CHAPTER 4 DESIGN OF OPERATIONAL SYSTEM

The RBIS system configuration as well as the system design has been proposed in Chapter 3.
To realize such a long-term plan, it is indispensable to obtain agreement of all related
agencies to link and/or provide their own information to the proposed RBIS. A new
institutional setup will also be required for the operation and maintenance of the proposed
long-term plan. On the other hand, the digitizing works have not yet been corhpletéd on some
essential information sources for the proposed river basin information source. Thus, it is
virtually difficult to immediately establish the proposed RBIS. However, the present dynamic
basin land development requires the early service of an integrated river basin information to
support a consistent and comprehensive river basin management. To .rhéke up for such
shortcoming, an Opérational System is designed and its initial operation is to be made within
this study. The Operational System will also effect the transfer of technical knowledge on

the operation and mainténance of the proposed RBIS.
4.1 Flow of Information

The objective mformahon is classified into the real-time mformatlon and the non real-time
information. The Operational System will app]y the flow diagram for the mformat:on in
accordance with the fong-term plan for the RBIS That is, the Operat:onal System collects all
objective information to the centralized database in Kuala Lumput, then process and

distribute the data to the users as described below (refer to Fig. IV-4).

(a) The hydrologlcai data (ramfall and river stage data) and dam outflow dlscharge
. are gauged, as the real-time information, by the Perak State DID and TNB.
The gauged data are transmitted to the State DID Office in Ipoh and ﬁnally to

the data server of the Operational System in Kuala Lumpur, and dlssemmated

to the government agencies and/or the public users through Intranet.

(b) The non real-time information (statistical and map information) are collected
from the related government or semi-government ageheies. As described in
Sectors I, II and III, a subsfantial part of the necessary non real-time
information is stored as digital data by the existing inforrﬁati'on system. Then
such digital data are imported in the form of data exchange media such as the
floppy diskette to the data server of the Operational System located in the
Kuala Lumpur. As for the non-digital data, the input works are made b.y the

Operational System every data renewal time, and stored in the system. After



necessary processing works, the non real-time information are disseminated to
the government agencies and/or the public users through either on-line system
(by Intranet or Internet) or off-line system in the form of CD-ROM or

print-outs.
4.2 System Configuration

The Operational System is composed of the data collecting system, the data transmission
system, the data processing system and the data dissemination system (refer to Fig. IV-5).

The detailed plan of these system components is as described hereinafter.
4.2.1 Data Collection System

In RBIS, the centralized system network is proposed. With such system network, data
c_ol]ection can be realized by transferring the digital data among river information
management re!ated government agencies through thé Intranet. However, this is difficult at
present because the network has not yet been built among the government agenc1es In the
Operauonal System, such data collection network can be substituted by coIlectmg the paper
map or attnbute data, and hand to hand collection of dlgltal data stored in magnetic media.

Then the system enginger can convcn the data into the Operat10nal System

‘The Operational System will collect the objective information from the following four kinds
of information sources: (1) the existing hydrological gauging stations, (2) the existing
database systems administered by the various gbvernment agencieé, (3) the non digital map

sources, and (4) the published census records.
(1) Information from Hydrological Gauging Stations

As described in Sector I, the Operational System will collect the following real-time
hydrological information as well as the dam outflow discharge data from Chenderoh

Dam for the sake of flood forecasting and warning as well as drought management:

(a) Hourly rainfall, river stage and outflow discharge from Chenderoh Dam during

a flood period for the sake of flood forecasting and monitoring.

(b) * Daily river discharge at Jskandar Bridge (Sta. No. 4809943) and outflow
discharge from Chenderoh Dam during a drought period to support the drought

~ management.

Iv - 29



2

(3)

The above hydrological information are collected through the existing DID telemetry
gauging network in the Perak river basin. The network is composed of five (5)
rainfall gauging stations and eight (8) water level gauging stations. As for the
outflow discharge from Chenderch Dam, TNB estimates the dam outflow discharge
based on the manual computation informing the State DYD Office through the public

telephone line.

The Operational Systern will transmit the above hydrotogioal information and dam

“outflow discharge data to the data server placed in Kuala Lumpur through on-line

system (refer to Fig. IV-6). ‘The details of the on-line data transmission are described

in the following sections.
Information from Existing Information System

The ex1stmg information system appltes various formats such as the DXF (the
standard format for CAD system) the Oracle database file format, the Spreadsheet
file format (ASCII Text) and the Arc/Info data format. The Operattonal System on
the other hand applies the Arc/Info data format to process the objectwe non real-time
information. Suc_h various formats applied ‘to the extstmg information could be
converted and/or traosformed to the Aro/Info data format. These procésses are
described below (refer to Fig. IV-F-7):

(a)  Spreadsheet file is applied into the appltcanon software such as Mtcrosoft
Excel and Lotus 1-2-3. Since data in the spreadsheet file is the ASCII data, the

Ac/Info could access the data without any data transformatton

(b)  Oracle database file format is one of the standard formats of database. Since
the Arc/Info contains an access _too! to Oracle database, no transformation

work is required on this format.

{c) DXF (drawi.ng interchange file ) is the standard format for CAD s'j(stem which
supports the graphic processing. In the Operational System, DXF could be
imported into the Arc/Info Vector data format by the Arc/Info data import tool.

Information from Non-digital Map Sources and Published Census Record B

As described in Sectors I, II and III part of the objectwe ‘information for the
Operational System will be the non-digital maps or census records owned by the

various government agencies. These non-digital information need to be input by
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typing and digitizing (refer to Fig. IV-8). The alphabetic and numetic value of
information are typed into the spreadsheet type file (ASCII text file) and the paper
maps are digitized into Arc/Info digital map data. Then, some of the spreadsheet data -

are linked to the digital map as its attribute.
422 Data Processing System

The following equipment is preliminarily proposed in due consideration of the volume of
necessary information by the operational system and the scale of equipment to be installed

within the study period:

(@) Devices Installed at the Federal Level
() One databése server machine _(UNIX machiné)
(ii}  One telemeiry server machine (UNIX machine)
(iii) One cli.ent machine (Widows personnel computer)
(iV) ' Oqe set of datd inpdt aﬁ'd output equipment {printer, digitizer, etc.)
()] De.vices Installed at the. State Level |
() One client machine (Windows personnel computer)

(ii) One _'I‘_eiemet.ry.Data Server (the existing Hewlett-Packard Personal
Computer suppo_i'ted by the memory device CD 6000FEP with RAM

memdry of 64K will be used also as the telemetry data server.)

(i) Printer

The Operational System processes the real-time information as well as the non real-time
information. As proposed in the RBIS, the UNIX workstation is applied as the data server to
undertake the processing work on both the real-time information and the non real-time

information.- Most of the government agencies in Malaysia apply the UNIX workstation as
the data pfoces'éihg device because of easiness in connecting to the computer network system,
high 'ﬁe'rformaﬁce of processing and its reliability. Moreover, most Internet server programs
_are dévelopéd on the prémise of the UNIX workstation and most Internet server software are
running on the UNIX. On'the premise of using UNIX workstation as the data server, the
Operational System'w'ill have the following system devices as the data processing system

(refer to Fig. IV-5).
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(a)

®

{c)

Existing TeleWin PC at State Level

This personal computer (called “TeleWin PC”) is currently operated by the
State DID to receive hydrological data for the sake of flood forecasting and
warning. ‘The Operational System will épply this device to recei.ve the flood
hydrological data as well as the low flow discharge data on real-time base

during both flood and drought periods.
TM Data Transfer PC / Internet Web Client PC at State Level .

The real-time information received by the TeleWin PC will be fﬁrther
transmitted from the state level to the federal level. In order to perform such
data transmission, the Operational System needs to have a function to transmit
the real-time information to Kua.la Lumpur throngh TCP/IP prétocol (protocol
for Internet communication). Since the real-time ti'ansmission ‘data is smaller
than 1KB and the transmission network speed is also slower than 128 Kbps,
this f_unclion could be done by a personal computer. :Howgver,' should such
function be newly added to the above eﬁisting TeléWiﬁ 15C, the present process
of receiving real-time information will be seriously interrupted by the new
process to transfer lhe_infonnati_on fo the nr—;twor_k._- From this vieWpoint, one
(1) unit of personal computer (called “TM- Data Transfér PC") is newly
installed at the State DID office t6 perform the new function. At the same time,
this TM Data Transfer PC could be used as an Internet Web Client so as to
browse the non real-time infonﬁatibn' ffdﬁ\ thie GIS Web Server located in

Federal.
TM Data Server/TM Web Server at Federal Level

One (1) unit of UNIX workstation (called *“TM Data Scrve_rfTM Web Server”)
is installed at the federal level to receive the real time data transmitted from the
state, and disseminate the real-time information. The workstation will also be
used as a Web Server to open the real-time infoﬁnﬁtion to the Internet through
a homepage. The homepage could be made by HTML {Hyper Text Markup
Language, the language for presentation in Internet (WWW page)]. These
functions require a 2GB hard disk capacity, which could be a-.::c_ommodated' by
one (1) unit of technical computing UNIX workstation with 83GB hard disk, but

not the personal computer.
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(d)  GIS Data Server / GIS Web Server at Federal Level

The non real-time information is processed into the prescribed information to
be disseminated at the federal level. The processed information is further built
into HTML to disseminate it through the Internet. The necessary capacity of
hard disk for these data storage works is estimated to be at least 4GB (1GB for
raw data, 1GB for GIS database, 1GB for Web Server, and 1GB for work file).
Thus, the necessary capacity of CPU for the processing works is rather large
and therefore one (1) unit of technical computing UNIX workstation (cailed
“GIS Data Server/GIS Web Server”) is applied to undertake such processing

works.
(e} GIS Data Conversion PC / GIS Web Client at Federal Level

The Operational System will involve importing and/or inputting work on the
noh real-time information into Arc/Info database at the federal level. The
importing and inputting work will not -require a high CPU performance and
farge volume: of hard disk. Hencé,' one (1) unit of PC (called as “GIS Data
Conversion PC/GIS Web Client)” is installed to undertake the work at the
* federal level, This PC is also used as an Internet Web Browser for the GIS

Data Server through the Internet.
4.2.3 Data Transmission System

The long-term system proposed in the RBIS is subject to the exclusive use of the optical fiber
system as its main data transmission system. It is, however, virtually difficult to acquire such
exclusive line during this study, and instead, the use of the existing government Wide Area
Network called AGROLINK is proposed as the tentative data transmission measure for the
Operational System. As described in Chapter 1, tﬁe AGROLINK is being developed by the
Ministry of Agriculture, and going to be ‘connected from the federal territory to the Perak
State in the near future. The AGROLINK is the integrated services digital network (ISDN)

with the t'rzinsmi#éibn capaﬁity of 2 Mbyte using the éptical fiber cable. The ISDN has an
| _:extr_emely highel:da_ta trénsmission ca[;acity and feliaﬁ'i'liiy than the analog lines (maximum
data ‘transr_niésiori .capacity is only 33.6 Kbyte). The present rate of utilization of
AGROLINK is about 50% only Accordihgly, the AGROLINK is deemed to be applicable to

the Operational System,' and communication cost could be minimized.



The Operational System will be equipped with on-line transmission system for the real-time
information as proposed in the RBIS. However, most of the non-real time information will be
transmitted to the database server of the Operational System in the form of diskette or

non-digitized raw data, due to the following reasons:

(a) Digitizing work on some information sources for the Operational System is

still under development as stated above;

(b)  DOA had completed digitizing works on the land use and soil maps. However,
such digitized information are in pnnclp]e currently excluswely used and not

released to the other government agency; and

(c)  The non-real time information other than the hydrological gauging information

does not require a frequent data renewal and/or updating.

Among the non-real time infofmation, the hydrological gauging inform@tion has a possibility '
to have an on-line linkage using AGROLINK between the existing database cor_ntrolled by the
DID Hydrology Division and the proposed opet’atiox_lal' eyStem. In thie cer'm.ection, further
detailed clarification has to be made on the present data format, the institutional restriction

for linkage of information and the availability of AGROLINK. -

The Operational System includes the following data transmission  systems (refer to

Fig. IV-9):
(1) Transmission from Gauging Stations to State DID _

The existing telemetry system is applied as the data transmission system to collect the
real-time hydrological information from the gauglng statlons to the State DID This

transmission work is realized by using the radio and the modem '
(2) Transmission from State DID to Federal Operation Center

As described in the .Interim Report -the transmissiort on the real- time"infohhati.on
from the State DID to the Federal Operat:on Center in Kuala Lumpur was assumed to
be by the gevemment excluswe WAN (AGROLINK) controlled by the Mlmstry of
Agriculture {MOA). Presently, the AGROL]NK lmks all departments of MOA
located in Kuala Lumpur and the states of Penang, Jorhor and Selangor by the optlcal
fiber cable. The MOA has planned to expand the AGROLINK to Perak State within

the fiscal year 1997. However, the expansion plan was mdeﬁmtely deferred due to
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the recent financial constraint. Due to deferment of the expansion plan, the following
two (2) alternatives for the data transmission system are assumed to link Ipoh State

and Kuala Lumpur:

(2) Alternative 1 (To apply the existing ISDN leased line as the entire data

transmission line)

The data is transmitted by leased ISDN line between the State TM Data
Transfer PC and the Federal TM Data Server. This specified ISDN line will

always be open to real-time data transmission.

(b) Alternative 2 (To apply the ISDN leased line from State DID to the existing
" access point to AGROLINK in Kuala Lumpur and use AGROLINK from the

access point to the Federal Information Center)

This data transmission is throngh the ISDN leased line from the State T™M Data
Transfer PC to the Remote Access Server (RAS) of AGROLINK. The RAS
can link only 20 lines at the same time. When other public users occupy all of
the 20 lines, the State TM D..ata Transfer PC cannot send real-time information

to tﬁe Federal TM Data Server,

Between the above two alternatives, Alternative 2 has _a' major difficulty in securing
the data transmission of real-time information; therefore, Alternative 1 is applied as
the data transmission system. The Telekom Malaysia now offers three kinds ISDN

leased lines: 64Kbpes, 128Kbps and 2Mbps. Among these lines, the Operational

- System needs to apply the ISDN of 128Kbps.as the minimum requirement to secure

the dual communication route between the state and federal levels. The cost of ISDN

leased line of 128Kbps is RM6,300/month.

Transmission from Related Government Agencies as Data Source to Federal

Operation Center

- The non:real time information is transmitted from the related government offices to

the Federal Operation Center in the form of either the data exchange media (such as
floppy disketie) or the non-digitized record/map. Thus, all non-real time information

are collected through the off-line data transmission system.
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(4) 'Transmission from Federal Operation Center to System Users

The AGROLINK and the public telephone line are used as the data transmission
system for disseminating both the real-time and non-real-time information. Mareover,
the Operational System will provide the information to the system users in the form

of CD-ROM and the prints upon their request.
4.2.4 Data Dissemination System

Details of the following on-line dissemination system has been studied as the possible

measures of dissemination for the Operational System.

All real-time information and the nén-real time information other than the map information
are disseminated through the Wide Area Network from. the 'Server machine to the client
machines. The AGROLINK is the most practicai Intranet netv?ork to link the government
agencies under the Ministry of Agriculture. In.temet System was also examined to link with

other external government agencies and/or the public users.

The system users will access to the aforesaid GIS Web Server for non~r_éal time information
and TM Web Server for rea]—tifne information through I‘ntem‘et,' Agfor_ the _non—real time
information, some are not open to the publ.ic users. To classify the.govemment users and the
‘public users, the GIS Web Server will store the IP address for each related government
agency and based on the IP address, the server will specify ‘the - appropriate contents of
information to be given to the users. Moreover, both of the GIS Web Server and TM Web
Server are under the control of AGROLINK Intranet system. All servers for the Operational
Systern are under control of AGROLINK Domain system, and protected by the firewall of
AGROLINK against any system interference. |

4.3 Hardware and Software Design

The main issues on the design of the Operational System are how to import the _d_até sources
that are currently administered by different government agencies to the Operational Syéte'm,
and to provide a friendly user interface for any kind of terminal users. In order tc.).cope. with
these issues, undertaken was the investigation on-the existing system. Through the
investigation, optimum hardWare and software solutions for the Operational System are
proposed in Sector II. In accordance with the system configuration, the various hardware and
software are installed at the Federal and State Information Centers. The design for these

hardware and software were made in due consideration of the existing conditions of the
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information system in Malaysia as described in Chapter 2. Al hardwares are connected by

the Wide Area Network (WAN) which applies the TCP/IP protocol.

(D

@

&)

Server Machine

In due consideration of reiiabi_lity of hardware as well as the wide use in the existing
information systems, the UNIX server machine for both real-time and non real-time
information management in the Operational System is applied as the server machine,
The present standard UNIX machine contains the following capacity, which could

well accommodate the required work volume of the Operational System:

Description Capacity
Clock Frequency of RISC CPU | Around 180 to 200MHz
‘Memory 128 Mb
Hard Disk Capacity : About 8GB

As described in Chaﬁter 1, most of the government agencies in Malaysia apply the
UNIX workstation as the data processing device because of easiness in connecting to
the computer network system, high performance of processing and its reliability.
Moreover, most Internet server programs ate devel_bped on the premise of the UNIX
workstation and most of the Internet server software are minning on the UNIX In the
Operational System, two units of UNIX works stations are installed as the server

machine at the Federal Information Center.
Client Machine

Personal computers are applred as the optimum chent for the Operatronal System.

' Thc Pentivm I]/233Mhz model or equivalent class was preferred as the client

machine for the Operatlonal System, considering the current wide use of system users
as well as the operétirjnal‘ condition of data inputfoutput and processing works.
Two (2) units of client machines are installed at both the Federal and the State
Information Centers. The client machine at the Federal Information Center will be

used also as data input and map output controller. The client machine at the State

Tnformation Center will bé used also as real-time data transmission controller.
-Inputhutput Devices

In due consrderatlon of the necessary digltrzmg works on map 1nformat10n and the

prevailing devices in the existing system, one (1) unit of AQ size table drgmzer and

one (1) unit of AQ size color InkJet plotter are applied as the input device for vector
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data and the output device for maps, respectively. These devices are installed at the

Federal Information Center. .

Two (2) units of laser document printers are also installed as output devices for
documents at the Federal and the State Information Centers. The printer has to be

shared by multi-users, and the printer speed needs to be more than 8 ppm.

Data Transmission Devices

The Operational System éppli.es the WAN fechﬁology which currently comes into
wide use as an efficient device for oi;ening of information, and thereby, the
AGROLINK was assumed as the data transmission device of WAN for the
Operational System. However, the AGROLINK Optical Cable has not reached the
Perak State Information Center, and a leased ISDNline (128Kkbps) is proposed as the
data transmission device instead of the AGROLINK Optical Cable for the two-way

communication. In the future, the AGROLINK Optical Cable may replace this ISDN.

The Operational System also applies the Office HUB as the transmission device for
the LAN at the Federal and State Information Centers. A Modular Router is used for
the WAN between Federal and State Information Centers. ' The type of Modular
Router is similar with the existing type applied to the AGROLINK so as to minimize

communmication trouble.

The following two network cards are installed with the server machine to protect the
database; one network card which is protected by firewall of the AGROLINK System
has the function td open the ihforrﬁation to Iﬁtrahet; anc_l énothér ca_rci is used to open
the information to the.public.. Thus, t.i.le‘ t.wo network cards .will crcété the condition
such that the server machine vi.rtual'ly runs as two machines, and the user situated

outside of the firewall cannot introduce anything to the Intranet database.
Power Regulator and Backup Power Supply

Two (2) units of Automatic Voltage _Rggulator (AV'R), and three (3) powerful
Un-interruptible Power Supply (UPS) are installed to protect the client, server and
other hardware equipment from any electric shock. The UPS could work for more

than one hour as the backup power supply. The AVR’s power rating is not less than
600VA. | |
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Backup Device for Database

Two (2) kinds of database backup measures are applied; one is a 4-mm Type driver
that directly links with the UNIX server, and another is a CD-R driver that links with
the Federal Client. Thus, the database is protected by the double backup driver
system. Considering the CD-R’s writing speed, 4 times writing speed of CD-R driver
is applied. ' '

Software

The Arc/Info database software is widely used as the solution for GIS database
management in Malaysia, as well as over the world. In due consideration of
exchangeability of database between the existing information systems and the
proposed Operational System, and further familiarity on operation and maintenance
of the software, the Arc/Info is applied as the database software for managing the non

real-time information in the Operational System. Moreover, the Arc/View is applied

- as the tool of input and viewer for GIS to support the Arc/Info. For the real-time

information, the current TeleWin32 can be used as the real-time data capture and

dissemination software in the State Office. However, for opening the real-time

information to the Internet, a2 new TeleWin Transfer software and TeleWir_l Internet

Server software should be che]Qped for the Operational System.

Specification of Operational System Devices

The devices specified for the Operational System include:

“(a) Necessary functions and quantities of system devices (equipment and

software);

(b)  Preparatory works for the installation of devices (such as preparation of space

for the equipment and data communication lines); and

© Schedule of pfoéurenlent, installation and test run of the Operational System,

Immediately after the mutual agreement on the specified devices was made between the

Study Team and the Malaysian Government, JICA procured all necessary system devices

other than the data transmission line, and the JICA Study Team undertook the necessary

installation work including data input, programming and system test run. Technology

transfer on system operation and maintenance to the Malaysian counterparts was also made.



Simultancous with the above undertakings of JICA and the Study Team, the Malaysian

Government was required to undertake the following:

(a) To avail of the existing data communication lines to be used by the

Operational Syster such as AGROLINK and the ISDN leased line (128Kbps);

(b) To prepare the necessary space for the system equipment together with

furniture and power supply; and

(c) To assign the staff to operate and maintain the Operational System.

4.4.1 Specification of Hardware and .Softv.vare :

JICA had called for tendets for the procurement, dciiveby and installation/adjustment of the

necessary devices for the Operational Systém, Since all proposed devices for data input and

processing are available in Malaysia, tenders were called frbm.}dcal'.'s'uppliers in due

consideration of easy system

maintenance and upgrade. Accordmgly, the local supplier

selected fumlshed installed and adjusted the specxfied dev1ces

(0 Procurcment

The detmled function and quant:ty of the devices procured are as -specified in

Table IV-6. The procurement cost was about RM 820,000 (30 300000 yen), as

shown in Table IV-7.
(2)  Delivery of Devices

The devices specified

two (2) locations.

in Table IV-8 were delivered and installed in the following

Location Address _ :
Federal Information | River Engineering Division, Department of Irrigation and
Center .| Drainage, Ministry of Agricuiture, Jalan Sultan Salahuddm

50626, Kuala Lumpur

State Information
Center

Department of Irrigation and. Dramage Perak, Jalan Pablima

Bukit Gantang Wahab, 3000 Ipoh, Perak.

(3) Installation and Adjustment

The local supplier undertook the necessary installation and adjustment of hardware

and software as specified in Table IV-9. The JICA Study Team. provided all



necessary information such as user’s environment for the workstation and personal

computer and IP address for the installation and adjustment.

44.2 Undertaking of JICA and JICA Study Team

As described above, JICA (Malaysia Office) had procured the necessary devices through

local tendering in Maiaysia. After procurement of the devices, the JICA Study Team

undertook the following items:

(a)  Acceptance of the items delivered by the local supplier;

(b) Supervision of the initial inStalIationladjustment'of the devices made by the

local supplier;

~(c) - Setup of the hardware including necessary connection works;

(d) Installation of the necessary software;

(e) Setup of. database and data input;

(f)  Program design and programming; and

(g) Transfer of knowledge on system operation and maintenance to the Malaysian

counterparts.

'44.3 Undertaking of the Government of Malaysia

In relation with the aforesaid undertaking of JICA/Study Team, the Government of Malaysia

had uﬁdertaken the following itens:

(1) Preparation of Space and Related Supporting Items for Installation of Devices

Before delivery of the system devices, the Government of Malaysia prepared the

. following items at the locations described in Subsection 4.4.1(2):

{more than 1500 x 900mm)

Item Preparatory Items
it - Federal DID ) State DID in Ipoh
.Qffice Space More than 5 x Sm. More than 2 x 3m
Power Supply More than 3000W More than 2000W
Tabie for Devices "| 4 sets of office table One office table S

(more than 1500 x 900mm)

Air Conditioning

Non-stop air conditioning to

secure the continuous rup of

computers




(2)  Preparation of Data Transmission Line

The Government of Malaysia prepared the following data transmission system

required for the Operational System:

Item Preparatory Items
. ~ Federal DID State DID in Ipoh
Allocation of IP 3 Global IP Address and 3 2 Private JP Address
Address for Private IP Address together '
AGROLINK with AGROLINK 10 Base
Terminal Connector
Lease of ISDN Lease of 128Kbps ISDN line conncctmg Federal and State
DID

(3)  Assignment of Staff for Operation and Maintenance of the System

As proposed in Sector III, the Technical Center for the Operational System was set
up at DID, so that DID was required to assign the followmg three (3) personnel at
Federal DID and one (1) at the State DID of Perak.

Required Staff Qualification Major Work Req'uired | KL | Ipoh
Network Manager | System To administrate the WAN for the 1 -
Engineer . System e
Database Manager | System To manage the GIS data server in 1
: Engineer KL .
Telecommunication | Technician To operate and maintain the =~ - l
Engineer Telewin and TM data transfer PC- |-
| Digitizing Operator | Technician To execute the data input works 1 -
Total 3 1

KL = Kuala Lumpur

As stated above, three (3) personnel are required for the system operafibn and'ma'intenéncle at
Federal DID in Kuala Lumpur. Among them, the Database'Ménager is to administer all
database and dissemination through the two (2) UNIX server mz_i_c_hines_ placed in Kuala
Lumpur. Moreover as a staff of the Database Manager, the Digitizing Operator is to
undertake the digitizing works for data renewal of the Opcratibnal SyStcrﬁ._ ‘The Network

Manager on the other hand is to administer the AGROLINK, the system web comiiunication.

As for the necessary pcrsdnnel at the State DID in Ipoh, one (1) Telecommunication Engineer

is required to operate and maintain the telemetry system including the existing telemetry

gauging network, the exisfing Telewin System and the new TM Data Transfer PC. .

DID needs to assign a new Database Manager and a new Digitizing Operatdr. In contrast, the

present engineer who takes care of the existing DID communication system could serve
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concurrently as the Network Manager for the Operational System. Likewise, the present
Telecommunication Engineer for the existing flood forecasting and warning system in the
State of Perak could hold also the position of Telecommunication Engineer for the

Operational System.
44.4 Time Schedule for Development of Operational System

The implementation schedule for establishment of the Operational System is as shown in
Table IV-10 including schedule of tendering by JICA, the procurement of hardware and
software by the supplier, the preparatory works by DID and the system setup/programming
by the JICA Study Team. Delivery and installation/adjustment of the hardware and software
took about 2.5 months stating from the tendering by JICA. Before the mid-term of delivery,
DID was required to complete all necessary preparatory works, so that the preparatory period
was about 1.5months starting from the tendering by JICA. The JICA Study Team started the
3rd field works about one month before the end of delivery so as to give the necessary
instruction on installation and adjustment of the hardware and software. The JICA Study
Team made all data input and programming works and the Operational System was finally

setup by the sixth month starting from tendering.



CHAPTER 5 DEVELOPMENT OF THE OPERATIONAL SYSTEM

Based on the design of the Operational System in Chapter 4, the Government of Malaysia
and the JICA study team have jointly set up the system network and hardware. The
configuration and functions of the system network and hardware are described in this Chapter.
Details of system management and operation are alse described in the “System Management

and Operation Manual”.
51 Network Configuration

The Operational System covers the following four (4) sub-nets to collect, process and
disseminate both the real-time information and the non-real time. information such as

geographic information and/or textual database information (refer to Fig. IV-10):
(1) State DID Sub-Net

The Operational Sysiem applies the existing telemetry hydrologiéal gauging network
operated by the State DID. Th'e.gauging network consists of five (5) rainfall gauging
stations and eight (8) water level gauging ‘stations. " All real-time hydrological
gauging information are collected in the State DID sub-net, and finally transmitted to

the Federal DID sub-net mentioned in Item (4) below.
(2) ISDN Sub-pet

The Government of Malaysia leased a dedicated ISDN line of 128Kbps from
Telekom Malaysia to transmit the above hydrological gauging information on real-
time base from State DID to Federal DID. That is, the State DID in Ipoh transmits the
information through the ISDN line to the existing access point of the AGROLINK
sub-net [Item (3)] in Kuvala Lumpur and finally into Federal DID.

(3) AGROLINK Sub-net

AGROLINK is the existing Wide Area Network system established by the Ministry
of Agriculture (MOA). This network links all .dEpartments of DOA located in Kuala
Lumpur including the Federal DID. The IP address for the Operatioﬁ_al System
network is allocated inside AGROLINK. to from thé Operational System. The
AGROLINK Domain Server also manages the global network to open the
information from the Operational System Web Server in the Federal sub-net throﬁgh

the Internet. Thus, AGROLINK facilitates the traffic control of all information into
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and from the Federal sub-net. The users can access the Operational System Web
Homepage through the Internet by the URL address “gis.moa.my.” The IP address

assignment for the whole Operational System network is shown in Fig. IV-11.

(4)  Federal DID Sub-net

The information center of the Operational System is placed at Federal DID in Kuala
Lumpur, All server machines of the Operational System are placed in this Federal
DID sub-net, and both real-time information and non real-time information are finally

collected, processed and disseminated from the Federal DID Sub-net.

Both of the real-time and non real-time information systems open their information to
Intranet and Internet users through the AGROLINK. In order to protect the information
security, the Operatlonal System network is dtwded into pnvate {opening mformatlon to the

Intranet) and global (opening information to the Internet) network.
52 - Development of System Hardware and Software

.Thé Oﬁel.*ational. System is équipped with the various hérdware as described hereinafter, and
all of thém have been installed at either the Federal DID ofﬁce in Kuala Lumpﬁr or the State
DID ofﬁce of Perak in Ipoh. The inventory of all hardware in the Operational System is as
shown in Table IV-11.

52.1 Router

The route'r.is the import.ant device to link the sub-nets under the Operational System. In the
.Operatlonal System, two routers have been newly installed; one at the State DID (Router
“A”) in Ipoh and the other at the AGROLINK Control Center in Kuala Lumpur (Router “B™).
Both Router “A” and “B” check the IP address and ISDN number of external access and
ignore the illegal packets (“packet” is a segment of digital transmission data). The routers
also chcék all packets dispatched from the Operational System to external sub-net, and reject
‘them, unless they aré the static routing packets transmltted between Routers “A” and “B".

The conﬁguratlon of these routers is as described below
(1 . Configuration of Router “A”

Router “A” at the State DID in Ipoh can activate the ISDN line, only when it is used
to call Router “B”. Router “A™ also automatically disconnects the line, should it not

send any data for more than 120 seconds. The ISDN switch-type for Router “A” is set



(2)

as “basic-net3” which is an available signal to connect with the ISDN connector

provided by Telekom [POH.
Configuration of Router “B”

Router “B” 1is installed at the AGROLINK Network Control Ceater in due
consideration of appropriate operation and maintenance. The default ISDN switch
type is set for this router because the ISDN connector in Kuala Lumpur allows any
type of ISDN signal passage. Moreover, the dial map is not set with this router in

order to prevent any call from Federal DID to external sub-nets.

5.2.2 Workstation

The Operational Systefn has two units of workstations plaéed at the Federal DID sub-net. The

first unit is called the “GIS Server” which processes non-real time information such as

geological information and texture database information and disseminates them through

internet and/or intranet. The other is the “TM Server” to receive real-time information

transinitted from State DID and disseminate them to the Internet and/or Intranet. The details

of these workstations are as described below.

n

(2)

Hard Disk

The same type of UNIX workstati'or_l (HP-UX) is applied to both the “GIS Server”
and the “TM Server”. The workstation has a total hard disk capacity of 9GB, which

is divided into several partitions and used as Operation System and/or other various

“applications. Out of the total disk capacity, a largest portion of about 3.6GB is,

allocated to the RBIS database and its associated use. The hard disk also reserves a

vacant space of 1GB for the future Systcm expansion and sysiem swap space.
Device for Network Communication

The workstation contains twd net\ﬁrdljk cardé, and_t.:ould work, 't_hrough the net_Work
cards, both for the Intranet communicz_t_tic.m.and the Intcrnefcofnrhunicaﬁoﬁ.__’[‘hus,
one workstation can virtually work as if two servers are worki'ng.“The .works'tation.
also has the following security to protect the workstation from illegal network

communication:
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{a)  Elimination of “IP Forwarding”

“IP Forwarding” is a default function in a UNIX system fo activate
communication by the above two network cards between the Internet and the
Intranet. However, illegal external users could enter into the Operational
System through IP Forwarding, causing difficulties in securing the systein. Due
to these circumstanceé, the function of “IP Forwarding” was removed from the

workstations.
(b)  Setting of “Router Tables”

The workstation is equipped with a routing table that is also a default function
of the UNIX system. The routing table is to control the communication
between the workstation .md the extemal network, and thus protect the

workstation from any illegal access.

523 Peripheral Hardware -

In addition to the aforesaid routers and workstations, the Operational System contains the

following peripheral hardware:

D

@

-Personal Computers

Two (2) units of personal computers (Pentium 11/233Mhz) are set as client machines

at the State DID and the Federal DID sub-nets, respectively. The client machine at
the Federal DID sub-net is to be used also as data input and map output controller.
The client machine at the State DID sub-net is to be used also as real-time data
transmission controller. “Windows NT4.0” system is used as the OS (operating
system) for these client machmcs, and the nctwork IP protocol was set up in the OS

in accordance with the systcm network design.

Input and Output Devices

One (1) unit of table dlgltlzer of AO size and one (l) umt of color Ink}et plotter of AQ

size are mstalled at thc Federal DID sub-net. These dlgmzer and plotter are used as
the input device of vector data on geographlc information and as the output device of
map, respectively. Two (2) units of laser printer are also installed as output device of

docurnents at the Fedéral DID sub-net and the State DID sub-net, respectively.
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AH of the above input and output devices are directly connected to LAN and could be
accessed from either workstations or personal computers. Thus, use of the devices

could be shared by multi-uses.
Power Regulator and Backup Power Supply

Two (2) units of “Automatic Voltage Regulator” (AVR) and three (3) units of
“Uﬂ-interruptible Power Supply” (UPS) are installed to protect the server machine
and other hardware from any electrical shock. The UPS works for more than one

hour as the backup power supply, and the AVR’ power rating is more than 600V A.

Backup Device for Database

_The Operatiohal System applies two {2) kinds of backup device; one is a “4-mm

Type Driver” which is linked directly to the UNIX server machine at Federal DID
sub-net, and the other is a CD-R driver linked to the client machine at Federal DID
sub-net. The database in the Operational System is protected by these backuip

devices.

524 System Software

‘The Operational System applies the following particular system software.  The outline of

these system software is as given hereinafter, while detailed procedures on management and

operation are as descnbed in the “System Management and Operauon Manual”

(1

@

Internet WEB Server Software -

The “Netscape' Enterprise Server” is installed as WEB' server seftware to the
aforesaid “TM Server” and “GIS Server” at Federal DID sub-net. With this software,

users can browserthe 'Operational 'System homepages through intemet or Intranet.
GIS Database Management Software

A series of software on Geographlc Informauon System (GIS) is also mstalled with
the “GIS Server“ to manage the Operanonal System Database The software is
dmded into three components: “ArcInfo”, “Archew and “Archew Intemet Map
Sever (I_MS)”. These components of the GIS software have the following fu_nctlons.

(a)  “Arclnfo” is the database management software administrating all necessary

analysis on Geographic Information System.



(b) “ArcView” is used as a viewer to present the GIS data, and at the same time

used as software for data input.
(¢} “ArcView IM3" is used to dynamically open the GIS data through Internet,
53 Development of Application Software

The following two (2) kinds of application software have been developed to support the
management of the Operational Systém: (1) Telemetry System Application, and (2) “GIS
System Application”. The outline of development of these application software is given
below, while the detdiled operation method of these software is described in the “System

Management and Operation Manual”,
5.3.1 Introduction of Telemetry System Application

This application was developed to support the lﬁanagement of real-time hydrological
information gauged by the telemetry gauging stations in the State of Perak. The main

functions of this application are as enumerated below:

(a) To collect the gauging data of water stage and rainfall in Perak river basin on

real-time base;

(b)  To collect the outflow discharge from Chenderoh Dam located in the upper

reaches of Perak river basin;
| ¢y To calculate the discharge data from.telemetry water stage data;

(d) To alarm the flooding condition ‘when the water level exceeds three critical

- levels: warning level, alert level and danger level; and

(¢) To send the above hydrological data periodically to the Web server at Federal
" - DID sub-net and update the web page. .

The software | package inc_ludés “Telewin Server”, “Telewin Event Logger”, “’I‘cleﬁvin
Applic.ation Software”, “Telewin FTP Schc_duler” and “Telewin Web Application Software”.
Among these packages, the ‘-“I_‘elewih Web. Application Software” is installed at the Federal
DID sub-net, while the'_olhers are in the State DID sub-net. The contents of these software

packages are as described below:
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(@) “Telewin Server” is a system communication interface for the telemetry
management system of State DID sub-net. This software automatically starts,

whenever the user operates the personal computet,

(b) “Telewin Event Logger” is to save the teiemetry gauging data into the

hardware of personal computer;

{c) “Telewin Application Software” is a data viewer with an interactive graphic
user intetface (GUD); '

(d) “Telewin FTP Scheduler” is used to transfer the telemetry gauging data
through FTP (fill transfer protocol) to “TM Server” every hour or on demand;

and

(e) “Telewin WEB Application” is to open the telemetry gauging data through the

Internet.

Among the above software packages, the “Telewin Application Software” and “Telewin
WEB Application” are the core to process and display the real-time information. The
contents of processing and display by these software packages are further described

hereinafter.
532  Development of “Telewin ApbliéaﬁdnSdftwhre”

The State DID has so far operated the telemetry gauging system consisting of ten (10)
telemetry gauging Stations,' one (1) unit of 'masté.r'cont-rollér (called “CD6000s™), and one (1)
unit of personal computer (called “Telewin PC”). This existing system closes the distribution
of telemetry gauging data_within the State of Perak. In order to upgrade such function of the
existing telemetry system, the Operational System newly introduced one (1) unit of personal
computer and ISDN sub-net at the DID Sub-net to transmit the telemetry data to Federal DID.
Moreover, the Operational System installed one (1) unit of workstation as “TM Server” at

Federal DID sub-net to open the teleﬁ_letry data through the Internet.

The Telewin' Application Software (Version 1) has been used for the operation of the above
existing telemetry system of State DID Perak. The Operational System “improved this
software and made a niew version of Telewin Applicati'o'n Software (Version 3) adding new

various functions. The major functions by this new version are as enumerated below:
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(a) It displays various hydrological information as enumerated below:

(i)  Telemetry data table which contains the latest 24-hour telemetry data on

‘water level and rainfall (refer to Fig. 1V-12);
(i) Hydrographs of water level {refer to Fig. TV-13);
(iif) Bar charts of daily rainfall (refer to Fig, TV-14); and

(iv) Location map which includes various scales from the nationwide scale
to the river basin scale and further contains the photographs of gauging

station (refer to Fig. IV-15).

(b) It enables setting of the three alarm water levels (warning level, danger level
~and critical level) at each gauging station (refer to Fig. IV-16). Moreover, it
displays the latest water level and rainfall on the real-time base. Whén the
water level at some. gauging stations reaches the above alarm levels, the

stations are highlighted.

{(c) It enables input of “H—Q"’. rating curves into the system and autofnatically
calculat.es. the rivér'discha}ge from the water level through the rating curves.

The rating bur'ves .are.: provided from the Federal DID Hydrology Diviéion, and

the system administrator is required to periodically npdate the rating curves. It

~ also enables the manual input of dam outflow discharge from Chenderoh Dam
-which is informed from TNB to the State DID through the telephone line. The
discharge information will facilitate both flood management and discharge

- management. Further, it displays the discharge information together with the

water level and rainfall.
5.3.3 Development of “Telewin WEB Application Software”

The telemetry data created by the aforesaid new version of *“Telewin Application Software”
are sent to the “TM Servér” at Federal DID sub-net. The “Telewin WEB Application
Software” was developed to open the telemetry data through the Internet. The main
homepage of this application displﬁys an image map of the Perak river basin as well as the
location of telemetry gauging stations (refer to Fig, IV-17). A list of the stations is also

displayed beside the iinage map.

The image niap'presents the latest rainfall and water level, updating them whenever new data

is transmitted from the State DID sub-net. The normal water level is expressed in light blue



color. However, when the water level exceeds the alanm levels, the color changes to yellow

for warning level, orange for danger level and red for critical level,

The “Telewin WEB Application Software” also displays the table and the lone graphs of the
latest 7-day data on rainfall, water level and discharge gauged at all telemetry stations (refer
to Figs. IV-18 and IV-19). Moreover, the users can download the raw data as ASCII data file
and/or GNU zipped file (refer to Fig. IV-20) The ASCH data file is about 100K in size, while
GUN zipped file could reduce the size to about 10K.

5.3.4 Introduction of GIS System Application

As described in Chapter 4, the database of the Operatiooal System is supported by a series of
GIS software such as “ArcInfo”, “ArcView” and “ArcView IMS”. Through these software,
the user could process various map information as well as attribute data. A distinct feature of
GIS operation is such that the Operational System could open all database information
through the Internet. The *“ArcView IMS (Internet Map Server)”' in 'particular could
dynarmcally open the query GIS information through the Internet. In order to facilitate the
operation for “ArcView IMS”, particular frames were developed Moreover, the “GIS WEB
Application” was also developed to open the whole web pages to the Internet. The details of

‘these development works are as described below

The “GIS WEB Application™ consists of two web servers,marnelj the “Private Server” and
the “Global Server”. The “Global Server” is'to open the information to the public, vvhile the
“Private Server” is for the Government’s: exclusive'use._ In this connectioii, the objective
information of the Operational System needs to be classified into the following two

dissemination levels according to system users:

{(a) Level 1: Information for exclusive use of government agencies - -
(b) Level 2: Information to be open to the public

All objective information under the 0perational'System. vvere initially classified aste_scri_be_d
in the Progress Repor_t (2) submitted in January 1998, Vﬁﬁous-corﬂimnts on the eias_siﬁeéﬁ_on
were, however, given afterwards oy the Mala_yéian Go_vemrﬁent. Based on t_he comments, the
objective information was reclassified as listed in Table IV-12, and the eforesaid “Private
Server” and “Global Server” were developed in accordance with ther_eclassiﬁcation. The

reclassification is, however, still preliminary -and will be ﬁnallv determined, during'the next



field stndy stage (in October 1998) in accordance with the comments of the Government of

Malaysia.
The main points on the reclassification are as enumerated below:

(a)  All map information including topographic map and land use map could be
open to the public only in the form of raster data due to copyright and/or
regulations. However, the government agency could use vector data of map

information to facilitate the river basin management.

(by All hydrol.og.ical information was initially proposed to be open to the public
through Internet so as to promote more active research on the river hydrology.
However, a substantial part of hydrological information are originally from the
existing database of the DID Hydrology Division, and use of information is
currently charged by the _Divisioh. Under such circumstances, hydrological

information was reclassified under Level 1.

) In accordance with thé request from the State DID of Perak, some of the
information on fiood management are classified under Level 1. Information
classified under Le_vel 1 are the location map and inventory of the projected

. flood mitigation scheme, results of river c_:hannel survey and the extent of flood

inundation area. .

'(d) Information on annual logging volume and the future land use plans is

classified under Level 1 due to confidentiality .by the Stﬁte Govemnment.
535 Developmeﬁt of Particular Tools for “ArcView IMS*

The GIS Server serves a total of 150 web pages. A substantial part'of the web pages are the
IMS web pages presented by the above “ArcView IMS”.(the homepage image is as shown in
Fig. IV-21). In the IMS web page, the following four frames were developed to facilitate the

it

users’ operation; namely, “map frame”, “title frame”, “download frame” and “info frame”.

The “map frame” activates the GIS Server Machine upon opening of the IMS web page
through a Java program applet. Then, the map frame displays the map image upon request on
data generation by users. At the same time, the “title frame” shows the map title. The “info

frame” initially displays the map featurcé, upon query by users.



The * download frame” is installed under the above “map {rame” and “info frame” showing

the download information. Users can dowaload the raw GIS data displayed in the “map

frame”, In the “map frame”, a friendly graphic user interface with 15 map query tools are

generated by Java application program. Through this interface, users can pan, zoom-in, or

zoom-out the objective map so as to clarify and display the detailed features of the map.

5.3.6 Development of “GIS WEB Application”

The “GIS WEB Application” was developed to open all web homepages including the

aforesaid IMS web pages. The contents of development works are as described hereinafter.

(H

Main Homepage

The main homepage is as shown in Fig. IV-22. As shown in the main homepage, the
database is divided into the following seven categories: (1) General, (2) Hydrology,
(3) River Structures, {4) Flood Mitigation, (5) Water Supply Management, (6) River
Environmental Management, and (7) Watersﬁed Management. The hierarchy of web
pages is as shown below. Users can access to any of the above categories through the

hierarchy. Moreover, the users can also access to the real-time homepages.

GIS Main Homepage - | Telemetry Homepage

v v v v

_General River Structure Water Supply Watershed

Management

(2)

h 4

Hydrology Flood River
Mitigation Environment

General Information

The General Information covers the information on basin natural conditions and
socio-economic conditions to provide the general features of Perak river basin. The

sample homepages of this category are as shown in Figs. IV-23 to IV-28.

The following is the information hierarchy in this category where the items of

information for the Government’s exclusive use are expressed in boldface.
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. Ge_rie‘ra_l _

Buase map of  Perak river busin
Contour Map

Basin Natural * River Map

Conditions Road Map
Town Map

Geological Map
« Soil Map

L)

Basic Social- + Administrative Boundary
—  economic Conditions + Populationby Mukim

(3) Hydrological Information

The hydrological information covers the database on all hydrological gauging data
(rainfall, river water stage, river suspended discharge which are provided from the
“Hydrological Database” controlled by the Federal DID Hydrology Division. The
sample home pages are as shown in Figs. IV-29 to IV-30.

The following is the information hierarchy in this category where the items of

information for the Government’s exclusive use are expressed in boldface.

—{ Gauging Stations ! - River Pischarge
Information

* Real-lime Gauging Stations - -
+ Non Real-time Rainfall Gauging Stations . * Hourly R‘";ﬂ"cg‘?:
« Non Real-time River Stage and Discharge Gauging Stations * Daily Mean Rirer Discharge

= Non Real-time River Suspended Discharge Gaugin, + Monthly Mean River Discharge
Stations pe ¢ gine -« Ammual Maxi o Mink River Discharge

* River Discharge Rating Curve

|} Rainfail at principsl

Stations
. 7 | | Sespended Discha
. mﬁuﬂ;aﬁiy Manual " Information
« Daily Rainfali by Automatic + HMonthly Mean Sediment Discharge
» Monthly Total Rainfail by Manual * Annual Maxi d Mini) Sedimenmt Discharge
« Momthly Total Rainfail by Awlomatic + Sediment Discharge Raring Curve
» Ammual Maximuem Daily Rainfall
- Rainfall at -41 Meteorology |

secondary stations » Meteorology Gauging

* Deily Rainfall Stations

* Montkly Total Rainfall

— Tidal Level ]

L River Stage » Tidal Level Gauging Stations
Information

» Honrly River Stage

« Daily Mean River Stage

* Monthiy Mean River Slage

o Annual Maximumand MinimumBiver Stage
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(4)

Information on River Structures

The category covers the major river structures of bridges, river intake facilities and
dams. The sample homepages are as shown in Figs. IV-31 to IV-32, The information

hicrarchy is as shown below.

L4 Bridge Information

(3

N . « Location Map of Dums
Damn Information « Inventory Tuble of Dams
X s Location Map af frrigation Intake
= Intake Pant v Inventory Tuble of [rrigation Intake Points
Information .
.

Location Map of Bridges
Inventory Tuble of Bridges

-

Location Map of Domestic and Industrial Intake Pom!s
Inventory Table of Domestic and Industrial Intake Points

Information on Flood Mitigation

The information contains the flood conditions as well as the existing and projected

flood mitigation schemes. The sample homepages of these information are as shown
in Figs. IV-33 to IV-36.

The following is the information hierarchy in this category where the items of

information for the Government’s exclusive use are expressed in boldface.

* Location Map of Flood Mitigation Scheme
* Inventory Table of Existing Flood Mitigation Scheme
+ Invenfory Table of Projected Flood Mitigation Sckeme

— Flood Mitigation
Scheme

*  Probable Peak Flood
"—l Probable Fiood }— * Probable Flood Inundation Area

" *  Results of River Channel Survey
River Channel *  River Channel Flow Capacity
Survey . Longuudmal Profile of River Channel and Probable Flood Level

Extent of Flood Inundation

Road and Bridge Inundation

Number of People Affected

Moneiary Value of Overall Flood Damage
Agriculture Damage

Epidemic Caused by Flood

Flood Damage
— Record

a = % & & @

IV-56

kit



(6) Information on Water Supply Management

The information contains the water demand as well as all water supply facilities in

the Perak tiver basin. The sample homepages are as shown in Figs. IV-37 to 1V-38.

The following is the information hierarchy in this category where the items of

information for the Government’s exclusive use are expressed in boldface,

Location Map of water Intakes and Irrigation Area
Inventory of Water Intakes

Inventory of Irrigation Area

Monthly Average Irrigation Water Demand

—{ Irrigation

. & = =

+  Location Map of water Intakes and Service Area
Domestic and «  Inventory of Water Intakes
o Industrial Water * Inventory of Service Area
Supply *  Daily Average Domestic Water Demand
N Information on River Environmental Management

This category covers the information related to river water quality, fauna and flora,
ecotourism and river sand mining (refer to Figs. IV-39 to IV-43), and the hierarchy of

information is made as below.

Location Map of Water Quality Monitoring Points
Inventory of Water Monitoring Points

Results of Monitoring on River Water Quality
Locaiion Map of Point-poliutant Sources

Water Quality Index Map

_L Water Quality I-——

_I Fauna and Flora }_ *+ Location Map of Protected Area
* Location Map of Habit of Major Aquatic Life
*  Survey Resulls of Fauna and Flora

Guidance of Perak River Safari

Inventory of Attractions and Logging Facilities
Location Map of River Parks

Location Map of Camping Sites

Location Map of Royal Mausoleums

Photographs of Major Visiting Points

Time-rable and Participation Fee for Canoe Expedition
Address and Phone Number to Contact

—-I Echo-tourism J--«

- & &2 mR & 2 & =

_i River Sand Mining I_ * Location Map of Mining Sites

*  Annual Mining Volume




(8)

Information on Watershed Management

The information presents the land use, forest conditions and the regional

development plans (refer to Figs, IV-44 to IV-45). The information hierarchy is

made as below,

——{ Present Land Use

Present Basin-wide Land Use Map
Cadastral Map along River

Logging and Forest
Conservation

Regional
— Development Plan

Farest Reserve Map
Forest Compartment Relational Table
Annual Logging Volume

- » oa -

Development Corridors
Future Basin-wide Land Use Plan

" Locativn Map of Major Development Projects

Inventory of Major Development Projects




CHAPTER 6 SYSTEM TECHNOLOGY TRANSFER

Simultaneously with the progress of development of the Operational System, the Study Team
provided On-the-Job Training (OJT) to the Malaysian counterparts to enhance their

knowledge on the necessary operation and maintenance of the system.

The OJT contains the lecture and practice/exercise and was carried out from the beginning of
June to the middle of Aungust, 1998. The schedule of the OJT is as shown Table IV-13. The
lecture was made once a week in principle, and the practice/exercise was for 4 to 8 days after
the lecture based on the knowledge given in the lecture. Among the OJT programs, the
Supplier’s training on Arc/Info was provided by the Environmental System Research Institute

(ESRI), while the others are by the JICA Study Team.

All programs of lecture and OJT other than the supplier’s training and the training in Ipoh
were made from Monday to Thursday at the office of the River Division, DID Headquarters.
The supplier’s training was at the office of ESRI in Kuala Lumpur, and the training in Ipoh
was at the flood forecasting room in the State DID Office of Perak. The trainees had acteal
practice on system operation and maintenance using the equipment provided by JICA during

the OJT. The contents of all the OJT lectures are given below.

Lecture 1 was an introductory lecture. Almost all of the Technical Committee members took
part in this lecture. The lecture introduced the concept of system network. It included the
system construction, network construction, the WEB server setting, the system security, and

the expandability of the network.

Lecture 2 was for system engineers. This lecture introduced the management of system
hardware. It included system hardware construction and management; for example, IP
address assignment of network machines, router and workstation setting, UNIX system

management, digitizer and plotter management, etc.

Lecture 3 was for system technicians. The GIS data creation through ArcView was
introduced. It included preparing the paper map, preparing the ArcView for digitizing,
preparing digitizer tablet, digitizing the GIS features, using the tools of data editing and
adding the attributes to the GIS features.

Lecture 4 was also for the system engineers. Here, the system software construction and

management were introduced. It included setting and managing the Netscape Enterprise
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Server, setting and managing the GIS software ( ArcInfo, ArcView and ArcView Internet

Map Server).

Lecture 5 was for the Database Manager of the Operational System. The data type, database
structure, detail database description and database definition in the Operational System were

introduced. It also included the procedure to convert the data sources into the database.

Lecture 6 was held in Ipoh. All Ipoh systerm operations were introduced. The purpose of this

lecture was to teach the operator in Ipoh how to operate the telemetry application software. '

Lecture 7 was another introductory lecture to .all the Technical Cormnittée' membéfs. Hare,
the JICA study team introduced all the system images by OHP sheets, then, did the

demonstration on the Operational System in the Federal Operation Room.
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Table IV-3 GROWTH IN NUMBER OF TELEPHONE LINE

1994

Services Operator 1990 1991 1992 1993 1995 1996
Residential Tel. [Telekom Malaysia | 1,135,954| 1,298,741| 1,504,480| 1,737,750] 2,078,103| 2,410,523] 2,696,045
Business Tel.  |Telekom Malaysia | 449,790}  518,109| 587,098! 672,971] " 785,652] 929,240| 1,014,749
Public Phone  |Telekom Malaysia 6,789 8,658 . 10,290 . 14,528]  23,892] 99,225 . 137,606
Uniphone 17,793]  19,092] 30,6270 34,908] 40483 80216 67,218
Citifon NA NA NA NA NA 2,500 8,784
Total 1,610,326] 1,844,600] 2,132,495| 2,460,157| 2,928,130] 3,521,704] 3,924,402

Source: Statistics Telecomunication Industry Malaysia, Jabatan Telekom Malaysia (1996)
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Table IV-5 COMPARISON OF CLIENT/SERVER SYSTEM WITH MAINFRAME SYSTEM

The Client/Server System The Mainframe System
{distributed system) ~ (integrated system)
Extendibility [t. Extended use of the existing 1. If a model different from the existing
system is possible system is chosen, all the machines
must be replaced. '
2. Addition of functions to suit the 2.  Addition of functions to suit the
purpose of operations is easy. purpose of operation is possible but
" limited. _
3. Increase in the volume of data and |[3.  The data volume and the number of
the number of users can be met users are fixed by the capacity of the
with the extenuation of server. computer,
Maintenance |I. Time and labor increase asthe 1. Maintenance is easy because there is
Management number of models and units only one machine.
increases. . j e
2. ' In some cases the system has to be
stopped during maintenance..
Reliability 1. Sincedatais distributedand |1 The entire system stops if the
stored to plural units, the system computer fails. '
never stops even if one unit fails. :
Cost 1. Construction of the system suited 1. - Initial investment is large.
Efficiency for the purpose of work is :
possible. _ _ . - ‘
2. The open system allows choice of {2.  The cost of application software is- -
cost efficient models. " expensive because vendors are limited.
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Table IV-7 PRICE OF HARDWARE AND SOFTWARE FOR INSTALLATION

IV-T- 14

Item Code Name Units Unit Price Price
RM RM
0100 Workstation 1 1 120,000 120,600
0200 Workstation 2 1 120,000 120,000
0300 Personal Computer 1 1 12,000 12,000
0400 Personal Computer 2 1 12,000 1_'2,000
0500 Digitizer 1 170000 17,000
0600 Plotter 1 28,000 28,000
0700 Laser Jet Printer 2 6,000 12,000
0800 HUB(10Mb) 2 500 1,000
0900 HUB(100Mb) 1 3,000 3,000
1000 Modular Router 2 12,500 25,000
1100 4 mm Type Driver i 10,000 10,000
1200 CD-R Driver 1 - 2300 2,300
1300 AVR 2 250 SO0
1400 UPS 3 6,000 18,000] .
1500 Ethernet Cable 16 62.5 1,000
1600 Power Supply Cable 3 meters x 3 50 150
1600 Power Supply Cable S meters x 3 70 : 21b
1700 Ethernet Card 1 500 : 500
1800 Consumption Plotter Ink x S scls 440 3-2,.200
1800 Consumption Plotter Paper x S sels 200 '.l 000] ‘
1800 Consumption CD-R disc x 20 pices - 25 500
1800 Consumption Printer toner x 2 set 500 1,000
1800 Consumption DAT/DDS Type x 1 set 300 300] -
1900 Arc/lnfo i 300,000 300,000
2000 Arc/View ! 35,000 35,000]
2100 Web Server Soft 2 40,000 80,000
2200 Printer Server Soft 2 500 1,000|
2300 Instailation 1 15,000 .15,060
Total (RM) 818,660
Total 30,290,420
(JYEN)




Table TV-8

LOCATION FOR INSTALLATION OF HARDWARE AND SOFTWARE

Item Code Name Units Yederal State
0100 Workstation | 1 o
0200 Workstation 2 1 ®
0300 Personal Computer 1 1 L
0400 Personal Computer 2 1 ®
0500 Digitizer 1 ®
0600 Plotter 1 @
0700 Laser Jet Printer 1 @
0700 Laser Jet Printer 1 ®
0800 HUB(10Mb) 1 ¢
0800 HUB(10Mb) 1 o
0900 HUB(100Mb) 1 ®
1000 Modular Router 1 ®
1000 Modular Router i @
1100 4 mm Type Driver. 1 @
1200 CD-R Driver 1 ®
1300 AVR 2 ®
1400 UPS 2 ®
1400 UPS 1 9
1500 Ethernet Cable 11 ®
1500 Ethernet Cable 5 @
1600 Power Supply Cable 3 meters x 2 ®
' 5 meters x 2
1600 Power Supply Cable "3 meters x 1 ®
| S meters x 1 |
1700 . Ethernet Card 1 o
1800 Consumption Plotter Ink x 5 sets ®
Plotter Paper x 5 sets
CD-R disc x 20 pices
Printer toner x 1 set
DAT/DDS Type x 1 set
1800 Consumption Printer toner x 1 set L
1500 Arc/Info i ®
2000 Arc/View 1 ®
2100 Web Server Soft 2 o
Printer Server Soft 2 9

2200
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Table IV-10  IMPLEMENTATION SCHEDULE FOR SETUP OF OPERATIONAL SYSTEM

L

T

T

Software Instél!ation

J

{ :
- 'Web Server Set up

!

Database Input Work A

|

Database Creation

doption

|

Period | girst Month | Second Month | Third Month |Fourth Month| Fifth Month | Sixth Month
Undertaken by
i
JICA Tendering
Supplier .
Procurement, Delivery and Installation &
Adjustment of Hardware and Software
DID .
Preparatory
Training for System Operation and Maintenance
T
Study Team Hardware Setup

Program Design -

] ,
Programming

1

|

1V-T- 20

AT



HOdI Ui AAvVddd did WAPOJA 2UIT N(IST 5¢9) 871 e HJJI Ul UI'T NQST o} 1210y £06T 09510
T3] Ul YUi[oisy WSPOIAL SUIT NCIST 3dqY 871 - o ST UL NUT NGST e JRINOY £06T 03510
N OL 40H
HOdI W Avdad AId . Su0d g e HOJI Ul g01H 1020U0D) 19N 918ALI  «[103uu0)) 3210 INODE
N 000 = dL Ot °NH §d
T ut OH dId SUod 7L e T Ut g1 199UL0D 19N [29O[O | I Youvistedng INODE
JOATROSURIY, IoqL] [eondQ e o _
gGNO0T - dlL 0¥ €NH Sd
T ut OH a@d SHOJ T e T UT gH 199uu0)) 13N AL ef If dorisiadng WODE
duogisod e . Jojuld -
HOJI W HvVadd dId 1ded SZIS Y o 1A nding wewnoog e JIN9 19[105ET JH
duogised e e BEETEE R
TS Ut OH qIa Ioded 9zZIS Ve 0w mding wawmnood s JWI IR f1ase] JdU
B I0[0D - e o Jan0id
T Ui OH g Iodeg 2ZIS OV aotaacr nding deyy e D0SL 9fudisag JH
08P EIPPON
I9SINOY) SSI[PIOD) UOING G e : Jozn81(q II] pieog
T ul OH q@d 191G L 9ZIS OV - * dyy vleq otydesn IO o  Fumerg dwoded
_ NSIPPIRH gD ST @ _ S Indwio))
KIOWIIN I HO o _ L .| euosiad J] wanuad
HOJI UL IVIEd AId] (14D ZHN €67 ] WU [N e _QUIYORJA] UOISSIWUSURL ] Ble(J dWN-[8ey] o  97TA BHIRA JH
. ASIPPIEH GO ST » . - windwoy
AIOUIDIN GIN +9  » aurgory dnorg Y-AD o [RUOSIAJ [ Wnpuad
TIUOH A NdD ZHW ££T T WOKUR{ [AU] o SUIYORIN BONeal]) aseqeie(] 1D o vX fede dH
SpIe)) YI0MIAN OM] e
g0 g ASIgpleH ISAISS Q3M [EQOID AL »
dN 8T1 AIOWIN o IoAIaS QM AL AL o] NOILLVLSMHOM
T3 ut OH d1d ZHIN 00T -:NNdD DSTH. paRS e NL o)  XINQ 002D dH
SPIED JIOMIIN OM], « JOAISG deJA 19WISIU]
O 6 SIQPIBH  » 19AI3S QOM [BQO[D SIO  »
"GN 821 :AIOUIN o IOAIDG QIM Q1BALLS STD  o| NOLLVISMYOM
T Ul OH Aid ZHW 00T ‘:[1dDJ DSIY_ » Ioarag aseqeied SO ¢ XINA 00ZO dH
UoI3Ed07] uonedyadg uonoung ~ QWIEN 2IesPIBH

INFLSAS TYNOLLYYHdO NI TIVMIIOS ANV RIVMAYVH TV 20 AJOINIAND &/ 1) 11-Al 21981

V-T- 21



s e
TISAIOS
TH ur OH I _UOISIOA [N . » QIBMIJOS SN JOWULI X1U[) o] I2IUL{ 1991CIR[ JH
T u OE dd "€ UOISI2A T IoA1aS JNL JOJ 9180 10ATeS Q3 o] . 10dsIngG 3deIsION
X vl OH aId 'E UOISI3A e ToAIag IO 10} oIeAmjOS 1AI9S QoA o 30dsaing odeosioN
W OH qIdl T UOTISI2A . @ [00 L Uuonnquisi] UONBUWIOJUL ST  » ST M2TA 21V
T ul OH Aid g UOISIOA o {00 ], ynduf 95eqelR(y SID  * 2d MIA IV
Z7'1°L UOISIAA » S]00) SISA[RUY IO » _
o u OH g uondp [Ing - e JuswaSeurjy 25EqRIBQ.SID - * QJU] 1Y
HOdI € viddd dId J1aseg QQ1/00 - HOJI Ul DJ Uipmoia], 381x2 Juipeisdy) | PIED 12WaUF JNODE
HQOJI U AVIHd Ad PEO[ [N} SINOY & of  UI W1SKS ow-[eay oy 10§ amod dndpoeg o SN XO/OTSOL Ad
T Ul OH Id PEO[ [I0J SIN0Y 4 »] - JINAUIOD J9AIdS [N, oyl Joj Jamod dnyorg  e) Sd() XO/OTS0I Ad
T B OH aId PO ([T SINOY o] JAINdUIod I9AIas STO auy Joj Jamod dnyoeg | Sd0) XD/DTSOT Md
. . . J21ULL] .
LW OH qQId VA 009 e puediof Aiddns 1omod 9[qeisun 348s 0L, o ~ YAV 003 Md
T Ut OH @d VA 000 e Jozni@iq 10] A[ddns 1omod 9[qeisun sABS 0], e MAY 009 Md
T Ut OH I PERY XO /MM XY ele(]. SUNNQUISI(Y JOF JOpI0OSY (D ¢| XI00PYdD BYBWEA
T Ut OH dId ode] wuly e ToAU(] doyorg J2AI0S e LV (910182108 dH
uoned0ry uoneIYRIAS uondunJ _ auIeN dxempaey

WHISAS TYNOLLVEHEdO NI TIVAMIIOS ANV SIVM@IVH 11V 40 AYO.LNHANI (Z/7) 11-ALSIqEL

IV-T- 22



T loAd]

S2INIES] [RININNG

SOINIHNNSG
T [oae] SOIMONIIG JOATY JO AIOUDAU]  » 1Ay
7 13A% dejy uoneoo] e SDIMANNG J9ATY '€ | JO uOnIRWIIO] g
T 19ART] S{QULIPIL - [PAITICPLL 97T
7 19av] 2]qe], [BIIS0[CI0RAN A3ojo10918I. $'C
1 [Pav] 2AIn) Juney WAWIPIS e
I Pad] WAWIUIA PUE UWIRIIXE]A [EAUUY e
T Pa9] . SNfEA bnEoZ e s8reyosi] papusdsng 7
1 AT oaIn) Junuy 2JICYSIT -
1 PAv] WNWLIA] PUE WX [BUULY e
1 PAa] anfep KfUluopy pug e
1 Paa] onfeA ALnOH  » | 981syosyq pue adeig doaly €7
1 94 THMWINE] [EAUUY e
T 3497 anfep A[QIUOIN puB A[12g =
1 13497 , anjep SHNoY e nejuey 7T
T 10A0] (uaWIpag papuadsng ‘AUl L [eal-UON) UonEIS Fuidnen Jo KI0WUIAU]  »
7 19AS] ( 29reyosic/efers ‘oun ) [pal-uop) uonelg Juidnes) Jo AJOWAAU] .
7 1oAY (fregurey ‘owr ], [eaa-uop]) voneis Suidnen Jo AJoluaAu] e
Z 1oAY (s, [eoy) uonulg Juidnen jo AIojuaauf e
7 [PAT] (931eyosiqaTeis) vonelg Suidnen ouny, [2oy-UoN Jo dejy uolEs0] e
7 [9A%] (ljeIuiey} cosﬁm Zuidnen swiy, [eey-uoN Jo depuoneoo] e UOHRLLIONI]
2 28] uonms furfner) swin-leayg Jo depy uoneso] . uonmg Suidneny 1z | (eafooipdH T
7 1945 wonp.Aq uonemdog e UCIIELIOJU]
7 [3A9] Arepunog SAUCHSIUIWPY e | 010§ UISB UO UoHERULIONU] ']
T 1RA9T dep (1o e
T 124277 depy [eo180j030 .
7 (oA depyumol, =
7 19A9 depypeoy -
rACLLC S &NE IJALY -
1 13497 depy 1Un0) . SUONIPUOY) [RInIEN uoneuIoju]
T [9A] depyoseg e uIseq U0 UORLIONU] [T [R12UDy [
$SELD SO £108a1e) pefieracg A108a1e)y J0le

(£/1) NOILVINHOJINI JAILDATFO A0 NOLLVIIIISSVTIO dISIAHY

TI-AIRIqeL

IV-T- 23



7 [oAS] INE A\ [ELISTPU] pUE SUSAWO( 930194V Ajleq

FACIES| | SONE[ 9B JO AIOWUIAUL e IR M

7 19A3] BOIY 20IAIS PUR JUIOJ SY2IU] JO By UONEOOTT  w [ewmsnpuy pue snsswog  Z'§

7 19A97] ?EEuQ UONESI] ATLIOAY A[YILOIN ¢ JuswadeuL

racles| Coealy _Ss«m:.: JO AIOWUQAU] e “Kddng

FACIC R  SOEIU] 1A JO LIOUIAUL e . I3Ep U0

rAcLCal TaIY UONESLUL PUE 10 axery] Jo dejy :n...m.ﬁucA . uonedwyy ¢ uONeWI] G

7 joAa] "po0] AQ Pasne)) JIWapldy e

Z 1oAY adeweq [EIINOLIEY e

7 19A] - anjeA ofewre(] ool ATRISUOIA [[BIRAD @

Z19A97] patoayly ofdoad Jo Jaquny e

7 19A¥] pojepunu] 23pug pue pecy e .

racial UOHEPUNU] POOL JO AT ® pioday sfewed] poold $¥

I [2A9] 19497 POOL] 9[qeqOId PuE [2uLe() J9ATY 10 3[1]OIg [eUIpMIZUOT] e

I 19497] - Koede) Mol [PuuRyD DALY .

I 13a9] KaAaIng [ouuey?) I3AR] JO synsay - AzAIng pauuey)) AL €Y

1 9497} Baly uonepunu] poo[3jqeqold e

1 PaAd] a31eyosIC] YEad POOL 9jqeq0Id e pood e(qeqoid T'¥

T P4 QUISUJS UOHESTIIN POOl] Paroafold Jo AIOJudAul  « uonednN

7 19A9T swoayag uoneSuly poolg Sunsixg jo L0uasu] . POO[ U0

1 PA¥Y] auisyog LONEINIA Pool] Jo dejy uoled0T e Jwayos uonednI poold 1t uoNEWIOUl ¢
ssery SIUANUOD AlodaeD) papieiag fro8aren soley

(€/0) NOLLVINYOANI FALLDHAIFO A0 NOLLYIIJISSVTIO QISIATY  TI°Al Jqel

IV-T- 24



7 194977 s19al01d wawdo[oad(g-10[e]N JO AIOIUOAU] e

71989 s1oafoag wiowdopoaa(g Jofely jo-depy uoneaso] w

1 [3A97] -depy 950 pURT SpIm-UISEE Samng .|

T 1PART] . S10PLLIOY) EuEmOE>®Q o | up(quawdojeas(y [euordsy €/

1 19497 JWNOA FUIFTOT [BAUUY e |

T [3497] szrﬁ [euoney ..EOFS.EQEDU uwu._o.m . UONBAIISUOD)

I [PAdT] dejy 241259 159107 e 159104 pue BuiBdo] 7L | juswafeuely

T.PA¥] IsAly Suofe AEJ jeNSEpED . PoYSINT A, UO

1 13491 -de[Al s} pue IpIm-uIse s3] . as) pueTussald [°L uonewioju] L
7 [9A%] JWR[OA BUIUTIA [ENUUY e

At e - saug Sunupy jo dey uoneso| e Suruiy pues Iaaty +9

Z 19A9T 10BIUOY) 01 IAqUINN SUOLJ PUB SSIUPPY

7 19A9] :o:ﬁuaxm souey) 10] 93§ uonedonied pue J|qeI-sWiy, e

7 [2A%] SILIOJ USTA JO[UIAL JO SOINIDIY - »

7 [9A9] swna[osnely [2A0y jo dejy UoleaO] .

ALY song Surdurey jo dejy uONEIOT e

7 [2A%] T syIeg Iaaryg jo deiq UONRDOT] e

T [oA9T moz:_uam mEmﬁo.._ pue suonoRINY Jo boE?:H .

7 oA | lejes JeAD] el jo uo:nnS.U . wsLnoe10oq. €9

7 19A CIO[f DU BUNEJ JO S}NSIY AAING e

7 1ea9] 917 snenby 1olepy Jo 1egqeE] JO ey UOLIRI0T .

7 [9A BAIY P109101J Jo dejy UuonE20] - . ajry ouenby- 79

7 AT ~ depA xopuf A[en) BN, e .

1 2A9T 2210 juEnj[og 1UI0g Jo dejy uoneso] e juswedeuey [ .

7 [9A] Afend) 101epy 19ATY UO SULIONUOIN JO SINSY . » BIUSUILOMALT

rAclcal siurod Suntoiuojy ANrend) 1918 Ay JO AJOJUDAUT e JOATY UO

Z oA wiog unojuoy Aiend) 11ep Jo dejy uoneso] . Aend) Isilep 19 uonewIou] g
5521 SIUSTUODY bomﬂnu papreeg f103210 JofRN.

(€£/€) NOLLVINHOANI JALLOHALF0 40 NOLLYIIAISSVTIO QISIATY  TE-AIAGEL

IV-T- 25



Table IV-13 THE SCHEDULE OF ON-THE JOB TRAINING (1/2)

Date Lecture Practice/Exercise
June i Mon

2 Tue

3 | Wed

4 | Thu

5 i |Lectuse (1st) for Ori stem Network

1

Supplier's training for

Arc/Info

ecture (2nd) for System Hardware_

.

Operation of UNIX OS and peripherals. [

Web Server Setting. -

L

22 | Mon |Lecture (3rd) for Digitizing

23| Tue

—{Basic Training for Arc/Info

—i1Digitizing Training -

Lecture (4th) for System Application to River Managemént

July

Tue Leclure: (Sth) for Proc.e.:-ssing of Détébase_

S| o] oo| [ tal | v o] —
c
—

Wed : _ - : T

Thu — i Advanced trai::'ing for Ar.clIn.fo '

Fri |Lecture (6th) for Ipoh System Operat Dat L . 1.

. atabase training . _
I1§ Sat : : _ T _
13 1 Mon _ _ _ B _ —|System Operation in Ipch |7
14 | Tue ' S v
15 | Wed S
16 ¥ Thu
17 Fri
i8] Sat
19 |- Sun
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Table IV-13 THE SCHEDULE OF ON-THE JOB TRAINING (2/2)

Date

Lecture

Practice/Exercise

Jaly

Lecture (7th) for Software Operation

August

29 | Wed Overall Training
30| Thu
31| Fr

T Sa

e

e(Sth) -f(')r”S'ystem Application to

River Basin Management and Discussion

Fri.

0o] ~3{ ov Lh] B

Sat

10

Mon

il

Tue
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