in df.iterrows():

y_value =df[ 'best berth'].unique().tolist().index(row[ 'best berth'])
figl.add shape(
type="'line',
x0=row[ 'finish_Laytime'], x1=row['finish Laytime'],
yO=y value -0.5, yl=y value +0.5,
line=dict(color=colors for machine[row[ ‘ship name']], width=1),

xref="x"', yref='y'

)

random_number =random.randint(1000, 9999)

filename =folder +f"ganttChart material_{random_number}.html"

plotly.offline.plot(figl, filename=filename)

elif name =="unloader":

folder ="./"

dfl =getCsv2(folder)

df =pd.DataFrame(df1)

df =df.sort values(by='best berth', ascending= )

unique_ship names =df['ship name'].unique()

colors_for _machine = {ship: "# ".format(random.randint (@, OxFFFFFF))
for ship in unique_ship_names}

figl =px.timeline(df, x start="workload start time",
x_end="workload finish time", y="yaxis name",
color="ship name",
color _discrete map=colors for machine,
title="'Material Unloading Schedule’,




text="text",
hover_data=df)

figl.update yaxes(showgrid= , minor_showgrid=
figl.update xaxes(

tickformat="%m/%d(%a)",

dtick="D1"
)
figl.update traces(textposition="inside")
figl.update traces(marker=dict(opacity=0.3))

for index, row in df.iterrows():

y_value =df[ 'yaxis name'].unique().tolist().index(row[ 'yaxis name"])
figl.add shape(
type="'line',
x0=row[ 'finish_Laytime'], x1=row['finish Laytime'],
yO=y value -0.5, yl=y value +0.5,
line=dict(color=colors for machine[row[ ‘ship name']], width=1),

xref="x"', yref='y'
)
figl.add shape(
type="line’,
x0=row[ 'unloader_start time'], x1=row['unloader_start time'],
yO=y value -0.35, yl=y value +0.35,
line=dict(color="Black', width=1, dash="dash'),

xref="x"', yref='y'
)
figl.add shape(
type="'line',
x0=row[ 'unloader finish time'], x1=row['unloader finish time'],
yO=y value -0.35, yl=y value +0.35,
line=dict(color="Black', width=1, dash="dash'),

xref="x", yref="y'

random_number =random.randint(1000, 9999)

filename =folder +f"ganttChart material {random number}.html"

plotly.offline.plot(figl, filename=filename)
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ICHYS SIXH LT FIHX| output DHYE ZHZol H{Ao=Z ZAE EFEHIY =+
UXEE argv &S Sl LHFRULCE H MM = solution_ship.csv IHYS 23 2ot E=dt=
AolH xH2 AlZh yH2 MMO=E Ls0olM ZHEXEE 25 SIQICL & HWs
solution_unloader.csv IS Y 2ot 3= UM xF2 SYSHA Azt y=2
MMQIZEHHCZE L0 XEE 2= E SHCE UCSo| M2 Mutol O|Fd=
L+eg el FIE E2 Js 42 ZR0e MUE J[E AlZE BEASY],
AECE=E X |2t M2 'ASHY| S0| UCL Y ZEE FYXe= ALY

Material Unloading Schedule

ship_name
M HERMANN OLDENDORFF
MWo1 i i B Alessandra M
B STAR MARISA
CLIVIA OLDENDGRFF
Fiag Tom
GUANG ZHU
M Cape Progress
B BEKS YILMAZ
Pan Bona
| HONG JING
| MW Cape Infinity

MWo2

M CAPE NEPTUNE
Solar Dolphin
M STELLAR VENTURE
M Cape Advance
HL Frontier
W Berge Logan
MWo4 MW HL Saijo
Mei Hua Hal
W OCEAN LADY
B GEOPARK VENUS
W Laluan
Tishin Gold River

best_berth

Mwo3 M bk 3/ ATLS | HL Fromisc / ROHIF

MWOs STAR MARISA / VNT Pan Bona / 5.C

s 5N

0y, 0y G O3, O3 %, o
e O %3 03, O N

s, s, s, U, Sigs, O,
vy Py Sy Sy, g, iy Moy

[18 6 ZHEXE ver2(solution_ship.csv)]

Material Unloading Schedule

ship_name
CLIVIA OLDENDORFF
B BEKS YILMAZ
B HERMANN OLDENDORFF
M STAR MARISA
Flag Tom
W Cape Progress
B HONGJING
Pan Bona
M GUANG ZHU
W Alessandra M
Berge Logan
Mei Hua Hai
! TR B HUT XIANG HAT
! 3 | M OCEAN LADY
Solar Dolphin
W STELLAR VENTURE
M HL Front
HL Saijo
Laluan
! CAPE NEPTUNE
| M Cape Infinity
| W Hyundal Atlantic
1 B GEOPARK VENUS
'
1

MWO1.C508

MWOL.ULOS

MWO1.C509

MW02.C508

MW03,C509

MWO3.ULOZ

MW03.C505

MW03.UL0S

yaxis_name

MW04.CS06

MW04.CS07

MW04.C504

MWO6.UL0S

MWD6.C508
M Cape Advance

MW06.C509 M lishin Gold River

s
&
P
]

(uns) 2060

fenLjarivo
(POM) LT 60

[Ag 7 7t

[m

Xt E ver2(solution_unloader.csv)]
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