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ABSTRACT:
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medium-term, and long-term development plans, providing a blueprint for promoting PortCDM in Taiwan and advancing smart port
operations.
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EA-KEART WAL DB TREAEET N BSR4 T R AT
-CDM it A 24 & % chfi fﬁ% » L IRGEAR R H ot g (I ah R S
it d%w% Renf @l ApMfIET M s DAL fdn Phf
PR
bl

—_

gcm\¢>$f‘»

(ICAO,2014) W o #r4 An b f12 B % A % 59199580 3 4 o 3%

i

A fed &g ¥ 2 H = (Central Flow Management Unit, CFMU ) i 4F » 1
%{‘3: 3 a?’...‘ &Xmﬁmﬁ‘ff&@»%éj’jj‘i’;\'% #ﬁﬁﬂ%k@i%ﬁﬁ%—’-&r
2.1 # 7 it A-CDM £ 1735 & eyl it 4 19232 (Corrigan et al., 2015)

E@P{\\?‘?ﬁ?‘ﬁﬂ(ﬁ%ﬁ



Air Traffic Control

Alrcraft Operators

#»tn T JR T
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4346/ o 35 10 ¥ TR &9 A
DI RORATEHR
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&m@; ﬁ‘]’fﬁ’-‘ﬂ Ground Handling
R RATHRF IR FRR —
!‘_l\' é‘ﬁg&ﬁé "-l- E4
VBRI BOR AT

FH KR T AT
Bl 2. 1A-CDM 2z & 17§ & {oi@ (T p &
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Zunigaand Boosten (2020 ) (g 41 & & A fde 62 % T eni® ¥ > @ ¥ £
7 et BFA o Pt B EEFARM h TR E o do 183 Tﬂ‘iﬂ
WElE e P TEH fi’?f“%ﬁi”i"""ff’iﬁﬁ?ﬁ%"“ A 13 e G ik
A-CDM § §v fhens b B i > e ded % ¥ A SR ) «frﬁk«b‘}—#ﬁf&é
B % A rﬂ’ﬁ st (Efficiency )~ # ¢ |44 ( Predictability ) % ﬁf%_h'—’%‘ (Punctuahty)o
EHRAORAPI L GEIRTEFOT AL RAERL BEAL TR L
A X l‘f’#ﬁg«g—r W4l EE %;Q,h’ﬁgﬁi"fr'  loflieniT X2 H i+ dodny O 2 - {835
%@ﬁ\/Wﬁﬁiﬁf~~2ﬂ AR E M E IS EE S 2 U RT R Ea
B Tz 'ﬂ@ﬁi IV TR

ﬁ

,(,\«

R -

A-CDM ¥ & %3 % B ¥ s > dose LA L anF s ~ 10 &b ss 10

FE i » T g B7 % 3 £ b enié * o 8 L ks 7 H i FF e
% 7 T 7] %35 (Zuniga and Boosten, 2020 ) 6] :

1. SEraEfeTrEhFasr i E 2 FFERE  (Common Situational

Awareness )
2. B A% i e §  (Vocabulary ) ~ % & ( Definitions ) v k2 # e
( Processes )
3. MEEMAEETHEEL- BAZHFTADT L
4. FEAF AL M G A ST EL oD ¥ 2B F iFE 1 L (Tools) fe

#2 % (Procedures )

A-CDM ¥ 5 ¢t 2 ¢ iy k suendp b f13 B i 4 30 k3 ek i e
R F ARG Rt B R0t B rantt e £ 17 4o 22 957 o T @
i R %Eﬁ P F e i{fﬂ’fri E o BBk (T mlrlﬁd}?:[i_yj? q ?1 PEARIE A
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FActp B A B A anE Ea B R HIRE i F o

N %,

—; 2@/ia@?T%F%§V/La\/: %'Lﬂi?bﬁgﬁ?»‘f‘?“ég
4 1

/
p

z APERAA G AR TR E RTERT T
SIS kALY i R D (TH o R EFFA LY .

Flight Improved Improved Better
g Predictability Predictability  information ATC
Operators for tactical

e rerouting
X Maintain Network Better sector demand
More timely delay Reliability prediction
Sifoamaiinn 4o Fewerunnecessary . .o o4
customers Less taxi s departure Fewer
""“’:"J‘:; fuel restriction unnecessary

Fewer aircraftin
the movement
area and departure

Less time in
the airplane

Critical NAS Constraint is the Airport

More completed
connections

enables real time data sharing
Traveling Public
Improved
Predictability

More timely delay
information

Electronic Flight Data (EFD) in the ATCT

4L %R : Nettoetal. (2020) 7
B 2.2 A-CDM 258k & 22 523t 223

2.1.2 PortCDM

PortCDM ( Port Collaborative Decision Making ) & - & g feicd b v §iF
FpLA o he] 23 4T 0 T B EH N S I L E R o b R ki
# v 2L R4z o PortCDM >t éing % 0 A-CDM $£4 » FiE 9k = 415 F ~ £
BRABLEIFTRRRTETREES > kank o By pire g4

A 1T o 35 % T
15 AP A1 E M x,ﬁﬁ&ﬁ’rs»rméﬂ s #BM?'J%M Arh gl E R R R AR

FlL T L e BRR L antlfeird o 1 BT LR Ae R o 2t b o Lind
etal. (2018a) ¥y 3638 1 B ph iFena &4 > J 0y 1 2 2 2R B R
MEHATHL S oA B R G E S o '

e N
U 3T o

.IL

AS - IS

THE VISION OF
PortCDM

3 @
Actor Actor
A D ‘ — T/ b
Il TRANSFORMATION " e
Actor 3 r—\ SHARING Actor 1
A . = (= PLATFORM \ —7
B E
‘ Actor 2
Actor Actor
(9

4L %k Lind et al., 2019
Bl 2. 3 PortCDM #% 4 B
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7B %k ¢ Lind et al., 20160
B12.4 dpdqie B @ART @GR ER

Lindetal. (2016) U g 0 g i e B eh= 3% B 7 dpdaie B AR T3
B VRAR AL o B 2.4 00— B * chdpdaie B BT B E AR F - iF
PGS AT R - BT EE SRR e § SRR AT R
TFAA > blde BEFRE S ER P RS S PRI gL SR GRS
Hhod & MBI PTER AT 0 TERAFTREE S B R E 2 FnT
WERBE R A 4 FEJRE o

I

R 240 F 0L EF N E TR A S AR I M 2 R
oo AR AE R A o blde i dadEip R A Y > AR 247 RETE AR
Himod ba TAGS Bk FRE BT SR RIEE  dpda s 51k A 2F

puu

By~ F Ay EuE Y > B EE 2 BT AR ERR o A T ey de
JIePBE R Jp o d P07 RApdgendiib 2 BB A L N ORIgB T PR B £F R
ZEpMAIT MG E R E ARIGRE bldod - BB C hE 2o B dpdgn
BEfori s EH % o B PortCDM e £ 7 R kAR 1T M 54 aRd A K
Ee T T o TR WAL AMEER Y AL TR KA F BB i
# 12 (Lind et al., 2020) -

Ed
B AT SEMMFIT MG PARD G XS EEE  FE (ot s
L= A DT S LR PN AR o EE R R
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%3 o Lindetal. (2018¢) P13 e it 4ofm 5 /8 £ 24538 & (7 34 Rk Frenis g
FAET PortCDM shpn 4 » ¥ 1M IGER v p 3R R b v B dpdg 2 ek 1T 5 5
A IR 3 R ol RS TR AP AT A N STREY R
’]:‘T'Jff’rif:’f'% RS K AR {Fanlki o @ F % PortCDM 3 B%3:E 2 4p B
gkt g AR kAird L ap b ol SR T ARSI TR B FHA A kR
FE 4 2B s ARERFFEFER TR AR gdED e BiLIFA
Bend g ko e B PR Eapdgenh RS iT s B H BB v e T s B
PARM AT B A b R L S R T BB A AR FIT M A 2 L 3 R
R o NEFET BLFFOEEE - FBECAAMPIT M G AAFEYE
AR EAFEZ AMATH AL ZFE 2 A ENmaE FFRE
( Common Situational Awareness ) > #]#* PortCDM % ¥ 12 § - i § 12 ’é? L TR A
Mk ks 4 7 II@‘J)\ A k2% % (Lind et al., 2020 ) 1

FIRABEE 4 B o R 7] 2 2 VAR IR > 3 B PR S SRR K T K
EE TR ALE AL (PR 0 2 P RE R £ 0 N LR
fopn i, R TR LR AN PR FU LM ST EIERR LR S 7]
PRk R ISR RS NAEI ML R @R E L Sl 85
REAETRL DM ety R R PR ER LEEL L LS R
Matd d > S PR P IR0 E P ol L 3 B oS BRS¢ chPF(Lind
etal., 2018d) ' .

Lindetal. (2018e) P14 ?)EJH‘ % 18 PortCDM & § 5 »Tik v 3 kg Leh
PEA » X538 0 B A K BlikdpincnE £ 4 cPortCDM 1 & 1w P A5 EL 3 M
GrenpE B ok T BB T AR AT B A 2 g sk o 4 - AR
FTR@* ek o ¥ SBEBLEIELFEF LY FTRAG oL B T¥
P g &4 o

PortCDM #iF F 2 VL g v B fecd jnfe

O HiEE T PR IENAPTIBR T BT DR T eE T B TSR 2R
#

@ LEARFRORFEFLIE URBEC BRIALEE BT KR
5 7 TR RE

@ FiFLP It AITHAA TR B BRAERTH LR
i

¥ ¢t > Lindetal. (2020) "2 3% 3] > 4o & 7|32 Grrmdyint BT A
BT iR iEARY MeET 2o IERHEE P PortCDM & Fr 4 & ke H @
KA B L 0 NFERE T G DARGED FTIRELE A B X LR R4
g ¥ EPERT o
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2.2 PortCDM 2 ¥EZREHFEF

2.2.1 PortCDM 2 Z2t8

Lindetal. (2018f) 1614 ¥ gt FF3HE Y PCMF § b— 6 o il U anig % -
BATAE Y 50 A FMRS o A A AREL F R RR R iy
LHe o % PCMF riFip v fodpda s 3 BAET > G A IUBPFR b psm ~ o7
FIRBcFRAf ERATADEP AR TR L F RPN E ART R
T OB GIREFHEOFRCEERT RGO FWMAEMIE o B Y - g
faf B EARL BT AL L Z BTN Rp s R BB S 4R
f6od - k3B r TE s JEp B RF DI FEHETES o

Lindetal. (2018g)!7= Jt a5 BECE B T F %% PortCDM 535 5%
BRSBTS P R OB ¥ b e B 2.5 9757 0 4 42 407 PortCDM £
&%&ﬁ#(%MDMMwmwMWMPEEi%PMCM%%;%Zk$%§
Foo YEINFREC SRS S BRELES P2 DA ARE TR
Recdjbv HApR T B 24 2 e (P8 2 Iﬁﬁii%ﬁr* Pz i endd ) ko
AR T 2. B e i o

BARE Y- K& o B o PCMF B * 258 v 4p b 12 B 5 4 2
FenF @h > SRE L hh g 3 ¥ ok e pF FF R 3z (Time Stamp ) FAL > &
B ﬁﬁéﬁmmﬁﬁﬁl/\ FHAT 258 PCMF &7 FA & £ 8 6 2 54 e
B sinthdac 4§ ' e PCMF FAl i nzr & AR R 12 B fR X gkt o
Mk R AR R R T

S Nl -l & R Tl%?‘ﬂ‘ii—*—'éii R T ARBE I BE TR A A

% S zfe PCMF Ap Renpr fF BRsFofl > i&m WaeiphJIZ B A 2 7
L e B k&Y o Puadkr #E&éﬂ%&éx,‘ﬁ<il§§n€? PCMF % £ % pFR
Bie o gt S S E H A 4R e Lo aup v AP {1 B A 4 b Adrdaie
NASER I E*F&Mﬁm?i'*"fi » Ao VIS ~ 31K A s dp i (TR~ TR/ ITR ~ 45
AR IRE R BT o % e RBBIFR T BT M T M R ASES
FenFis 3 T g“ﬁ 6 PortCDM e ] » 4] * M2M(Machine-to-Machine ) &
EDI (Electronic Data Interchange ) & {7 3l 2 4% - gt k& B e975 B o chp B 1
TG 70 5 58Br LpEATpM T MR Bldc7 B IR B
BOBRAFRIL 4 ~ B BR ki kE) 2 '*’iL-;p& penfp bl chd & (4ot

FEAR KA AN A RREFARSESE) BT LT
L RS £ g1 TR BT o ?;2_{ ’%i YL ERET s mzurs;;grﬁgﬂjr B A (4o
Gpdi L E BT ZOEE ) L BT H UL TR T B e b

AR B BT N AT #B%’HT%I“*‘F"PP,&%? PortCDM % B i it & © eh
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f’E“%";’jf' Bl B pFS B EIE}L “‘L% ’ IltiG\'&fiTL E‘f’!fgﬁg,ﬁfﬁi%O&f; » T
%= ko kv i¢* PortCDM 2 KPI % § ¥ p 372 KPD> W #§Fg ¥ 7 $7:c:8 6
-

C It E 0 PR MR s R o P\%J{‘E_ °

@ Conti Impr processes impl

@8 rort Collaborative Decision Making Principles utilized

g PCMF (Port Call Message Format) data shared with outside actors
\g PCMF data shared among all port call actors

g PCMF data shared among core port call actors

\‘: PCMF sharing platform established

g Capabilities to share timestamps (PCMF) established

5 6

Maturity levels and what they include

74 %k * Lind et al., 201817
B 2. 5 PortCDM = 3t B =%

Lindetal. (20192)PMp di- iz fejp v A @ P 873 7 it = 7 3R PortCDM
AT F A VLR R e e T (ﬂi AT P 07 R ARER) 1R TR e
% 545" PortCDM « FJ@t > B 2.5+ dp i i 7 # 5] % 2 4 40 PortCDM #7 5
L et A o

Lind et al. (2019a) P13 5] & PortCDM ez 3+ 4 ¢ » 7 A 1RH4 57 %
(LivingLabs ) eh RI B #4734 € > #9773 S 2dnda B (T ¥ e hd ¢ B &

—ACRE P A E L TR W IR FE AR F S L R 2 B en
TR e P MR F BB RIAET p e P BER (MetroMap )
18 & 2R AR RiTenTENR -T2 2 BT 22H P 2 RIS
rﬁg %4 2 B enbf o bl T BEH T 2 EHF G A £ AaF Bk o 9 PortCDM
RIFBFHERIELAT 24 FTAGERDRESRS PCMF % ¢ A7
HOE ERESNL - M’ﬁﬁg o pMAITH R AL A BARSOERET

(FocusMonth ) # & » #-PortCDM R B & #icdp = 3 RB R * 3086 P ok § 4548
B FENAEY of Z T FRERES > AT BN PR BARR S TR R
HHP g T A PR o

2 i ok

ERENFEELFFHREOFHE M ERRLDUREAMIT MO
GF Ao o €7 R ik ko - 2 PortCDM 5% %5 R P > £ R
SO EEFHAEAHE > P AL CYFI BT w5k ol aik
Vp58ico o PortCDM S A 248 HFA & - F L83 25 fo L
387 4 47 0 JUFE _PortCDM e 25 §_F B ¢ ko

BB 47 % PortCDM & il sk » © § 7 % P A SR A2 4 e H
BRTRNE % BARS $E
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® PortCDM = 34 B {228 | 5 PortCDM e ;N9 5 3 5 7 F s g IS
® K% PortCDM £ E ¢ (International PortCDM Council ) : # & 4+ %= PortCDM
A BRI G O B REEF SRR
® S-211 PCMF
® B RALT 2o AP
7 LR AL R E AT B AIE B i B PorCDM
? g\:‘j%xﬂt‘ R xb%tl:l
[ }éfmA%1§¢ﬂm MR By = 3 R T E AR L ol
RS L

[
‘Tﬂ

[ )
h\\

2.2.2 S AEREAEI

4 4g 308 3 4 (Port Call Message PCM){J@ da ik T @R P P
F o ddg b it 2 4 4p M e Btz e 2228 7k (Metadata ) 5 XML
Skl 0 TE Y0#B ¢ 7 7 namespace ~ annotations ~ diagram ~ type -~ type hierarchy ~
facets frused by ¥ == (B 2.6) e PCM 45 7 22 [ — sindg iz - B v | 4p R
dficdy o 2 Tk i (State ) jenE R85 BlAtaE 05 #-4) ¢ 9 locationState ~ serviceState

£ administrationState % 4f 32/ 14 -

AR B nPortCDM S 235 % ¢ » AEE L £ 8 * 1PCMF .- B + £ #icdh
A gé’“ﬁaﬁ%r g g grdndg s dpdar VIS 0 H s 5 B H =2 B
T 4P B3 L o locationState % T S F ¥ R PIE S B F e im ¥ hfiR (d
Y e tlmeSequence #1]);serviceState % 77 PRI+ ¥ % i B (4 44 timeSequence
A e T RST B A 8 TR S dn i ¥ > T8 Zedr (FE A R

administrationState ] % & 27 pPRF& %k fg A4p B 05 B o
Simple Type serviceObjectType

Namespace urn:mrn:ipcdme:schema:port-call-message

Annotations The reference to a particular service in service state and administration state messages
Diagram

Type union of{restriction of xs:string, restriction of xs:string)

Used by Elements administrationStateType/serviceObject, serviceStateType/serviceObject

744 %k The international PortCDM Council, 20196
Bl 2. 6 PCMF F L4 5% # i)
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WA 2 PortCDM 3+ 4 ¥ 4 m i@l v £ 8 = 4,2 PCMF d BFRFR
& (Time Stamp ) ~ i % ;i §§ (Location State) ~ PRi%s% f& (Service State ) £ # 32
& & (Administration State) = A F AL rle s o R Ricd R A (Time
Type ) ¥ ;1 i %5 4] (State Type ) %= (B 2.7) PF R #54] & % planned - estimated ~
actual ~recommended ¥ required > & & S AP 5 B R A PRIBR G B Ik G o
% 3 P Ee A PortCDM S % F % chfiw o fl R F I chp B fRce ™ ik
AL @i o gl TLRPPFF 2 CRBEFILRET A H T
EpE o e AT R A EEE FTESWE IR o

PR LHEETE AR Y (Blhe L HE P F R
SRFEER )RR FAEHE (Bldetdpda ~ 50RA SRR ) 2 g
B/FE R RERIIRSGREAE T F AR N GIRE (B4 4y~ 3
KA E ) R EEE A GPRFE 0 12 % FE3 (Estimate ) ~ £ 3% (Recommend ) ~ 3+
2] (Plan)~ & & (Require) #FZPRFFP EE 4o~ ¢ SR 4n~ ¢ SR 0 o PRI %
e A Zlanie & ok T a0 F IR R BT JRAED Boilat R85 2 i A el
Room St 2 BahiR A Gl R BB fomiE 7 A S T
B0 Blde TSR A Gk e Tk AR e

=1

Time type State type | Time sequence

Actual

[ 1|
I

--------------------------------------------------------------------------------

T %k @ Lind et al., 2019 2%
B 2.7 PR Reaged
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2.2.3 PortCDM 2 fEFH

Lindetal. (2018h) I81¢ j& pl i@ £ 7 R 58 B L R 5 13 81 chprge - o
P BF R hE A RE R A AR 17 o W VA4S T Cold
Ironing ;> & & % § * Cold Ironing % > PortCDM F r’fﬂﬁz;}fgi—' LA DY AL A
Ffedp b e HE R R A R RPR R BB L R R TR Sy S
AR B 3B R e F

o

PTG RTI0FaE 4 B P A 1000 WE ) P enfdpE 227X 410 §
TETRE LB AF AR AL AE SRS ST AR
T B 2 Gdeid g mﬁi;f*-l Fod WE T BN F N ADEIRT > FH
BEL BB AT o FRFET R E @ EGT 3%?' | o Lind et al.
(2018i) 53 23 4y 4 2 ik v m%imﬁ!“ﬁ_ﬁlff'“& A B Ry g O e
LA Y B NTRBISL 0 f S F LR(CO2) s = § L E(SO2)frF F it 4
O@@*ﬁ%°%Fﬂmﬁ@ﬁﬁiﬁﬂ?#%F§mﬁ%ﬁ\wx%ﬁﬁﬁﬁ
FENF A E O VRERBCEMF EARM PR YA ER
LR TRR BRI RN AL f R R AR R b ST e
RIS 0 2 B B R R hE L T R B 28 e
TRomBER Y W B ¥ XK RARERI AT HE RN R E BB
FEFTAEAMAITM A EEAL I PR LAY ER -

Lindetal. (2018j) ¢ :Hima 471 B v B ent B G v > & 7B v frip A
NEhL P ERE HI TR IRFLAE DA NAFEEF AR AR
F] o F R 24k * PortCDM HUp B B pF R enffiz il % 0 i PortCDM ¢
PB X Sy T B R RF R RT T AR AR & ik
CARRE T MR A PR T - RGP R ok v RGN AR TG AR
MAIZ M BA L Emd PP S E R T T gL b BT B
i A AR

o

Bl 2.8 ¥ &1 7 PortCDM # fg 23| e A% » 3P 7§ BB uE 285 4 @ |
HTIRT L%W@gv‘mﬁﬁ; sonAed T8 g ETA | fads » o ¥ 2 CELN
I SR E T e FERTHE S AT ERNEAT FR B EFT A AT AP
THAEATURBEFTEGS ~ BER REPGgy e (3 FEiEigie)
FAET P DB ERG P PR ST EL e - AR
rg,&;j,}m DRI AE E Ca ﬁvﬁzéfoﬂ,ﬁ% Toppdpdgfeb v 2PN BB T N7 AP B
IMAALBEEFRAZ L L T AT 2 BRATHE S S8R
B TR AR A T - BB A EE R - B v B da2 ATD RV
ME R A KRR R 2R N RBFLEAL O RB TSV M -
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Terminal
E Operator E | ETC amended |€—
a 1
& : 3
g !
S ' New departure
= o F:gtor - plan created
P (ETC-ETD)
|
k72
Ship Departure No Change in ETA | ves| Arrival plan
Operator plan naxtport approved?
approved? > made?
| ves No 3
A4
Terminal
v Operator :--) ETB amended
e i
£ : ]
$ = -
Port E-- A;:\vear:dpelzn
Operator (ETA-ETB)

ETA - Estimated Time of Arrival at a Port

ETB - Estimated Time of Berthing at a Terminal

ETC - Estimated Time of Completion at a Terminal
ETD - Estimated Time of Departure from the Terminal

F 4L %k © Lind et al., 201821
B 2. 8 PortCDM # i 4.4 42

LE BT IR AR F B A AR E i R PP 0 BT AR AR AL
(Berth Allocation Problem, BAP ) £ H ¢ — B 4EHT 7 AR - fFs E 1 F 42
TG ARG i RS BAEF R BEC ThOR Y BEE
CPER o DAL AR IE T oo m BALME R AR RV A 3 SRR A
FleE o TAF R F U2 P RIMPUTA AR KLY RERI LR DI FET
Ferffod @S A H e o 3B T 4R 3 AL 42 (Multi-Port Berth Allocation Problem,
MBAP) TR AR AL - B BE 0 Sdad B R SR
C A Se R o g da i R R FE AoR R e B 4 BT ol B daiE A ok S
RRREZ Pl B v 2 B endnfmid B ik (b b BT R PR IA e S ok
i PortCDM % & 5 B v dp R AP af™ 1 0 F 3 &' MR {oi b sl a3
GRS &

b’a‘»\x d FE

A

Y R E R B ERRF R G b Beang T ARARL S 2T AR
f- 7k (Saced & Larsen, 2010) P 3% 5 Fedk iy g 2 Sfenh? L0k p 30 v b
SRR RS @l‘%ﬁt@’# S PP B 4 7 0 R

W hp e feis T F E ;ﬁ“"ﬂ’ ARIFFEEFTREN s B 27
L ITERA T ;ﬁ,i F iy /,,\ﬁ frdpda g o F TPy F L
R FWOIE A SR AR & #0A] (Venturini et al., 2017 ; Martin-

Iradi et al, 2022) P31 p a v g it £ e en¥ F & & > 38 T ¥ H fosud
SF A KT B ek o
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2.3 PortCDM 2 B &2

2.3.1 PortCDM #5555

Lindetal. (2019) P51 > 4245 PortCDM ¢ 4 > PortCDM &3 8 ¢ i
KB FHCE ¢ 45 TR D BT TR dn g s B IV Ap TR g IR R RS Ay da b
TR enic R 420 5 0 g flde s PortCDM e 83 % B £ {7 45% PortCDM
ek AT - kPR 0 % 1 EEE PortCDM e sz s ISR R i
* 1% 4 %% PortCDM & »xefgh af o

EE sk #E T PortCDM »2 3 ¢ 7 ¢
Jf%‘—g‘x’-mﬁ;f:%_?u,;;ii\p;ﬂm@ 2 th
0 FIF B R i R R T
Phit R

3'iwﬁ%??%%4€mu L T I Ty
A F i

. TEET L4 S PortCDM = # Dl g o REEE T TR T 0 L R

5. AdFenp v (FERAPHT LEF TR I el R o

6. tfTEaM AT M %A 2 Bt ] F Bt gLt elidE £ 3
A+ 3 e R e 1 -

WHE L SHRE S S 0 PortCDM e # g ¥ FO4E % v F TSR0
PortCDM § *& mrg WEAEBHEETT R iFEaifplt c FARET
P s B 2 ichp kA 0 PortCDM § ¥ 9 b v ch TR E 08§ @ a6
ﬁ,ﬂ o

2.3.2 BUMNE 1 PortCDM & R 3i

Arconaetal. (2019b) 1 4 STM 2z 2+ 4 (STM Validation Project) cht 3E
T > PortCDM A W e ¥ ache Bigv (fI15 2R EEFE " ha T~ %K%
K ‘ff"*“ﬁﬁ*ﬁ? B (FAF-FTRIG9F -1 "BR \E’rb‘gg ¥ T
TR Bk FEEEET BELGF 80 F B E'%Fkb"*\b%’d v T i dAp B
FIE B %A »Paﬁ% B g B8 * 4258 o PortCDM #cdpen& # T 4 2 % 3
CA IR TR B H R T REIT0OF Lo I M A R
I PortCDM 3% i #icdp = % 3 3 7 -3t & %v (Situational Awareness ) » I * 3% & 7
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2.52 BYMNE— AL

1. Seaport Data Space (SDS)
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3. Port Community System (PCS )
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PCS i i ek AT 30 5 B 4B B 2 © i 5 R %o ¥ - e PCS
B 1980 £ 1% 0 AR P e EsT LR T AN I M R 2 B e L2
P17 1990 £ 1% ¥ 2 % PCS enE A Pl TR A oegfeff B v HiF, 24
B des FZ A PCS cHESLAALEAREIRATE B F T
WLE S P e SR RAT AL R S o b 23R 89T Bk T T B
PCS ek * 3 & ¢ 503 e r WMo &7 i MBI F b L poj 32 @
e~ B R AL AP s PCSIE P ¢ A ] § e % ¢ R £ Small Island
Developing States, SIDS ) » #c = * i 5 (Dgital Connectivity) ¥ >t # = # 7 % &t 4 {r
»x% 1 M £ & (World Bank, 2024)14% -

23k 2 B I PCS ﬁ_%&]ﬁ]\ﬁ eIl MBS e 25 Ak R ERFOPCS &
/% H - ¥ v (Maritime Single Window, MSW ) & 3L & > 9 34 da 82 gL+ diedy
L Y - ERFOPCS & F 4 H - § v (Trade Single Window, TSW) % 4t
L RTAE ’ffiﬁﬁﬁgﬁ-i e & 2 3% { 40 i £ PCS~MSW v TSW % 3t
ENE R R RS P P A P R A S P
BT R (A 2 AP e S i 23k - AR d > B RGEE ke [ ahE Ml R
X 2O RS for A F T PR AR A b ks
B er3 i (2408 v (World Bank, 2024 ) 42 .

PCS chZE 4k % & KK 842 2 20 18 7 A FE R & Seng 2%l
T g 3Pk (Access) f FH# &% 2enit * § 3P0k > FHAPMIIT M
BAMFAL 2 AE Mk (Gateway) * >t F L PCS & 8 &8 % seend 3 iF
Mo UFEEE SR A T AR 2 R AR R E 2P &
2% (Sacurity) # & % cbr 4]0 b P> &% & (Application) % i1t 3% &
B 40t AL PRTE  Blde i EBREE MT AR E I B AR Y F B g & AT
FASLS 6 o FALE (Data) §§ ¥ 2foh il L ST 0 R R E T
M Bt > A#HK WA (Infrastructure ) B3 -2 35 % S8 (597 F cnge 1A 4
SR TR o 4t PCS A B e (IoT) 4 1478 (AD) fo #icdf ¥
LB L > - HFRTET I RSP oA AR A 2 £
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T Y s g1 acil o (World Bank, 2024) 42

PCS T 105~ T £ R EFT MR £ 22 BELFZT Y & 5 & PCS
EEBESIRAIED M EIRG PCSH*E B aPRiFE P - H P 4 2 PCS ¥ A ¥ &
k- erPRF%3E B 5 Customs information > £ I Dangerous goods information ~ Loading

and discharge information = Shipping instructions % o

g * PCSz 5% PCSHaK Bz E B g vk e ValenciaportPCS
P ARBE hE g B (£ 2-3) w% & M8 1 TEU ¥ &4 239 %
Ao B ET &S50 § R (I 200,000 153 4/ E v i‘]ﬁ%ﬁ’?—?—!"
30% & iE ) o
% 2-2 % PCS # & erpRj%38 P

Servicios electronicos APCS DAKOSY DESTIN8 PORTBASE PORTIC PORTNET AP+ VALENCIAPORTPCS

Bookings—sea transportation X X X X
Cargo declaration export/report X X

Container release status/infor-
mation

4
]
]
4
5
e
Ee]

Customs information

e
-
b
s

Dangerous goods information X X
Delivery instructions—land

transportation

Discharge information X X

Exit information X X X

Export load list X X

Financial services X
Gate-in/gate-out report

o
-

Invoicing

Loading and discharge informa- |
tion

Manifest—sea transportation
Operations information—land
transportation

I - =

Planning information—land
transportation

Port call management X
Port/customs cargo manifest
declaration

Ship (other information) X

Ship arrival/departure informa-
tion

»a
54
-

Shipping instructions
Track and trace—sea/rail/road X X X X
Transshipment information X X

Transportation order X X X X

4L &R Constante, J. M., 201982
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% 2-3 P IRABEES E AP

Release/admittance orders 140,000
Instructions to terminals 180,000
Savings in documentation: genera- 200,000
tion, transmission correction,...

Tracking, customs info DDGG, 200,000
LSPa...

Reduction of errors ™ (% reduction  1.76%
in inefficient movements)

Time saved (in hours) ® 35,000 €499,087 €2.50

Monthly cost €1,800 €21,600 €0.11

Total €499,087 €21,500 €2.50 €0.11 |€2.39
(1) Assumptions: 5% of the documents contain errors and 20% of the incorrect documents involve extra movements.
(2) Estimated cost of €25,154 per person per year. 1,764 hours per year at €14.26 per hour.

741 %k : Constante, J. M., 201913
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7 o ¢ ValenciaportPCS 3B+ A& ¥ g& £y i@ & (4 1,000 § %
A)frERFEXA (160 Fw~)> 3 3| - £hprfF e v]zﬁbaﬁr&jx o 2
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3 3 17 {4 (Interoperability) -3 P |+ (Interconnectivity) » I ® #- & 57 iy
iz Access ~ Gateway ~ Security ~ Application ~ Data §v Infrastructure 4 &
= é] (Layers) » 12 iR:E % 38 5 it mf{ ﬂfr’,;‘s .ubéﬂrs FLIH (T o

6. &‘ﬁsﬁﬁimfﬁmllﬁ&‘ﬁ FeRMT 2R FEfoMAIER R o R R
3T i 7 4 1231 4 (Mitigation plan) » & 35 % "mm T F B X
2o FATERY] -

7. SUPRF w4 Ak AenB g {eB g B PCS ihy i FI R  JT=5N
2 #Bﬁ'g’f']? ﬁ‘:g A F”#ma‘l; ’ rﬂf—' BB RTHEE R R R BT o &
4T E & Y g o 3 HmT o v AAE (Port Community)
% F £ B R m%#ﬁ FERER < PCS 8 4 = Jis ] 2P FE e %
Wug o~ EGEARRE 1L B TR A g S RET R KT DML ER
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e 4 > Fr ik PCS ¥ L HP PN et 5 F 25 o

PCS #4F Fie it B A 1 E (A ®dsh s o (IoT) & 31
Ed FeipSRE s T AP AT MR A RKAI R R E RN E TiRA ALY
i it (World Bank, 2024 ) 421 -
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PortCDM 7 *53+ %
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— Port Calls

Q Search by name, IMO or M... X

Name of vessel
01/01/2020 13:37

Name of vessel
01/01/2020 13:37

PLANNED

Name of vessel

FLANNED
01/01/2020 13:37
&5 Name of vessel PLANKED
N (1/01/202013:37
@ Name of vessel PLANNED
01/01/2020 13:37
. Name of vessel PO
01/01/2020 13:37
Name of vessel -
01/01/2020 13:37
Name of vessel PLANNED

01/01/2020 13:37

Name of vessel
01/01/2020 13:37

PLANNED

741 %k  Lind et al., 2019b>!
B 7.1 foipdpdad g4

& % @ Timeline ®© e

Name of vessel
oo O PORT VISIT

AT Location
STATUS Ok

Arrival Vessel Traffic Area

10:30 AM @ - o
AT: Lecation

REPORTED BY: User 51 min ago

Arrival Vessel Port Confirmed

12:00 PM 1 e
o

REPORTED BY: User 51 min ago
) SLUDGE OPERATION
STaTus o

Sludge Operation Requested

12:00 PM ' o
AT: Lecation

REPORTED BY: Usar 41 min 500
) VESSEL AT BERTH
AT Location
STATUS Ok

Arrival Vessel Berth

12:00 PM @ z °
AT: Logation

REPORTED BY: User 51 min sgo

Departure Vessel Berth

10:00 PM @ 5 °
AT: Location

REPORTED BY: User 51 min ago

G407

10:00

F 44 %k : Lind et al., 2019b
B 7.2 4pda ik pr AR
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Events for Berth 1
04/05/2018 04/06/2018

744 %k : Lind et al., 2019b>!
B 7.3 jppFRR

& Create Port Call

Arrivall.\)essel Berth

Estimated

08/28/2018 09:39 AM

Select Time
At: Select location e

Comment

Send TimeStamp

74 %k ¢ Lind et al., 2019b2
B 7.4 D Frendsda e ® 2
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Notifications

Notifications

Favorite port calls

Favorite vessels

Favorite locations

Custom Notifications

2 vessels in any port
call at 1 location for 1
state

/'
Notify 15 minutes before
timestamp

Any time type

Any vessel in 1 port call
at any location for any
state

Any time type

MNo warnings

a

Muted

Any warning

74 %k : Lind et al., 2019b
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