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1

LOGICAL ARCHITECTURE PROCESS MODEL

11

Introduction

The Logical Architecture is based on a high level Computer Aided
Systems Engineering (CASE) model of the functional requirements for
the flow of data and control through the Intelligent Transportation
System (ITS). Structured Data Flow Diagrams and Specifications are
presented in this document to illustrate the decomposition of the User
Services and User Sub-Services Requirements as well as specific
strategic requirements to processes and information flow. The Logical
Architecture CASE model further depicts the input (source) terminators
and output (sink) terminators of the entire ITS and defines the

information flow into and out of the system.

The Logical Architecture is first illustrated by showing the interactions
between the processes with the external inputs (sources) and outputs
(sinks) by the top level Data Flow Diagram (DFD 0). These bubbles
are then decomposed in lower level of Data Flow Diagrams (DFDs). At
the lowest level of this decomposition are the actual Process
Specifications (P-Specs).

A structured English specification is composed for each P-Spec to
define how the P-Spec output data flows are constructed from its input
data flows. It is the P-Specs that represent the sources (and sinks) of
data flows inside the ITS. Technically, a “data store” can also source
and sink flows, however all stores in the Architecture are tightly
coupled to a “store controlling” process, which can be considered
logically to be the source and sink for data to/from the store.
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1.2

Methodology

The Structure Analysis methodology was used to develop the
Malaysian ITS Architecture. This approach was originally set forth by
Tom DeMarco and it is based on functional decomposition of complex
systems into single-function tasks and sub-tasks.

The main source of methodology adopted for the Logical Architecture
has been based on the work of Hatley-Pirbhai (H-P). H-P is an
extension of structure analysis which uses DFDs to show the data flow
between the functional elements that make up the architecture. There
are three types of functional elements: Terminators, Process

Specifications (P-Specs) and Stores.

Terminators provide the sources and sinks for external information that
flows to and from the Architecture. Terminators appear on the top level
DFD 0 is a departure from the H-P methodology but it is meant to
enhance the reader’s ability to understand the relationships among the
top level processes and the external world. The P-Specs are provided
as structured English descriptions that use “will” statements to describe
the way in which they transform input information into desired outputs.
Stores are internal place holders for data and may appear on any DFD.

On a DFD, anything other than stores and data flows is shown as a

circular object or bubble. A bubble may be a P-Spec or may further
decompose into a lower level DFD.
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1.3

1.4

Document Organization

This document is comprised of three volumes. This document, volume
|, describes the Logical Architecture through DFDs. It provides a
roadmap to finding information on the components of the Logical
Architecture. Volume Il of the Logical Architecture provides a complete
listing of the P-Specs. Contained in each P-Spec are the associated
Subsystems, Deployment Packages and data flows. Volume |lI
provides the complete Data Dictionary model which contains the
definitions of all the data flows.

Functional Specifications

The Functional Specification is expressed in two ways: First, in
graphical form as DFDs, and second, in more detailed textual form as

P-Specs and data flow descriptions.

In general, the DFDs provide a convenient roadmap of the structure of
the requirements and are shown by the Figures in section 2.2 of this
document. They consist of lines showing data flows and “bubbles” that
represent either a P-Spec, or a lower level DFD. The highest level
DFD (DFD 0) shows the least detailed functionality needed to meet the
User Service Requirements. Each of its nine bubbles is itself a DFD
which provides a first level decomposition of the high level functionality.
The bubbles in these nine DFDs will themselves decompose into
further lower level DFDs, or P-Specs.

The P-Specs provide the essence of the requirements in that they
describe how data that flows into the Logical Architecture is
transformed either for use elsewhere, or for output from the
Architecture. The P-Specs stand alone in that they completely and

rigorously capture the functional requirements of the Architecture. As
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Terminator

noted above, a full textual description of the functionality provided by

each P-Spec is provided separately in Volume Il of this document.

The descriptions of the data flows are contained in the Data Dictionary
Entries (DDESs), which like the DFDs and P-Specs, form a hierarchical
structure. In this instance, the hierarchical structure enables one data
flow to be comprised of several other data flows, each of which may
decompose into other data flows until the primitive or lowest level data
flows are reached. The description of each data flow is provided in

Volume Il of this document.

Data Flow Naming Convention

In order to identify the many data flows with terminators external to the
ITS (i.e. those flows originate or terminate on the DFD 0), the following

naming convention has been adopted:

To_TerminatorName and From_TerminatorName — data flows towards

and from a terminator.

Because the messages flowing to and from terminators are generally
compound messages that will split into individual data flows at lower

levels, the following additional convention has been adopted:

e txx_data_name and fxx_data_name — individual data flows towards

and from a terminator.

Note that these data flows always begin with a lowercase “t” or “f", and
that “xx” consists of one or more letter that indicate a unique
abbreviation for the terminator name. The “data_name” text string is a

free form expression to describe the particular data flow. The actual
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definition or any individual terminator data flow can be seen in the DDE
in Volume Ill. The following example illustrates both naming

conventions mentioned above.

The data flow from terminator Travellers on DFD 0 “From_Traveller”
comprises of the following individual data flows which originate from

the terminator Traveller:

From_Traveller comprises of:
ft-extra_trip_data

+ ft_guidance_data

+ ft_guidance_map_update_request

+ ft-guidance_request

+ ft-guidance_route_accepted

+ ft-remote_emergency_request

+ ft-personal_emergency_request

+ ft-personal_extra_trip_data

+ ft-personal_map_display_update_request

+ ft-personal_trip_planning_requests

+ ft-trip_planning_requests

2 GRAPHICAL DATA FLOW MODEL

2.1

2.2

Introduction
This section contains a complete set of the Data Flow Diagrams
(DFDs) for the Malaysian ITS Logical Architecture. A full list of the

DFDs and the associated P-Specs is presented in Appendix A.

Data Flow Diagrams

Page 5



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

JgH

oo
o
4|

: B

DRLECT

3 2 | g =L
. N5 % o off /Erd
L v 4 5Ly &,
2 | 3 7 W
o e . ST S
\E
| |
2 di 5
, o o 5

e\

LN

) (== = ey === 7=y | e ey | | == e
pam L] Tk o . . Frfm_ " Enorer Charsclnsiics
e Fom_ F et b BBt - oty eifer_
e \shilgs. T
[or ! [it 5 ragt
.

[ee ] |
- T

" | Lot ]

By etove_ Eiteroto

RS :‘v_' B Eph
iy |

Other ISP

K
T
e -
Sifahc s
e Trawpedae

ot bl AT ) N\ . R n b
e ‘.--;.- =N AW % . s 2 Wi v T HAE
e | [ g || [ty [ e @ wmare] [ooee | [tevgnne]  [avmer

O-Manage 1S

i

L= Nk $ U/ : & B
2 . ; el
o . B
E ;i =]
- ERP g =
4 R L\ 1 ) B
1 /21813
SR
2 S N

AHEEE A0 B B W7

Py

Page 6



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

8 local
cted o o Br_ mergency_ E:eu r|.|e _
EaRI-oh, eIy " ‘ﬁ&eséz?ﬁhe'—i,, = inrjents g rgencg eri'ﬁﬂc et other
cigent —hri L indigdtor el THG inothe iR gta fiidEnts
famp_ tate sumkillance sd[‘ e h bt contral ~
EEA T Dt LAl SR
cutfent rgading "
B S gaFa link .dfata_ . E:el.ﬁr“leerﬁt 12 dents_data
ate-identity !
request local
citsent road - 3R R e eh s _data
et ge — Tequestsensor fatedata” E - X
e -~ tptprtransfer= % lan, evants_
FoTirtas Mata Sdating_senso iffa # Fads =
y = atetraffic confrs -
parking Ipt_ el SRRSO I _state = gﬁhaﬂ e gyéenr‘splanned_
Pre_Ttatd it offEr Tratic
. oto idardity Lol request_other_planned
ol L. gl nan N SR
ndication —
Hutem B fotedats ontrol data_
fplodeatister

oo

I SR
othdr data’— gther_contrgl
athe b~ dats ar = at: atd s,
itifiads s E\g ays oingr atus °'_¥|STQ naYs
link_details ar R hnays
roRdside .
' dictie
B fi‘r‘o‘ - other_traffic_center_data EISEN ﬁ;; si
current_data !
de long_term_data e
et
TTran
in |§eﬁL
frtraffic_
images P%eoriseﬁ dnuzual,
i
" . cted
fafe g-emiironmental_ £
GO NS
madside " -
data e - paing ot

Ee e B i e

g) pedestrian_ ’
ats To_hap "
Updats Frovider

cloge’ fime /~— H;gsestriani
Y VB:IcI:Fc:}[ag To_ldedid
afozs] i i affic_data From_hiadia
e i T AT G z

traffic data
o

STV tolltaas ratfi

$raffic data
a1 parsonat

e

- £ st
BB g =
data

traffic_data
aduizareTeiE

toilta affic_data
e peE ]
il oY Al T i
Hatf o1 oyment
gific_dati-AdElnaimg
[
wahjcle smart, "
probg tata - g‘I!c
§ichive
ahs .
ingident dgfationalpeathe >, affic,
traffic yidao Td 1 ormsftlon drdance
maﬁ\emen7 see elf sn r_ rege:
arch

we (i
Tl ation requg

traffje_data_ traffic/
quidames g, iﬁ‘ﬁ"é‘_

1.1-Provide Traffic Surveillance

Page 7



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

incigert  traific
local A ah SIS 3e[Eer
" r A4t at3

o, oads traffi L
local S ?rgﬁﬁ} _data
= ot roadside_data_archive

ighmaiy s B —
) Sensor_status
ft-traffic R dats

=

1ot
It =
pedasrign : it
R gnw primert_
fmme-crossin HEYT-
i a"Yime 9-

Tl

s

pl_sensor_

Qn-senson

environmental_sensor_data_stone

top-cur
SeEhSHP-TaU

Falli =356

1.1.1-Process Sensor Data

sensor_data_archive_inpus

SRS

Cte Hﬁ}'ae_ton‘tml

Page 8



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

1.1.1.5;12
Process Advanced Roadway Data
roaglside
condlition_
sensbr
. data roadwgl
side_ condjfion_
condi for Araffic
data
. Collect
fre-¢nvirgnmental Roadway
hazard Condition
Data
Roadway
Environment A
fre-Phvaicat”
conditions
ay_waming_traffic_
data
roadway “Wragying

sensor_configur;

Environment

Roadway

Potential
Obstacles

ETeagway
environimeagal
hazards

Process Roadway
Warning Data

Fron
adway

F -
olential
Obstacles

rogdway_warning_
eed_conditions

envigonmental _
coordipation

_condition_
coordination

traffig_sensor
coordination

tors-other
roadsi
iny

Provide Other
Roadside Inputs

)
roadyfy_warning_ roay_user
daty coordination protdgtion
warniyg 5

Other Roadway

forsather
dside
request

ced_restriction

uest

b

fvdevehicle
chaleteristics

Process Road
User Protection

fve-vehjefe

presegpte

peddsgrian

presend

p-pedestrian_

presence

Vehicle
Characteristics

Pedestrians

Page 9



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

. _ dicator_input_ d o t
ctad icator, inpu
crent Eglﬂr(e ?_‘slt?atﬁ gﬁ Ege!"_ fli'orar 5 ?‘E ?El ?‘E
ram_=fate - 9

dlcator cnntral_
fg S

;. ardge
] Orlg i d;ta ; LR rgg'tda' 2
c T‘f g 119 9 %E'odri{aém c trol_
ERvironmerd_ TOE PR f ar. '.: na
- s eI Shlmay
=ds "dal'h glan ed
endor_da ; _ VERE
ﬁl‘m' Frafice_data ney _ra_ o ata =
raddang_lot_ mide area i Gurrant
npot-—gata o SEnsor pollitinn  data |
- ga}‘ K gqiﬁ??or i
g,i sensor_ Tl timodal crossing— q{age
at3 ST umrent_
traffic sensor_output_data e
sde?sor I term
ata eddata d '12— -

traffic _ _ oue_
}r;goé' yef cle sﬂaﬁ_ link_data_from_avl -
s?c-‘tage
hdani
Re{g;ns?g[e
static_data_for_sensar_processing
rhe'cle =
obe data”
oI_traHTe
"t ction
apsit b
. apsit_probe_
wehicle =ma link 4
_fTipi cac‘u C-'h linfe_tjrmye elc
LR éa.!(cdul Tom_ dlata

link_time_caleulation_store

15 e
il

h,o\i Ane_
wiolgton

1.1.2-Process and Store Traffic Data

Page 10



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

traffic . d

manage ent_archive_ fmetra ¥,
) : NI

minciden . .

traffic_data_archive Intgm ation— fm-inefdent_details

nghénfglcru n_request

ahs_opmeational_data
tra I_cmég{augsement_

affi ata Haffi %ata_
ot_é'pdlovmen reeqrn —

%J%‘\éide Ilca
El arlréte ace meincident
’ information_request

3nage Bl

ra ____. Ageme

traffic Sgir nt_ i

I g redicfiv
dtafor R,

a_aTt: e g{o?-arc' & :
- foparshiye-
ffi
P
t i
e 1]
g"é i - Hrwiags - $raff'c dafa o
T |°nln ation or_pHTisit — yafflc data
OOLI[i'pa 10T

apraffic incident wideo "

f tt aather i t
g"af{aa_a{?ad_ates ETAhan }'Emeﬁl ki '%'efr#e\fe Y data raffic Aata H:ﬁ e

E#{g requgg - 45 E Ui MR
- fc_data for
I Teadt o Wrosks

--'

" ﬂo-% hil
iy
oim ati
mspm ian ™
fie_dat.
o pce‘rsoan‘?!'l'_de\rices
ratfic_data for_

10 adqr
FLaEETh -de\'rrces

Hop-wideo
Thraga_oitput Fruide Tiaffic
&rati

P&rsfn TEH régfflc

traffic_dat,
I

Sl

|n°#Brt"’ {fn_
= traffic_dat Tgﬁ?ws}a
raffic 3 ,
" eremel et fisieval U
wea BI_ o " H — -
e request traffi tratie_data ata - ] traffic_data_
m Jjat play_ medlidfpd Eﬁ%gic'ﬁ_ ultlg';ltce_
ol 2
raueler b
*ra#lec profil 1 i d'#arrng

o) %IU[EtIOn
fé"ﬁ'%?“ = p 2 e 2y i .
ngffic data”
nsﬁgnng
reqye -

map_data_for_traffic_displd

T
traffic_data_retrieval_parameters

%}e TMafflc

fcl'nu-tlaffic

1zp Lay—rprTate i X
H‘gtafﬂ . "

- da rj Ig‘uest

MmUp- r2gues
13 H=play
upfats

1.1.4Dizplay and Qutput Traffic [ata

Page 11



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

coardingfian_data_

ramps_fo. romds
curren¥ roadna -
A A

jam-

termin:
0ad an

incident_ BRI

. d_ demand
Rebnoniss - SEOGRE

ent,
P0G e Wiyl S ther TC
ot Heney—data
la hi i
T &1 AT

viash . or_of er_’
vt
S R IB6Lp e
fop-vid c
fpd i 0 Tl

e Eeséaher_

drmsion data_
=_to qamps

Teident_data_for

a T TM
e o
tra Toraduy &rg i
tranzit poadiay_
pnorl W given
tati ata
Teaff Tl eg\T
1affic
an'noe’];— alklnn [ ge
. Siahn - T3 fthses
ther_paking_paming archive g
g T
TEOnn From_O#rerT_Parking
parking_| be—rta
- B3Nk
Te et patking Lo ram_Paking
AR SR AL Hamafos -
arki ot
SRRty | it
i "~ B Blbetints
. arki 2 =]
H’|a C EUL'FH Fransl f‘ ponse
b static_data
d-infprmation yehisle ceCasl- " p!ﬁang‘lois
o : ot
anin ar el —
gt - Mo
e g2ty
train_sense_ddta ale
. ri_deyheg_confrol " G OTrEnt
AT : ehiol
Lo i roid indicator,
strians L S}ﬁe mnmi_m Dutput Cgntrol Data
To. Basi Faciljfies
wipfE o= -
e hiel
yahicle, a0 data
A gt fa
4 hrk, dewies i erg e, wehicla_
e v N st
}roaan?lvhicle_ - ot MuMtimodal_ dm: cle
preempions Tossthgs updtes algg_
adherdtatus_
o1 AT atus_
NGES
ﬁﬂle cnr\tml ? trol_data
a1 R ghinia s

1.2-Prowvide Device Control

gk av! °#
EL
A fetilste

ather_contral
Salant foade

indicator_control_
Tegeitaia

ned_ewent_data_for
clE_Wgnage

"?ST}E@E}

ramp_da

ansit, ram
aireTal pri

Frity

a

current_

£




Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

G
ST
]gtr ESP{ data
predietion_data
g DA
T ' ¢ zelecte J
- oonoRe o ereon dota
transit_highwa AEe
CLC ‘.. e Fo ] _

tatic- data
[ _cradas -

curren d%hway

g
Sl oo (oo, B
iy e

Qrediction
Cl3
ansit road
lr%%'ﬁ Efur_':'sat - ove[al-prioHty

transit_road

CUr m:k_raap%u Entﬁrg]‘a%rlrl — OVETT

1.2 2-Determine Road and Freeway State

Page 13



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

Lpclates
S

. _- o 4=y inﬂioﬁr hl
g{'&énl_ﬁ:go_r maaéas— puclarce_
ofdims
e rhgtes dms staus_

hiri

?th

%er £
FOmE
ahicl st
%elgggq ar Eﬁds
i - |nd|catr
PUIQ _‘_ILI aDI reqlest saa‘te & _D E\!\%%'S
N D?I’[IF: data_
inlistar ] ) Corral = )
_ a? . ¥ ot far_higheeay s
0 Ipefiesor inp. ‘)"_
fsie s C?Eﬁﬁéﬁtsa i
Ia‘ r—goag Pdi or_flata
ator i ALl Py
Qa!t% 2 rads Per_co
har =tat & for
Toryoads - e
'ndriﬁ M gf g;s:ﬁ% |n|c: SF contral_
T war st - Rigiways  par lstatus
T 'roagg O gy s
ontrgl_data !
ar_td gat s data_ o |c Dr cortrol_ vehicle_signage_incident_data
ful= it d or roacls & sian
ﬁgp Teur_ﬁ:uads

aQer c-ntrolagér B 5l Sus

vg%i-:l Zign_
5
H|g YT

Eu re?t incicent _

e _Slgnage ve%gzaogre
lanned event
- o]
E%Em%_’fagn o IngrEhicle

affic_cia a
oF_h

Erla%wance far
ar|_mesTage

1.2 4-Cutput Control Data

al_

vehicle Iutmn
A

atus Wgﬁ

E%h a;-:r inpt_

eEe T

in'ﬁtnr coptyol_
£l ] |!1 dala ~
or_Pighways

s Sy

Cleater eyl

ar_hlgrisniaiss

indicator_jnput_

5 a_ttgorr_l pl?g"ﬁways

? 'ﬁ{g awavs



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

P fre -

rilhonse B2

ordieet lBpschanoe_

i Emcv
Ptperﬁgearking_

rétmest
d oﬁngg;gﬁ(tl parking_transit_update

ED ||' . : m_

et e A

tnﬁp-Prkipg
canfdfinat
dats bp-cment_
e SrebIE-
lf,pun arhcahr%ﬁ Alls —

AR

T _ _— Hg{ging_archi\te_
B%ar i jtnatgfur_

AL

B
. Rafee
parking lat %E%!JH':%B Fnefl_eccute Easr#g}gw i

g —

parking_data_archive

1.2.5-Manage Parking Lot State

Page 15



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

' T rent
Fta o d? new. Pﬁ%gdg%gdenl’lr nr‘l‘L’_
T e et~ dejs —
%? raT%%JEsa— re uest
?tahﬁrg%ata t%t |L|JrEJ data_
ic_~ . 2
tafic a4 ,
=l TO
arcHye
Hntam
era 0 gnic
| fic_dat nﬁ?{
: aEcog(%a_ P[E)owd%ttStrhc SFIC WELEE
Inteﬁaoe
; = BNsor_
o Fla ke SR Hets
tatic_data cofitrol_update
or_wanicle” - ftoyp-road
slgriage Eﬁ»’
?taho F b \ characteristics
; ?t COoryo ccrpy - ?o TJLJIC?CL%
tatic/data 1 ic a
E:Oor | 51_ co tl”:'ﬁ fiu‘[p t

ta C cgjata

! trm map

static_data_for_traffic_control

1.2 B-Maintain Static Data for TMC

Page 16



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

1277
Provide Ro:

ide Control Facilities

highway_depfe control
for_ maig#hance
il

Aintenance_data

for_highways

td-dms_ipéfiation_

for_highwavs
td-rangSile
ingeefiion
td-lane_use_
indicatics
et ays
immc-crossing
T Al_Tgnways
equipment_stan
o op_
alternaie Tradg
al_highways
T Mwgerossing
status_ I
highways
indidgler_inpul_
data_Iwg
highwa¥
inglicator
cogtrol_
dat} for_
highvays

. _control_
for_m: gance
vehicle_smart vehicle
indjeator_ velelg_smart probe_data_ signage
inpig_data_ probe outp d
fron}_roads indication Tocess Process
maintenance -t for Joads ?mbu" Data S
or Qutput Data wehicle
ip-¥oss hn, o ]
requigt_ defice 4
receiy ns sigffus gofics X
R r_roafls vehige sign_ har da
Ip-CNgss, vehwe sman_ datafoutpu_ har siakes
road probe Nata_ ET) for high\yays
. outpul_Myl or_TIgiyays
train -
tp- sengd
indicatihg a4
indicalyg_coniry
monitorig data tby-har_
td-lane_use for_highwiys broadcast |
gdication traffic_cop#®l for_highwayy
wayls hri_geffice control device efatus
indicafwconirol_ ,
monitoring™ata informatjgetevice
for roads Faru [ tfius
Process Indicator
Process Indicator Output Data for
d-sion Output Data for Roads . Freeways
W ication 3 indicator response ’l;‘{;::n[:l‘?ée indicator _responge
LT 0 P w T ways
Equipment - o
i e Operation
ar at_toads _ for Faults har_fault_data 5
et o
H for_roads
Imme-rogge 1 2
equi it_status indicator
di g
iy forfighways
altgafate r sthus
e E:E_ﬂl_ r_rods lbb har
roads roddcast g .
ar_Hata for Nads dms spius_ o)
fmme-crogAng or_foa - sensfr
status data for
roads Manage highvjays
Indicator
Preemptions
indicaifr_ mergency
contrgfl_data_ -
for_hads presmplions’
her_roadW Adway
i data_for_road agway_
local sefor signfl_indication_ - for_highways
data roads for Jenforcement
interseftion_
state_dhta
Receive other
Other roadway D'S%I“‘
Roadside - Roadw
Tnputs dala ‘Warnings

Provide
Intersection
Colliston
Avoidance
D

o
Tollision_ data_for_ro

Aee_data

fors-other_rogd
sensor_controTs

8

rs-other.
Ndway_sensor_request

Other Roadway

waming_data
for_roads

vehiglo T
ming_data_output




Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

e
g
renues

indicator_current_faults_list

ndicator_ D"%Eaaﬁ{put

hfgaE

top-C rrept
Indigator Taolts

HIBRCERR, 9o

i i -fault
Haee CammtnL- i

1.2 8-Callect and Process Indicator Fault Data

Page 18



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

.%ffFfrTo dia femate uideo E"’é"‘ hap_ LP.%J?'
e

To
and-

From.-€
AR
EOUNCE
Tl e ctatus
resoure
request =

HITT wg .
wel I&E Qelechio

ossible defined
SPONSEE OLIpUT

|frtnt é;’cﬂ?ncpgl (e
road_ [EuE ible gt el'l'lm-lrolﬁfflc i
g I i ane_|data— c-nnenls From{_hiadia
incident
SIS, tdan
gaa Cont cammstmg's.r
id
e
nusual p—
s
cument
miden

Ian&ed

E\FE =

ol

tomdngeident  tef \reg}.
confifRgtion—  carfjrmaton

e SR

f::{n |n§{de
n?é:l'al B

g quesT

wert
atioTi

fep-

fws-curment_ !
T Rlanned evert_
fws-predicted 3 Ei1‘15‘?e _Fignage
incide r\euul_ﬁt_ather_
e denf®_data

Wlton—
r\euel_ﬁt local_
Ztial_ indideqts_data

urrent incident

Blaerid- F:’:' ET E[:::I_ _welirle -Stqriage

" planned” cument’ incidert E s _.; SR hﬁﬁed IanF[ gther

BERTS RR R arts — fata it ngigem_, £, Incide
Y-

1.3-hBnage Inciderts

defined_responses_data

e_defined
T _outpuT_

defipe
&
H

iFncident
&_chang@=

Egssi il deéined_
Spons 3ta

poszible_defined_responzes

Mz
ﬁe}_ﬁonse

d

incident
BEQONSE _
= ml2ar

dm;
CFHTES
¥Br Toits

s
incident

EE _
o 2Tl
incident_response_log

Page 19



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

f-traffic
M

static_data_for_incident_management

inci \,resqtr
A5 — ossihbl
dafa H ? ﬁ_
eferte
nejdents
A eversibl
NE+E ANR_S EFLTS

gmmmdent_

1.3.1-Traffic Data Analysis for Incidents

Page 20



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

iAlasate EISE et

dther current incide
reguest 1008 ANTEY e  IRcidert_ @a be
BvaE Ceta Earu]lsuutput
ssihl current
:' ﬁenfgs: F]En?fﬂ aem'?s'? di— 3 ' aﬁ'ﬁ Bits_
p-gven oiltAt Fdents mLal_ a Qutp
5 . a3
copfirmation

Lemincide ﬁ{]? jons_ BUENIS plannpd event_
itk Aid_Updates VEHGE, Signage
e RRL
pident

GlEths_
neident-reta i

-.__.v.'

planned_events_stare

B |
i cf' Hes EI

D%Slt%ﬁs_

e

a_upmdate

Tep-evant
nrmation

other
fuws-purrent [ st loca

mc?em's data

fung-prerdicte o
weGTher

t_oth
E%%ﬁwa Ddetr

[
Fn IHtID Eﬁg I’SSJ%CIEH

possible_incidents

current_incidents_store

1.3.2-Review and Manage Incident Data

Page 21



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

|sp'|ncﬂ|%%'gte

R

S
I?clden‘t map_data_for_incident_display -

mgd: di=pla

red

rﬂg &.'ac’(ﬁj %flresguns

flee-reng.on mc'%ﬁo‘ns

- uest.rd detined operator_log_for_incidents_data
Hopyible_ncide Irlgcglpg = _PEOSSbEge;iLIF[%‘En' r
opincident JE:"E Vppates
data_amendmafi
Fé)ssﬁéwe defl o
e regles] -
it o=
ﬂoRjd&ﬂneg i $a Ol'l
. ZoLr:
Foheed '--=' =~ tmfflc opercrtlons %ﬁ&;mm
.y rezponseE
|nc:|l:\12|$:1
cm-
BEolne
response
. defined ingidrt_ T e
T FE3HaL, _3313_ i
ttop-defified afi inci
IaI;CPses - e Edselzagcfgges
# h E ertina
;L i raclaz st
i e it~
2Tin

tthp-inciders, |
B \n Lo o) erit
'._ F%g?ﬂl'? 7 ingfiant_ o Hatey o - Image
! 7 a fon_ images, cantrol
T T
reZpdnte

remate uiden-

1.3.4-Prowide Operator Interfaces for Incidents

Page 22



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

-german o4
Dnte el oSt dphan aphsemandion.deman ol A PO ginnafinand .y
ftop-deman
no IR rstion qu ac?vatmn
T d[lnpacpaqs
|n e andnf tlD Fr nds{lal?llcv
trapsit tofderand
{0 s PR
- erfandgtt T ar
anw?lt rEUESEEICE ruFTgst demand_
o Em"imrgnw?cit reqlest - F'rgwgeill'rafﬂc =
dernanf— Pquﬁg? ermand
FEYUES ) ACE
E prl ; _ "
Irec ‘req st L 1o
trangit_fare E
dif) cf .
grails
f
traffic iata
WRIMand_TeEfues
Affic Hata
BH__ D ETT A T
unusuar
EHH B ST
cureent transt_ ' F%%”rﬁ%‘n
FoHEE e%as{ﬂ
cur ent_Othet— A
es_Tse
frvs-LLrre
weath
fes-predictad .
S _-ll rlcSe_
Hnllu' siate FEFUESt —
atF reqes !
LRl : gl price_
- demand_forecast_data reu:tr;ns
rkl i} tolll price_ .
Tli E s & rnsit ol e demand_input_data tdng_lpt geking_Ipt
ar n_}g _tall —_ = detand =50 Frot FERE AT e
ovdrrides

BRI fSkofre s

1.4-Manage Travel Demand

Page 23



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

i polluti
-podlut 2 £
dags iR don_ e slefin,
F pellation_
Ep At -

famRglyan-

Bl iyt

map_data_for_pollution_display

Pr%\rlde Traffic
erat| 190F
|sst]5Ia\,r Pollllil?‘ﬁnn[?ata

palTuti
HER avu_tlopnd'ate

Hution

lEncEte

rndler-

lﬁ“l'o? fd‘ata

Mengne
G

F Ig H cgtpet!nce_
ofite

pollution_reference_data

lution
‘ot data aﬁ 15{poa’ﬂsnde

el ardh
[ ré’quest‘ Fetere

I{uacllse_fstatus

emissidn

vehicle
b ]

emissions_data_archive

; fhwehicl
p?ollrutlon At -

— myals
E;P ensPle

fpo[ gls'ultd?nels

i
PP%E?S

1.5-Manage Emissions

Page 24



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

hii_blnckage

rail_operafions_message .
-op — u fro-maintgnance_schedules

fro-traim"schedules

P A5 Bt

o-Hettterd_rotmc ation

tro-intitest_totification
request_ .

corrol tro-event_sehedules

tro-enlipment_status

rail_schedules_data

twehpi_status {}gfﬁst%unrd

hri_strateqy_override

%?ﬁi% e

hri_sufveillance_data
twe-statrain_ingitation § hi_godrdination
twe-Stop_highway_indication -

Bgrmansie oy, Jve-tain_data

4l Bﬂlance_
d2ga

1.6-Manage Highway Rail Intersections

Page 25



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

hri_dewige-tontrol
~gatus

train_sense _dats

hri_cortrol” message
approaching-r3in_data

=, coordiiation
of_hi -

hri_dewicé_sanze

curment Jhri_state

rail_opaTating
rail_operaticime-{message

ize command

“tiockass Fee
mings
i

rail_operatipne—afiizoies

hri_coord

mHan for_tms
eemption

hri_roadwdy _message
near_term_status

hri_deiice_sense

train_TRassage
hazard zondition
arform

Dgtect HRI
e .

=

reegtion_blocked
denicestatus

1.6.1-hanage HRI “hicle Traffic

Page 26



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

traffic_#evice_control

" device_control
hri_cdptrol_message

barriep’ device_cantral

bl_state

barrer_contral_request

devieg_contral_state

1.6.1.2-Activate HRI Device Controls

Page 27



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

1.6.1.4-Provide Advisories and Alerts

train_mTEssage

Genergte Ale
Adw%nries

azatd_condition
ance_for_dms

hazard., condition

fRude
Param eFe rg

Page 28



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

1.6.1.6-Provide Advance Warnings

hri_plockage

current hristate

pdicted_callision

Page 29



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

hri_traffic_sufiraillance preemption_cammand
local_goetfal_plan
_preemption
data
event pretlée i
. traffic_maragement_request
close_hri
Cloze HRI
on
Co@mand — ol_meszage
rail_operatisns"device_command

1.6.1.7-Execute Local Control Strategy

gtions_dewice_command

cren yclose_hri

icle

Copghys

asslye Rl




Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

rog requests
fro-mairtenance_schedules i
rail_oparatitns_message
fro-train_Soterhta
_: 4 &,
Drata i nFgeul
perations

et notification

A - Tat—erpatations device_command
tro-incident_petitication
tro-event_sefiedules
Etoa-te ipment_ rail_operation:

rail_operafions_update

rail_operation

regirget rail
fefedims data

rail_schedutss data

rail_traffic_control_data

1.6 2-Interact with Rail Operations

hﬂana%e Alerts
and.
AdV|§or|es

rail_operatinns_advisories

Page 31



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

fwve-traim-gata approackind_train_data

mreappraaching_train_announcement
. Inferact -
fuve-wayside Itﬁ. Pr’\;’ﬁnitlﬁ%imﬁnn
equipRTent siaty 2l

twe-hri-st8tus

wayside_status

AR RERRAT

ht~gtatus

hri_ra " alert

train_message

1.6.3-Manage HRI Rail Traffic

Page 32



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

hri_ingidert”data

= ggy_override

hritraffic_data
closure_ ey train_dps_plan
hri_sensor_edta
rail_schredyles_data
Hi_surceillance_data
hii_trattic T B
A e Frate
Managgemen que il
2 hdums fata

traffic_managément_request

i stajys
ar_tratfic_demand

tms_requbsts

Pi_status

intersectiop_bloded

1.6 4 Interact with Wehicle Traffic Management

Page 33



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

1.6.5-Manitor HRI Status

data_response

request_hri_eha

M.

T _=Tae

Refeyains

wayside/status hri_closure_data

Page 34



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

1.7:10
Manage Operations and Maintenance
Waeathe
Meteorological S:rulcer
Service
Provider To_ Frdm
stgorological a majhtenance
Servict—Repvider w til;:r_ . agdhive_data
From maintgnance_ -
hive i
M rolog archiye_input
Service_Provide To.
. Weagher_
indicator_fault_ Service
slearance_
updafe
sensor_fault IM
mntﬂnan maintenasece” .
collected_data g;r'li‘ags da or_dissemination
; Data environmental_daga
‘ Hewer
maintenance_ 1 R
data
fd - r_maintenance dway_asset_status
visory maintdnance
Eis-asler .:'mivi
ommand : ata
: ca-disaster
Authortty mamtgnance_request nived
archived_
intenance_
a-disaster
ma nee asse!
response manggement_
~ plan
intenance_
inci - t
maintenance_aectivity
maintenance_ devic
vehicle location :gm:anm roadway_mai
maintenance Activity a
2
Roadway Roadway
Fri cadway
vironment
Roadway
Environment trvgl- fmo-maintenance_

From To_
Maintena Mainjghance vd-
Vehicl Vepfcle aintenanc:
river.
inputs
Maintenance Maintenance
Vehicle Vehicle
Driver

majhtenance
drjver_data

worl one

staiis

roadway_traffic
maintenapte_information

Disseminate
Q&M

Information

tmo-mal
operator_

erator_inputs

jenan

tputs

Maintenance
Operator

maintenange~Status
for_traps

maintengnse—vehicle_

for_emergencies

maintemsace
for_travellers

status_

surveillancesControl
traffic sarfsor data_for. intenance
maintenarjce
data information_dev
fault_status
traffic I
de status
Control road_in e
Roadway nce_data
Maintenance
Devices i
informatiol
3 maintenance_data
davica |
for_maintanan
traffic SOT
maintenan:
status
rapd_device.
control_for_
envir tal_ mai
maintefiance_
status

Page 35



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

1.7.1;10
Manage O&M Data

enyironmental_

dath_from_
traffic
maintenance”
maintenance_ maintenamte dat.u fior malntenance_ maintefiance_
= data_ disstmination archive
data regqust ' Fenive
reques data
traffic_ ; : enviromantal_data_
data for Gr_dissemination
maintenance Gather
O&M
Data jafenance._dato Manage e
incidents_for- for_archive O&M & status
: nance \ Archive
A Data
maintenance
activipy- 2 archived
et ; mairanance
data
fdca- assat
environmental_
disaster maintenagce managenfent
mainterfance ala : storage fdata
ad 50 W
Elsaﬂw g ;
omman irorn
Authority e rpental O_and M_
maintenanie

archive_data

Manage
Environmental
Data for

O&M

lfisp-maintenance_ Manage
oadway_data

O&M

fmsp-weather

i Ws-maintenance
predictin Jrdway_data
fmspoadway -cukrent_
mifro wedathe irdicator
prediction tmap- dnrevicted - fauly infrastructure_data
maintgnaice  wealhe - assel_management_ faylt_ inflicator_ :::a“‘
. _toatway data plan data_ ngw_
road ?tniso gtatus fpult
Meteorological asspl’ daau ;
Service Provider Weather stafus afort
Service :

Page 36



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

1.7.1.45
Manage Environmental Data for O&M

envirbpmental_

sensonstatus

for_maitenance

enviroimental sensor
control_to™wghicle

environmmeagtal sensor ™

status_from Wehicle
envirsamental sensor_
data_from_vétieta

envifonmental_
sensor_data_for

tws-mAintenance_
roadway_data

Weather
Service

Meteorological fmsp-weathe

Service Provider preditiion
fmsp-roadway-Thicro
predictior

maihtenance
roadside
conaMion_
daga
roadside—eondition_
sensof data
Gather and
Process
Environmental processed environment_

Data fata

pragessed environmental
road_forecasting

Create Road
Forecasts

S0
Environmental
Fusa -
; data_for road
Environmental !
Data forcasting
fused_environiment_data

road_forpeds

Page 37



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

1.7.2:6
Manage Maintenance Activity

mainteni¥qce_resource_

request . .

maintenance factivity data
jntenance_resource

responge asset_maj

iatgnance_incident

gement_plan

archived mgkftenance_data

operator_schedule—trmpTTs

Maintenance
Operator

tmo-maintenance
operator_outpus

fme-mgifitenance
opargtbr_inpuls
Manage
Maintenance
Operator
Interface

coordination
informath
infermation Schedule
Maintenance
roa i _ 2 Activity
activity _data
A
maintenance_a
ice
fdca-disaSter
naflenance.
quest
maintehance
Disaster vehicle
Command activity
Authority Rintenance._ status
response
environmental_sensor
environmental_sensor Manage and
status_from_venicle Control On-board
Maintenance
environmenLa-se Systems
data—from_wvehicle
vehiett Tocation

Gr_maintenance
tmv-maintghance

control
From_Rgadway
fmi aintenance
measuras
Maintenance
Roadway Vehicle

operator_scheaue

Collect
Environmantal
Data On-board

fre-roadige
hazards

Manage
Maintenance
ver
Interface

frmvd-rhaintenance
driver_itguts

tmvd-maiftgnance_

driver_data’
Maintenance
Vehicle Driver
gadside data
Roadway
Environment

Page 38



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

freight_cargo_data

1 T, Cemmercial . @J)ﬁﬁ TTop a'tlon-
m, ko mer\clal_\/%hlc_ nags o, Commercial _ rom_ Rom & E estor —
T Enager T R, |_:'# =L ré:!%mem_ Eufnn'l\ﬁfaom
equestar
T\/%hc erfimercial finartial
IGfe_Diver — i eglest —
cf Eﬂa_ﬂ%%r ) aighmiiny ' drit
- finansial
ef_enrol pone”
anaie av windation
errg mé =4
v grelfwe_ cw anchive
gt i

cf route
SLRQUEET —
hianage |n|ster
J'I]I'I'l |a| emlzl = e“rﬁllmem
= \,%-. c ATHent.,  —
s pe?ﬂons 3 sy
of _hazmgt— !
T - w_enrolment ™,
InfeTiation sEqiation

cf hadmat
cf bdzmat E
Sqtieet i hmetion

St

m .
. v Jéemlal_

: -!"-.-'

Ten el -

o _roadside
datg for_vehicle

oL gmmercial
Rt U er

i chicle
Tencip s - L o

ci‘éﬂ nce IEIEE

rhrcial
Drver —

Chi
ﬁ'.s 1 gcg\gﬂ_ --u i i

o
cu_provide
e~ ﬁ CLion
o
i Frsm, -l meerrclal

ToCommerzial
Rl &_Lrmver —

2-hbanage Commernzial wWihicles

Ty -.

m .
@m 1ercial_

Page 39



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

nrol ment_Sf gniollment_ o gnraliment
aanat Feat;[‘, l ES mm"lhc'" fegist :;; n{?a“?ﬁnt—
freight_ of tag .
cf azmat S350 e Fation
i ]
i 0}:::;rrﬁ.ati-:nn

cf_driver_instructions

a_
. yé;]glcﬁe

mmation

romite T3

aqiii-Nata

of regue. Provide
c‘tnrﬂy_re]so i gV ] c‘f ? Vetlhrq rr?\lr'alr

) Yy g riwer_
r\?l dflrptr roe A i |n L e In e;ac

Manage
di r
Tabsfiodicn F,%:erg EE‘%E%{EI]C ot driver_
of ctati and _qxﬁ?ng :

c‘fmaniger enmllment_

of
i

T
map_data_for_fleet managers

of_retained_data

cf_route_details

of_retrieved_wvehicle_data

”‘lfmfﬂ?’

|n armatio

of _reque
omr Fpard —
e ficle_

1
[g\l{I |“:§.;CI |nssttmc‘t|ons

ot
g ang-

river_route_
uctions_

LT e

fearm-efollment
payme n%_reques‘r

fewrm-eprollment_
e ques
rﬂr T dute_

-1
un on ré‘quest

|:n 0a sid
civibeTepori_
e

Ec‘;r T-preclearance_
A

rﬁ\ﬂ ar I%{est drl\rer

cf_on~Board
it |cl'é_0 a[ta‘

-"-' '?nnﬂ%ﬂ%r—tc\r -dftwer_

In&l pEtions

tewmad 3

-other t
inpuf ren:]‘atl'est‘:i::‘J d

requEst

2.1-Manage Commerzial Wehicle Fleet Operations

-route_ touryp
ata resu

fowm-update driver,
orte——tn=gro o -
- 1o 3 dsid
d i Y] epo
b -né?.llment

on =

G -n&ollment
A Btlon

preclearance_
tE

Page 40



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

3 tcv-dsqta tovd-engollment
tevd-route - it -
ot ata A Eat i tion
o reqeLEE‘s1 = lment _
d-5A
confh a?
FECT Egtute

Bl ity
‘1r'n*‘§.%r

f deEF

Pro de Ch
Drver?_? rnnl
i

I:Fail:%

fda ivity_

igyd-rougs—

; tlment_
E-Ca\{fde _pénqeurgst -
stT oy enrglisent
payment. request
cg ergl%llmerrt_
IFIsETon

cv ensri:ullment
redque

B Yot
| oo, gt
r_? al an
erfa v route_
w-tqute

map_data_for_cv_drivers

0 m r ial
ghg] na'ﬁc-ns )

cv_route_details:

cv_received_vehicle_data

i

T

2.2-Manage Commercial Yehicle Driver Operations
Page 41



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |
purt fnoutpat
tewdiy 4 b
BN el Pi N Bt T cyg A
Fapance ‘ﬂ% anncg data
Sobpider-

tearH afz:_-‘:| ut

pull>
f%\l—\l' ]
chardcternistics

tc\t-clearap e
i n_oitpls

tc\r-horer

ov_roadside_border_database

tewdSon_board
pcu\rl ROI.OIDLIr

g\rafeditlals_

upgate
T—
Evgta_s.ﬁp.h n
Gt
on.board |
G[ER _
[

_ i cleantlaIs
Tt
regue

i reantlaIs
ati
8

Lon_board_

w3
i
o
=

cv_update safe
LI

o scleenin
et 9

tre -Qspec{lon_

E UTI_
5 i st rg épectlon
dc;{lnse !ton fdj at:qh)

oaldside_
dary_log . .
cu_roadside_facility_lag

e

23-Provide Commercial Yehicle Roadside Facilities
Page 42



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

av screening_

v credentials

o

CV_Screenin
recorJ : 9-

:B'g;mmsj{le icle

eglas v.on_board
ing_record

cv_roadside_credentials_database

2.3.2-Provide Commercial Vehicle Clearance Screening

Page 43



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

v ngpection_
fhoard_ et B

data

.

Cy_feduest
qnet c-%rﬁ_

Provi
oy mérogsigl%sfehicl
eCk atéﬁn
QITmLNICEOns

cv_roadside_collected_data

garr -t
armmer clal
=
Jar-Tx

Inspgc%on "

tei-ingpertion
Fepe -
TEi-inspection_

inspection_ jolstadt

2.3.3-Provide Roadside Commercial Yehicle Safety

Page 44



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

cv_on_board_stored_data

cv_fedquest i
ao‘érﬁ_— Cé‘fr'a e

inspEChions

Rl

DDmmunric;ae
el tin nﬂaoard

CH—boar oadscfde o] rﬁrgorglg g[gicl cv_on_board_stored_sensor_data
=|r= E!I -] ? rol Diata
are @er ACE
FLre"Hae-
C|f-1—rt:? LIgFL— neral
Semc?ei ata _MEsEage Provide

Communicate

Ccfﬂjwmﬁm'ra eﬁ|lcl = ﬁrec'al
- %n er

to Ve I erﬁace

D-ge Enage
’ ; vd-output_
3 le—&?&rd_ eyd-critic
; satety_prokfem
; fov paveighit
ov_pedquest_ chicle foyel-cleffear o type
B et o = pf& foylihiver i, Bt
cvd-drfiver_ gerferal |~ gotw.
input_fype %esagﬁ }ﬁp draétc?uest

2. 4-Provide Commercial “ehicle Data Collection

Page 45



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

. - tocyias-enrollmert
trgat{e enmllmen‘t_Egeas data_ e |rrna'p -

L]
e L
3
ax of_enrolment_cf. ehrallment 558 g_l'{ment_ tpewas-provide -
Ut data  requs SnnITREtion 'Peaa{, - « s '~1' data
e -
SR
enrnlliment —
m enralimeEnd & - | i
IRRpEtion uens'l | yas-p pvide_
CW‘Q- ™ # ricate 'f
cqueensrtnllm f B - ‘E%Eh preial forwas-enrollment _
o rem Mn@'ﬁl@g‘jn A
enmilmeant — . A
GonfInTigian fapyvas-enrollment
colHRTGtIoN -

of enn?_ume
p 3T 2l N -
o nmation

G- .
LR e IS

cw_enrollment _
R matio OITIME,
‘fment

oy enro Ime

R e

Ty oir-carms
Wahigis e

cv_tax_and_credential_fees

woirrequeast
or_trrferbgtiom

figde-
o _roadside_facility _locations cv_safety history fe\ips:.'f -
o o database S
request -
w_safety
ez
fa3-garmer. o rs\:leer_
B s . e
: SN T e
J3: adlsid R | rgsgntla =_
QR T e Smns 'J_rl da&e g m?dside_ - @le  —
a I_l.erﬁes n 4
f g ees - g, bn Oger_ ) ﬂ'ﬁials_
it refuest -
WA v ypdate_ Eoredentials_
o reshonze

s jolation_

archive_data

e

2.5-Administer Commerzial ‘Wehicles

Page 46



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

fowd-wehicle_

f | I-a%q'élESL number
e A
LcL\Irm \;ehlcle e tgtc#[no"l 2 I{ data_
|d-H £-
1 -driver_
numbier *c‘\rm-o tput_
ag_data

- i Frovide
fmamer_ Frovide Commercial

Vegﬁ%’}?ﬂn ager

ace

a tore

e
5 5§ Eé{l??lals'_

cv_tag_data_store

tag ~dat
gt“ﬁ'rea

cr_tag data_
e Ea

n bard
tgoc[kﬂtgggt EVG‘I'S =Tecord

=t

requ
Zi=thinre
clearance_”data

Transrnlt

?T}Il'n ﬁ reial
3 ata

ow_on_ board
sefte -
OIQTHQ_

T
‘gk"ldag
Iny e
electronic

3 o i
- chegrance_data

2.6-Provide Commercial Wehicle On-board Data

ford-griwer_
nurber
feard-capriar_
numbs
*cud-u put_
aq data
t E!cgt f|r|a1_

Page 47



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

2707
Manage Intermodal Terminal Interface

coptainer
" - cofitainer
location_ . i
containeg for erminal  igentification_for_
status_for arminal
terminal ’ container,
antry_permissian delivery_
confirmation eghtainer_pickup
groviw:!e equest
g rmission ontainer
parmizs! Tracking
tnl:lc:r_ S g‘!anaqe sentaimer—pickap_
location Manage Yontainer Pi‘:}?ﬁ‘j'":; " sonfirmation
Terminal sles lacation_ Deli\repry
ev_vehicle Access container_ iformation
dentification to_driver 2
i . containgr_delivery_
entry ., ainer_ . relaash_statue request
equest contiiner_ _information_
pansfor_
exit ocation_
pglest request driver—
cradentials Manage information_on_
Containar dlease
Release intgrmogal_terminal_
aperator tiata
fdlmip-container
g IT Intermadal
atailability_request Terminal
Operator

tdimp-containgr_
Provide

availability .
tofa- feq Intermodal
dontai Terminal
Distribution and "?\t,g""er‘ Operater IF inermodal_teyminal_
Logistice Management foifms-ghipper formation aperater—inguts
Provider contajfier. 4
relgase fcajcontainer
relgase
Other
Intermodal FMS
Customs
Agency

Page 48



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

2728
Manage Intermodal Container

Location Data
Source

Froim_Location_
bargo_data Djta_Source

containgr.status

container
dentification geten-_nine
for_terminal ontainer H0
- Status.
container
pcation_for_
terminal

electronic_seal
data

Provide

Container
Status
g:::,g:,s Interface

Interface 4

el mp-
E‘f{l::n gi-nar coidainer_
fea-contaier_ teabcontainar location locathgn_
seal_status reques!
request stdtus

tdtmp-container
status

Customs Agency

Location Data
Source

Frpfn_Location_
Data_Source

Determine
Cargo
Status

.2

3{g0_monitoring_

carg
inforr

Provide
Cargo Status
Interface

3

tdlmp-cargo_ ldlmp-cargo_
statys fdimp- statUs—request
cargo.
Fdmp- tdinl p- Igfcation_
coptainer. cargo_ equest
stajus. location
reqyest

Distribution and Legistics
Management Provider

Page 49



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

2735
Manage On-Board Intermodal Applications

tfcs-commmercial_

Freight Consolidation
Station

fics-freight
consoligation_
locatig

flesobntry
pETmission

fesexit—permi

vehicle tfcs-ent
identiffcation LTS
tfes-exit- i
cv_wvehicle tdentification aiest ggl?;rzlgt
STy Yoo request
- Manage
N On-Board
e Facility
container rafe Access
agatioh_request 4
antry
permission
axit i
— Antai Monitor
permiission a';'“;':"’r— Container
location Status
2
contajner_
bermndal _chassis_ transfe
stalus_reques location
information
Monitor
Chassis
Status
chassis termodal
bs cormainer
dispatc
fic \ chassis assignment
intermada
Intermodal nbak
Chassis

intermodal_gonteimér_

tevd-intermodet—
confginer

transport_ tevd-co
assigiment transfer”

log,

Driver Interface
for Intermodal
Freight Dispatch

on

Commercial
Vehicle Driver

Hiner.

tevd-intermgdal

Page 50



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

2.7.4:6
Manage Imarmodal Dispatch

container_pickup_and_

antainer_ ntainersdelivery_ -
ckup_ confirmsdtion
, armodal © nfirmatio
tewm-in al_ E’lsl teh_ ‘ container_ contaipdr_
i assigymen delire ic|
contaiagr_stat r ueﬁ" P uask inteprodal_container_ Manage Freight
us_request Conseolidation
Station : P
:cvm- |  rmodal Interface laipen iner_pickup_
i i _ B .
Commercial consignment E{:;;ﬁanager container_ Monitor Smt[l';'“dal—w“ta'“"’— &
Vehicle request Interface for _for_ Intermodal
Manager Intermodal fleet_manager Elemants . .
g v intermodal_container. contalner_
in odal_ H - - ntainer_ delive
dispal 2 A monitol status tfe livery_ i1 LS
assignme interm cohtainer_retiyest
intgfmaodal_ ol or_status intermedal_container_ pi -
nsignment_ r_customer stitus_for distribution confirmation
intermodal_ ‘equest i oglt':l_l::réﬂ;mus
container, intermodaf_ —Saus_ Ereight
shipme containdr_status_ / (o7-other_shipper tdimp- Consolidation Station
status fromothgr_shippar Manage container.
Manage intermodal Distribution nati
Intermodal ?r%nr:a::;nrs or 1 and Logistics confirmation
Custamer 4 Managament
Interface Provider tdlmp-
Interface ontainer_
3 ditiary,_
fic-ship i ontainar_ Manage 5 fetiogp- confirimation
status_ deli Other contaiper_
request tic- canfirmfation IFn'flaé-modal ctatire
shipnent_
stat Interface tdim response
contginar_
fic-fraight_ tic= location_ fdlmp- fdlmp-
consigament_ consjgnment_ response ontainer_ contdiner
regueagt contfact toMms-shipping shatus_ pickulp_
dination quel request
fidmp-
Intermodal ner_
Customer gifms-shipping_ locaticn .
cpordination query Distribution and

Other Intermodal
FMS

:ogistics Managemnt
Provider

Page 51



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

sehsor data  Td Basic “ehicle

B EMErEnG
grerdency_ veflicle ‘detalls
u?u_ngteput

smafgency_data_raguest

eﬁre%n%nc hicle
attngwiedyge

’\gtgumatlc
ey
EEhle_ﬁtatus

Dacas tatus
\a%tlcfeafs;atus aerw i ;—E.;mty h
- Hetaile—nr - g Basic o ial
g%r%gl'gscres ﬁ,re cte - !\:jeqn Lommercial_
o

|ntﬁrsect|0n
avaudance data

Alndarte-
a
position fin:
Awtriing
] 32? opafational_
.- Fobe dg{nan
it rm Basic_
Erwiron Engq g, Basic huc
B ers a gqicts -
Eanaway
p Hasic
. rom
0
TR ?Pﬁg-e

3-Provide Vehicle Monitoring and Caontral

Page 52



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

\S#gpeialre - ?:5 driver_

e
WA 5

collision-data
safety,_data -

%Erg n cglllsmn

fje-roadside_

icle_smart_
prD £ _data
Eb ve cle status
s grb ?ard _“
vehicle status_
Hisirgs EmElCIES
) ve icle_status_
b EE' atus Aroachast —
yahip fv=shigle Ie tatus
%%tﬁg_ueata e r :sf;ctrnty
prn:-}fm 3 féjv—iagnustics

fb i
5 atus FH\SU enTEilgta

3 .1-Monitor Yehicle Status

Page 53



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

wehjcle_ .
igé%ojf weh| ? 7

=|.' -

IRy Bad T BT W G-
Provide

Fer
I eﬁface

thirdepl
ractiges TS
A
Pl dapte—

thirchanoe
I‘E el e
b -vehicle_ abs-foute
FTEsaca ay
fhy-vehicle_ dpiver_
‘-- ? vl (=] Su‘t—
= SHiC L,
— L i
ghs_wehicle
cata -

thv-wehicle
on_gzke 4

i

fs%\;@thrseptnse
[
- vehicle_an
d g{er Fately_
atatus

SProc:e =
ahs_stehicle_ ?Q?E{ .
|nE|1

1l
fl
Con@tion

Il ehicle
CAFEr 4 —
‘v'|cte To Oy requests

Ehi ".-

fhv-stesrin the-brake
SO AEINONSE servpl response

ahs_usage_data .
. fhy .thmIe_
condition

ahs_vehicle_checking_parameters

anage AHS| anace AH
o %CEEL@@&

ghz_opergiional_

3.2-Provide Autamatic Vehicle Operstion

Page 54



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

Ci m&mic =]
et
V%locﬁ'ens

e

X,

g A v
vehicle
qClion_requests

-

[ A, ty-dep)
o e e e

drives_input cantyd_status

avide feedback_
B, sl

IRtefta

\% ICle
Sar
At

ErfEar_
CHAlE
ke
Eli—‘é{:{?ésrs inrols
A&ylg’cgr fbv-s’[eerinp%n :
. : byl _tespinse F|ﬂtg
LA
bre-brake
Byl rESponse

st'gﬂer_ Frecthirodtle
A Terve. Fesimnse

3.2.3-Provide Yehicle Contral

! Propess
fhre-wehicle

A

Page 55



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

ehicl

wehicle_control_data_store

feheac:k

Fa{n %ET\J'D

AN
£ S ETv0
oveRlTde

Fatnnn

Enual
e
=]

Al TR

eadback
ua for -

actuator
_commarnds

e dhack
r}‘u &

Platnnn
ElE

SahT
nverride

3.4-Provide Servo Controls

atoan

Clp I’Dﬁ PI Wln

Q=
%0 MW

.

il

fDﬂJ

S3
=w

control=data

foedbarl cpeed_
RlEtR0 N EERS-
peed
throttle
command
YehiiS-geped
selps
SpEen—
pietaen, RleRimy
U\re rln‘e Enr
Ee d ack@é
dwiay
4 us
hegdway
& headwzy brake
~ copafmands
%ﬂ\r'
adway
ERVQ
nﬁ]trnl

cCS
|

Bree-

g

meife_

Page 56



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

data_request

vehicle_identity_for_callision_notification_stare Y }twiu:

ardo_data

Prov Et
el
otifigation

3.3-Provide Automatic Emergency Motification

Page 57



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

feiest-

gdal_ trans user ollzptio
e I:'isegda vl e_lmaua"ﬁrﬁ'“ R
gt
e iy
2% d
:_requEst [
sl . . I
rom, _Trapzi -
transit user Ernm Tranzit_ wstdfh _Upefatons o [RaRe!
\reRlc‘Te' credit_ Iner P ramkn adge
i it transit, rpadyd o= - . ol :
g Candiee iront ey Taet Nt T3
trapsi & tiharatark

EI S I'UI

transit_roadwa 2Rt {5 data
e pRom gheer — -
it_condiionz_

om_Transity,
e

i ®
OCaLIr

B Transit_

P

. mniit devighie
kinsk reouest -
0T _arGRTTE
ranzit desdatiopt@nsit fAroby transi
5 SEGIY
ftlosﬁ Tl oats |n =
Ehicle e
o afio
of fransit  predictidn_
3ta 47
Tavet
protie—

ansin BRI

qUest GOn on

fea-area_
nrn, hiedia
3 ) Fra _Transit_
raimatiol iz

i M.

trapsit_ {E%F—m“ef

artion, Uz
- il roarg
W fighide frakide fadafie- ans

ICEs
- request

TR

tranzi .
i pp-Trensh.
AJUE:

transit e EF o poTransi_
trnst TrayaETs_request Nl icg ac%leg it
] = user
L - Eide 13y data
el adgarﬁed tolls,
d i 12 Berrfimm
- & transit wehicle
ansit_servics b
Sratisn _ddta e gt uge adganﬁe%gtol -
- L dei T

transit services tranzit fiser_ Eayma - . ide_Teguest

i e %zakj& Yedi Taernity nadzide
ansit_zervice ices
ANzt semdce s .
R (-,
it zarg Gl
B G E senvices, B
mEnsit_services
changes Tespanze &EFEJ?“C%"—
Ersant

i
1l
i ngcgf?éﬁt ‘EEr ity jT‘,cheduIe

rom.
an;
BiweEr—

dhit ) nsit
st Ftacer S B TRt _Fleat_

e

Il

A
- A5 ¥

dhbnage Transit

RS

B -

Page 58



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

dal 4
_ L R e mtspgransit
'_'ﬁﬁ'?ﬁ':le— EE] %ﬂ A advisary, e Suidions

tns'rﬁ_t\rehicle_
AFEltimes transit wehicle_
i

[Ensi service
et rEqUEsT —

transft yehicle
amvgl-deviatioms

o \tehi I
MaMHEEn risit-ferricas _
Or_sUEnanos
B adigtian_
e

tfm-proposed
comebtidns

nga\éehlcle

b= ralodrity
B '.'--i Iﬂﬂpgﬁv—
it e e e I'J:-ﬁ A -

trafzit_probe_data . X . & wiH m‘lﬁ%hlge%mls

R g

V‘?’?‘{\gﬁllﬂe travele _mnsi‘u_:mfile
- t_wehicle
trangjt_pormdi as_ ?atlon . HRARIEL
o ehlc Esrt
Yansit_vekitle_ tran=it_co tiane

thans ) . Ansit deviations,
ngs' icle_ khicly 2 _= _\r%nr;r_ s -
- ' R R
Enfusa'-'ta it yehicle_ tgm <t E‘L%“ . N o
tﬂmfPs %’Lr!e%?ﬂe_data B }:Eﬂls- i _gﬁua%n r ,'J"" = . N il ce]l.‘lre' I_Opur_ar\:hi\re
N e e gzt deviation_

tpmnsrt .' I"éISEIIEEts

R

4.1- Operate “hicles and Facilities

ftfm-approved
oTren

Page 59



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

Etxr hicle ttd-roefective

he JlE—Etms nsgetions
Prowide .
t anst eshlgrom Tralrﬁﬂ%%lcle
schedule — ”EEESCE
nsaiF—t\fr@nheicsle— anst ! %e ) . Franm se{mces_
e ewa& u:la trans .vehjcleim ) oF_CAMBClions
carrectye_rstructions

wan ' V_E‘fjairc_lgta
ot _— PR
) gleming transit wvehicle_ etermin =
“g”m?" Tbaeqflsm%%hé%lg rEnmqimn Tr%qs#%@e
DE et 3 Iri& TUEtions
g - rqiuceessi—
) transit.vehicle =i i
tramsit ransib.vehicl transit vehicle_
e E'qﬁ}re - - o PruE‘E‘?\{'D”— transi vehicle
feniation — trdn | b arrva itons
veticle__eta
Faﬁc daig

rans %ﬁ
EIIT I:|IID ata

E ECE

ts - tl’EH‘]SIt

4.1.2-Determine Transit Vehicle Deviation and Corrections

Page 60



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

4.1.7:3
Manage Connection Protection

dther_ TRM_
rgal_time_
d§ta

vehidg
COrmechimg
action

Manage
Connections

with External
Systems

T-service response

TOINm-SesderTequest
imisp- fmtgp- cOPmgCtion
servigh sepvice_ changa
response uest request

Provide
Transit Vehicle
Deviation Data
Output

Interface

transit_ trip_gfonfirmation_
from _Kiosl !
- arrival_de

transiLAfp
cop ation_from _user

transit_lop-Tequest

Manage
Individual
Service

=TRer_information

fotrm-individual Requests o )
Service responst individual_transit
= 3 ip~plan
totrm=indivi )
service setfuest Ransit_
irip_plan_ ansit
fimts forysers ans! F
tmigh- individual r 'L—
individual_ servide_ for_Kleqks
ervice_  respofise
request

Page 61



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

et p—
confImTEtion transit_plans

TRt

Bt
i hrsen
el GRS e

aratransit

rovide

Plaf Shore
|nPe ace

Prowide
=L

£

2y

aratar: trans
P_quesr s’?ﬁe e
nfdates
. ty2nsi sit_ HElAL.. transit
trap RETE chandes 2 RLR A -
e : ager requEst respdfise
ttfmparatransit_
Sendte
aratransit ice
EE‘EI_ archive = fanst roadtide
passemger_data
Parki Io
ransi resfonse
transit_data_archive i
ey ——— TR e
agta for_ " — i i
arshive — [y e 3nsit_services_
bad . tEnzit d or_soeEnanos,
veRfie fame o - -
em - W i ansit_services
Ry poate Frovider . or_e?a' _
o fwlp R . .
s NSt service
Lo "'u Y e T s L e
T |ncldﬁn‘t . - Prdier - Schedules anst_services
INTEr=Lar,_archive tmnﬁ%t wehicle_ ! S—Eharial_diwers
2 " MAINTERERCE =
o : . .
. i b Ensit, serviges
f PE R ficnal 4 o wetilcle Fares
nage - -
% ?\i?e e~ Fo-Fliitimadal anaft serviges _for_
e - EiES e e feadeie=lans
: Isi‘t_te::hnician_ N :l_ Ei\fg:r%i_for_
tran: afjicle
e tl'n\ﬁg for.
. i oamaetions . —
Ensit_arthive_ transit_servipa:
EEE advigomes reqlast
it_uehi i 4 : tranzit
g pehice 5 et EEhRiss: Sriteer 1 -
archim e EnSH T g@nsactions  transit s e _for, - .t transit dErAn,
Layments EEE \ s — trarsit_ SrICE, .
Ahsactiom: trankit ErIcES Nl ylosk  UEE --
VEsohpes.  aifgies alimnes 1 N s Y TS
transit driwer, i) Iange_
ﬁo} art?ﬁru ftap-archive
LRandE -
transit transit T fer
archve. aE=r—tor_ -
Ttapls — archhye  —

et
i
req oS-

SREe-

4.2-Plan and Schedule Transit Services

Page 62



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

fov-gyailakbility

E?Hﬁﬁeﬂt— EFr%r;sn

tion

paratransit_service_data

sraratransit Eher\rice
Hata e archive
Process Demand,
R R AL
Eﬁ%ﬂﬁ%ﬁa’ﬁ” e |
AR -
GrEe

Hfehee-

paratransit_availahle_vehicles

t&anm BrVices

SEes

paratransit_serices

d_respomse rangit_serjces_

regqlest— - % T gn _

4.2.1-Provide Demand Responsive Transit Service

ratransit_

Page 63



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

Ik q SEI’VICE
ar_

i
o sta -

nsrt SerUICHE
ections =

ansit Services
EE

P s

_\}ehsucﬁ';"_i?a“

¥ or_] A $ares i
e vansdh Sa%%’é%ﬁ?ms P ——
TEPHTEE

-

ransit_operational_d=ta

transit_service_planning_parameters

ttfm-pHameters ftfm-planning_
Bs_rerguest arkind_lot
3Nzt Teqoest
frmupransit_ .
map,update ;tafm plafing_ é—g&%agf_

U3l
reqlesix

s
upd requast fLansi ﬁ%%mc ?gr &:%nwees
. e B ; i _

Gt o 1

Pa Wing_lot
ranz{_Tespunse

tmit
el

-

2
- ryice
Fr adTA so _data

transit
d
T et
Frovid
- n‘telrga SSor - -

'Ierﬁa : 5 mEnzit_service T L e

%Ei“'eget"t 8 reguast 1 S ™ -

q i ’

" I |ce‘\e'§ﬂamai Tansi serices

nsit sarvj C S
Or_per=on mTices

transit_services
pr=gial request

transit services
[l == A -

ducen'lifl?n
3
B

transit_service_raw_data

Ansit services

. dermar_request
et :
?ore%fcr!,rmem Anelt serwices
ol -
zafvices
gm iz requeshfmnsrt eryices_ [l services_
danie S il

fat-transit
oy -

4.2 3-Generate Transit Routes and Schedules

Page 64



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

R mation NS e mation
8% - -

transit_vehicle_operations_data

Tr?nqﬁiﬁ[d\?aeﬁéﬂe rn ] h| |
Tuiransit vehicla
alFtana e specs
trnit
s?a -
n':celespecs
Mggjt
nd ve

*ranm j

=1 an_
Wi F b
asslgnment

4.3-Schedule Transit Vehicle Maintenance

Page 65



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

transit
«GHjErgEnCy_

st
e OElalls —

transit
bl

Priowid
}rﬁrﬁp nt data Traarﬁ mee%:
- =l

5 onSTI_S': ATve—

transtit )
opr Imation_
nata

rorn Tramsit
ther -

ITIECHE C

taveler

A T

—

ol

sl

o=
,_‘.

f

i

=0
ol

re

r%]r |nméie*nts

{dIE.aEnC |
If%g EI’%ES

g Feogrdination_
ata

ttfirecoordination
re 1 -

4. 4-Zupport Security and Coordination

0
Treler

e e

fm!%

enarate

%EFE nE]k. S

Er_|

=)

est y sLﬁnnse_

anse
et_oltput

Page 66



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

el
Teadeal e amergency deaa e —
. e tsa-rheadia fzo-emergs
b parameters requesl#cknolitedge
id
st |maI edoa‘ta e )
five R o tentlab fhepesecurite
Smets e
re-:|uegs'ta -

ftzo-media
mergency regyes aram
g rams
ﬁa\re B[ 3T e }'ntsgl éﬂ ntl I
fao-video
7 3, detion
reque -
emerg
{E ; emefg n
{HE Rt
=1ai Tangi = gperator flu-emergency_

2 cy_al'eqtrestfe‘flu &

tra n§|t trans
infejmaton o-:Ea |Torr
o Hanape
Eme&geHCie transit
}a %?ﬁlt_m .

HE e

tranélt ;nedla

|n el'f.aicE_rs

Tr 5|l thlcle
R

tran5|t media_

I trans{i incident
In

_request

transi

RNy _ it
?g{a 3 transi
m-transit or_jTchive mgrg@ncy_
raans

& ftd- rgen
InelEent — |gnor ) rues'fag e

ﬁc}-e RE[]en
thtormiatan -

Ha sit_incident_
ata

4.4, 1-Provide Transit Security and Emergencey Management

Page 67



Development of ITS System Architecture for Malaysia

Technical Note No. 2
EFW&‘FER?E Stion

Logical Architecture Framework - Volume |

S

ansit, driver
aliceraton"
L
Breterences—
Tral seﬂaBrwer
I ornl;atu:n
transit_driver
o =it drive

information_omtp
AL
COFmefoN_Updates:

Trﬁqé?tdlﬁt =g

DHE {[a]y]

ftim-tranisit_driyv
[ il g = O

gpeten-

tcians'rt
FIVELT.
avallg

TranA ???\?er
T, cHeiness : e et
i - terllall
g&gfa'”_ata ng o'rtm e ‘dat ’
Gl

tranzit sehicle
avallain

transit_driver_route_data

tholu ratranSiF
ey gnerrrerrts ranstalers

transit, rTDute_
i ToF
retmye  —

4 5-Generate Transt Driver Schedules

Page 68



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

%mns'rt BEMrices
jon, Tor_weticle_fares

transit_fares_for_wehicle

ppianced_
ORI TDe‘t ine
traplsit_user_ Ew_ igle
i o

il
grzenger_

2
I

o
)

trapsit_use

2]
are_data —

transit_wehicle_fare_collection_data

transit :
user -, 13| SI‘[
3 Ehicla P :
e S v
glél':lls‘lnﬂ'lélégr_ t\r"éRls 3 Tata
ft_user_
‘taH AErti
_ et
Ir_l:%qgg 13 es_ﬂ— n Juehicte trapsi
E t\, srfe_user._ focatior th user
credf_dentity IR Etion
et gl
ttu-wehicle yment —
Rt Respenst
e —
e\ e
[
- -
e -
. bad_transit_tag_data FelE S
tiupyehicle_ 1ERGTE user_ T
a . feESSe T tagNdentity
LZE| m\rné'?lcle
Image -
R
Information
transit_user_transaction_buffer
e '
- etz
R e
Ffin
d-fare
R e
a ==
}'td- egast fare_ 2 Fcr}eE'Faerl\-r
e sé?n_u'p ad ad o fi'?'n bR
H e E] i 2 e are
] f@ag_ Hai-cneem-fare—!"mem Z

4 6-Collect Transit Fares in the Wehicls

Page 69



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

trnSI‘_izehche

F-iravelers

ransit services
ravelers_request

4.7-Provide Transit User Roadside Facilities

frats F‘

tr sﬂ
99 jage ¢

COl?S‘CiI

[eAghe

rmatm

ansit ?
or_ro ares

°I|elcl|-'res
ﬂt)f(%le

transi e-- e
passenger_data—

Ugnsh uger

BPrCa8se

atva
'dgr-m nj cfs&d? af ddm

cre

- N

e PoOasHIe Ve qest

onfirn roadflde_
are.p

Fg%uest rr?gn ide_

Erom_Transit_
ser
To ;I'ransit_

Foad: si.tldgi%g_da

adva ﬁed tolls

?o d | sE%nﬁrm



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

]}Bar it S?NICGS

tran?
|r'| orm?
reques

ransit senvices
ravelers request

rrace

I%S IEEJ %ata

'{\
transit_services_roadside_data

ttu tra?nsn

tran5|t vehicle #—,
nformatio

r_data

Pro |de

it iy

4.7 1-Provide Transit User Roadside Information erzaoe

Page 71



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

- ?ransit erériceTs
trangit User or_roddside_faTes
roadsite image
ftu-fransit user

Toadsiie tmage

transi
B ¢_tap_data trangit uze
{ganfsnie

|'_
g _1dertib

request_trafisit
user raXdside
Ik )= -

trran Fuuse _
e daty

Proyide

transit_fares_for_roadside

transit_user_ )
oA ﬁ fauide
e

Téﬁ?ﬁip ?a fe

ftu-transit user
[adaide SHayE oafdside

transit_roadside_fare_collection_data

fare llectio
roﬂsgl_0 alatfon_
piemm atian anzit_user
o }ﬂe_?aTe

thu-ro gdside

Coaes —
THEEza e Paqéuestoadiide_ anfi roadfide_
are_pagmen are_pAymen

4.7 2-Collect Transit Fares at the Roadside

Page 72



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

fesg.emear
] u

PISES  ERESMEATO- GRSt BRI,

1) -2 T
regu i Ak IR
Teo '. el
2 mimnica
ians em g %nﬁ way_
detection RS
traffic.
oarI;—_
EOTEIan oY fasoamarasner,,
||?§|Ednent_
o
SRR M oo urge_
Equas
TEEOU TG f .
b d map_data_for_emergency_displa 1.
‘. =M At ;%?u rent p_data_far_: gency_dizplay arel;c? e.i:‘t]loam‘
infegmration N
of_hagmia
S aon
e
s Pipgige
GHH = EAHE Y
it
g
details
A

é:‘ro\rlde
Ergen oy

trapsit_sogrdination
a3t = AnlEEatan

§mergencyeqms
deprai_Tetd EMmergensy
TS ponse_ BTy
requezt

Erom Emergency_

2, 3 3 -

e Eerpency_
shefency, )
5 ehicle— ) >
S gadien AT spie et
Fn_ TeMiges
TR et fmup
; ipsigert . S
NG g g emergency route_
request {l?nlee_‘t:'olﬁ 1ot B ebinte_ pak
FiTh, =N tmup-
EmErgen
vehitd, = FELEY U R e quest
praemptions

hManage

archive,
senjoe

Rl cation,

ergency
R
teso- archivestifus
- . m a;c('h\\re_
§m archie_ M ive eqUe:

fesoybrohive_
commands

emergency_data_archive
S-Manage Emergency Senrices

Page 73



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

foec-incident
responge. -~

% P i
i irgatimn . ” S
A s TRty e kR SaP i
U EPT'_I | “c;y_ encyda%enrlce aﬁ?:c%n_dﬁa -
alloe:
i toecaincidert
respon e rdination i
N i na ey
pagietert [ Do, i A e
ﬁsﬁgonse i |on
f =-cpller
nTorTEtion
den‘t £nErgan aryice
e%[ ORI llnees |on_d£a_mqmﬂ fure- red er _ \?!
fep-planned_event_dapa c rgr
e tffl
rY-a'\x _ﬁé‘tails
werifigd e ergenﬁy
emaggerioy
T L

of hazmat_

T mation

ingidert ergency [ras

ipgigert_ gty ELEREI
O Apis.

TSR AR .

emlegi1 =ney _request_

ﬁ& er

tm-emergency_
ST

ewerd .
copfimmation

|n nm EMmergen
ails — Fervlie
B

incident
mayday _emergency _data 1T QTR
incident
informeation
madast
emeggﬁncy_
ETEI =

5’?%%5& wehi T2 g

S5 P

SR REn R et

foec-ma a\é
emeargepty_daa

5.1-Provide Bmengency Service Alocation

aryic

3_updates

emergency _service _allocation_crtena

10
comm q0_requerx]

A e

emergency _service_action_log

Onze, uron.
nicatons

$ ?CII'IS

YR
sﬂa‘tc

irans]
. Soor\:[t ation
2 ata ingfdent_
_ yidep
of [~
efrergenc
Z SErijces 1-
mimuricate
Ency rezdure

miErTeny
En\te_ i

S | plhgmey-daa

prmepaen: seryice_
O _tor_anghive

traw ncgkno%}leﬁtgé e

[geng

_ee e;ﬁgncy_
T
emergd ncy_
Shhdims

d 0 Ahicle
A Gt el

amargency_
ac noEﬂEd 8

ocal decisien
Suppo =

incidant
HTE

HE emdata

|ncu:|ent
Te o
=R

il

Page 74



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

 lopdneruengy
ot PO SRR
'i-: c%r_gggﬁmlege .

ITErE vehic!e
resp £t h‘l."E uest —

Vahe" BORHeEL AT -

; EI’%EHCY

‘Iq ndeﬂlln_treql.l =

fepsincident_ ruwde alch_data
o ? tlhs%gtus_
figent sist e i
EIgelzy T, iy
}rué-ﬁ% H i en%ae]hlcle
incident
rceuqrﬂ d_ P ithts
dpeydency_ CrEsSponses
route_request
lncal
decian
frige st
update : :
yehlcle ocation
ar_emergency_—
SETVICES
Frregncnhfaf\éemde—
tmuB-emerganc .
foul _map_reqLPEre;t Ecglr\éeenrg?n\? En:l
If
ErNErEn s
A
qcﬂ'}dent_ ASSESSME
Stafus
Update”
ency_ Erﬂer%ﬁnc}f
%kr?gevﬂedge preemptions

emergency_vehicle_status data

5.3-Manage Emergency Vehicles

Page 75



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

reqiskra
t?‘o ttlja;n\?’?hlcle
e

\r traffi

e

0Ce;
P\flo 'ﬁlon

enforcement_data_for Thd enforeement_data_for_tolls enforcement_data_for_parking

enforcement_data_for_cow

- \tloj&tlci
enforcement_data_for_fare_payment & teqistrati

enforcement_data_for_wehicle_fare_collection

enforzement_data_for_roadside_fare_collection

E Progess | T
GISL.?EHE” "

il

n wehicle_

mtormation ion_roadside_

fare_wiglation
%on‘natlon - infonmiation

o
ou

re_collection
it aetlc;t:n_ﬂ'ata Ir‘?ﬁa‘t?g”

Tatit

S.4-Frovide Lam Enforcement Allocation

Page 76



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

5.7:2
Coordinate Disaster Response

emergbqey_input_for_
disaster

disaster_arChive_
data
disaster_
emergency_respegse ;‘;oc;‘il,;d;
dispatch Collect Facility
Disaster Interface
Response mf-medical
fability_request
disaster_data fiimedical
facilty
availabHity
Medical
Facility
dieat Tacility
diSaster_response
Disaster
Coordination
Authority
Interface
fdca- fdca- tdca- tdca-
situgfion_ fd disabter disaste) disaster
repo disc \gr  Sheker incidenft_ emergengd
dga- respokse avaijability fdca- data tdca- plan
mexical_ input disasfer_ i
facil sheltgr
reques locatjon avaijability

Disaster Command Authority

Page 77



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

aratiansit
Hir

raffic
Paratrdnsit

g garatransit |
e frigetetiest

—£onfiim ™ Conf¥rmatio

fwthga g lot g \rmuparu n%mm

Ansit dewaw

T

i
kzr a cf rout lanned
afic dat e e Fipaet-| BT
i Eng transit_deviatii From_JSP - 1
Hel e B oute Brgeliction Yyafl thar
ot 2L hiTe IS Lie ﬂéﬂé‘ e Erice —
traffic_data - AupSt ~
% 'Eq‘i?i"&””gz L
o RIS 3
regue i ecial_
il ke ol
Trapeter-jota data iy
HavEne |rave|er
Tafactions At
rideshars < ey i
B - Igveler Tiig Bl rg
i harlen 2| Tl P he
Manase . g
Ridéghding yeter 1om hiultimadal_
Pemr bt o
Jerhaten tp_planning et
ridesha :
_ I 7 quidance_ e
Ridior o Sk
ETIITEE ity
PREEE- S
special
ancl s i . e T L
[ - i e :
HRsk kipsks vehg:\e ‘q\l
yans, s transit-Zanices PeQDE_data
Ha5ims 3 oA _feque
o kloske L rent raadway
e
ransitZerices
gt Crurent_athercultent transitialient "Bad
‘ OUIES TUSE  MULRS Tse e_use”
n it_senices
Rk ragUeas.
transit
A vipionpsition safety vehiele wehicle status_ transit
3 mmﬂﬁum‘#@@lag?{ [ rapler | somices_ UBNSH prafe ata
o Tiag uFPate“ ol BolgaIATeTEEs
SBter mv\F {ehicle_smart E %‘Emf"ﬂfﬁ*’v ‘umja‘fe et 7 affic_data, for_
aveler ot el prmion & me Al g,
it gt (et B Rar ties
dmergenc
nerency_
Alfe ftput
1ra;
vehicle pn e—t{a{g _
il peZonal_
i i
ailer_ et
. e~ N
N er 24 driver_ proj ‘:[ewa ons:
raffe darm o Sty P o perual_devic
nr M Byl fehicle_ v FEpeRTeman
tfav léggrs feqles Jransit_deviations_fai
[P Ess BEEERE aliees
_emerqency JSClE
e eﬂ,)”’ ad JMel deviations
Pt TeaUE
. T Location_
ellow pa . rom u“ AR
B Fe Wi BB
e Tl h
o_Rrivevgrom
= Dt

it
advispry.
vehidle! =
mgar ation

YElL

ocation

nF\dEn
nforma

I
=

Vedtner

Brvice —

other
e

ehicle —
rBgponse

rorm_ Vellow

B
g

el gy
eTvice_

lravsler
Iz

DEs onal
FHaeTs -

ey

vider

e
: - e Bt
T traveler
. Fry .
e (e s
u =1 Bl tran
Barsonat
Ehl?le AR Upate_
e 1or! hll% or Ty —
i 3 '@;"Ei’% e
lent: 5 traveler

ersuna“S

rave\er
Ers,

e

rey

#h
Pl
-

ysn%sv%n:y

i

acl

traveler

it el
knwﬁed% g0l

-travals

£} t’
e T e -

B-Provide Driver and Traveler Services

Page 78



Development of ITS System Architecture for Malaysia

Technical Note No. 2

Logical Architecture Framework - Volume |

trip
Je0TTes

travel lﬁonal tra Ier
curr n;_ ondition” —peiEe

Fyalar tri
G
aue|

1S

Sl Al

S
pagking_lot
edata rgenue'st
Enalons

supplied
roufs

tr. VeILEI
rideshgm—"
req

rideshata_
Tesptinse
faratrhsit_
" oute
pasatransit i
AL rezpofize

Paratrnsit
Tip_péquest

tra\reler H Y
rEque
or Erc i

tra Ig{nruule

B e traelﬁﬁﬁmut
wehicle route_ for
eque;g
qr_archive
ehicle i,

W
ar

dance
epted —
af_arthive

traf'gc da ‘raenuest

e dats

transit_devis
& =

advizory_data
feaus
ar_arciive

%How
iz
o1_arcl

fges
; regqlﬁstsi

C Ilect Senﬂcg

ConA nbastson far

ndt
Tequest

“f.Enn. itk

travela

el
R

B Qﬁﬁ‘;iaz"n'

i

Fatianie- ot

senﬂc? L

tra\re &l qullos%

ora

&4-Provide Trip Planning Senvices

senyice_
i

trisp-rail_
o e

fmtsp-air,
zenice

fmtzp-fa
s?r\rPsW

trip_planning_paramaters

fmisp-mylti

senioe

0

trip_information

“&,“n'mgfm

oda
Irma

multimodal_senice_details_data

e
e
1ce

1 -tri
T

annin
requagsr

flso tnqé_g\ann na_

multlmodal
Sery)
e fon

tmitsp-rail_
senvices 2

traveler

traveher .
L

Tfa_?rréﬁél?}
il an

ain,
ese tTon

Parkl b I?_‘t
contpm

Pes#\ahl'e request_

=gt

trayeler info
aymerts
rahsagtioTs

tgysler info i

h{‘a age Traveleks
nfa r hl\re

trl
ar

e arghl (.

iE{Ei';:e_

can |?r(r;?:?no‘n Eax i ,Ea\relel

travel
rmatte

aymept-

traveles i
con z'}wopn‘
fravele

nzacttyn
canfirm airs

traveler

Bt Ton

traveler

Pt e o

traveler
pa mE{ﬂ_
eque:
traveler
paym

azponse

P alra nsi%

p aratra nsit_
o rm‘atlon

I!|a n ezhar
fir

gk

gweler confirm_
dakaitye

y
Biine il

or_dTghTue

ehicle guidance_
i

W
probe o

current_other_
outes e

Carchive
1] renﬁﬁ:,ad_
2hwon use =
oT_arciitie
traveler_
ardl ‘ﬁ

&
g _data

aler_

tha
gr e~

Page 79



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

LB Sl -

Hrdictiun tr%?hgr ~n fhicn
lanned_T ; b . -3 N
g HEH_ afrcdata rEmRs sﬂ_adwsu - |nL{'rma%|Drp'|r
F r Ll {%—ﬁcllﬁ'dlb‘
ansit, I‘\-'IC em data , Jele— "
ot_acdegnry_ 05 qmc_dan_ fo-request ORI aveler . ; ;
iilhon | TG SRRl
- ayls
g
e |cE‘|n Nt oon ey I '\,ﬂ%%'-'%t ¢
il Praon i
|a|3|:|c¥ll.|5|3EI a_t hivel HWEST natast

LA 5

T ot 18t SEC
wellicle_Teques

QITHE. other sepdces
vehidle_rmanfirmed—
rvices
eqie

ooy §
ws-u
Or_are

B.2-Frovide Information Services

ik

Al

Proue Hpvete
o
Intertace p
) A sit_user
fon

frgadeast ™
NE

dyis
.
quests

aveler_ privfile
FHF cle

position
mALNINgT
v's{un_

hic
Lo

ghicle ic
iR S prohain

Yu&a%rr fory
foagcas

VIEOMES



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

1
ot

o traffi
ath;an Tiata_

traweler_traffic_information_data

dwisopy data_
[eale
or_-archle

ngasit adwisany_

Tarsagtizen-

trﬁ\reler
nformation oxr{[ldeT
i N

d igafy_ dirzo other _sendtes
4 uE’st aaa - vehidh: sespofse
tra\rf ler_
Tl s
H’om e hicle 32 ?ééerelcueg

)

transit ke rnices
ddvisofes_réquoest

B?r'ao rﬁ'g_-? . upta

_a‘ta

R
updatg
ti broadeast_dat
paramele s, outpu—
traveler_transit_information_data
b[!og
i

broadcast_parameters_data

}ran' Fhicle_
ocati Oh

ftu-qther sernvices
wehlete—TEjUe

SR

Huether_semices
vehidke_Tonfirmed

eler

|n ms.?ﬂon

G6.2.1-Prowide Advizory and Broadeast Data

adtast d{ita

R

Page 81



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

thnﬁ i
gt g

tran
roa
g t-tri

trav e [5

Fovicde -exdre i
thedcts f veclier oAt i

0
| erésa-:e

traveler

planrirg rgsponses

trlg\ﬁ% rg'tF:gquests

map_data_for_traveler_displays

JaE
g

traveler_regular_data

traveler gger tr'slfg;;c:ﬁ31 - N
bt ran _r.‘-.'- Stions_
[ L
%FSHS'E. e

raffic_data
AT p Al = W ]

for
‘I‘?a&enl-'er

- affic_data_
tégli:ﬁl = II:IlPI_ : = I:l'(S
travelér tin_ traveldy current I raffi far
requS{ i _request fran I swivies_ hros C'agti%!lqiiﬁsks
g - qyeler trip_
Intarngtion
tranz
s aveler
- ravelgr tree] jeler c-?i]’maﬂnn

ransaction
COn n?gFlorr lEL:

E.3-Provide Traveler Services st Wiosks

Page 82



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

rigesr »
rigesheanr _ [
Al N
Hmmahﬂn
" rideshare_data
" N
f&thﬂqﬁredata_ U{,‘Q{”ﬂ Parhaaton
= idas a{e
EQUES
traveler E
rides
Fequesﬁ—
or”_arcimve )
oA
3 - rideshare.
%ﬁdﬁ data EERRTA S an
g
traveler :
ik gl=nac
regllest —

trgveler
rn:alqeuslnsa{m_

tideshare
FEsponse—

6.4-Manage Ridesharing

Page 83



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

traveler traveler  Iravele 0
) Ssuana{lmn Eerrﬁg iran &% ° %aema Iot réalesﬁrn EI%JES_
TET} war - i mamcrn
yelo I
c Sm [ofi a?crn
fwslaredicted ©F itims
wigatt)er -
et ; Srngellcer D ment
fve-current taurist_information feqUast— i
eathar — i i
ellowy traveler other
é] aEéJdStE_ senfeEs_ payment
- BLEM i
ellow
ellow pages
xprknw:l—_r dide: FTra\tBIDr ﬁgpaes
%%IE nfo
||DW ages_ e
. e
Typsp-ye T e Fag sl o _pages_
incident { i tynsp-transaction_
Infogeriatmn reaka!
IHTDEEFIE f Ifgréa tratnsac:tinn
4IT0 =
requgst - try-traveler trave| s (il i -
: R B M vasler Bl el
apes T el eliow e aofil traﬁeler
trvler A el S el —
niorrEtion_panes SN _
st ; requps T4~ Bidreation. Fadies
yellow_pages_serice_provider_data A T

eR:PImAdeL-

B.5-Manage Yellow Pages Services

Page 84



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

! rehoélgtte— cflroute
Sy route

rouge
ey e -

aather

uz- pre dictet
e Hther
el
requEst

Wi

traveler_route
& qUest 1o aR

travelar
quidance
oute
traveler
acpeptad

traveler,
mute .

cc_cle-.?\?e
vehjele  wehige .
! el-gcle aul eanb‘e udénb‘e_
. Su%sﬁ?“m“'i’o%?‘cﬁ?’n
. 2 |c|r_arc [we:
wehicle L'&e
Uléant’éué}t
myte ?L{te duidance_
atg~
orsarchive

wehicle idapce
Lehig = pgiidagoe_
i1, 3rTh e

. . raffic_data
1 d ares -
pelbea gy Gt

\rehlijcle toll_
link_and probe_itHa
g T irdengues
From OSrP_ ;- 8 ===
erd
: st sscied
o |5 Lfe =
s % current road
o ' s e%mor&i;#se_—
T archrie
0 pecial_we 5
[ffee-- prioefy—Touting
o_Maps” lo d_spedjal_
0 Hpoa;r'? \teﬁcﬁ_rgu ) planned_
|ceer_ RS
- ramd Map
date - ke d
gﬁne‘r }Iol_u‘?éaa'nce
currept _roada g
et _sta?e ¥ ig'c‘tlﬁn_

G.6-Frovide Guidance and Trip Planning Senvices

odal
Se%"gfon

trip_request
$riP refuest
of zamehive

suppbad_
roktE

lanned.

et

Paratln' route_
LIRS

paratransit route_

paratransit_route_
SR

At
OuUTE

map_data_for_general_use

req eest other_
upirais

transit_mode_routes

transit_route_details

other_modes_routes

fest §
%&F&S

it coAditions

afe_request
Yapstailin

b=

ar

clirent_transit_
routes Tze

current _other_

ansit genvices
tRdanee —

Page 85



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

fmuproute y .

L) - fohzp- =t -reff
) e%{:jo e fiep-request_ H:g%g refluest_
foisp-ddta_
ZUpf

mB-I& ata_

fizpo-koyte selection
papraerrS'_request - st

cle
i O
fpstserete

st oth
ke mgmant_data

i

Provide |SP
DB[eor‘{altoer ot
ajameters
Integace

link_data_store

route_segment details

map_data_for_route_selection

route_selec‘tion_parameters |
|cle ui routes_for_wehicles_data

.?;cepe

Rt

ink_d

vehicle %uiiace_
routé-getepted

& Lt
\92%&”&_ ?aLHae S e
aute - current_road
St
wehlad dﬁwte current road
wehicle Cea UTEW" ] or&ﬁ_i_gse_
ute” — - or_archie —
Irﬁulfte i =
wahicle C\? wehinle -.. data_ .
quidan qlu e ama? attor™ 0ﬁlc. %tr'uace
wehicle lamc %gta_
i ink_and
}r-:?u Iecle g nt_ 4 [ﬁuﬂt queme_data
fe R Srehive . ) &E mk_ D A Ly
- specigl_wvehicle 'fuus— t . lanned_ 3 E adiction_
mlotfy oty en y ' wehicle toll B HLE
; ve | uidan e g .
294 d spesl ia 'Iri pLe 2 !
ehifle—Thite

wehiclpe jdance
robe \:hg{]l!_ -
or_arphive

G6.2-SelectWehicle Route

or padance

Page 86



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

Bl oo e

n_:_ oy_
river” details
ehicle_|
fd-emergenc ot BT
Erntise e
reemﬁ Btriver
ac?{wm ge ~ ¥ iclle_Ftatus_
g%ls o
fivier_SecOrity

6.7-Provide Driver Parsonal Services

acation
ncies

‘i Driver

Tt u

)
m
pon

Y

@ |ocation
(]

dri\éler map -
dpdate drl\éer
Peg o

aries
}rehitcle gtation_
ar_Irapre

yehicle Jatation_
or_|pefients

B plcanee-

vahicle
vidarte

Page 87



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

iclel stat drei\rfgéﬂal
vehicle| status_
ﬁs 'fsn:nr IEF'EEE% (11

Eta .
grwer_'securlty

fd-emergenc
rcqstg V-

Uil
FVED
ersonal
CUT

e?sa E

e
wer_details

FequET

ACKNO

g

D%ﬁ&ﬁﬁﬂ%ﬁi:{ﬁ
U'EﬂmL{nlca 1ans
ur‘& 101

BIMErgency
Cirhy e%ggtput

?fehicle |
ar_erme

FOENCIES N , . .
wehicle_identity_for_driver_security_store

8.7.1-Provide Oriver Persanal Security

Page 88



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

cle
=)
ance_

wihi

k ahg o
e B T
&

IFENCE_ achefted

ahs route
ve}‘gcle Lhidance_
probe-dEta

e
EdjLiEst

link _and
HUEnS—TIEa

drizgr

i

ance

}/ehiale location_
AR
SLUCTENCE

fel-guidance
rautk _ECCepted
H-guidance_
B e
Er im_drocation_
=il =]

fda%uid nce
EUE: -
ehicle location
OF _EMErGene -
SRITICES

vehicle_map_database

}Jehicle. oz ption
of _|DCOERT

hdate _regle
IadRenes R
d- AnGe — %@‘EIDEI'I'
or oy —
mhicle_location
or 4l an‘sqrt -

drivey ma| i . )
A ¢ chicke location
v e st OF _EmMeTgencies e o

==
A
=
L
&
f=}
i}
=
=3
3

td-lﬂui o5
route tetais dgﬁfm " pebate_r
. AovEmed_ driver may \
'.", By m%rpﬁ— [t e-_re%pc-nae
finlip-vekicls_
ma alkts (=]

Lnala%igeplea

fmup-yehi
AP —tHekake

A e

A AT el e

6.7 2-Provide On-line Yehicle Guidance

Page 89



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

wehicle :
re st \@TI lma
! 1
™ ebcelﬁdg{.lédance_
ahs-Toute
ahs,Jopte_
. il
wehycle
. Hidance_ . .
e setied s pligt
eguest — qiES -
driver
gudance_

B g-

driver I |D_$L f,fgige
gm £g = rbmgéﬁjnacde

drivi g

sk
driver
i

l[!Irle %ata
D_udsangh'ClE—

retained_wehicle_guidance_data

il LD

5.7.2.1-Provide Wehicle Guidance

Page 90



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

TD raveler lFr viter

romyLocation_ traveler
BEH_ OLFCE — Beé naf

.-u %ncrwder IGE
¥ Stl*a tﬁ:earvseol%';af
LI 2L Ul .
B > ey
e
reguzst
HgeRe
emergsqn-:y_ FLtE
2l o EIMErYENCY_
TR e i L i
PR aee-
traveler g Hdate_
payment. response
trackit ‘y!E'run
rarfe 2
o _Broadcrst .
ftn#:-ersnnal transit SEF%Q?I:& ggonca?_ _tfig fre
reqles] emercncy_ FEvIcEs RIS f or persomsl_devices
%’E{ aveber location_ ik N
er_— ar ] 1 ;
. N HERs
Peque- i
Eraffl gefta .
reIrFr y pefsonat_devices
ranst_profie L
traveeler_traffic_ aff A
profie

ar
(L1 rsonaﬁewces

Fhehr™-

traffie dita o

velg{ ersd:-nal
R -

e
TrEvgrnggevices raveler ergtonal_
at ersoga EVICEE Tl

. - i i g = o]
ro
Srrefar "
Seler et o
velldrw-mages c?a‘ra
o Iravelsr 1 | Ier ersnnal
iy eler 3 X
4 gr=onar <] PRles
t&av?ler ersordE_ B _ "
pa\;m

At oS
orse i LS
ta\ﬁ?ler Iﬁ'g,ic-naal CSF? | %’ _

[ A i
pa\;m equest Hlplrstgersonal_

B 8-Provide Traveler Personal Services

Page 91



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

trawgler
4 | %,l gnce_
raL}feer trrc.a gler_
szt actemidd

trav Ier
avel Dcation_

Dr’ EI DmDUS_

atvgler |ocation
AMIC_guidsnce

biag, Acteaion-

aYE Tation_

ft-alidance
r
of _FlSA |ng

radte _accefted

Liclance_

FOCES:

ﬂégbj.iadsqnc B

= el Iocahnn
of_Emergenc

ﬂ ance s
e

traveler_map_database

Tovicle

e
Fice
ance
A-aticance "
H-oyuicha
gL requ
avelgr location_
of_IntoFmation

trav St traveler
Jg=laln-IN trag er_ma|
ale_Tesponse

rog{" i ". - ﬁ"ug_upda‘t

fmlﬁ)—tr Ier_

-trayeler
ma[af? Lé?algl - rrg\:fé& emegency
vel 9

-

DRSS e themegeher

6.5.1-Provide On-line Traveler Guidance

Page 92



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

el
traveler { —
route &
=fEqueEst

rovide

A e o

003l raveler location
: e e i
traviler = |r§ance =
ighgler.  gianee -
acceted
aeler
ques?e—
traveler
HaEanee—
o
traveler Fo Bvice
Uln - IE-;@H.IQE{E}WHDCUE
}rr]veller
refkerst

retained traveler_guidance data

HERELar

5.8.1.1-Provide Traveler Guidance

Page 93



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

traveler_identity _store

6.8.2-Provide Traveler Personal Security

Page 94



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

ggﬁls nal_map_
P|Enl'|l nal tHEESiS r'at:]Fl me - rlgego it II'E?L‘F&E;I‘ fﬂrg -'cra.al\feclliesrp_r |sp$l f.,_\?'ﬂst{‘nal
e nalﬂ t PO T fmu tral\re
exira_trnip_wata ﬁ-gers_l tri ge o may_
traveler planmfig_respahses
o e

tav?ler_'%elsonal %'ET_L?E&S al_

—reqlEst
i’lg\re 18
%lﬁsfata

TR,

:?Iel_ﬁeasqnal

L respotise

Ha\t?ler_r%ersonal

o £ty

raveler looatio
cptamming

aweler pesgnal_
I

travelar

traweler_personal_reqular_data
persondl_ pavelf.r b P _red =

HE
Ing req‘uests tlla\reler plrsanal_trip_
anning. [responges

ellowm_
2| ??fgs‘gtio n_

T
map_data_for_traweler_personal_displays

et eption
rawele ersona
[anzactrin, _requ
ransit_de 'ti‘?ns
lar_perzonal ¥or paretnal_devines
¥ %.ec ndtian_- i
ransi wiafions_
trawveler % E 3 SE%
ersond
ratmn traffic_dat
i ratffic 3
Trauele'lf'eith Dersowalarenuesl
Pa\re]erﬂ_&)enal P[rsona ?ra\rel
*ra\relr pg{son ransit T ndibies= nifor . yaﬁ
%ravelet rs?nal Tp_reygie TG U= G %Egt to
rip_carmati Jer_ traweler hemanal -y
{2" cune 'c%nrﬁl 7 .
. pr0| affic_dat
H;ao\gﬂelléar raffic_ . o_'c gn‘?ﬂ_devices
personal_
tr rson'.flerr\relgisﬁt *np_ln w aton
ransit zg thaveler aveler personal_
} T_pe naF Pizvices B3 rson(\iT?j-l go Tt attan
iTmatiom

t leyf |
yallwipa5e data

G.8.3-FProvide Traveler Services at Personal Devices

Page 95



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

im, Transit Brom Lo F Au] it traps
Erg,g Semens oy el =it "
fans' i
ares,

i, sy

Farhidstratde
rom Fayment
Tall ; -
Por BT 7=t Ep Tl et T
p
om . are_payment —
{inwer T hgl.e 5
el Gapesi et
Qper Y I isfar. -
driver_ 1 traveler traveler, HEMERL ather all= 16 = i, refSdzi
Fom ol e at B f_" Oteehi s Seliives_ is - Fndim etdgide_
*nicte e ThEm_ fepbise red tEquest madside_
nsfer e iy
ihigesti] Bl sl P hnt :
rgeg.-l,&c; e dn}e "; : Hmage
piobe data_ ol GRS e Pm s i ad ﬁi&fr@rﬁc e A e
piee data_ e - Colfgction )
) : : iglation_
tol_yiolatior rideshate q
L Banh o it user
) R mge
i sl . rr e
advanced " i St farg et WERfebe jimage
TR e quest detalz_ adyanced 1
R T, e 7 A
E - reqliEst o 1
10l price_ 4 Har\ﬁe s
IEveler paymer sraveler info e Gmest
Tezpon : r&‘PAhz s i P% o
! 2R s k. o
el teeler pa ‘FSS‘”Q e fiEngt ol 3t e 751‘5 r;%
s ancial R e &
tm\feler ophee BrWiCes J i Etest que SONI ||'|T|—
5 i L
travele arvics g Financial_|
N o R
o Financial
e
tall abohive_ request apsit_tare
nptf PHEEE - L
adyanid
AR
s Lo,
anced
tall Apneed
» e
ol archive A R pe o Basic
ya trahsfer -
s
° To Bffver
Frm
G Payment_
er
transt uger_ aEIvanc d_
it fevme fn'EP hamert-
e
o0 Financial_
LA

om_Finaniial
Fomfinancial_

T4 Paddng_Operster

l|=Eﬂ§tv g fpring..

[

T-Provide Bectronic Payment Services

Page 96



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

" . . . t toll

To P 1 ()

Lty 1 Tol Teafipanoafiamdfinansial- famer
3 nlstrator

i 0‘{2-{0 I_itmage
AT

.',. T otll

oll wiolation_
w td-toll T
na t
vall | &
pedbeatal-
o? p'--:
tgdéi’?f'!'lﬁt n messTge =y
o i T e tﬁ-ﬂll price
chamges-T=panse
toll_pri
chalzs Frquest
tall_price 4 —Tequest
hlclégtgs!llm ll_pricediresttwts
?ra i Pm?eﬁgliﬂqtnrglqc Iprice_
.

advanced fraveler
doM="cantirm -

E:Ioall:_aarchive
tllmglchi\re_
a,;—.l‘{ér'.‘;ﬁ'é— I:Pl rl_enu Lt
L

i

oll_plazz =

B

Chi_r%’es and

m\nde

EirESSf o= llnit:Ha een¥

tpi-debited
o n'.nile at
il plazg —

advanced fares
Fhd_changes_

Saclna
ilansfer
ot tlh_tag_
= s da
Provide |L3159_ REuT
ad\tanﬁed fares_ :
p ?l_ trﬁ e rJes
LERT) loglfs' AT
chames

L)
TTH B&gment .-: n?oeﬁ‘— ngeded
%g—oths_
e fd-other
aH_ response
i . |ﬁ"_'r°§§5est
TE: ?R;'c'e— toll_tag_data_store

T 1-Provide Electronic Toll Payment

Bt

Page 97



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

tollh,

v gritiive

dats " — i robe_ata
2 t?zlll— PR

toll_data_archive
qll ag::hi\re_ toll_transaction_records

oll trapsactions_
transactions for

toll apshive b aafa_requeﬁ—

g2 _

ﬂa-amlge

commands

gFE'FLI e _

tta-transaction_
Capart

c coni
e TE
ayment ,

& s L{,rens'ntent

il et

em'.ig%
g

toll_prices

oll_price_ tdil_price
. Ll _

requiest el &5

é}é%“?&'l? Hii-bad toll
i it inad el
e i shesty . B R

vancg.?-mu advanced_toll_pavment_list

B Iegfr%%uest

a-tall_price
changes_respo

fta-toll e . .
prre : Tol’lll:| nce . . fi d d . _  bad_toll_payment_list
- ) Reqister Foffinn advanced_ il ! .
tall prise_ gt Seerndgn, PRy e e LT g
! = = f'F'ol Egzurrne far Ioeﬁs toll_payment
tig-reques | ) e -
GRS toll 134 !
ke ra_Glar ol payment
y o aftimhation —
?d\{‘red_‘\‘rglljecr_ toll'ja\,r Ert
THTmEter_ "1l Sﬁ'rl'n Aduan, puliZin_p essa‘ge p
tegigst  © EEﬁE‘_— Bt H%Erg%em_}j%&‘mem—

¥.1.1-Process Bectronic Toll Payment

Page 98



Development of ITS System Architecture for Malaysia

Technical Note No. 2
Logical Architecture Framework - Volume |

ER e -

. e! iplancial F‘i'k' T = et chapge_
era i Fih i;_Qtft! from Financia 9=t E.omor{rrnage
tf |n§€2<r|eg__lot_ gﬁgcri_lot_

L ae

d-parkin Lo,
gt PRt

et

ALOIma’

Heange
e R

R

aking_lot
rice izt

Ea ing_lot_price_
ata_[Emest

IDCE

Fmnshiple- e,
ﬁ; i

pagking_lot
data_remyas

ik ating

L2Ahl)

pading lot
adva dtraweler_ ezefirdan Trequest

es canfirm
Pa Wirag lot_ .
aduamied tra\t lar e e AteRgnonfinrm
ATges_rEque:

Bafinarleo-

agwan cad el ’
Condf egﬁ‘t At it - ] IEI ag'g—
t regque st
ransfer
$r§rsgzg‘_ H ||:L:;| [
tpi-debited
i
rovide 22
Dispribute foclrsal?a%e B men; ] )
éﬁ\rsagﬁ%d aresreqUest ;_%?lgm;
trﬁgzr o Fit ﬁ ‘F:ung_ ?‘

arklggmlollﬁp ¢

rkl g lot_
rE e

e

dmret ﬁfrklng

nte

1) .E'I ﬁln
DLFFL§ fod

td-other
serylces”

amin
o
fd-gther sérvices 1 \r icle_ &

i Nz equeét |E parking_lot_tag_data_stare

7.2-Provide Electronic Paking Payment

Page 99



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

e B
s kg

paking_lot_transaction_records

q\flﬁulfte

vehigatme ﬁm% ot

o-r, nsact'
Sopr, s
Fcﬁt ES“‘\L.“ ’

faa'“rﬁe.ﬁt

ad d_ch
acelol_rsc arge

Parki g, lot_
ag data—

u est_
g.m i Sl

fff'_l-confirm_
charges
e
arking 44
LR
yraghchae-
patking_lot_prices arking_lut
. fo todptint it 22 B
ﬁg(éqné'ak?a_ ﬁfr eg_é U " 'Illngeﬁfor & e
=1 ) t N QECE Egrkinegmlot_
, Bﬁcn%'ak?!_ ing 2t De\f%%;égss Ha on
ing
=N '

advanced_charges_payment_list

it

B Pae“"é]n

inlator_—

_— mage
p a ki arking_lot_data
a |ng_ cl}arrge P 9

"‘r'.?egm:d;uu_
in n_eszdye
g

Paag .gtal_ogﬁaal

nflrm duancad

Fpavment —

&

chargk pawment_
bad_charge_payment_list U'D‘i‘ﬂr—‘ﬂ‘ta

Thanatm—
p 3 ] g e ad\tanced t;ﬁ\{%ler_

ﬂ(u%,go_nlot hours_ ?do requ st

Bafaa oty pady - payment

adwanced tra\rgller_

chargas_rEque:

arki lot,

Fereryatran— rkln ﬂ_Iot anced_other_ I.'fl patking
con m reue on qes canfirm

- t
cﬁ'ar cse [E’qaheeg[‘— \J'Icﬂ'gta ﬂ

R s

T.2.1-Process Electranic Paking Lot Payment

tgo-tr pemction_
repafhs

|II{J)§IEFter i Est CEﬁ{Qe—

Page 100



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

; : Gyanced_
ransit_ ; cgnfir copfirm_ [ st dva ce VeI
e algsrt a_ rosie_ gs%e— i }ue Ei Lo

_ Ay
FE{E Famert pament p imert PP redliest o
tr rra Firrnicial
= s, _
grE'!CEIl
[Nl
tran[? In Ltiop
T Fi o Transit_
CIper atdr,
nsrtserw ==
- R éc- ranst_
=
EZ] bier et
: ransit_
SEEransR_tare o ——— him o =
difie St-eria
ansi transit_fare
tvre |e‘u|§1age e ;]

tragait_

A
ransi E H_
arsit USEr FanNSHE ns’ tiretes
R f‘%é’ AL,
ge’[ fare wiolator
SyrrEnt Jnage
fare wiolatiori-.
FH [aly]

Vansrt roadﬁ{de
e

bl

; Transi it vehicle_
=t 1 it (Elet st v
Fr% "Wdrg B for E@mgn RIS N
| ' . Lo FobalE™ -
FEHUEE trqnsrt D tirm ; . .

Lz
" g

t\-r"e |Sciite‘l1r_ ata

ransfer_

L S t| reLIAEst fare_
Ay Tolls ey 48 ||:1E

ransfer nﬁ?%ﬁarg ]

. c:n n{m%n fare_
transfe 3 . \ ]
s el - i

- cantirs mi?_ve icte:
s fer e to
3 ar%:fsﬂ'_ cHar éssrc?e _request
" p ot
AR Pl Py Rtk reRicr ot

7 .3-Provide Electronic Fare Collection

Page 101



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |
transit_fare_transaction_records
ttim-trarSaction
FepoHA
ttso-transsetion_
répope
aru53 r;ﬁg S|dereqeue vehn?le -eue -
Lconfirm
AN T
fndatatre- TEnelclans
ansiy vehicle Yanstvshicle
= are. e [=1
FEL Y ot m: fon -
Ifranait yehicle_
reﬁé@vme L

transit_fares_for_adwanced_payments

Tra =it

advanced_fare_payment_list

==

e

o

ha&ci ta

SR

?Unfirm 3
AreS e
bad farEJaaymerrt list wo EF 'ﬁna?m

ﬁ%‘é%?ﬁﬁﬁ’area_
ErLE

L o]

ayiment

e
COnTIF

.Frollet&i'l_fl
e

ffl had
aF=] [T
JEetEies —

?dvanc other_
ares_EOrmirm

7.3.1-Process Electronic Transt Fare Payment

LAt
S

bemsit roadlgr{de

CDHT‘I‘IPE%IDH -

#rans'rt roadlg[ide_
._=-.._-_ﬁ= _
et fare wiolgtor
paymadi_mage —

copnfirm
P2 |c:|e fare_
SRS

DQ S{HI_E' fare_
(-] ﬁ'& %%Est

Page 102



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

Hibr_ drier_ aveler psssie ther the
e i other 0 o
poate  Hptiate update  Upk 28 FEANERR FENIFES
5 mert fogfs e FOafsine va
FATILET paymert RTrieht Fedionszreghes —TeFponse fegtiest
. othe
arkin E'Pjt gehn.'{ﬁ'eg_
arking_|ot Eereesa A rarm venise
ARt Patking_lot InarTial rEspiATSe
= | Arites el
ggﬂq‘ reguest_
reduest PHEES % Pt
. . reglsr _reqirest
fapsit_fare AihlERCEs
LN | Sl oance
Fegistration_re
transit—fare, reque
asi financigl
ra-tala ransit yser gv%%te{j T -
. paynents_fran = ayments
FaarES' 3 - ﬂa'as!e
_tamJEST =
fraveler ;
e rideghare_
TANSAL, ma%?t—
tol rSiCB .
price_data_for_services E,E%%rte_—
antemEton
toll_pfice -
rest fraweler_personal
b4 Stil 1pc'rllI b_data e sl par aﬂ_‘fH 'E%U%ST_
Al eglest |
R gr tra\r Ier Eeé’ﬂ‘her%_a IERS | |
BDnSE’ uest —{javsler persbnal_
e\‘fm ESHOTISE

vancad traveler
ares COMMrm r% %r
vance?
avinents
: mduanced eler
C a iy lII
Adfvarced r?veler_
olis"reques

Al CEd TFEVB|?F
charige

Fucilvanc ed traveler_

T.4-Carry-out Centralized Payments Processing

Page 103



Development of ITS System Architecture for Malaysia
Technical Note No. 2

Logical Architecture Framework - Volume |

rguld'er ti-regis gatlon
pawrment_contfrm

fingnial
IEUESF -

ch iR BsErial
gg]m::?e

aym ents

\éellowenﬁgsaesn_f cP‘Eﬁ’r

dri Eé::\éea ﬁ?grrnent
rivker ma E _
l[.leps pf}?rnent_ requeg

ffl drl\ter

T ment.

driver

fi-
map_ a';rment

+ |
'ﬂ‘l ergplre Br_

AT

tra\teler info
aymerrts_trahzactions

dmrer
paym

P ul?S al:iillfl-hs

weler
Ha\r Bl eésotnal ollect S ri_
p!as\? a¥ request T[ﬁa m J?Jtn Pra“sac?loﬁs
H
.:{ ?Ier_d: és%nal_ .
ISP agﬁ‘t Fr'espoﬁsz:_- traveler m p
paymerts \tlgnlsr trip_
rafmactiofis
EBE 2B
traveler_ma tran5|t T
udakeayﬁ‘l‘ent la sa 1T
Il i Ténaﬁgﬁ
othar
i TS hS =
T T rediest™
-t raueler dlﬂﬂg}f
paym s
f'fl tra el?ltgllﬂs'?rla\,r_

T4A4-Collect Advanced Payments

payment_transaction_records

Hadas

Feyeet

wveler

$_

ndeshar?
payme

rldesharf
antremation

trgueler
afhar. -
SEMICRS
aVme
Equesf-—

traueler
tther - —
Se N R

PR

traveler
eues{rt‘
traveler
DMt
T

“traveler
hier segnm:es

ﬁl
{-traveler

T otfer Sﬁsnﬂbes_

adwaneced_ FAYNEIE_

BN

glreler

Page 104



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

| drjwer_ i

Ehlimﬂ dit_

Thi-traveler
fger . Credi &Isﬁler pra gacl’ust
H -

traveler_psrsonal
map-dfidate_cost

At dEmes-

7.5-Pravide Payment Instrument Interfaces

trangsn Lser_

foa :
cre = tlt\,r

traveler
%l tdrE:;EIer Eﬂgg?'“—

NBE credit_ e

r%l cummermal

creg?gﬁ ?Efur of

transit_user_
e

Page 105



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

g SR 5
Stz - SR G i/ " trayeler? ? ?
i R | St il i ol
S\ e (B e S e e g
e - ffacler ;
BRtkha, ST enyesiond Alie- e ?EFEH— i) _
o b ;
. . s "
2 A i riveler 2 FhlIES
'aDrEs\}% _ e qhne
Zonthl —
TR dimedal
giddal_
ms‘;%e
= i
esnasther
ceather—

i

Tidinermgdal

gallected_roadside_

Maréao?pﬁidside

cY
4

mgl-mtegogal

T [

Get Archive Data
A

L

{ada-archive
SN e
ata
Manaﬁ hive
e T os
_ ot Ieahel Aa_
3 Ii%:rmtion_ neue e
archive_data adz-other
dat5-zoll
SRERITEnTatns

1 fapchjve
TR 4t

Manage2A'chive

toaapchive
dibrdindtier data

e
R

tady-on,
&ina Analyze
S ation A 7
Hi-archiye anglests
payment g \ﬁsﬂ\mem_
i - ffi-archive . 5 =
tady anchive” fadu/Archive_ R
ezl Anghy g U\é&o met _
< o i AP =
flarhive Sy [y e

payhertzrequest

&-hbnage Archived Data

Page 106



Development of ITS System Architecture for Malaysia
Technical Note No. 2
Logical Architecture Framework - Volume |

9- Manage Traffic Enforcement

ft-traffic
e
g'tlmﬂ'c- Detect and

spaed_viclation_detaction_
iata

Colleet and

lassify Verify
Speed e~ baratl Spesd
Traffiz Viclations video_Image Violations

verified_
vielation_

local_spead_
violation_data

io_oilsld_s
Wahicle it
- roadway, warning_
Charaeteristics spead_cipditions
. parameters
. \rinaijle__ . traffle_speed_

Establish
Violation
Parametars

wariable_spotd_
limit_link_data

a

signal_vioktion

Detect and
Classify
Sianal
Violations

K]

Collget and
Verify
Signal
Violations

local_signal_
vialation_data

Page 107



	Development of ITS System Architecture
	TABLE OF CONTENTS
	1 LOGICAL ARCHITECTURE PROCESS MODEL 
	1.1 Introduction
	1.2 Methodology
	1.3 Document Organization
	1.4 Functional Specifications
	1.5 Data Flow Naming Convention

	2 GRAPHICAL DATA FLOW MODEL
	2.1 Introduction 
	2.2 Data Flow Diagrams 


