List of incompleted Detailed list of messages which are waiting for a host
- Imessages related subsystem to send 'Request of delivery'

- |List of undelivered. |Detailed st of messages which are left in a network -
messages related subsystem without delivered to the addressed
"~ |office of the commercial bank-

List oferror =~ |Detailed list of data errors which are detected in the
messages network related subsystems ( c¢.f. Data validation by the
, S __|network related subsystems)
* {List of system " |To show any type of system-level messages, such as:
* Imessages |+ Notification of changing operational status of any

‘subsystem on the network
|+ Notification of events occurred on a processor or an
equipment under monitoring

|- Communication among operators
10-3 Preliminary Design of Hardware
10-3-1 Overview

Prior to designing the outline of hardware, first of all, performance, reliability, and other
conditions are examined, and the hardware system is divided and allocated to each
'subsystem Hardware ' conditions are examined for each subsystem An example of
" hardware formatlon will be shown.

According to the results of examination, hardware is installed on the following points or
in the organizations.

- Payment system operation centerin ~ : NBK-Net, Remittance operatlon system,
 Bishkek o | Message switching system

- Regional payment:center in Bishkek : Regional node system and Substituted input
_ . o system S o

- Regional payment center in Osh . Regional node system and Substituted input
. ' - o ~ system

- Regional payment center in Jalal-abad Regional node system and Substituted input
: | ' system

- Regional payment center in Kalakol : Regional node system and Substituted input
: system



- Regional payment senter' in Naryn - - o Reglonal node system and- Substltuted mput_'

S _ _system - :
- Regional paytﬁe‘nt center in T_alas T Regional node system and Substltuted mput
‘ S SR - system SRS o
- Each hea_d'ar_id branch office of . :_.'Dedlcated termmal system or Operatlon'
- commercial banks® . . Day mterface subsystem

Although the payment system in this Republlc has a small number of accounts for
.payment it may be accompanied by a rapndly increasing large volume of data depending on
the environment for economic activities and the financial pohc1es In addmon accordmg to
' :the macroeconomics Plan B, a computer system which can process maximum 20 remittance
messages per second will be necessary. Further, for implementing payment, a task which is

. critical to” continuous processing, the construction of systems with fault tolerance at

‘hardware and software levels becomes necessary. The platforms (a set of basic software
based on hardware) satisfying these conditions shall be hlgh-performance products with
excellent functions. - -

10-3-2 Required Level for Hardware
10-3:21  Performance Conditions of Each Subsystem

" This_'is to ciaﬁ@_ the performance conditions of sub'syste'ms as the data for deeiding_t_he
specifications of each component of hardware. Here, based on the macroeconomic plans A _
and B shown below, the loads in the years 1998 and 2000 are estimated. The systerri s
expected to enter operation in 1998, and the year 2000 is the targeted- year for this survey.

(1) Memory capacity

The first item to be examined is the data capacnty of ‘each subsystem required for
normal operation. Accordmg to our calculation, the amount of busmess data to be
prowded by each subsystem is as follows.
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Plan A - PlanB
: 1998 2000 1998 2000
- NBK-Net o ' 237 262 483 810

- Fund-transfer processing - 660 774 1,325 1,712
subsystem | ' :
- Message switching subsystem : 288 386 556 853
- Regional node subsystem Bishkek 125 167 241 369
Osh 62 33 120 185
Jalal-abad 23 32 45 70
Kalakol 39 52 75 115
Naryn 28 37 54 82
. Talas 11 15 21 33
- RCC substituted input system  Bishkek 62 131 130 320
Osh 3 66 65 160
Jalal-abad 12 25 25 60
Kalakol 19 41 75 g9
Naryn 14 29 53 71
_ : Talas 1 15 21 28
- Remittance dedicated terminal Maximum 13.5 135  13.5 13.5
system ' ' o '
o - Minimum 0.3 03 03 0.3
- "_Operation'Day" interface  Maximum 135 135 13.5 13.5
- subsystem
| Minimum 03 03 0.3 0.3
(Unit: MB)

The calculation shown above has been carried out under the following conditions,

- Length of a remittance message on the network 250 Bite

- Length of a transaction on the host system 500 Bite
- Range of immediate automatic responses to 6 days including the
inquiries at the center value date
- Possible rahge of responses to inquiries 20 days prior to
at the center o : the above said range
- Past records kept in bank & branch offices 6 days including the day of entry

- Using rate of terminal subsystems: '
* Remittance dedicated terminal system 25% of daytime data
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Sk, Operation Day interface subsystem 40% of daytime data

¥ RCC input substituting system - 35% of daytime data
o ' " 100% of nighttime data -
~“ - Number of data cases from the largest max. 5,000 cases a day

branch offices of commercial banks

. Number of data cases from the smallest mak._lOO_ cases a day -

@)

&)

branch offices of commercial banks -

The parameters used for this calculation were obtained through calculation according

- to Tables 10-11, 10-12, 10-13 and 10-14 based on the description in Chapter 7.

Response time

~The response time of each system is targetcd as follows.

| - NBK-Net .. 3 seconds per transaction

- - Fund-transfer processing system 3 seconds per transaction
- Message switching subsystem 2 seconds per transaction
- Regional node subsystem | _ _’3 seconds per transaction B
- RCC substituted input system 5 seconds pér input

- Remittance dedicated terminal system 5 seconds per input
- Interface subsystem “Operation Day" N.A. (responscs made by "Operatnon Day“)

Throughput

Peak amount of processing per minute required for each subsystem is estimated as
shown below. |
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Plan A Plan B
_ . 1998 2000 1998 2000
- NBK-Net 162 199 322 463

- Fund-transfer processing . 399 531 771 1,178
~subsystem . : _ :
- Message switching subsystem - 798 1,062 1,542 2,356
- Regional node subsystem  Bishkek 192 257 370 568
o Osh 96 128 185 284
Jalal-abad 36 48 70 107
- Kalakol 60 80 115 177
Naryn 43 57 82 126
: Talas 17 - 23 - 33 51

- RCC substituted input system - Bishkek 67 90 120 199
~ Osh 34 45 65 99

Jalal-abad 13 17 . 24 - 38

Kalakol 21 <28 40 . 62

Naryn 15 20 29 44

. Talas - 6 8 12 18

- Remittance dedicated terminal Maximum 25 25 25 25

system - i |
| o . Minimum 1 1 i 1
- "Operation Day" interface Maximum 25 25 25 25
“subsystem o .

. Minimum 1 1 T 1

Total amount of data and peak load are calculated as follows.
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Estimated load on payment system Plan A

1998 L2000
Inter-bank | Intra-bank | Inter-bank Intra-bank _
Estimated number of cases processed per yéar 4,729,917 8,470,602 '5_,239;593 16,932,358
Number of cases processed in nighttime | 513,900{ 1,176,000 67,995/ 6,688,800
Number of cases processed in daytime 14,216,017 7,294‘,602 5,171,598 10,243',558 _
Number of cases processed per day(daytime)
Number of operating days per year 260 260 260 260
Average number of cases per day 16,215 28,056 | 19,891 39,398
Peakload ' '
Maghnification on peak days -2 2 2 20
Number of cases on a peak day 32,431 - 56,112 - 39,782 78,797
Rate of concentration per hour 30% 25% 30% 25%
Number of cases processed per hour 9,729 14,028 1 1;934 . .'19,699
Number of cases processed per second 2.70 3.90 3.32 547
Estimated load on payment system Plan B
1998 _2000
‘Tnter-bank | Intra-barik | Inter-bank | Intra-bank
Estimated number of cases processed per year| 9,649,570] 16,845,751 '16,202,637 32,702,798
Number of cases processed in nighttime 1,273,500 3,000,000 4,170,375 10,620,000 '
Number of cases processed in daytime 8,376,070 13,845,751] 12,032,262 22,082,798
Number of cases processed per day(daytime) | -
Number of operating days per year : 260 260 - 260 260
Average number of cases per day 32,326 53,253 46,278 84,934
Peak load -
Magnification on peak days 2 2 2 2
Number of cases on a peak day 64,431] 106,506 92,556 169,868
Rate of concentration per hour 30% - 25% 30% 25%;
Number of cases processed per hour 19,329 26,626 27,767 42,467]
Number of cases processed per second 537 7.40 771} . 11.80
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10-3-2-2 Reliability Conditions for Each Subsystem -

(1

@

Reliability conditions for each subsystem

- Fund-transfer processing system
- Message switching subsystem
- Regjonal node subsystem

-. RCC substituted input system _
- Remittance dedicated:
terminal system

- Interface subsystem

_ _NBK-Net

"Operation Day"

“

Duplex devices

Hereafter, the following reliability conditions are checked pér subsystem.

. Any trouble occumring during transaction

processing is  critical. System obstacles
occurred in on-line time zones require
immediate restoration.

: same as above
: same as above
: System breakdowns in on-line time zones

require immediate restoration within the same
day. During breakdown, replacement by other

- node systems should be examined.

: same as above

. Circumvention of obstacles should be carried

~ out by each bank bearing responsibility for such

circumvention. Replacing this system with the

substituted input system and other terminals is

possible.

' same as above

Normal methods for improving reliability

One of the most popular methods to maintain reliability is to prepare duplex

devices. In general, the following devices can be_duplexed.

- Direct access storage devices

- Input/output controllers
- Communication controllers
- Communication lines -

- LAN f_'acilities(in case of client/server architecture)
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(B)  Adoption of fault tolerance systems

©

If any one of the systems positioned at the center of the network such as NBK-
Net, the Fund-transfer processing system, or the message switching system
invites a system breakdown, it senously affects the entire ‘payment system.
Therefore, it is recommendable that such systems be equtpped with fault

' tolerance capabtlltles at one of the levels menttoned below

- Hardware !evel '

-~ Operating system level
- Middleware level -

Introductton of supemsory and control systems

In addition to the methods of | improving rehabtllty by means of hardware and -
basic software, there is a method of i tmprovmg availability using application
software. It is possible to introduce supervisory software for the purpose of
accessing fault information instantly or in advance. However, this method
requires correspondences from persons, so it would be reasonable to regard it as
a secondary method in the payment system, as the payment system essentially
needs promptness. :

10-3-2-3 Other Conditions

M

Operation supporting functions

According to the results of the survey implemented so far, this country is in need of
the persons experienced in the operation of computer networks that covers wide areas
of this country. Particularly, system operators and operatlon controllers are needed.

It is desirable that the central operation division will have the capacity to control the
computer systems. To put it concretely, the following functions are expected.

* Remote maintenance
* Remote log-in

*

*

Shut down of system operation by command scripts -
Start up and shut down of system operation by remote commands-
Security for users and data
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10-3-3 Assignment of Hardware in a Computer System

Here, based on the above said conditions, the arrangement of a computer system, i.e,

the assignment of its hardware to each subsystem is examined.

(M

@

Host subsystems

The following _subsystem_s can be separated from the host subsystem

- NBK-Net
- Fund-transfer processing system
- Intra-bank payment system

- As there is less data in the first phase, all the above subsystems are installed in one set
of computer systems. (The backup system should be considered separately.)

In the second phase, it is proposed to operate NBK-Net by means of an isolated
computer system for the followmg reasons.

- The Voiumc of data in both inter and intra-bank payment which requires immediate
prdcessing will increase.
- Due to the introduction of the payment in foreign exchange rims, the volume of
' data will further increase.
- The number of terminals inside NBK will increase. (current account terminals,
' foreign exchange rim terminals and control terminals)
- NBK-Net and the Fund-transfer processing system/intra-bank system will handle
different co_ntrbi objects. (NBK-Net handles current account that NBK will control,
and others handle network messages and inter-office accounts inside banks.)

'Ne_two_rk _refatsd s_ubsjrstem -.

'.In th.IS group, all the fol]owmg subsystems are mstalled on each isolated computer
' "_system '
- Message 'switchintg' subsystem * (hereinafter referred fo as "MSS")’
- Regmnal node subsystem in Bishkek - (hereinafter referred to as "Bishek Node")
- Reglonal node subsystem in Osh ~ (hereinafter referred to as "Osh Node")
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Reglonal node subsystem in J alal-abad (herema.ﬁer referred to as "J alal-abad
v node”). PR S
Regional node subsystem in Karakol (heremafter referred to as "Karakol Node")__ :
Regional niode subsystem in Naryn - (hereinafter referred to as "Naryn Node")
Regional node subsystem in Talas ~~(hereinafier referred to as "Talas Node")

T.erminal related subsystem's

- RCC substituted input system is ‘installed on node subsystems in the same area. For

other subsystems, a computer system is arranged in each bank & branch ofﬁce which
requests connection to the network. ' '

1034 Hardware Conditions for Each Subsystem

Each subsystem involves different conditions for hardware due to the different functions -

- and the contents of processing. In this clause, hardware conditions are checked for each
subsystem. The data items are as follows.

Overall processing ability
Processors

Main storage devices
]nput/cutput controllers
Direct access storage devices
Communication devices
Other péripheral_ devices

10-3-41  NBK-Net (Second Phase)

(1)

Overall processing abiliiy. _

As described in the section on performance conditions, it is anticipated'that the

required processing ability at a similar level of the TPC-A benchmark tests will be 2.7

cases per second and 3.4 cases per second in 1998 and 2000, respectively.  (These
figures correspond to Plan A. According to Plan B, the required proces_sir_xg_ebility |
will reach 5.4 cases per second and 7.7 cases per second in 1998 and 2000
respectively.) However, as the number of banks is lmuted up to ‘approx. 20, it is
predicted that large-capacity database s will not be necessary It will be enough to
provide processing capacities to update the balance in two accounts and make Joumal

b .
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records within a certain period of time without fail. Therefore, the adoption of a
system equipped with fault tolerance may improve of processmg ability, by developing
balance data in 1ts mam memory '

" (2) Conditions required for each device

= Processors .-

- Main memory devices

- Input/output controllers
- Direct access storage

devices

- - Communication
controllers

In addition to the above said processing ability, fault

- tolerance is also required. _
.In addition to the system control functions, sufficient
- space is also necessary for local and remote terminal

control, database control, transaction processing and -

-instant processing of settlement account balance.

If input/output controllers  are separated from
processors, fault tolerance ability is needed.

In addition to the areas related to systems, sufficient
space is required also for business systems, databases,
log information, backup areas, archive areas, etc.

_Duplcx devices are desirable for secured data.

NBK-Net i_s" operated by the hardware isolated
in the second phase. In order to process 8 messages per

" second, the communication speed with the Fund-transfer

' . Other peripheral devices

‘proc'es:sing system should be larger than 100 Kbps, as
" calculated below.
- 8 messages x 2 ways x 500 characters x 10 bits /0.8 =

100 Kbps - _ _

As far as it is suggesied_ on the basis of this amount of
data, this system should be installed where connection
by local cables is allowed.

Printers, data backup devices, etc. are necessary.

_10'-3-4;2 'Fu'nd-Tran'sfér Processing System

(1) Primary system .

This primary system poexisﬁ_s with_NBKéNet on the same computer system. Therefore,
the same conditions applicable to NBK-Net are also applied to this subsystem.
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(A)

Overall processing ability

o Thrs subsystem receives at maximum 20 messages per second from the message

switching subsystem, and requests NBK-Net for processmg or update of inter-
office accounts. In the first phase, NBK-Net processes at.maximum 8
transactions per second on the same computer. In all cases, the communication

‘capacity must be twice as large in order to return messages .aﬁer_tompleting _

processing. Therefore, it would be desirable if the primary system could be -

linked with the message switching subsystem in the loc'al;network. “In addition,

as the in case ofNB_K-Net inter-bank processing, it is necessary to arrange a set

-of processors, main memory devices and direct access storage devices which is -

B able to process inter-office accounts or accounts of pamerpant banks within a
- “certain period of time. '

®)

Conditions required for-eaCh.device ‘

- Processors R ' In additioh to the above said processing ability,
' fault tolerance is required.

- - Main memory devices . In additlon to the system control functions,

_ suﬂ"t_clent space is also necessary for local and
‘remote terminal = control, database control,
transaction processing and instant processing
of payment account balance.

. - Input/output controllers if mput/output controllers is separated from
| processors, fault tolerance ability 1s needed.
- Direct address storage In addi_tion to the areas related to the base
 devices - - | | sys_tjems_, sufficient space is also require'd'_'for

business systems, databases, log information,
backup areas, archive areas, etc. . Duplex
devices are desrrable for secured data.”

- Communication controllers Hrgh-sp_eed and stable_ communication
functions  are .required to securé close.
communication with the message switching
subsystem. _

- Other peripheral devices :Pnnters data backup devic'e's,* etc., are
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(2) Secondary system
(A) Processing abilty

As NBK-Net is transferred to isolated processors, critical transaction processing
is scattered. However, the significance of controlling increasing transactions
and communication functions becomes more serious,

(B) Conditions required for each device

- Direct access storage The performance of simple put and get of data
' is regarded as more important than data
. _ ~ updating, _ S
- _Cdmmunication controllers Hi_gh—spéed cominunication with both the
' message sWitching subsystem and NBK-Net is
: _ L _ necessary. )
- _Others_' - o similar to those of.the first phase

10-3-4-3 Message Switching Subsystem
(1) Processing ability

This subsystem needs élo'sé_boﬁversat_idns with two host systems and six Regional
- node subsystems, as well as with the systems which are expected to be added in the

futureﬁ_ This means that prbmpt responses o received messages and transfer of such

‘messages is required. For this reason, this subsystem requires high-speed and stable
~ communication devices and processors.

_(2) Conditions required for each device

- “Processors . same as those required for the Fund-transfer
: - processing system
- Main Storage;deviCes = Large-capacity message storing areas are needed.
- Input/output controllers - High-speed and ‘stable control -of communication
R R ' controllers is necessary.
-~ Direct access storage. - . - It is necessary to support high-speed message

T ~ devices logging functions.
- Communication controllers - Functions and performance to make conversations
: ' L ' - .are necessary, connecting up to 15 high-speed
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10-3-4-4 Regional Node Subsystem

(1),

2)

"~ Other peripheral devices

Processing ability

lines, including béckup channels. By 2000, it will
be necessary for the system to receive at
maximum 20 messages per second from the node

side and to transmit them to host subsystems. |
.sirni_l_a_r'to those for the Fund-@ransfer processing _
s'yste,m' - |

This sﬁbsystém must satisy two different performance conditions. They are, batch
type transfer and input processing perfonnance(throughput) such as RCC substituted
input - and the interface Operation Day, and the responses to the interactive
communication with the message switching subsystem and other node subsystems. ln

particular, in the second phase, where inputs in lump form increase and net positions '

in the area are calculated, the introduction of auxiliary pro_c'essbrs for batch processing

should be examined_.

- Processors

- Main storage devices

- Input/output controllers
- Direct access storage

devices

- Communication controllers

- Other peripheral devices

Conditions réquired for each device

Processors should satisfy the above said performance
condlttons g

Sufficient capac1ty to sxmultaneously lmplement trunk
communication, terminal communication and- local
input is necessary. |

The controllers must correspond to- various
communications and input/output.

High-speed and large—capacity' direct access _
storage devices are necessary for securing ‘data
received from bank & branch offices and respond to

: medmm-term and long-term inquiries.

In addition to the message switching system and
trunk lines, telephone line interfaces and telex
interfaces are also riecessary for communication with
the branch offices of banks. o

For substituted inpuf services, tape devices, diskette
devices, local terminals and printers are necessary. |
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10-34-5 Rgmittance'Dedicat_:ed Terminal System

(M)

@

(1)

Processing ability

This subsystem receives. source remittance information from the Regional node
subsystem and advises the staff’ accordingly. Therefore, reliable input, printing and
communication functions are required. As user interfaces are positioned as the core
of the system, performance conditions required for on-line processing as required in

other systems are not deeded in this system. Local response within 3 to 5 seconds to

catch individual remittance transaction input is satisfactory.
Conditions required for each device

The personal computers’ hortnally used in this country, such as those installed with

‘Intel 486/DX or DX2 CPUs(or equwaient) wnli function adequately. (Refer to

Chapter 5)

- -Pro'ce's_sbr‘s= A - ~ Data conversion and data transfer ability within a
' ~ specific period of time is needed. Fault tolerance
_ shall be depend on the decision of each bank.

~  Main storage devices - Capacity to perform system control, data input and

data transfer will be sufficient.
- Input output controllers | according to processors
- Direct access storage It will be sufficient if system control, devices input

data and log information can be stored.
- Communication controllers according to processors
- Other peripheral devices Printers, data backup and recovery devices should be
o ' examined for use.

_ 10-3-4-6 ""Ope_rat'io'n 'D'é_y" Interface Subsystem

Overall processmg ability

‘_ As this subsystem mamly processes batch data conversion and batch ﬁle transfer, it
does - not requnre- high-speed transaction processmg ability. However, from the

wewposnt of operation efficiency, the ability to convert remittance data per branch
 office per day(maxlmum 5,000 cases) is necessary. In addltlon the reqwrements of
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10-4

10-4-1

the hardware depends on \:lrhether the banking system and the interface sobsystem are

installed in the same hardware, or they are installed in different type of hardware.

Conditions required for each device

Procéssors. -

Main storage devices

Input/output controllers

. Direct access storage

devices
Communication controllers

Other peripheral devioes..

 Here, the condmons are estabhshed on the assumption that the bankmg system and
'the mterface subsystem are mstalled in dnfferent hardware components

Data conversion'_'ra'nd deia"_tr_arls'fer ability within a
 specific period of time is needed. Fault tolerarlce
‘shall be depend on the decision of each bank.

Capacity to perform system control, data conversron
and data transfer will be sufﬁcrent e '

_ according to processors
It will be sufficient i system control mput

data and log information can be stored.

Ability . to ‘exchange remittance mformauon to and
from the regional node subsystem every day without
fail will be sufficient.

Printers, data backup and recovery devices should be

examined for use.

Preliminary Design of the Ne_twork Systems

Avaalable Telecommumcatron Network Systems and Servuces for

the Study Project

Use of Existing Systems and Services

As described in the telecommunication section in this chapter, the present status of

telecommunications in terms of services and telecommumcatlon eqmpment eurrently

being used, faces several serious issues and problems They are:

Facilities and equipment are very old and- these are not apphcable to hlgh speed
computer network connections ' o

Quality of transmission lines is very low

Over-capacrty of the circuits connected to each termmal and repeater stat:ons in

terms of capacity of the exchange systems versus actual connectlon -
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- No re-routing transmission circuit lines are available due to the hierarchical
configuration of the network systems in conirast with the mesh type
- No back-up systems in the entire network configuration
- Few feasible rehabilitation and expansion plans by the Kyrgyz government
- Difficulties in construction of the entire network systems because of geographical
aspects (over 90 % is mountainous area in entire country)
- Slow restructuring plans and action by the international organizations, using up the
sources and funds from those organizations

In these circumstances, establishing an installation plan for a computerized payment
system is faci'ng- rﬁany critical issues, particularly regérding the present status of the
telecommunicéti_dn systerhs and services, HoWevcr, with the consideration of
-aforementioned coriditidns; the 'follov_ving telecommunication services currently
available in the country are 'reviewc_d for the tools of network systems and services for
the JICA Study Project.

. (1) Telephone Né_twork Systér_ns

The earliest and the most convenient way at present for establishing
computerized payment network systems in the country is to use available
telecommunication networks by connecting all computer systems which will be
installed in each node stations. However, many difficulties can be pointed out,
“because of the aforementioned conditions of the telecommunication in Kyrgyz,
particularly the available number of telephone circuits in both intra- and inter-
city network links, and the quality of these circuits. In addition, speed of
telephone circuits is another critical issue for establishing new computer
network systems.. The maximum speed using existing telephone line is limited

to 2.4 Kbps, in which it is only possible to send 110 to 120 élphé—numeric
"charac:ters via circuit in 60 seconds logically. When reviewing the present
volume of data- transmission in inter-bank networkmg, the 2.4 Kbps speed is

_ .qulte satlsfactory When iookmg at future trends of volume of both intra- and
'__'mter-bank transactlons the required speed should be minimum 9.6 Kbps

A- ) dependmg on locatlons of the node systems
The rnu_mb_éf of available telephone circuits is also another critical issue for

. installation of computef- netWo_rks, both in Bishkek and other cities, and inter-
- city network 'Systcms. In general, the present status of telecommunication
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_ circuit (public telephone network) in Kyrgyz is not able to meet_the requirement

for the future plans which the Study Team seeks to- establish, and other
alternative sources and ways in: the use of telecommunication should be

-considered.

~ The followin’g table is the price struct_ute of the:_existing télcphone network in

each major city: -

Cities *Inst. cost = | **Base fee Access base
Bishkek | 130/800Som | 1.0Som | - $500
losh | 130/200Som | 10Som |  $5.00
“(Talas | 130/800Som | 1.0Som -| - $5.00
Jalal-abad 130/800 Som 1.0Som | $5.00
Cholponata | 130/800 Som | 1.0 Som" $5.00
Balykchi 130/800 Som 1.0Som |  $5.00°
Karakol 130/800 Som 1.0 Som $5.00
Naryn 130/800 Som | 1.0 Som ©$5.00

 * Installation cost varies on the waiting time of the applicants for new. telephone

~ instaliation, for cxzimplc, 130 Som for 20 vears and 800 Som for 1 month fiom the
apphcélmn request, _ .
* Base fec varies on the users of thc telephonc for cxampie L. 0 Som for houscholds and
US$5.0 for companies use. - '

¥+ Source: Ministry of Communication

Business Lines

As already described in section 5-4-4-7 of Chapter 5, business lines are
telephone circuits which are available from the Ministry of Communication and
have a relatively higher_quélity compared to the ones already fumished in the
country. Use of the Business Lines for the establishrhént of 'c’ompﬂterized_
payment network systems for banks in the country (JICA Pro_ject) is the second
alternative in view of the use of exlstmg telecommunication circuits alongsxde
the ordinary telephone network systems already descnbed in this sectlon

Regarding the quality of the telcphone circuit and of the exchangmg capacity
and circuit speed, functioning minimum 9.6 Kbps of transaction speed is more |

10-136



 feasible than 2.4 Kbps, and Business Lines and Iskla-I have more advantages to

implement the computer networking plans. Figure 10-26 shows overall network

configuration of using Business Lines by setting up a node station system in the

major cities of each state and region. The trunk route of Business Line between

~ Bishkek (hub center) and major cities in each state and region (nodes) has been

installed _alrea_dyL These locations are overlapping with the places where each
regional computer center will be planned. Presently the network structure of

- the Business Line has a hierarchical layer type of configuration (partly with

()

tﬁangle layer between Bishkek Talas and Jalal-abad), and it is required to

- facilitate either tnangle or mesh-type network layers, particularly in the east

regions of the country such as Cholpon-Ata, Karakol, Balykchi and Naryn.
Acceding to MOC, the pricing structure of the Business Line in major cities
including Bishkek, Osh, Talas, Jalal-abad, Cholpon-ata, Balykchi, Karakol and
Naryn are $50.0 for installation cost and $ 5.0 for base fee respectively.

Iskla-I -

When reviewing the conditions, especially from the view of availability of
telephone circuit lmes and of the quality of the circuit, use of Iskla-I for
mstallat:on of the computer networks for the banking system is the most
optimum and quxckest way for completlon of the computer networking in the
country. | o |

-Figufe _1.0f27 shows overall rietw_orl_c conﬁgurations.of'using Iskla-I by setting

_ B up a node station system in major cities of each state and region. The trunk
- route of Iskla-I between Bishkek (center switching station, HUB center) and

major cities in each state and region {nodes) has been installed already. These
locations are ‘overlapping with the places where each reglonal computer center

Cwill be planned in the Study PrOJect Presently, the network structure of Iskla-I

compnses a hierarchical layer type of configuration (partly with trlang,ie layer
between Blshkek, Talas -and Jalal-abad), and it is required to facilitate either
tnangle or mesh type network layers, particularly in the east regions of the
eountry such as Cholpan ata, Knrakol Balykchi and Naryn, According to MOC,

the pncmg structure of Iskla-I in major cxtles are 3,000 Som for installation cost,

20 Som for base fee of monthiy use per line, and 864 Som for monthly lease
base per line.
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1042 Future Possibility of the Use of Telecommunication Circuit for the Study Project

(i)_ “World Bank and EBRD Pr_oject.

As already described in the prewous sectlon 5-4-4-8 of Chapter 5, the World Bank

@)

" -and EBRD proyect to establlsh (or rehabilitate) a telecommumcatlon network is being
i "undertaken “The Wortld Bank already finished the 1mplementatron plan to undertake

the first phase of the telecommumcatlon revnew pro;ect The Study Team is deeply

‘concerned with-this pro_1ect sinceé the networking plan for the establishment of the

payment system will be depend greatly upon ‘the prOJect that the World Bank and
EBRD are. plannmg to undertake

Satelhte Network Lmks

Perhaps the most exeltmg and most rapldly evolving of all the developments in
transmission as a mean of telecommunication is the use of a satellite and transmission
method using satellite systems which have been used in various field not only in vaice -

“transmission, but also in data and image transmission. Data transmission refers to the
sending of binary code of information between compu't'e'rs' and image transmitting

mcludes radio and TV broadcastmg services, TV conference services, and other multi-
medla types of communication services. '

Satellite communication systems consists from three ‘major physical components: the .
satellite itself, satellite earth stations and a transponders. A satellite is, in esSence, a

microwave relay which is launched to the sky. Satellite earth stations consist of a dish

which points at the satellite in basically the same way that an earthbound microwave
relay dish points at the next tower in the microWave transmission. A satellite receives

microwave 'signals in a given frequency band and re-transmits them at a different

frequency. It must use a different frequency for re-transmission; otherwise the .
powerful transmitted srgnal would lnterfere w1th the weak mcommg signal.  The
equipment which receives a signal, amphﬂes it, changes its frequency, and re-transmits
it, is called a transponder

Satellite communication rietworking systems have various advantages and over other
ordmary telecommunication transmlssmn methods These are:
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A multi-access and synchronous ways of transmission --- By accessing a single
circuit transmission line - (transponder), an earth station or groups of earth
stations are able to access the satellite from anywhere stations located and
installed. And all these earth stations can access the satellite simultangously or
by an individual bases.

An easy Way for néMork_expanSioh and an enhancement --- By increasing the
number of installation sites of earth stations, entire network systems are easily
able to expand. In other wcrdé, each node stations for a computer network
system using satellite telecommunication systems is able to expand by installing
new earth station when the customers wish to set up new nodes for computers.

. Flexibi_lity. of uée of the system --- Depending upon the users requirements,

pa_rticulafly_ depending upon the number of transactions volumes they wish to

transmit via a satellite telecommunication network system, the customers can

. select a bandwidth of the satellite rangmg from 64, 192, 384, and 768 Kbps, and

_ N

1.5 Mbps and 6 Mbps. Also, the customers can select from various types of
transaction methods by selecting half simplex, half duplex or full duplex
transmlssmn modes, dependmg on the amount of data . and volume of

-transactions they wish to send through the satellite.

- An easy way to manage entire network systems --- Basically, management of

the 'n‘e_twdr'k' systems (Network Management Systems: NMS) consists of two

“major portions. One is to manage zll routes of network circuit, including trunk

lines and branch network lines.  The other is to manage al! peripheral equipment

‘which are connected to the network systems, including the main body of the
satellite itself, all earth stations, node computers which have mterface to the

network systems, and other peripheral equipment,

In-K‘yrgyz, as disc_ussediin the first portion of this section, telecommunication
transmissions already being used is as a method to access international voice

- network to have interface with international telephone network gateways. In
- comparison with ordinary telecommunication transmission systems, satellite

communication network links are more advantageous in installing new network
systems, particularly, in countries which have mountainous geographical
characteristics a.nd have mde-spread demographic- distribution of population,
such as Kyrgyz.
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- system is the most effective and Optimum way in terms of time frame concerns,
: _and running and operatton cost; in- companson wtth other transmtssnon means
“ being used in the country

~ Figure _10-28'shows overall configurations of network -systems: plan using

" satellite network links by constructing an earth station in each major 'city of the
‘states and regions. In this conﬂguration all’ eatth-statlons are mdependently
connected by transponder channel of the satelltte ' ‘

-Re\fiew t)f Conditidns in Telecolmmunication

When reviewing various eondltlons of the telecommumcatlon network systems in the

. Kyrgyz Republic already described in this sectlon it is apparent that it is not very easy -
" to 'set up a computer system based on the ex1st|ng telecommumcatlon network
o systems “due to many difficulties mentioned in 10-4-1 The use of existing telephone '
 circuits for- cornputer networkmg system 1s the quickest way to lnstall the system

however, the entire telephone circuit systems do not mieet the requlrements because of
its the exchangmg and switching capability. Also the speed of the telephone circuits
will not match the data volume of transaettons and speed of the data transnusswn in
the future. o '

Use of the Busmess Line and lskla-I compare with the exlstlng telephone circuit, will
meet the reqmrement from the needs of computer networkmg systems for the bank

payment system, However, when lookmg at the year of 2000 in Kyrgyz, particularly

from the view of swﬂchmg systems capacity, use of a satellite eommumcanon network .

system is the quickest and the most opttmum way for establtshment of computerized
systems.

Also, the project which The World Bank and EBRD are intending to establish
between Bishkek and Osh is not to be ign'ored by the project that JICA is in_yolved in,
Because overall telecommunication network . systems for bank payment systems are.
highly dependent on the completion of the World Bank and EBRD telecommumcatton
implementation Project.
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cimmmmmm—n Time frame

~ Available Circuits - _ 1996 | 1998 | 2000
| Exnstmg Telephone Network X X X
Business Line and Iskla-1 ~ X X X
‘World Bank and EBRD Project . X X
 Satellite Network'System_s . X X

The telecommunication sy'stems for the computer_ networking systems have to rely

hesvily'on the existing network systems at present. In 1998, mixed use of telephone

network systems circuit, Business Lines, Iskla-1, the network circuit that the World

Bank-and EBRD 1ntendmg to implement and satellite networks is recommended In

| _the year of 2000 ‘mixed use of the World Bank and EBRD and satellite network link-

~ mixed covered the transmrssron of the entrre network systems for the computenzed
 bank payment system

10-4-3 Desitjn of the N_etworlr Systems

Total network systems, from its view of locations, can be divided by 5 major centers
including Blshkek Communication Center Station (Center Station), Talas Regional Center,
Jalal- -abad Regzonal Center, Osh Reglonal Center, Karakol Regional Center and Naryn
Reglona.l Center. Between the Center Statlon in Bishkek and Regional Centers located in
each major cmes are connected by fully duplexed telephone network line "Iskla-I" directly,
except \na_Cho_lpon-eta sw:tehr_ng station between Btshkek and Karakol.

_ Flgure 10-29 shows overall network conﬁguratrons of the total system As seen in the
table, topology of the total commumcatton network System consists from star type
_conﬂgurahons It is not ideal type of network architecture, however, due to the avallabthty
of the telecommumcatton network systems in the country, the opt1mum network systems
that can be thmk of in Kyrgyz is to use the government owned telecommumcanon network
systems called Iskla—l \yhlch has relatively fast speed of the line and has better quality
compared with presently available publlc telephone fines. Iskla-I will be able to meet with
the speed of 16 Kbps of which can cover present number of existing volume banking
transactions at present time and for another several years in Kyrgyz. Overall specifications
including - qualtty and the spwd of Iskla-I is dtscussed in the telecommumcatlon section in
Chapter 5
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Bishkek Connnunication Center Station

Brshkek Commumcatlon Center Station has very 1mportant role m terms of its
ﬁmctlon It is not only consrdered as the center station of the total bank payment
system in the country but can be considered as having the network control ﬁmctton of
the total system, Relatively large size of commumcatlon controller systems compare
with the ones which are installed in other 5 Regronal Center should be installed in the
Center - Station not only to momtor entrre network systems but to functlons as

_-'commumcatron controller umt

It should be recommended that the commumcatron controller umt in the Center

Station should have functrons of not only to meet wrth the data transmrssron function

'but to transmlt vorce images and also telex network crrcult wrth lt To meet with the
-requrrement of aforementioned functlons ‘and capabllltles the commumcatlon

controller unit in Bishkek Center Station should have data compress:on trme dmsron
multiplexing, and packet switching functions. '

Regional Systems

- As previously descnbed Reglonal Systems are located in the major c1t1es of each
' region in the country namely Talas, Karakol, Osh, Jalal abad ‘and Naryn. Each center._'

should have communication controller installed at the site for. connectron of
telecommunication circuit line, but the functions of these commumcatlo_n controller
should not limited to the same size and functions as the one installed in Bishkek
Center Station due to the main function of the controller can be taken by the Center

Station. However, all telecomrhunication controllers to be installed in the regions

should have data compression, time division multlplexmg, and packet sthchmg
functions. Also these should have functions not only for data transmlssron functions
but voice and telex transmission functions in it. Partrcularly, t_’unctrons in each
communication controller in the region should have functions of controllmg telex
network circuits due to the widely used functions in the local area in the country

Iskla-I

All centers including Bishkek Center Statnon and reglonal centers of each major cities.

~ are connected by duplexed high-speed with better quality telecommumcatron circuit |

Iskla-1.- Since the country is facing serious problems in supplying better quallty of and
high speed of public telecommunication lines, Iskla-1 is the - best' available
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telecommunication circuit for data transmission connections of computer systems,
" Also it has refatively higher Capability and function of sending voice and image
- (especially for fax transmissions). ‘Installation of duplexed telecommunication circuits
for the cdmputerizbd payment systems in the country is to avoid from any hazards
which are supposed 1o be occurred during the transmission including éircuit shut
down and echoes and noises, Iskla-I also functions as high speed telecommunication
circuits (maximum 16 Kbps) in the country while other ordinary public telephone
network can be calculated as 2.4 Kbps of'its speed line. ' |
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Figure 10-24 - Sample Layout of Computer Room

1 2 3 4 5 6 m
L 1 1 ! !
A/C Shelf for Consoles (x6)
A/C
~1
Message
Switching
-System
Fund- | | Fund-
Message ransfer| | ransfer I:I]Eg Ij}? I‘;‘ -2
Switching System| | System . ¢
System 1
Bishkek
Node 3
System B
Bishkek
Node
System
— 4
Shelf for
- AC Secondary servers (x5) s
Consoles (x7) A/C
Routers (x6)
55m
Total: 6m x 5.5m = 33m?

Electricity power consumption: System itsclf

Thermal/heat consumption:

-~ 10-147 -

22x5+18x2+1.6+023x5=1735KVA/
System itsclf _ -
1,790 x5+ 750x2+660+200x5=
12,110 Kcal/h



Figure 10-25 - Sample Layout of Operations Department

1 -2 3 4 5 m
I 1 i H i .
A/C | Network
Admnistra— :
tion | 1‘
Operator _ Supervisor-
: Working.
Desk - 2
| | | 'Shelf
Opcramf Operator for L3
: : 4 W/Ss.
1 Standards
0A 0A 4
‘Stand Stand
(2 W/Ss) | (2 W/Ss) Shelf
S I for  |.5
4 W/Ss ‘
2 PRTs
6
A/C : o .
PRT [} PRT PRT || PRT =7
-7.5m
PRT: Printer
W/S: Workstatn
Total: 6m x 7.5m = 45m?

Elcctricity power consumption: PRT1.2x 6 + W/S023x 12+ A/C2x 2=

Thermal/heat consumption:

13.96 KVA/h

750 x6 + 20 x 12 = 7 ,080 Keal/h
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Chapter11" ) ,' ,,I-"‘Iz'i_n'df Instaliation, Maintenance
~and Management Pian

11-1  Policy for Prod_uring Hardware and Software Products
The products to be' procured for this payment system are classificd as follows:

®) Colmpu‘ter platform (hardware and operating system) .
(2) Rcsﬁurﬁe manager not contained in the above—-mcﬁtiéﬁcd p.l.at.forﬁ |
| 1) Database management systcm | |
) | Ncn&orkirelated goftWarc
3 . i’_r;ﬁcnt#tion rﬁéﬁagcr |
4) . Spool managcr
(3) Programmmg ldnguage
(4) Middle warc products
| I’n:’t'.his f:_hépfér, the policy fo; pmcuring lthcsc pfodyicfs will be described.
' 1_1—'.1-1 _ _C_onditions lmpo_séd_on the Preliminary Design

‘The' condltlons 1mposcd on ihc outlmcd dcsxgn of thc software, hardware and
network are as follows ' '

(1) To have a storage capacity allowing large variation in data volume.

(ﬁ) To have a configuratlon that can be cdsﬂy cxpdndcd from small—-scalc to large~
scale. '
(3) ‘  _FuhétibiiS can bc added after ihéta!laﬁdn'.- :

(4) - The core of this system shall not be subject to system failure. Therefore, for
~ .maintenance or in -an-emergency, service by the vendor.around Bishkek is
 essential.



. .(5) |

©)

The reqmrcments for softwarc vary dcpcndmg upon the subsystcm For cxamp!c,
a subsystcm of the host rcqu:rcs a guarantcc of transachon processing and a

. system for a network requires measures for a vancty of conricctions and changes

of conﬁguratlon Thcrcfore opumum sclectlon capablllty is rcqulrcd in thc units
of the bubsystcm ' -

To bé cébablé of operations among subsystems.

11-1-2 Conditions Imposed on the Present Status and Trends of the

*)

@

&)

@

Kyrgyz Flepublic

The conditions peculiar to Kyfgyz are as foilows:

“There are few system development experts. Therefore, a prbduct which allows

maintcnance and operations by few persons after installation must be selected.

Most of the cxperté of Kyrgyz have eXpericnccd only small-sized systciﬁs A

_product which can be developed and mamtamcd based  on the techniques of

small-sized systems must be selected.

In arcas outside of Bishkek and Osh, tl_icrc are very few experienced sf(stem
operation management personncl. In fact, it can be said that there are no such
persons. Therefore, it is desirable that the computer systcrns in rural arcas be
controlled and maintained by the central computcr center.

It should be mentioned that thc' market of thc couhtry is. severe for _compuiér :
rnanufacturérs in terms of the scale of the market and thé competitive situation in
computer-related fields, 'I’hcrcforc, when a product is selected, in addmon 10 thc,
possibility of survival of the product, the possibility of survival  of the
manufacturer in the country should be reviewed.

11-1-3  Policy of Procurement Fit to the Strategy for Developing the

(1)

Financial and Payment System

In 2000, there will be a difference of a little less than 30 million remittance
transactions, cquivalent to approx. 2.2”tim_cs, in the number of ‘remittance
transactions between Plans A and B. Software is little a_fféctcd by' the number of
transactions, however, hardware éonﬁgu;'cd to achieve the required number of
transactions should be procured. . | ' o
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(2

3

)

Thcre may be increases of the number of transactions. In that case, 1t must be

~ possible to add the required units estlmatcd in the required places.

If the 'spccd of incrcasc of transactions js slower than estimated, phased expansion

~ of the capacity should be accepted.

When the most of the commercial banks have their own networks, the volume of
transactions of the network in this system may decrease. In consideration of this, a
product with architecture compriscd partially of parts and components which can
bc uscd for other purpose or sold is dcsnred

11-2 Items to be Considered in Software Development

11-2-1 . Choice of a Language for Users

" In the Kyrgyz Republic, two lariguages arc used at present. Onc is the present
official language, Russian, and the other is Kyrgyz, which has been used from old times.
Some people assert that Kyrgyz will be the official language in the future, and such a
change may occur after installation of this system. Adoption of the following method is
recommended to handie such a change if it occurs:

W

; (2)

FoR

To develop application products based upon BEnglish. This sclection is

appropr:atc in cons:dcratlon of possnblhty of system dcvclopmcnt by dcvclopcrs
“overseas.’

- The input part'bf the system, that is, the kevboards should be able to flexibly
input in an arbitrary Janguage; i.c., not be dedicated to any specific language. The

basic software must correspond to. Russian and input devices such as keyboards

must be able to input and process English, Russian and Kyrgyz.

‘The output part of thc system should be mdepcndent from the products. That is,

the ddta inside the systcm not embcdded in the programs but independently kept
in the system, is prcpa_rcd for display on a prmtmg and display device of the
system. . It is designed so that the system displays all of its internal data, and an

- administrator can modify the internal data by use of a spccialrprogram' during
~ installation or maintenance. Therefore, in. this system, an individual user

language can be selected for every installed place.

| _Forr eiémplc,:thc_ folloWing'Scﬂing is enabled by the above~-mentioned measures:
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‘(1) English is used for development ahd tests so that _forbignem also can understand it.

2) -‘.-.The users of subsystems of tcrmmals n. commcrcsal banks can sclcct Kyrgyz or
Russian, and Engllsh ' '

(3) - Kyrgyz is used for subsystcms for Reglonal nodc subsystcm and RCC dcdlcatcd
. 1nput subsystcm '

4) Thc ofﬁmal languagc is used for the mcssagc swﬂchmg systcm and thc host
~ related systems, _thn the official ]anguagc is chdnged the languagc used i 15 also
changcd ' '

(5) Ifa gdtcway subsystern overseas is' addcd English i is used for the syslem :

It is. hoped that thls method will bnng consrdcrablc proﬁt to 0pcrat10ns of the
system in this country. ;

11-2-2° Measu'res_for the Trend toward Staridardization -

This is a very 1mp0rtdnt item for the systcm dcvclopmcnt plan in thc futurc The
computer industry is cncountcrmg grcat changes at present. .Few year‘; ago, ‘even
oumandmg companies in this industry were showing losses and were forced to -
restructure their orgamzatmns In the meantime, tcchmques which had attractcd little
attention before were rapidly popularized and the retraining of cngmecm was required.
It is thought that this change - was promoted by downsizing 'of. computcrs
standardization of middie- and small-sized ‘units, and popularization of client/scrver
architécture by which middle- and small-sized systems can be connected.

As described in the item of the outlmcd design of hardwarc the present is the age
of 'open & standard'. Most of the leading manufacturers are mvo]vcd in standardlzatlon
more or less. Standardization in the following fields pdrtlcularly is noteworthy:

(1) Operating Systems
(2) Communication and networking technology

(3) Presentation and graphic user interface (GUI)
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- Database query languages

Programming languages
Application development environments
Transaction 'monitb_ririg and control technology

Network management | _

As a result of this standardization, the systems of many vendors are connected and

~ group work under a client/server architecture is cnabled. This technology may also be

applied to the subsystcms of the host and for the network in this payment system, The

merits of such tcchnology are as fo]lows

W

@
€)
)

)
(6)

D

Thc_ configuralion comprising unii_s of multiple mahufécturqrs_is enabled.

Many products are available.
Optimum subsystems in function can be sclccted.

Leading manufacturers in this industry compete in development, and in the near

~ future, the progress of the basic technology and shipment of new products can be
expected. '

The coetficient of performance to price is being enhanced remarkably.

The architecture is durable because rearrangement of every component is enabled.

The load distribution, error resistance and presentation functions particularly

required for an electronic payment system is being developed to a remarkable
extent. '

Such s_ysic‘ms are also worth reviewing together with proprietary systems being

offered by long-cstablishcd manufacturers with past records.

| 11-'_-'2—3‘4' Intetface with Other Systems

As dcscnbcd in the item of the structure of the system, the addition of the followmg
gateway systems o this computcr network in the future is anticipated:
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(1) Connection system to payment network among CIS
2y Connécﬁon system to SWIP'I‘

“To allow thc addition of these systems, procurcmcnt of products Wthh are
cxpandablc promlsmg, and which can be widely supported is dcsned '

1 —3 Plan for Installation, Maintenance and Management of the System

11-—3-—- Procedure for Installation

‘In ‘this section, the"procedurc from dev'élopmc:nt of the computer Syste'm and
network for the electronic payment system up to the lnstallatlon and operation ‘are
shown below. The schedule and the setup of mstallatu)n will be described in another
section because cons1dcratlon is required for the cxpcnscs (the amount of an estimate
and procurement).

Systems Installation Plan

Software Development Hardware Installation C o Test, Others
o ] Installation of . N
Basic Design Development Machine ———=| . Equipment + Cir¢uit Test
Determination of Direction TInstallation of - ' .
Operation Machine )

Determination of Specification T **91 Unit Test '
|  Detail Design | . . ..'Total@e _

Determination of Detail Specification R
(Systcms’ Transition )

Development Work _ _ - _ ( Systems Cul—over’)

. 2 N
(Software Program l)evek)pmenu
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11-3-1-1 - Designing work in the project

In d_tisi‘gning for this project, the follbwing work is performed without establishing a
premises for the spccific computing environment: '

(1) . Analyzmg tﬁé modeI bf a system

(2) Providing rcqqircmcnts of a system

3 ‘.Functipnal dt;sign of épéliéation sys:tcm'

@) Structural analysis |

() A.nalysis' of soﬂwa-rc structure for a subsystem
©6) Cbnc;btual design of hardware fora 'sqb'syStem
(7) : Conbcptual dcsigﬁ éf a ﬁetwork |

To continue dev_el{)pment' work, it is neceésary to select the real environment in
which the software will actually be developed because the work performed for software
comprises abstract description,

11-3-1-2 Implementation plan and selection ot computing environment

‘As a process of the systems development, there are formulations of the
implcmentation plan and selection of the real computing environment which are
: compnscd from hardware and basic: softwarc products Fof example, the following
choices are antlclpated '

(1) Lafge—scalcd rﬁainframc

(2) | .'Mmlcomputcr propnctary to a manufacturcr
(3).. ---Open & standard RISC workstation

- :(4) :__Opcn CISC-sméll_-sizcd unit

'(5')_'. "Ot'hc.rs' a

N S B



- When the platform is decided, the premise conditions of Systcm configuration: and
opcratio_ns are clarified and  the ordering _conditions can be dccidcd.._ -'At the same time,
decisions are also made on the resources required for detailed design of the system such
as database products, developing tools, and user interface. The relation 'among the

' outlined dcmgn of this project, the selcctlon of computmg cnv1r0nmcnt and the detallcd
des:gn is shown in Figure 11-1. B

For an 'implomcntatiorn plan, the dcve]opm'ém method, the compo'siti'on of the
project and the conditions of delivery are discussed in con]unctlon with the decisions on
thc plan and schedule for developing work.

11-3~-1-3 Ordering and composition of the project

It consists of software development work and the ordering hardware. The group in
charge of software development composes the organization for the proj'cct. To enhance
the cfficiency of the project in the downsized Iﬁanagcmcnt unit, a composition
compmmg the followmg thrcc dcvc]opmcnt groups is thought to bc cfﬁmcnt in- this
paymcnt system:; - ' o

(1} Development gr.oup of host related subsystems
(2) Devclopment group of network related subsystems
3) Dcvelopmem group of terminal related subsystems

In addition to the abovc-—mcnuoncd three groups, a staff to mdnagc thc 0V3l’d"

project, make drrangcmcnts for procuring products and perform gcncral affairs is aiso
required.

11-3-1-4 Detailed design

The detailed design is made when the composition of the project is oomolctcd. At
the same time, arrangement and ordering of hardware and communication lines are
made. ' '

In the detailed dc51gn concrete and detailed design for the application softwarc in
the real environment is made based upon the results of the rough design. The dctallcd
design is comprised of:



(1)  Detailed database design

(2). Dctéilcd input design .

(3;) D-cta.ilcd output.dc.sign

(4) Process design including design of process—to—process communication
(5} Opcratioﬁ désign | |

The input, output and operation demgns of thc detailed deslgn should be confirmed
and agreed upon by the user. '

11-3-1-5 Programming

Module design and programming are started with the usecr's approval. At the
bcg'mning of this phase, the database is defined and the screen format is generated.
This phase:also contains a module test by a programmer. The preparation for
installation’of hardware is initiated concurrently with this phase. -

11-3-1-6 Test and acceptance of hardware

~Linked modules are tested following the module test and finally, modules at the
systém 'l'cvel, that is, a program is tested. At this time, the matching of the system
| dcsign.is checked. In the latter half of this phase, a full set of hardware is dclivered and
the user checks the functions of the system with it. -

11-3-1-7  Installation

When the check by the user is completed, installation is startcd This work usually
consists of; .

(1') Installation of all units or devices at the user site
(2) _Régistration of the data required for starting the operations
(3) Instructions of the operations to users who have not participated in the test

@ Distribution of the operating manuals
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(5) Distribution of supplies
11-3-1-8 Operation

Operations arc started through the above-mentioned 'pt_ocess'. The  above-
mentioned procedure is summarized in Figure 11-2, '

11-3-2  Maintenance and Management Plans
-Nc.t'work_s.and systems of the following tWo groups are managed 'and maintained:

(1) The purchdsed group: Hardwarc and soﬂwarc products thwork rclatcd
- componcnts and units

(2) The dcvcl()pe_d group: Application software
1 1321 Mal_nfenanoe and management of the purchased hardware and software

For ‘managing purchased hardware products, software products, and network—
related components and units, the user is required to. decide th_éi_r layout and
configuration and understand the status. of operations. Therefore, the maintenance
administrator should be able to answer the following questions:. . -

1)  What are the mdmduai units unit and where are thcy" How are thc umts
connected each other? o

2)  In what status they are operating?
3} - Ifafailure occurs in a unit of a network, how extensive is the effect?

4)  If there is assumed to be a component in which a failure may. occur, which
component is it?

The user manages the units and devices with such 1nformat10n and the suppher
provides maintenance service for delivered products '
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. (2)

Undcrstandmg the- conﬁguratlon of the nctwork

To undcrstand thc abovemmentmncd configuranon and the status of operations,

information must be collected using a management tool. The outline of the

procedure for collecting information is as follows:.

1) Obtaining information on the conﬁguration from the network administrator:

‘ Dcv:cc numbcr Dévice name, Spcc:ficatlon, Network address, Connection
~ method, Commumcatlon method

2y COllc_cting information on the layout of devices at each site

Installed loéation of -every device number, User name, Uscr telephone
number '

3}  Addition of inventory information

~Manufacturcr.0f ‘every device number, Deliverer, Name of a person in
charge, Telephone number, Obtained date, Life

Though this information may be communicated-in written form, it can be also

-collected using a simple tool such as a spreadsheet for a personal computer.

Understanding events on a network

: I_f:"thc configuration of the system, units/devices and components of a network has

been.understood, the next step is to understand the operating status of each
component. A dcdicét_cd managcmént systém is required for understanding the
dynamic status. For the managcmeht sysfcm, a ready—made system on the market
can be used, depending upon the platform. The gencral functions are as follows;

1) _.Mdnitt)r of targets fo be monitored. (Or a product provided with a

monitoring function is selected.)

2) Installation of a management system in an operation center,
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3) Registration of the configuration information of targets to be monitored to
thc managcmcnt systcm (Thc configuratlon data can bc convertcd )

4. Setup of necessary mformatlon such as the block dlagram of thc network
and alarm gencration rules in the management system. -

5) Acttia_tion of all comp(_)ncn_t_s covcred by _thc man;ﬁgerﬁent system.

By opcratlons of this managcmcnl systcm the events of a nctwork are co]lcctcd

into an operation center automatically dnd an opcrator is mformcd about the status
of the operations based on judgment of the status accordmg to a given rule. A
person in charge of maintenance and management can judge, the occurrcncc of a

. failure or p()ss:blhty of a failure by chcckmg this information. This judgment is a

key 10 performing the on~demand maintenance service described later.

Maintenance contract and execution of maintenance

Actual maintenance work for purchased units and devices is classified into the
following types of work by the vendors. In the case.of software: products,' a
vendor sometimes requests a user to maintain a produbt with maintenance tools
sent by the vendor, but the manufacturer of the software product upgrades or
revises the product, A user must make a contract. for maintenance service 10
upgrade or revise his product, _td _rcqucst' inspection of his unit or device, and to
request measures when a failure occurs. The vendor provides the following two
types of scrvice according to this contract: ‘

1)  Regular inspcéﬁon: Units or devices are inspected and if there are any wormn
parts, they are replaced according to a prcdctermmcd schedu]c.
chlacemcnt is sometimes pcrformcd by a remote opcrauon

2) On—dcmand maintenance: When the possibility-of a failure is-found or a
failure actually occurs, maintenance is gcncrdlly performed according to a
report by a user. '

11-3-2-2 Maintenance and management of the deialobed software

The application software dcvcl()péd peculiarly for the 'paymcr.lt Syétcm should be

maintained and managed by the operational organization of the system itself. _
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Software maintenance systerm

~ An expert is required for maintaining the software, irrespective of whether it is
- basic software or application software. As a system is enhanced, the expert arca

is subdivided. For this payment system, the following classifications of expert
areas are anticipated:

- 1) An expert in charge of the'platform for subsystems of the host: System:

.. configuration, 'Setup‘ of communication software or database, Sctup of
midd_k_z ware

2) An é:xp'crt' in charge of the platform for subsystems for a network:
3)  Anexpert in charge of the platform for terminal subsystems

4)  An expert in charge of applications for subsystems of the host: Mainly a
group of data processing programs

'5)  An expert in charge of applications for subsystems for a network: Mainly a

group of message handling programs

6)  Anexpert in charge of applications for terminal subsystems: Mainly a group

of user intcrface programs

The work of the above—mentioned 1) to 3) (if the same or a similar platform is
selected), 3 and 6 (if a system is small-sized and the expert.is experienced) or 4)
and 6) (if__fﬁnctions' are similar) can all be performed by the same expert or
expcrts.. Groups shohl_d be organized and the number of rcquircd staff should be
decided after completion of the detailed designs.

Software maintenance method in a remote site via a network

The following considerations are required for softwarc maintenance of a center in

a region with no software experts usually, particularly if there are several of such
regions: '

1)  Sometimes, different versions in different regions may be maintained.
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2y A schedule must be adjusted to allow for replaccment with a hcw_vcrsion.

3) During rép!accmcnt of versions, it must be judged whether communication.

between a. system in- which the program of a new vcrsnon is :running and_

. “another systcm in which the program of an old Versmn is runmng should be
~allowed. - ' R '

4)  The method of installing anew version must be reviewed.

" Remote software 'maintenance is performed ~to prevent’ mmmuﬁicétion
'incompétibilitics between the programs of riew and old versions, and to quickly
 replace old versions at a low cost. Also for this system, this method should be

adopted _for_' maintgin.ing‘ the software for the regional node _system‘ in-the five
locations other than Bishkek. ' '

11-3-3 * Required Capabilmes of the Statf

The typc of the staff rcquu‘cd for dcvelopment, operations and mamtcnancc of this

paymcnt systcm and their corrc%pondmg capablhtlcs are as follows:

(1)

@

)

@

Staff in charge of system planning

Ascertains the nccds of users, estimates rcqmrcd rcsourccs and plans a project
after the payment system is Opcratcd

Softwarc administrator

Manages the proccdurc and method for software dcvcl()pmcnt mstructs and -

manages development work

System Engineer (SE) of platform -

System configuration, Setup of communication software and database, 'Sétlip of
middle ware | ' R |

SE of application

Develops and maintains data processing programs.. . -
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(5) SE in charge of communication -

Develops and maintains message hand_liﬁg _pfograrijs.

(6) SE in charge of GUI

Develops and maintains user interface programs.

(7 Opcrafion administrator

Trains operators and manages the schedule of operations.

(8) Network administrator

Manages the configuration of a network and information of the components,

(9) Operator

Operates a compufer system.

- At present, the staff in this country _ihat have alrcady been confirmed jnclude the
persqlns‘i'n chargc of _Systcm planning, the app_lication SEs and the operators. However,
| a sufficient number of quali'_ficd' persons to maintain and operate the payment system is
not considered to have been collected. The procurement and training of the Staff is
expected to be one of the future large problems. |

In the future, operation and network administrators will be especially required. The
- procurement of these administrators will enable the stable operation of the system and
prompt recovery from failures.

. Expected organization for operating this system is as follows:

Bishkek Operation Center
- General Management . General Manager
_ j : Secretary
Software Development Dept.  Software Manager
| ' Platform engineers -
- Application engineers

11-15



~ Network software cnginccrs
o ~ User interface engineers
Operations Dept, - Operation manager
- : Network administrator -
Systems operators '

RKC Users' Dept. - RKC operators

Osh Regional Clearing Center " RKC supérviéors
) RKC operators

Jalal-Abad hodc center RKC supervisors
. - RKC operators

Kalakol node center _ 'RKC supervisors
' © - RKCoperators

Naryn node center : RKC supervisors
" RKCoperators

Talas node center RKC supervisors
| RKC operators

11-3-4. Measures for Urgent Report on System Failure, etc.

Measures in an emergency can be classified according to the time zone, region and
target, as follows. The system for reports according to place, cause and time zone of
system failure will be described.  The following table shows primary contact
destinations. ' ' i T
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Place

Target

Work hour

Overtime

Bishkek Center

Initial measure
Application

Platf_nrm

Line failure

(An operator exccufes
the measure.)
Software develop-
ment/maintcnance SE
Platform SE

Network administrator

(An operator executes
the measure.)
SE on duty

SE on duty

Regional cenfer

Initial measure

(An opcrator cxecutes

{An operator executes

the measure.} the measure.) -

Application An operation SE on duty of
administrator of Bishkek | Bishkek Center
Center '
Platform An operation SE on duty of
Bishkck Center

administrator of Bishkek
Center '

Line Failure Network administrator

Branch of a
bank

Initial measure | (A branch exccutes the |(A branch executes

measure.) the measure.)
Line failure - | An operator in a regional
center

Others (A bank exccutes the -

(A bank exccutes the

measure.)

measure.)

In any case, the operator should perform the measure for an initial measure. After
rctfy of the operation and confirmation of the event, the operator should separate the
part with the failure and report the results to the reporter. When an SE in charge
. receives the report of the failure, the SE should restart or recover the unit or device with

~ the failure at once. When operation and network administrators receive the report of
failure, they should request the suitable staff, vendor or communication company for
recovery or replacc'mem after ascértainirig the status.

- After recovery work is completed, the administrator should leave the error log and
pursue the cause.  If a developed product has a problem, he should make a request for
revision of the ,produét, specifying the extent of emergency in accordance with the
extent of the failure. ' | -
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12-1

12-1-1

C_:haipter-1'2 _ Plan__fqr'Action Pr'og'ram, Organization and

Management for Implementation Works

Plan for Implemeritation Program

Basic Thinking for the Implementation Program

(1) . Staged Development

Ty
" lines ‘and increase the volume of lines available $0 as to run the second

@

1)

:In Of_dér'_ 10 resolve the problem of delay involved in present payment

~ systems the first phasc of the new system is to be in operation in 1998. The
 first phase system will make use of an Iskla .line with the aim of
" constructing a payment systcm which can handle rapid and safe transfer

transactions and carry out immediate gross scttlement procedures.

In 2000 a digital network will be employed in order to reorganize backup

phdSC systcm ‘with the dlm of prowdmg the systcms basis for development

- of bankmg actmtlcs

Development Systems . -

.

)

Development on commission

The level of technical expertise of local development engineers is high but

“development of the new system will involve morc than 400 manpower
. months and cxpcrtisi: in creation of new systems on a very large scale for
_ which local engineers have little experience, Moreover the number of local

engineers is insufficient in absolute terms. It w1]l thercfore be necessary to

. commission a foreign software suppllcr to carry out systems development

- work..
Dc_vclopm.e.nt- Ab_road' | i
(_a)". v1cw of the socio-cultural differences (eating habits,

accommodatlon avculablc etc.) it is cnvzsagcd that there will be
difficulties involved in crcatmg an adequate context for development
locally m vncw of thc 1mpm1 of hardware devices and equipment.



(b) In partlcular for developmem of new systems which will reqmre more

: than one year itis cons:dered more reallstlc to have the main stages of

development carried out abroad ‘Wwith the exception of the review of
the overall ouiline de31gn, overall testmg and the systems transfer
period. ' ' o o

3) 'ParticipaliO'ri of Users and Local Technicians

(a)

It is considered important to set up a Develep'meni Teem of 3to 4
members consisting of local development techmc:ans of the Kyrgyz -

~Republic to take part in systems developmem This w1ll ensure the

efficient. system of deVelOpment (espee1ally of -application

) 'dcvelopment) and the . smooth mamtenance of systems after

. development,

(b)

(©

- {d)

It is often emphasized_ that participation in systems building of the

users who are destined 1o use the new. systems is essential to
successful development Wlthout their pammpdtmn local conditions
and necds will not be sufﬁc:enlly rcflccted in the functional details of
systems supplied and this may render the final systems inconvenicnt
and/or mapproprlate Moreover without participation users tend to

lack commitment and this weakens their ability and will to adopt a

stance of actwe and efficient employment of the new systems.

Users are expected to play the central role in deﬁmng the functional
details of the ncw systems, in drawmg up the work pmcedures of the

new systems and in estabhshmg the transfer procedures to be followed.

Since the overall outline design has been establlshed as part of the -
study mission the functional details of the system which will be
required have not been rigorously “defined. In view of the
communication gap'which will exist if development is carried out
abroad it will be necessary for one or two representahves of the users
to pdrhc:paie in overseas development activities.

In order fo ensure' that __teehnelogy _transfer after the 'developmcnt'

stages is smooth and efficient it will be _ﬁecessery for local technicians
to participate in developmenl The: pr'oblem' ‘of the shortage of
systems enginecrs was volced in heanngs ‘with local COmmchldl
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4)

banks. Therefore it is strongly advised to have 2 or 3 technicians who
will form the core of future systems development in the Kyrgyz
Republic participate in overscas development activities.

Creation of DcvcloPmént Supporting Organizaﬁohs in the Kyrgyz Republic

@)

If this option of systems development overseas is adopted it will be

"ﬁc_cchary 10 consider measures to ensure that the needs of users are
' reflected in a timely and cfficient way despite the possible problems

of physical distance and communication gap. Such problems can not
be entircly resolved simply through the participation of the users in -
systems development.

Therefore it is essential that an organization be set up in the Kyrgyz

Republic which will be based in the NBK to support development
works. This body will be responsible for formulating the opinions and
views of the NBK and commercial banks, carrying out adjustments

- and making a timely response to inquirics, etc. reccived from -the

software supplier. The success of overall dcvclopmcnt will dcpcnd on

~ the effective operation of this body

(3) Transfer to Spccmc Sites

1

2)

‘The system to be developed is to be of a fully national nature in its coverage.
'Howwer in view. of the limits of availability relating to required personnel

and translator/mterpreters the geographical conditions of the Kyrgyz

Republic, and the - nature of the transfer works (mostly for remittance

systems), it is consmiercd appropriate to stdgc 1mplcmcntatmn in three

distinct stcps corrcspondmg to certain regions.

As concrete proposa]s for posmblc stagmg we have given the following two

examples;

‘(Proposal 1)
In which transfer priority is given to regions where the volumc of transactions is

greatcst $0 as to reallze eatly benefits of the ncw system.
1. Chui, 2. OSh Jalal-abad, 3. Karakol, Naryn, Talas.
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(Proposal 2). - _
In which priority of transfer implementation is given to regions with the smaller
volume of transactions in order to check and assure safety of opcratlons

-1, Talas 2. Karakol, Naryn 3. Osh, Jalal-abad and Chui

A ﬁnal'c()nclu'sion cannot be given here but in view of the fact that the new
_syq:cm mvolves the devclopmcnt of the NBK Net and that the aim of
' 1mprovcmcnt is to resolvc the problcm of scttlemcnt delay as. soon as posmb]c it
- would seem rcasonablc to consnder the optlon to transfcr first to Chu1 province
' (proposctl 1)

Dbcumcntation Aspects of Works to be Un‘d_ci‘_takcn .

1) Am'orig the Writtcn documents (éuch as systems speéiﬁédtions -operational

manuals, transfer proccdurc gundelmcs, officc working manuals etc,) to be

- handed over to the Kyrgyz countcrparts it will be neccssary to provide

' cdltlom in the Kyrgyz language as well in Russian i in $ome cases as for the

transfer guidelines and office workmg mdnuals It w1]l be necessary to

c0n51dcr this aspect of the program since thcrc arc many. pcrwnncl in the
provinces who can not read Russian,

2)  If development is carricd out abroad then the costs rclatihg to software
development will be included but it will. be necessary to prdmptly secure
excellent translation staff, jocal users and technicians competent in handling
Russian and Kyrgyz. It is also important to minimize the effect which these
works and burdens will have on the duration of development. -

12-1-2  Outline of the Implementation Program for Works

(1)

Phase 1 Development of the System

Development scheduled to start in June, 1996 and 0pcraii'0n§ to commence
between October, 1997 and April, 1998 (refer to Table below).



Development Stage 1995 1996 1997 - 1998 1999
installation of —
development 10
equipment |l I RN USUNY IR
instatlation of *
operating eqmpment _ _ 17
testing of ‘ e - o
devices and circuits _ o 1 3
| vsbﬁwa;e . e T
| development 6 17
nem“cs“n ................................. R et IR
ge & 46
.
transfer preparations 79143
start of operatmps w |1 1
(Numbers in the table indicate month).
1) Software Development Stage
| ('a)”. Assﬁming that dévclopmcnt is begun from June, 1995 it is planned to
finish dcvc10pmcnt in December 1996. Approximately one year and
seven months are scheduled for this processmg stage.
(b) _Anncx 13 gives a breakdown of the development processes involved
in softwarc dcvclopmcm '
(¢) Direct personnel requirements ‘for software development would be
about 20 staff on average per month.
(@ Ttis cxpected that dcs1gn planning stages would need about 9 months
' while development stages (programming, unit tcstmg, ovcrall testing,
etc.) would require about 10 months.
(¢) Comparing network development and application devclopment it is

caSy to include network development in the design processing carricd

out after the outline design has been drawn up. On the other hand

bl

application development will require a period of about two months to

- allow for a local visit to confirm the basic conditions of users and .
cstdbllsh functional dctalls
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2). General Testing Stage

(a) Is planncd to cmploy 12 pcrsonnc] for 3 months and their duttcs will
include testmg the end terminals of users at local sites.

(b) The drafting of the gcncral testing program and thc drawing up of test
implementation detaiis will be included in the software development

-~ stage. Further, costs equivalent to 72 manpower months (12 personnel |
times 6 months) are to be earmarked when cshmatlng costs and these .

will include the testing of devices and network lines. -

3)  Transfer Preparation Stages

(a)  Since operations are to be staged over three distinct time schedules
accd_:ding __tb district the transfer preparations will also be staged over
three distinct periods (with a total work involved of 12 personnel
times 6 months).

(b) The transfer preparation stage wiil include trammg in the proccdurcs_
for handlmg new systems and 1mp]cmcntahon guldancc for new office
works and functlons in addition i the actua] work of trdnsfcmng the
new systems.

(c) The drafting of the transfer preparation program, the drawing up of
transfer work details and of a training program will al! be included as
part of the software development stage of the project.

(2) Phase I1 Development

Devclopmcnt works are planncd to start as of Junc 1998 and will be in operation o

sometime between January and May of 2000,

- 12-6



Development Stage

1998

1999

2000 -

installation of =
operating equipment]

upgrading o
network lines

software
development

'transfer
_ preparations

start of

-operations

' {Numbers in the lab.lie'indi_caté month.)

1)  Introduction of Operating Equipment

Since most of the operating devices will already have been introduced in
Phase 1, the main element newly introduced will be additional client .

systcms for reinforcing handling capacity.

7)  Upgiading of Network Lines

It is still undetermined exactly when digitall lines can be used but some
- sectors will be using such digital line from 1999 and by 2000 all lines arc to

be digital.

3) Software Development Stage

(a) On the assumption that development is begun from June 1998 this is
planned to be completed by September, 1999. Appr0x1matcly one
year and four months are scheduled for this processing stage.

(b) . Workload cstimatiun;‘
' '-(Scc Annex 13 for dctai!s)

(c)_' Dlrect personncl requirements for software dcvclopmcnt would be

about 7 staff on average per month.
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4)

5)

(d) Ttis expcctcd that dcs:gn pianmng stages would need about 6 months

while development stages (programming, unit tcstmg, overa!l testmg,
ctc.) would rcqu1rc about 8 months. : '

Gcncra} Tcshng Stage

(a) s planned to employ 8 personnel for 3 months and thclr dutu:s will
include testing of the end terminals of uscrs at local sites.

(b) The dfafting of fhc general testing program and the drawin'g up of test

implementation details are to be included in the softwa'r_c_ development

stage, Further, costs equivalent to 48 manpower months (8. pérsonncl

umcs 6 months) are {0 be earmarked when cstlmatmg costs and these
| _ will include the testing of devices and upgradmg network lines.

Transfer Preparation Stages

(a) - Since opcrations are to be staged over three distinct time schedules

' according to district the transfer preparations will also be staged over
three distinct periods (with a total work involved of 8 personnel times
6 months). o '

(b) The transfer preparation stage will include training in the procedures

- for handling new systcﬁ;s and impleinentation guidance for new office

““works and functions in addition to the actual transfer of the new
system,

(¢) The drafting of the transfer preparation proglfaim,_ the drawing up of
transfer work details and of a training program will all be included as
part of the %fhvarc devc]oPmcnt stage of the pro;cct

12-2 Plan for Organizatlon and Management

12-2-1

Participants in and Owners of the Payment System

(1) Participants

1)

Roughly speaking activitics and works concerned m the niew systems can be
divided into those relating to the scctor of inter-bank transfers, those
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:_ 3)  

@

2)

concerning intra-bank transfers and busincss operations involved by the
current deposit account system of the NBK (the NBK Net).

“The NBK which is- rcspon31blc for running of the NBK-net is to be a
‘pdmmpant of the new system.

The parhc:patlon of all of the commcrcxal bankq (including the savings
banks) is desirable in conncctlo_n with infer~bank transfers in view of the

. importance of developing new systems aimed at establishing settlement

procedures which are speedy, safe and have finality. If there arc banks

4

1)

_:.2)

which do not wish to participate it will be nccessary to carefully examine
their reasons for not wishing to participate, for example they may declare
that this is because at the present time they do not carry out any inter-bank

“transfers. A general policy for responses to such cases should be decided

upon.

By 2000 it is possible that some more progressive banks will have already
set up their OWn intra~bank transfer systems which enable them to provide
safe and sp_écdy remittance services to their customers, To force such banks
to participate in the new system is not considered appropriate.

- Owners

It will be ncceséa_ry to examine the question of ownership in relation to the
burden of duties and costs which will be borne by different parties in order
to make a decision on which parties should be allocated ownership rights,

In terms of dufies and rcsponsibilities it is bcyo'nd doubt that the NBK is the
legitimate body to own the NBK current dcposn accounts system (i.c. the
NBK network), _

Since the intra-bank transfer system is not dlrcctly related to thc interests of
the NBK the commercial banks should be made owner of this.

With regard to inter-bank transfers both the NBK and the commercial
banks have vested interests and so ownership should be divided between
these parties. HOwever it is anticipated that it will be extremely difficult to

- decide which sections of the system arc to be allocated to the NBK and

which not, '
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5)

In terms of cost burden the party whlch undertakes-to meet the cost of .
investment in the new system is, in pnncnph:, iakcn to be the owner,

O_wn'er'ship rights can also be consxde_red in ;cla_t:o_n to the third factor of
financial policy. In these terms for the period' of the shift over to a market

' eConomy the role of the NBK in assuring thc'irﬁprovcr'ncnt of the paymcht :
system is central and the commercial banks keenly hope that the NBK will
‘meet cxpcctdtlons placcd on the NBK ini this direction. In this contcxt one
| possﬂ)lc approach to ownership is to have the NBK retain ‘ownership rights

for the time being and then pass pdl't of thesc on to the commcrcnal banks at

a futurc datc

Even 1f the NBK is accorded owncrshlp for the sake of capltai supply and
financial policy reasons it is vital to harness the creative commitment and

practical contribution of the commercial banks if the sysiem is to be

developed and managed successfully. '

12-2-2 Systems Operation Plan

Operation plan of network and computer systems in payment system is observed in

this section. Ttems of description in project organization are included in "Proposition

relating to organization operation” and operation schedule is in "Application design”.

- Systcms Opcratimi Organization .

Opcrauon of organization in computer systcm and nctwork are dcscnbed in the

followmg arch:tccturc

1)

Organization structurc which responds to cach phas<: from' pldnmng to
inspection of new project plan and new pchct item

Catching of users needs

Developmcﬁt plan

Test and inspection

Delivery
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2} Organization and function which is in charge of operation of delivered
system and equipment

- Operatioh at each local site

— Network operation: maintain and control of remote operation and
‘network route between sites

3y Organ_izati(_m and function which is in charge of maintenance and up—grade
of systems and equipment in operation

- Mair.).tc.-.nancc and up~-grade of hardwérc
- Version up and maintenance'of software
4) Organization other than .zllbovc
- -Pcrsonﬁe], general affairs, etc.

Structuring of actual organization varies depending the size of systems and
operation hours, however, one typical example can be sought as follows:

(a) Integrated operation and management center in Bishkck

Plan, network operation, software management, other functions

(b)  Operation in each RCC

Site operation and hardware rﬁanagcment at each site

12-3  Setting Remittance/Transfer Charges
(1) ' Basic Thinking

1) Asis evident from the analysis of the cconomic benefits of the envisaged
new syStcms, and on the assumption that the financial and economic
benefits of the 'systcm are sufficient to justify the required investment then
development should take place in view of the contribution to social
overhead capital provision which will result even if the system participants
arc_hot able to fully meet the investment burdens involved,
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o 2Y -Thinking along these lines if it-is possil')'lcl to cover.the running costs and
gfant Ioans then there should be no pfoblcm However, the view that partics
benefiting from the systcm should bear thc burdcn of runmng costs is very
StrOng '

3)" ' Therc arc two main mcthods for scttmg chargcs in such cases, , cither a fixed
standing charge can be pldOCd according to the amount of deposit and
capital assets held by a given bank or a vanablc charge bascd on the actual
volume of service (in ferms of time and/or traffic volumc) can be billed.
We have introduced below cxamplcs of chargc scttlng levied on clients
envisaged as the final beneficiaries of the services in question.

(2) Examples of Charge Setting under the Ncw-Systci’n o
1) - Remittance or Transfer Services

T he foliowing transfer services can be provided 1o clients; -
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type of transfcr

- details of the service -

intcr4bank-funds transfer:
urgent

* given high priority rating for transfer;

* conﬁ.n.nation notice sent to sending bank of
arrival of the transfer to receiving bank
(automatically issued)

* confirmation notice that‘trans_fcrrcd money
“has been dcpositcd in payee account (issued

by r_eééivi_ng bank)
customer fcqucstcd transfer: | * given low priority rating for transfer
normal o
Inter-bank funds transfer: _
urgent * given hi.gh priority rating for transfer

* confirmation notice of payment into NBK
current deposit account scnt to sending bank
(automatlcally issued)

* confirmation notice of arrival at receiving
bank terminal sent to the sending bank

(automatically issued)

Examples of Charges set for Transfer Services

sent to the. bank's|sent to another bank's
| branches branch
customer requested transfer;
urgent. | - 6Som (4) 8 Som (6)
normal 4 Som (3) 5 Som (4)
mtcr-bank funds transfcr _ . ‘
: urgcnt - _ 10 Som (10)

(Nme) Flgures marked in ( ) show the income of the body responsmlc for running the new

' system Wage paymems aulumauc transfers, CD efc. are noi included .for policy

Teasons m lhe mcome of. the body managmg the new system
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Estirﬁatc of Annual Income of the Organization running the New System
(for 1998 assummg that one year of operations has bccn completed already)

customer’ rcqucstcd annual vo]ume charge/transfer annual transfers i income

 urgem(10%) 935309 49Som - 4,583,014 Som
normalk(90%) 8,417,785 .~ 34Som 28,620,469 Som
sub total 9353004 . - 33,203,483 Som
mtcr—bank funds transfer 7,125 10 Som’ _ 71,250 Som

" 'Grand total 19360219 33,274,733 Som

3) Scttmg of Actual Chargcs

N __

:2)

3)

12-4

Evcn if it is decided that chargcs arc to bc set on thc basis of havmg the

final beneficiary bear the burden there will still remain a variety of opinions
‘on what extent of the costs involved should be covered.

If all of thc_cos_ts‘invol\{_cd'arc to be borne by the final beneficiary there is a
possibility that this will impede “or discourage use of the new system.

In the final analysis it is ncécssary to make a decision on the basis of a
comprchcnsivc view embracing aspects of the capital supply methods, fee
policies of the clearing house, and the capital burden which thc banks and
the final beneficiary are able dnd prepared to bear.

‘Organization and Systems for Running and Supervision

(1) Organizational Structures

1)

For efficient running and management a joint stock borﬁpany with a self
supporting payment system is'gcnérally considered the best organizational
structure. If too much importance is given to profitability then there may be
difficultics in balancing this with system security and there is a danger of
clients being saddled with excessive burdens. If such a joint stock company
with self supporting payment system is adopted then in addition to the NBK
and banks provndmg pcrsonnci and Cdpl‘ldl outlay 10 cstablish the budgetary
foundations it will be ncccssar) to ensure that the rcsultmg organization
sufficiently reflects the views of both the NBK and the banks,
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2)
- have the NBK administer the system directly then a consultatory body

‘If emphasis is given to the public nature of the system and it is decided 1o

~'consisting of members from the NBK, commercial banks and financial

advisors will need to be set up so that the views of both industry and the
banking spheres are adequately represented and reflected in running of the

-system. Moreover it will be necessary for the NBK to set up a special
- division to be responsible for planning and promotion activities to ensure

- the cfficient running of the systcm;-

3

_ Supcrvnslon and runmng could also be carried out by a body such as an
_Assoc:atnon of Banks, Altcmatwcly, it would be possible to have the NBK

rcspons_ll_)lc‘_for planning department activities, the software suppller carry
out development and then delegate the actual running of the system to a
third party such as a company set up especially for this purpose.

Whatever the mahagcrial system which is eventually adopted, it is important

~ that the NBK pldy ‘the leading role for some time aftcr operations

commengce, in ordcr to ensure the public nature, safcty and efficiency of the
system. - .’

Establishment of Training System

1y

) _

To have'a smooth operation of the centfer, it is planned that both users and
information systems ecngineers (4 to 5 persons) from Kyrgyz are to
participate in-the project. And at the timc of new systems transfer, by

-~ preparing both operation manuals and office processing manuals, education
: and training for the systems operators (3 10 4 engineers for 2 weeks) and
‘transfer processing personnel (1.to 2 persons from each bank for 2 to 3

- days) are to be implemented along with the systems transfer process.

'chard'ing'_traihing of the systems ‘operators after the systems cut-over,

foreign engineers are to be commissioned to involve in the training for a
certain period of time, then it is to be desired to transfer their technology
not only to those Kyrgyz who are involved in the development but to other
engineers.  Howcver, only these OJTs (on-the~job training) are not
sufficient enough in total and structural point of view. "l“hcreforc, it should
be covered by sysiems education held twice a year by software houses.
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4)

5)

- Regarding systers maintenance, it is plénncd that foreign engincers should
be c_dmmi_Ssioned for a certain period o_f. time: and- continue education by .

-~ OJT. and systems education twice 4. ycar by software houses. -In a long-

~ term view; it is conmdcrcd for Kyrgyz people that software maintenance of

network systems have some difficultics.  However, both. mamtcnancc and

-enhancement of - apphcahon softwarc should be dcvclopcd by Kyrgyz side.
S In Kyrgyz there exists lack of cxpcnenccs in large systems development,

and lack of mformatlon systems_cngineers in. banking businiess is quite -
serious. For example, even bank head offices planned sending engingers to
their brancheés could not meet the requirement because of aforementioned

“reasons. These are' becoming barriers 10 compmcﬁZatioh of banks in

yrgyz and both NBK and commcrcwl banks and NBK strongly desire

' cducanon of cngmcers

For own systems development, it is required that not only to enhance
number of information systcms cngmcers but ‘10 obtam hlgh ~level

knowledge of information systems technolog:cs

On the other hdnd personnel involved in the new systems hrc'pfincipallyl to

‘be educated by OJT programs within each bank, When looking at the future

expansion of the systems like introduction of new accountmg systcms and
connections to SWIFT, it is not enough only to obtain new s_ystcms manual
but to enhance broad knowledge of financial systems. It is highly beneficial

. for Kyrgyz to 1mpr0ve ﬁnancnal systems: by recognizing existence of banks E

under frec economy, company cvaluation. mcthodology, colldtcral bank -
accounting processing, knowledge on new financial products, international

- financial business, and introduction of computers in banking business.

In addition to operation cd'ucation in the new systems, it is h.ighly desired to
establish training centers with the objectlves of educating broad knowledgc
of finance and education of information systems engineers,
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Chapter 13 Calculation of Project Costs

Basis of Calculations

The calculation of project costs is based on the following:

(1)

(2)
®

@

©

)

NG

(8)

The currency used is the U.S. Dollar (U.S.$) at the exchange rates indicated
below (average for Junc 1994). '

U.S, $1 = 10.0 Som
U.S. $1 =¥ 100.0
1Som =¥ 10.0 |
All of the prices use June 1994 as the base month,

The pricc cstimates assume that the selection of the suppliers and
construction firms will be based on intcmational tender or domestic tender,

Imports of the equipment and materlals will bc cxcmpt from all tariffs

H

duties, and other taxes within Kyrgyz.

Due to the absence of suitable domcstic—madc hardware within Kyrgyz, the
procurement of hardware will be done through the purchase of forcign-—
made goods. . .

Since the engineers within Kyrgyz lack sufficient experience and numbers

~ for the large~scale development of software, development shall be entrusted

completely to foreign software dcveloping companies.

Hardware and software will be procured on a buy-out prlcc basis, not on

. rcntal or lease basis,

The calculation of project costs will be done in terms of local currency

components, foreign currency components, and taxes necessary  for

economic and financial analysis.

13—2 COmposition of Pro]ect Costs

The composnlon of pro]cct costs 1s mdlcatcd below.
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(1) System écjuiprﬁcnt cost (hardware) .
(2) * Software dcvclopmcnt and impicmcntation costs

Basic software purchase cost .- - . :
Application software developmental costs/ System transition expenses
- Foreign specialist absence fees | '

- Foreign specialist travel expenses

~ Foreign specialist lodging/perdiem expenses
~ = Other developmental equipment and materials costs

(3)  Testing cxpenses

- Foreign engineer absence fees

- Foreign sPéciali'st travel cxpenses

- 'Foreign specialist living expenses
(4) Auxiliary equipment costs

- Air conditioning equipment costs’

- Office equipment costs

- Fixtures and consumable costs _

- Customs dutics and transportation costs for imported équiprncnt and
materials : '

(5) Installation work costs

~ Air conditioning work costs
~ Electrical work costs
- Office renovation costs
- Other costs and cﬁ(pcnscs
(6) NBK Project Team cost

~ Direct personnel costs _
~ General overhcad and administration costs



(’7)- Contingencics |
_(Sj Interest during construction

N Operating costs

13-3 Other Conditions_ of Estimate

(1) Procurement and delivery of equipment and matcrials

The hardware, peripheral equipment, air-conditioning equipment, electrical

. 'cngincering equipment and materials, sparc parts, consumable, office equipment,
and so on will all be imported. In addition, in consideration of the difficulties and
risks of land transportation (railroad), all goods are assumed to be shipped by air
transportation to Bishkek Airport from where they will be transported by truck to
the NBK headquarters and branch offices. Therefore, the cargo handling work,
customns: clearance, land trahspbrtatib_n costs, and other costs and expenses at
Bishkek Airport are payable in local currency.  Also, the transportation of
equipment and materials from Japan to Bishkek will be estimated assuming the
use of a chartered aircraft on European routes.

(2) Softwar_c. development

The software development costs and expenses include the purchase of application
software which is general-purpose models available from ovcrscas and the

© carrying out of software development work by foreign engineers in their own
country. Therefore, the application software purchasing costs, forcign cngineer
absence fees, a portion of the per diem, insurance premiums, travel expenses, and
so on will be paid in foreign currencies, while a portion of the per diem, lodging
costs, 'trénéportation costs, and so on shall be in local currency. The system
Cdnifersibn work shall be carried out by foreign engincers with the coopc'ration of
NBK engineers (Project Team Staff),
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During the period of- software development in overseéas, 3 NBK cngineers are to
be involved in the development work along w1th the forelgn software
dcvcl{}pmcnl engineers. '

3) NBK employee training

The NBK employee training shall be carried out by OJT (On~the~job training)
through various stages of system building. However, the personnel and man-
days for training shall be included in the software development expenses.

(4) ' lnstallatién work '

‘The hardware and cquipment shall be installed by local companics under the
- supervision of the foreign engineers. The labor costs and office renovation cosls
for this work including the work materials shall all be in domcshc currency.
' (5) Resp{)nsub:hty for NBK cmploycc pcht)nncl costs '

The direct personnel cost for staff assigned by NBK as _thc. employees of the
Project Team for the carrying out of this project is indicated below. The general
management costs, including the allotted management costs from the NBK

headquarters and the corporation's payroil tax shall be 100% of dlrect personncl
costs, -

C Phasel  Phasell  Annual salary
(Person) (Pcrson) per person.
Project Manager 1 | -0 US$3,000
Assistant PM 2 1 US$ 2,400
Systems Engineer 6 3 US$2,400
Operator 6 3 US$1,440
Clerk 3 1 Us$ 720
Secretary 2 1 US$ 600 -
9

Total 20
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(6) Alternative proposai for raising funds

If this project is carried out under a loan to be repaid, then the interest on the loan
during the implementation period shall be assumed in principle be carricd over to
the capital, but the amount shall differ with financing alternatives. The following
two cases shall be examined as alternative proposals for the raising of funds.

Case I: Case where the amount of funds raised by equity financing
Casc II:  Case of financing by a long-term loan to be repaid

Loan conditions:
Ratio of loan: Total investment X 70%
Grace period: 10 years
Repayment conditions: 30 years including the grace period,
annual installments

- ,Tcn'ns of interest: 3% per annum
(7}  Calculation of tax portion (transferable cost)

The tax portion in the costs and expenses relating to this project are calculated as
shown below. _
1) Equipment and materials directly purchased

Value Added Tax (VAT) . 2000%
2)  Equipment and materials supplied by local contractors

Valued Added Tax (VAT)  12.82%
Enterprise Profit Tax (EPT) 9.15 %
Total 2__1_.97 %

3)  Employee salaries- for this project

Individual income tax
(weighted average): ~ 25.52% .
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The payroll tax (37%) bornc by the company is mcluded in gcncral
management costs.

4) ' Contractor's labor cost |

Individual incometaﬁ R _'8.73,.%

______ Individual payrolitax . . ... . . 044 %
Subtotal 917 %

* . Enterprise payroll tax : 16.15% -
______ Enterprise profit tax (EPT) .. .. 6.28%
Subtotal - 22.43 %

Total : : 31.60 %
(8) Conversmn factor - R

Duc to the difficulty of calculating the conversion factor for the various costs and
expenses concerning Kyrgyz, adjustment based on the ratc of the shadow wage
estimating only labor shall be stopped at this point. :

(9) Summary of computer centers

Besides the Bishkck headquarters, the computer ceriters are installed in the five
local centers of Osh, Jalal-abad, Karakol, Naryn, and Talas. An cqulpmcnt
summary of cach center is given below. :

1)  Bishkek center (headquarters)

Necessary space:

Computer room: 33 sq.meters
Operators' office: =~ 45. sq.meters
RKC office: 18 sq.meters
Management office: _ 60 sq.meters
Total 156 sq._h‘xétc_rs_
Equipment details: o '-
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Computer equipment: one set
Air conditioning equipment: 30,000 Kcal
Office equipment: one sct

~ Employees: o
Position . Number  Yearly salary (U.S. $)
Manager 1 $3,000
System enginécr. 11 $2,400
. Operator _ 8 $1,440
Secretary 1 $600
Total 21 |

2) Regional centers (five cities) -

. Necessary space:

Computer room: 25 sq.mcters

Operators' office: 25 _sq.meters
Total : 50 sq.meters
. Equipment details: '
- Computer g:quiﬁmcnt: ~ one set

— Air conditioning equipment: 10,000 Kcal

~ (sec scparate sheet)

~ Office equipment: one sct
Employees (Total of five ofﬁccs):

Position Number
— System enginecr 0
- Operator 17
— Secretary ' 0
~ Total | 17

(10) Man~months work by foreign specialists

The necessary man-months by foreign engineers and interpreters for the system
building of this project is indicated below.
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(Unit: man-month)

| “ Phasel - Phase II Total

Software development 415. 96 511
System transition 72 48 120 -

Testing T2 48 120

Sub-total 559 192 751

Ihtcfp;etcr = 72 60 132,

Total 631 252 883

(11) Forcign specialist living expenses -

"Living expenses consist of a per diem, lodging expenses, communication and
transportation expenses, and an insurance fce cach applied at the following unit

costs.
- [Domestic currency  [Foreign currency  |Total(U.S.$/MM)
(U.S.$/MM) (U.S.3/MM)
Per diem ($60 per | 900 %000 1,800
man—day): o
Lodging cxpenses 420 - 420
(renting of
accommodations):
Communication and 325 - 325
transportation
expenses:
- 250 250

Total; 1,645 1,150 2,795

(12) Absence fee (foreign currency)

The absence fee for foreign engincers and interpreters shall be at the following

unit costs.

~ Engincers:
- Interpreters:

U.S.$ 12,000/man—month
U.S.$ 16,000/man-month
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(13) Frequency and expenses for passage of forcign specialists (forcign
CUITCRCY ) ' '

- The software chclopr’_ncﬁt cdmpany to be contracted for the carrying out of this
project shall provisionally be assumed to be a Japanese corporation and the
transportation route to be T okyo-Moscow-Almaty. The frequency of passage
shall be based on a long—tcﬁn stay, and in consideration of leave to return home
every 12 months and travel on business; it is estimated that there will be a passage
every nine man-months. '

-~ Number of passages: -
' Phase I: 31 passages
Phase II: ~ 33 passages
Total - 64 passages

Unit cost passage: U.S.$6,000/passage

13-4 Calculation of Total Funds Raised

In the stages of this examination, although cstimates were donc with the types of
equipment adopted for the hardware left undecided, many types of problems are
foreseen with the work environment of the foreign engineers including the technical
level of their engineering counterparts on the Kyrgyz side and communication problems,
and for the estimate of the software development expenscs, it is néccssary to
appropriate somewhat excessive reserve expenses to support suitable development. For
‘the improvement of the accuracy. of these estimates, it is necessary to go back and make
revisions of the budget at:each stage of the implcmcntétion of this project. The
_caiculations of the project costs below are divided into Phasc 1.(1998 scheduled work
date) and Phase II (2000 scheduled work date),

(1) Hardware phrchas_e costs

The total pricé estimate (FOB) of the standard price of the hardware considered
_appropriate for this project is indicated below. -
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Note 1;

Note 2;
. NoteS:‘ :

Phase I: U.S.$7,487,900
Phase II: U.S.$ 295,000
Total: - U.S.$7,782,900

The above amounts include instruments for system d'evelop'ment and the scheduled

loan of 300 terminals to commercial bank branches. _
‘The hardware is exempt from import duties and domestic consumption tax. -

_The above amounts are all in foreign currency.

(2)  Software purchase costs

The total amount of the basic software purchascd and the application software is
" indicated below. ' '

Note 1:

- Phase I U.S.$2,643,600

Phase II: US$ 128,700
Total: - US.$2,772,300

The above amounts are all in foreign currency.

(3) Software development cxpenses -

1)

Necessary man~months cost

- The work to process the purchased application software and develop the
appropriate software for use in the intended country shall be carried out on-

site at Kyrgyz:with some exceptions. For this reason, aver-a thirty—five
month period about 25 foreign engineers will stay in Kyrgyz. and will be
engaged in this development. The total amount of man-days necessary

calculated from examples of similar 'projects in Japan is indicated below,

Engincers
Phase I: 415 man4monﬂls
Phase 1I: 96 man-months

Total: 511 man-months
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" 2)  Foreign engincer absence fee

_ Enginccfs
Phase:  U.S.$4,980,000
Phase Il U.S.$1,152,000
Total:  U.S.$6,132,000

3) Foreign specialist passage expenses

Number of times of passage:

Engincers
Phase I: 8 times
Phasc II; 6 times
Total: 14 times
Paésagc expenscs; |

* Phase I U.S.$ 48,000
Phase II: U.8.% 36,000
Total: U.S.$ 84,000

'4) - Foreign specialist living expenses

The calculation of living expenses is as indicated below.

. Local currency Foreign currency Total
Phase I US$ 7,000 Us$ 4,000 US.S$ 11,000
Phase II: u.sS$ 6,000 USS$ 3000 USS 9000

Total: - USS$ 13,000 U.S$ 7,000 US.$ 20,000

5)  System transition expenscs
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The work of transition the system currently in use at NBK to the newly
introduced equipment shall be carried our jointly by .'th_c foreign software
development engineers and the NBK engincers (Project Team Staff), The
expenses for the NBK cngmccrs (local currcncy) shall be cstimated as a
scparatc NBK Project Team cxpcnse

Phase I:

Necessary man-days: Enginecrs 72 man-months

~Local curtency ~ Foreign currency Total

Foreign specialist absence fee; L _
_' US$ 0 US$864,000  US$ 864,000
Forcign specialist passage expenses: o _ ;
US$ 0 US$ 48,000  US$ 48,000
Foreign specialist living expenses: o _
US$ 118000 US$ 83,000 USS 201,000
Total: US$ 118,000 US$ 995,000  US$1,113,000
Phase II: ) _ _
Necessary man-days: Engineers 48 man—months
Local currency Foreign currency - Total
Foreign specialist absence fee:
US$ . 0  US$576000 . US$ 576,000
Forcign spccialist passage expenses: ' . o
US$ 0 US$ 30,000  US$ 30,000
Forcign specialist living expenses: - o |
US$ 79,000 US$ 55,000 USS 134,000

~ Total: US$. 79,000 "US$ 661,000 US$ 740,000
6)  Testing personnel costs '

After software development, the foréign engineers shall conduct a system
operation test. The necessary man-days is indicated below,
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‘Phase L:
Necessary man-days:

13-13

Enginecrs 72 man-months

Local currency Foreign currency Total
Absence fee: uss = 0 US$ 864,000  US$ 864,000
 Passage cxpenses:  US$ 0 US$ 48,000 US$ 48,000
Living expenses:  US$ 118,000 US$ 83,000 US$ 201,000
Total: US$ 118,000 US$ 995,000  US$1,113,000
Phase 1L
Necessary man-days:

' | Engineers ‘48 man-months

Local currency Foreign currency Total
Absence fee:  US$ 0 US$576000  US$ 576,000
Passage expenses;  US$ -0 Us$ 30,000 US$ 30,000
Living expenses: ~__ US§ 79,000 US$ 55,000 US$ 134,000
“Total: US$ 79,000 US$ 661,000  US$ 740,000
7)  Inferpreters Fee
Phase |
‘Man/meonth total 86 _ _
o ' Local curréncy * Foreign currency Total
Absence fee: Us$ - US$1376000  US$1,376,000
Passage expenses:  US$ - US$ 18,000 US$ 18,000
Living expenses: __ US$ 56,000 ~ US$ 39,000  US$ 95,000
Total: U_S$ 56,000 US$1,433,000 US$ 1,489,000
Phase Il _
‘Man/month total 46 | B

Local currency Foreign currency  Total
Absence fee:. US$ - US$ 736,000 US$ 736,000
Passage expenses:  US$§ . - UsS$ 18,000 Us$ 18,000
Living expenses: US$ 36,000 US$ 26,000 US$ 62,000



Total: US$ 36,000  US$ 780,000  US$ 816,000

(4) Auxiliary equipment expenses

Besides the 'ha:_dwé_rc cq_uip’mcnt, the various types of cquipr_nc_nt and materijals
- necessary ‘for the setting up and operation of the Bishkek and the other five
computer centers are indicated below.

~Air-conditioning equipment
(5,000 Kcal x 8 machines, 2,500 Kcal x 20 machines) I

~Office equipment (telephone, copier, fax, personal computer (PC),' printer, and |
miscellaneous items) _ o

~Office furniture (dcsks chairs, shelves, and misccllancous items)

~Supplies (office supplies, stationery, toner, and other xtems)__

All of the above cqulpmcnt and matcrials sha]l be 1mp0rtcd The purchase price
for these items is mdncated below.

Item Local currency Forc'ign currency .Total
Air-conditioning cquipment; US$ 0 U.S.$ 131,000 U.S.$131,000
Office equipment: US$ 0 U.S.$ 184,000  U.S.$184,000
Office fumniture: US$2300 USS$ 17,100 US.$ 19,400
Supplics: US.$ 0 US$ 66,000 US.$ 66,000

Total: - US$2,300.  USS$ 398,100 U.S.$400,400
(5) Transportation and cargo handling expenses

The estimate of the transportation expenses of the imported equipment and
material purchased, import dutics, cargo handling cxpcnses, and domcstlc
transportation is indicated below. '
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1}  Imported equipment and materials transportation expenses
* (Japan-Kyrgyz; air transportation): US.$ 189,000 |
2)  Cargo hé_ndling and customs duties for

- imported cquipment and materials: U.S.$ 2,800

~ 3)  Domestic transportation expenses: U.S.$ 4,800

Total U.S$ 196,600

Phase | . U.S.$ 176,000

Phase 11 U.S$ 20,000
Total L U.S.$ 196,600

(6)' Installation work experises

* The installation of the equipment shall be carried out by Kyrgyz work contractors
under -the -guidance and supervision of hardware manufacturers and foreign
software developing company engineers contracted for system development.
- Except for special parts and materials for installation belonging to the hardware,

the general installation work equipment and materials will be done with Kyrgyz-
made goods. ' '
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- Hem. ._-[x)cal-curténcy-. Foreign cﬁrrcncy . Totat
Air-conditioning work expenses: U.S.$ 1,000 U.S.$18,000 U.S$. 19,000

Electrical work expenses: US.$ 80,000 U.S.$35000 U.S.$ 115,000
Office renovation expcnscs:l - USS$ 13,000 US$ 0 USS 13,000
Miscellancous work:  USS$ 9000 USS$ 5000 USS 14,000
Total : © . USS$ 103,000 U.S$58000 U.S.$ 161,000
Phasel: - US$ 93,000 USS$52,000 U.S.$ 145000
Phase 1I; | US$ 10000 USS 6,000 USS$ 16,000
Total:  USS$103000 US$S8,000 U.S.$ 161,000

(7) NBK Project Team expenses '

The NBK Project Team is as indicated below with administration conducted by
the NBK headquarters organization. Therefore, the rg'sponsribilit'y_ for expenses

for this project is scparated into _the'direct personnel costs for staff assigned _tb the
project feam and general management costs borne by the headquarters (NBK)
together with the project team's various expenses, other expenses and overseas
travel expenses of NBK engineers. o ' |

PhaseI - - Phasell

Project manager: - . 1 3 0
Asst.'projcct manager: | 2 1
System engineer: 6 3
Operator: 6 3
Clerk: 3. 1
Sccretary: 2 i

Total 20 9

Note: 3 of above engineers in NBK are to be involved in software dcvelopméni work in the

overseas software house.

Phase 1 _ _ _

- Item Domestic currency Fo'réign currency Total-
Direct personnel costs: U.S.$ 34,200 USs$ 0 USS$ 34,200
General management costs:.  U.S.$ 34,200 U.S.$18,000 USS$ 52,200

Other Expenses: US$ 6800 - USS 2,000 USS$ 8,800
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- Total annual cxpenses: US$ 75200  U.S$20,000 USS$ 95200

Phase 1 (35 months) fotal: ~ U.S.$ 219,300  U.S.$58,300  U.S.$277,600

' Passage expenses: . uUSss$ - US$96000 US.S$ 96,000

* Living expenses: - USS$ - U.S.$419300  U.S.$419,000

. Phase 1 Totak: US$219300  USS$573,300  U.S.$792,600
Phase 1 |

Item Local currency Foreign currency Total

. Dircctporsonnel costs: - US$ 15200  US$ 0 USS$ 15200

General management costs: U.S$ 15,200  USS$ 8,000 USS$ 23,200 .

~ Other Expenses:- USS$ 3000 US$ 900 USS 390

Total yearly expenses: U.S.$ 33,400 US$ 8900 US.$ 42300

US$ 66,800  USS$17,800 . USS$ 84,600

‘Phase I1 (24 months) Total:

After Phase I is completed in April 1998, a 'majority of the project team will be
assigned as Phase I system operation personnel while also working partially as
personnel of the Phase II project, reducing the personnel needed for the Phase 1I Project
Team. '

' (8) Estimated contingencies

The calculation results of the project costs (1)—(7) above is shown below. In the
detailed projcc_:'t estimate, the expense item projected to fluctuate the most in the future
is software development expensés. That is to say that the above software development
estimates have been based on examples in Japan. The special contingencics have
allotted 35% of the reserve for the estimated man-days due to the development work of
software to be installed in overseas and related language barriers compared fo the
domestic use. For other expense items a uniform 10% of the estimated TCSCTVE
expenses are: prOJcctcd The tax portion in the rescrve expenscs are calculatcd at the

same rate of thc tax in each of the correspondmg expenses.
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Item -~ Phasel'. - Phasell . Total
Hardware purchase cxpenses: ~ U.S.$ 749,000 U.S.$29,000 U.S.$ 778,000
Software purchase expenses:  U.S.$ 264,000 U.S.$ 13,000 US$ 277,000
Software development expenscs: U.S.$ 1,743,000 U.S.$403,000 U.S.$2,146,000
System transition expenses: U.S$ 86,000 U.S.$58,000 U.S.$ 144,000 _
Testing expenscs: USS$ 86000 U.S$58,000 USS$ 144,000
Auxiliary equipment cxpenses:  U.S$ 40,000 US$ 0 USS$ . 40,000
Transportatlon and: '.

cargo handling expenses: ~ © ~ U.S:$ . 18,000 U.SS$ 2,000 USS 20,000
- Equipment installation e e .
‘work expenses: : U.S.$ 14,000 USS$ 2,000 USS$S 16,000
NBK Project Team cxpenses: ~ U.S.$ 28,000 US$ 8,000 USS$ 36,000
Interpreting cxpenses: .~ U.S.$. 118,000 U.S.$93,000 USS$ 211,000
Expenses for passage and stay: ~ U.S$ 95000 U.S.$98.,000 USS$ '193,000_
~Total o U.8$3.241,000 -U.S.$764,000 U.S.$4,005,000

13-5 - 'Operating Expenses

This project shall be implemented by investment two stages. Phase I shall start
financing from June 1995 and be completed in April 1998; Phase 11 shall start financing
from June 1998 and be completed in May 2000. ()pcrahons will startup at the time of
completion for each phase. Expenses after operation startup are shown below.

(1) Personnel costs

Bcsid_cs the Bishkck hcadquarters, this project's _chputer ce'ntcr.will:bc insia_lled in
five cities. The personnel and direct personnel costs are shown below.

Position Bishkck Regional center  Total 'Yea:iy_dirc_ct_p_créqnm;l costs
O Total$)

Manager ' 1 0 1 _ . 3,000

System engincer 11 0 11 26,400

Operator 8 17 25 36000

Sceretary 1 0 1 ' 600

Total 21 17 38 66,000
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The weighted average tax rate of income tax is 25.52%.

(2) The general management costs, adding in the other payroll tax (37%) of the
general management costs of the NBK headquarters and each center's indirect expenses
(office rent, business trip expenscs, conference costs, and other expenses) comes to
100% of direct personnel costs. Classifying the whole into payroll tax, personnel costs,
supplies cy_(picnscs, and other expenses, and then calculating ecach item's tax rate, the
weighted average of the result calculated yields 50%,

(3) Cost for use of communication lines

The cost for use of the communication lines (this assures the use of a duplex line
for back—-up purposes) linking each center is indicated below.

Phasc . . US.$13,000
Phase 1I and after: U.S.$29,000

4) Mair_ltcﬁar_lcc and management costs

The complete maintenance and management of the computer system including
hardware and software shall be an cxpense paid to the computer's hardware
- manufacturers and software development companies, This shall be determined after
discussions on the user and manufacturer sides. However, from the expericince in Japan,
the yearly maintenance and management costs arc considered to be 10-15% of the total
expenses of hardware. introduction, software purchasing, and software development.
For this project, in consideration of such things as the: geographical conditions, the
estimate is projected at 15%. .
' Phase 1 Phase II and after
Hardware purchasing cost: U.S.$ 7,488,000 US.$ 7,783,000
Basic software purchasing cost: U.S.$ 2,643,000 US.$ 2,772,000
Software development cost: ~ U.S.$ 4,980,000 . U.S.$- 8,612,000
Total: - US.$15,111,000 - U.S.$ 19,167,000

Maintenance and o SEe
management costs (yearly): - U.S.$ 2,267,000 U.S. $2,503,000
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(5) Utility costs -

Of the necessary utilities, electric power will be
required electric power consumption and the power
 electric power charge in operation is 0.45 Som/KWH.

Electric power consumption clectric power charge

‘Phase I 278,000 KWH .

-the main cxpcns_c'. The yearly

charge are’ shown below.. The

US$12,500

Phase II: 304,000KWH © U.8.$13,700 -
(6) Office rent
Office space:-
Bishkek headquarters : 156 sq.meters .
Regional offices (five locations total) 250 sq.meters
Total 406 sq.meters -
* Rental charge:
Bishkek US.$ 9,360/year
(at U.S.$5.00/ sq.meters' per month) R
Other citiesU.S.$ U.S.$10,500/year
{at U.S.$3.50/m2 per month) - ' :
Total |

(7) Depreciation

. U.S.$19,860/ycar

The total capital investment will be depreciated as shown below.

1) Depreciation of tangible assets
(A) Hardware purchasing cost
(B) Auxiliary equipment cost
(C) Equipment installation work cost

(D) Transportation and cargo handling costs
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(E) Contingencies (10% of the above amount)
_ ‘Total  U.8.$9,396,000
Depreciation method:

Depreciation period; 10 years
Depreciation method: fixed installment
Residual book value: 0%

2} Amortization of intangible assets

(A) Basic software purchasing cost
(B} Software development cost
(C) Testing expenses
(D) System transition cost

'(E) Interpreters expenses

 (F) Lodging and perdiem expenses
{G) Contingencies for (A)—(F)

Total  U.S.$20,849,000

Amortization method:

Amortization period: 10 years
Amortization method: fixed installment
Residual book value: 0

3) Amortization of other assets :
* The investment items below shall be amortized as deferred assets.
(A) NBK Project Team expenses
- . (B) Contingencies ((A)x10%)
(C) Interest during construction

Amortization method:
Amortization period: 5 years
Amortization method: fixed installment
Residual book value: 0 '
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