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Introduction 

The United States Agency for International Development (L'SAID) Municipal Finance and 
Management (MFM) project is carried out in conjunction with the City of L'viv by the Research 

Triangle Institute (RTI). The MFM project has several aspects. The aspect covered by this 
report deals with the improvement of service to the citizens of the City by facilitating the way 

information is available to the citizens and to the public servants who staff the municipal 
government. 

Scope of Project for 1995 and for Following Years 

This 1995 portion of the L'viv Integrated Information Handling System (LIIHS) has three 
purposes: 

1 To track the letters, calls, personal visits from citizens to the City Administration, 
and by so doing to give better responses back to the citizen in a shorter time. Over the last year 

the volume known to the Administration has averaged 1,000 contacts per month., 
2) To enable the City the Administration to shorten and improve the decision making 

process.
 
3) To create a data bank of the useable buildings in the City, and particularly the 

160,000 unit housing stock, the 40,000 unit commercial space stock, and the list of 35,000 

applicants waiting for public housing. (There are, in addition, 50,000 applicants for housing 

is pa:.' of an enterprise.)2 
that 

To be effective the 1995 portion must be created within an overall City plan for the LIIHS. This 

overall LIIHS plan needs to be flexible. The plan needs to be reexamined at regular intervals. As 

the needs of the citizens of L'viv for city services will change, so must the LIIHS change. 

As an example in December 1993, after a six month study, the L'viv Polytechnic University 
submitted a report "Technical Task of the Creation of Integrated Informational Complex for the 
L'viv City Administration" covering 68 pages. This report was well done as a competent review 
of the city administration, at least that part of City Administration located in City hall. It is a 
good reference point, but in the relatively short span of 13 months since the date of the report, 
there are changes that have occurred which have an effect on the system needed for the 
conditions of today. 

It is absolutely essential that everyone who will be involved in the system have an opportunity 

to offer suggestions about the development of the system. Unless that opportunity is offered, the 

chance of success becomes quite small. Accordingly, RTI has been working with groups of people 

from all segments of the City government to produce and flesh out a concept of the overall LIIHS. 

Concept 

The concept of the LIIHS consists of three elements; Core subsystems-those operations shared 

by all parts of the city government, Satellite subsystems-those operations which are the 

essence of a single part of city government, though shared on a need basis, P la t fo rm 

subsystems-the daily routines which can make the city government more efficient, effective, 

appropriate and transparent to the public. The Schematic Diagram I-Flow of Information and 

Decisions on the next page was prepared by Ivan Fediv, Secretary of the City Administration. 
Schematic Diagram II-LIIHS Preliminary Concept is on the following page. 
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In outline, the 1995 portion of the LIIHS represent two core subsystems and a satellite 
subsystem. These three subsystems will be interconnected between the central administration 
offices, four major department clusters, and five districts of the city. See Schematic Diagram 
Ill-Organization Chart L'viv City Administration on the following page, and Appendix I-List of 
Organizational Units, Showing Major Fur.tions. 

Resources Needed 

The LIIHS will require both human and material resources. 

The human resources include: 
People who understand the entire system, are capable of explaining it to others so that it 

may be used sdtisfactorily, and who can guide the implementation of additional aspects of the 
LIIHS. 

People who are able to create the data bank of necessary information 
People who are able to use each of the portions of the LIIHS to accomplish the intended 

results. 
The human resources involve continual training and rejuvenation. 

The material resources include: 
1. An adequate power system to support the electrical equipment invclved 
2. A communication system for both voice and data which covers all the offices in the City 

Administration building and the essential emergency services 
3. 	 Printers, copiers and related reproduction equipment 
4. 	Programs capable of manipulating the data involved in a way that will satisfy the aims 

of the program 
5. 	 The equipment capable of supporting the communication and data manipulation needs 
6. 	A system of safeguarding persons and equipment from the danger of electric shock 

Participation 

The City will provide: 
1. The outline of what is intended to be accomplished with the LIIHS 
2. 	 Staff needed to input the data bank information 
3. 	Staff needed to operate the LIIHS 
4. 	Staff needed to support and maintain the technical aspects of the LIIHS 
5. Material and supplies needed for the ongoing use of the LIIHS 
6. A budget for the acquisition of items not included in the original LIIHS installation. At 

the beginning this will include furniture. 

USAID/RTI will provide: 
1. A budget from which certain basic equipment for the LIIHS can be obtained 
2. 	 Technical assistance in developing the specifications for the LIIHS 
3. 	Basic training for City employees in the use of the LIIHS 
4. 	Basic documentation for the LIIHS 

In outline, the process in creating and implementing the LIIHS includes: 
Needs Assessment 
Requirements 
Specifications 
Bid ,;'rocess 
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Present situation 

The City of L'viv has had at least 114 computers, at least liI-f which are active, installed in 
several locations over the last few years. The impetus for these installations has come, largely, 
from within the departments. The introduction of more equipment has been hampered by the 
lack of funds. The leadership of the various organization units presently using computers has 
been inventive in creating programs to solve existing process problems. This leadership is to be 
commended. The scientific and technical excellence for which L'viv is famous has made an 
obvious impact in many of the sectors of City Administration. 

A list of the location of existing computer equipment and the functions for which this equipment 
is being used, is shown in Table I-Computer Equipment Presently Installed 

Management Decision Process 

All decisions are based on the availability of information, real or assumed, using information in 
the broadest possible sense. The more rational the people making the decision, the greater is the 
desire for information that is reliable. Part of the information process involves the availability 
of the information-information which exists but is not readily available at the time the decision 
must be made is the same as, or even worse than, no information at all. 

The present city administration, just as 'he administration before it, feels hampered by the fact 
that most topics for which a decision is needed call for information which is not readily at hand. 
The decision makers know the information exists within the 11,874 person city organization, 
and that the information could be obtained, given enough time, but in today's world, that time is 
not available before the decision must be made. 

Because a start has been made in automating certain records, such as the housing records of 
some housing management units, or certain accounting records of the Water Canal, it will be 
possible to make data from these beginnings available now (see the list of functions presently 
automated in Table I-Computer Equipment Presently Installed 

Citizen Initiated Service Concerns -Emergency Dispatch 

There is no single dispatching service for emergency situations in L'viv. There is a housing 
emergency service that deals with maintenance problems occurring in citizens' apartments, 
like water leaks, sewer stoppages, roof leaks, etc. There are emergency fire, police, gas and 
ambulance services. Each of the utility services have their own emergency response sytems. 

All these services are equipped with different telephone numbers listed in the city telephone 
directory (numbers for fire, police, gas and ambulance are posted on most telephones used by 
the public). Each service has its own system for receiving calls from citizens and dispatching 
the required crews. Fire, police, gas and ambulance services use radio equipment to establish 
and maintain immediate connection with their crews. The housing emergency dispatching 
service and utilities use regular telephone lines for dispatching and the crews that are assigned 
to deal with any case use regular phone lines to report back to the dispatcher. Knowledgeable 
persons can reach a work crew directly, bypassing the dispatching service. The utilities can be 
contacted in two ways: direct telephone call to the gas service, or by call to the housing 
emergency dispatching service. 

Accounting for all emergency calls that come in and measuring the performance of the many 
services in answering the calls is complicated. It is reasonable to assume that the resulting 
reports and statistics are subject to misinterpretation. It is obvious why there is no up-to­
the-minute information for the City Administration 
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The structure for dealing with routine (non-emergency) citizen concerns is on a major 

department by major department basis. A concern expressed by a citizen and the resolution that 
is made by the city agency of any given concern, is recorded manually with a over-the-top non­

detailed review. 

Housing 

The city government has responsibility for the preponderant number of housing units in the 

city. It is only natural, therefore, that in times of stress all citizens look to the City 

Administration for relief from all problems involving hous'ing, regardless of whether it is City 

housing or not. There is no uniform pattern to information on the housing stock, nor is there a 

uniform process whereby people qualify for a change in their housing occupancy situation. As a 

result there is large amounts of frustration on the part of the citizen with a housing problem 

and with the city official confronted with the problem of the citizen. 

Further, the question of city involvement with housing will become more complex as the 
various forms of ownership of the housing will become more diverse with the City 

Administration, district administrations, housing management agencies, various companies, 

housing cooperatives, and privately held residences changing their importance. 

The major actors in the City government involved with housing are the Housing Department, the 

Housing Registration and Distribution office and the Communal Services Department in the 
Central City Administration, the similar organization units in the five District City 
Administrations, and the 60 housing management organizations (formerly and still commonly 
known as Zheks) which relate both to the Central and District City Administration. See 
Schematic Diagram IV-Connections Between District Administration and City Administration on 

the next page. 
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Schematic Diagram V
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Proposed situation 

Management Decision Process (MOP) 

Mayor Vasil Kuibida has indicated, as a general guide, that the following types of data would be 

helpful to him for the background necessary to deal intelligently with the problems that have 

come up in the first six months of his administration: 
Abnormal (emergency) situations in communal services
 

Summary of number, by type, by location
 
Summary of the persons assigned to deal with situation, by type
 

Housing stock, commercial units, and vacant land 
Data on units that need extraordinary maintenance, that should be rebuilt, that 

are so dilapidated they need to be destroyed 
Units being privatized 
Applicants for housing 
Applicants for commercial space 
Availability of building space and land 
Improper use of land or buildings 

Economic information on business activity 
Production levels 
Production costs 
Effect of current business activity on taxes 
Effect of current business activity on utilities 
How does production match demand (is enough bread being produced) 

Personnel, both city administration and city enterprises
 
Skills available
 
Skills not filled
 

Finances 
Revenue, actual versus budgeted
 
Expenditures, actual versus budgeted
 
Encumbrances and accruals that are real
 
Plans to deal with imbalances
 

The bar charts on the next fcllowing three pages (Chart I-Relation Between L'viv Departments) 

show the relative number of regular contacts to each organization unit from other organization 

units. They are based on the actual contacts identified by each organization unit. While the 

charts do not show the relative "value" nor frequency of the contacts for any one reporting pair, 

they do signal points where particular attention should be paid to improving the ease of 
communication. 
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CHART 1.2. (following)
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CHART 1.1.
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CHART 1.3. (following)
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Central Emergency Dispatcher Service (CEDS) 

As noted above as the first item under the MDP the City Administration sees the emergency 

dispatch operation as the most critical need in the internal operation of the City. To assure that 

citizens get a satisfactory resolution to their emergency situations, changes will be made 

quickly, starting with a simple process and moving toward more sophisticated arrangements. 

The first simple step has been taken already, with the urgent service phone line formerly 

ending on the Mayor's desk being moved to the Dispatcher. 

Under the plan for the first stage, the fire, police (both national and city) and ambulance 

to (ely on the phone lines from the public to their own dispatcherservices will continue 
services, as will street lighting, street maintenance, and the district offices for electric 

distribution and heating. 

of a to call for the 14 emergency situationsPublic announcements will be made single number 
covered in the 1995 phase and listed in Table II-Emergency Dispatchers, Buildings and Offices 

to be Included in the Communication Network. The central dispatcher for these 14 services will 

to be located in the city hall. This central dispatcher will have a direct connection to the national 

police. 

To begin the improvements the dispatcher service and the five district emergency offices will be 

equipped with facsimile machines. 

a two 

operator special panel telephone switch, answering and recording machines, and a computer. 

Upon receiving a call the dispatcher makes a decision which emergency service it is necessary 

to contact and does so by pressing a single button on the panel. The connection is established by 

the telephone switch using common or dedicated (which is preferable but not presently 

As a second part of the 1995 phase, the central dispatcher office will be equipped with 

available from the telephone service) lines. The computer registers the phone number of the 

caller, the service contacted and the date and time of day. All the voice information is recorded 

by a tape recorder. Any additional information will be fed into the computer by the dispatcher. 

All the calls and the dispatcher's decisions (represented by phone numbers of the selected 

crews) will be recorded. The information will be used later for followup to the calling citizen, 

for monitoring performance of the emergency service, and for compiling statistics to help 

identify the causes and cures of problems. 

The following two pages are Schematic Diagram VA-Concept of the Central Emergency Dispatch 

Service and Schematic Diagram VB-Organization of the Information Flow. 
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Housing 

The mission of this significant aspect of the LIIHS is to provide the basic data needed by the City 
Administration, by the housing management agencies, and the people charged with operating the 
vast housing stock. Armed with good information, there is a better chance to keep the available 
housing well utilized and well maintained and to create new housing that will meet the needs of 
the citizens. 

Housing subsidies formerly provided by the national government are being steadily withdrawn. 
The burden for paying for the development and operation of the housing stock is being shifted to 
the individual occupants of the housing, to the private sector, and to the city government. The 
LIIHS will facilitate financial systems based on accurate data on cash flow, on expenditures, and 
on variations from financial plans. This in turn will permit a quality of operating and capital 
budgeting that will improve the housing situation from the standpoint of everyone. 

When the system has been implemented some things are quite certain to be true. The housing 
inventory will be based on a standard arrangement so that summary information will be 
accurate in its meaning. Information on current receipts will be available, as well as statements 
of accounts receivable. Similarly, it will be possible to correlate information on expenditures 
with the size and condition of the housing stock. It will be possible to analyze where the greatest 
return can be obtained from any given expenditure of funds The reliability of various types of 
building systems will become apparent and can be utilized in future construction. The cost of 
manipulating data, both in terms of length of time it takes and the number of person hours 
involved will be reduced. It will be possible to achieve a level of fairness in the assignment of 
available housing to people who have applied for that housing. 

The implementation of the LIIHS in the housing area will reqtvire, as in all areas, training of 
staff in the work to be done. Of lesser importance, though still important, will be the acquisition 
of suitable computers, telephone lines and copy equipment. 

The identification of the various agencies involved in the management of the housing is shown in 
Appendix I-List of Organizational Units, Showing Major Functions, and Appendix li-
Organization Charts of Various Major City Functions. The information flow between all the 
organization units involved is shown in Appendix Ill-Interrelationships Between Various Major 
City Functions. 

Phasing of Work 

The phases of the project over the next three years are as follows: 

1995 

1995 - Dispatcher system for calls from citizens-Phase 1 
Installation of facsimile machines in the city hall and district offices 

1995 - Dispatcher system for calls from citizens-Phase 2 
Installation of a telephone switch, dispatcher panel, computer and tape recorder 

equipment, connected with 14 emergency service centers by regular telephone lines. 
Specifications to be developed 

Telephone switch and dispatcher panel 
Telephone lines 
Computer 
Tape recorder 

1995 - Non-emergency assignments to deal with letters and visits from citizens 
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1995 - Creation of the housing stock data bank 

1995 - Creation of the housing waiting list data bank 

1995 - Interconnection between the central administration offices, four major department 

clusters, live districts of the city and the 60 building management org&nizations. 

1995 - Making financial data available on the LIIHS network 

1995 - Learning process on the scope and use of the system 

1996 

1996 Dispatcher system for calls from citizens 
Convert the system to dedicated lines. 
Connecting the dispatcher panel computer to the city hall local area network. 

1996 Implementation of the network 

1996 - Develop a plan to assure the safeguarding of data against deterioration of the recording 

media, and against loss of data as new software and hardware are introduced. See Appendix II-

Ensuring the Longevity of Digital Documents, an article from the January 1995 issue of 

Scientific American. 

1997 

1997 - Begin the process of implementing a geographic information system 

What is involved in terms of people and processes 

The planning for the people and processes to be involved in the LIIHS has been confined to the 

phases contemplated in the 1995-1996 period. Subsequent extension of the LIIHS to further 

parts of the City government will require additional detailed review and planning after the first 

phases are actively underway. 

Each of the 1995-1996 phases will require a basic City staff involved in the management of the 

network, in providing user support, in making adjustments to the program. to provide 

continual training and retraining, and to spearhead the planning required for extensions to the 

LIIHS. 

Management Decision Process (MDP) 

(Personnel and processes to be involved in providing suitable information from CEDS, Housing, 

Urban Economic Life, Personnel, and Finance to be developed) 

Central Emergency Dispatcher Service (CEDS) 

The personnel needed, and an outline of the processes in which the personnel will be involved 

are shown in Chart Il-Cily Dispatcher Service on the following page (To be completed with city 

officials) 

Housing 

(Personnel and processes to be involved in Housing, Housing Registration (both Central and 

District), Communal Services and the Zheks to be developed) 
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_______ 

3-3. Supplying City 
Administration with the 
appropriate information; 

3-4. Executors should be 
Informed about the 
decision made. 

4 	 Information analysis 4-1. Analysis according to 
(for 24 hours, week, the type of work and time 
month) and launching it takes for 
it into the computer implementation; 
network for the 
decision making by 
the City 4-2. Analysis according to 
Administration. amount of money spent 

(KRB.); 

4-3. Amount of money 
spent per day, week, 
month. 

5 	 Comparative analysis 5-1. Analysis according to 
of the information for the type of work; 
the different periods
of time (24 hours,
 
week, month) for 5-2. Analysis according to
 
evaluating the service the time it takes for
 
activity, implementation;
 

5-3. Analysis according to 
the quality of work; 

5-4. Analysis according to 
the feedback from the 
citizens; 

K 
5-5. Analysis according to 
the amount of money 
spent. 



Defining of the objects 6-1. To define the 
that are often emergencies that are 
repeated in the repeated at the same 
emergency situations, place more than twice; 
to include them into 
plans of work with 
investment allocation. 

6-2. To mark these places 
graphically on the map of 
the city; 

6-3. To define how much 
money is spent per 
object. 

This column should be filled in by the City Administration. 



In 	 summary, the staff to carry out the 1995-1996 LIIHS work will be as follows (to some 
extent, this staff will be drawn from existing city employees whose duties will be modified by 
the implementation of improved methods resulting from the study initiated by the LIIHS. 

Outline of Equipment and Programs Needed For the 1995 Phase 

The City of L'viv has determined that the most important thing that can be accomplished for the 
City Administration is to improve the process whereby information can be used to help the 
citizens in their dealing with the City, and to help the City managers make decisions on both 
current operations and long term strategy. In this effort, the Administration is focusing on 
three things: the process for receiving citizen contacts, dealing with the substance of those 
contacts, and relating back to the citizens as far as the outcome of the City action; the way in 
which information is routed between decision makers in the City Administration; and the 
developing of a data base on the housing stock and applications for housing (which, as the 
landlord for 160,000 residential and 40,000 commercial units3 , represents the largest single 
area of citizen and hence City Administration concern). 

The major physical components of the LIIHS include the following: 

1. 	An adequate power system to support the electrical equipment involved 
2. 	A communication system for both voice and data which covers all the offices in the City 

Administration building and the essential emergency services (PBX) 
3. 	 Printers, copiers and related reproduction equipment 
4. 	Programs capable of manipulating the data involved in a way that will satisfy the aims 

of the program 
5. 	The equipment capable of supporting the communication and data manipulation needs 
6. 	A system of safeguarding persons and equipment from the danger of electric shock 

The general performance specifications for the six major physical components 

1. Power system 

Each building must have enough reliable clean power to support the computer related equipment 
to be installed. See Table Ill-Additional Power Demand by the LIIHS Equipment. 

2. Communication system 

The size of the system will be based on the following: 

40 buildings to be covered: see Table II Emergency Dispatchers, Buildings, and Offices to 
be Included in the Communication Network for a detailed listing of locations 

Number of telephone lines required: 
1. 	In bound trunks 
2. 	Out bound trunks 

There are 270 separate individual telephone lines serving the City Administration offices, both 
in the City Hall and in other locations. These lines are to be consolidated within the PBX system. 
In addition, there are _ locations of emergency response service centers which are to be 
served off the PBX. 

Daily telephone calls (Average): 
1. 	Inbound calls 
2. 	Outbound calls 
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The network operating system needs approximately 1,200 meters of optical cable and four 
adaptors. However, the type of interconnection cable system (whether optical cable or twisted 
pair or other) will depend on further analysis, including the possibility of using the partially 
installed optical system (see Schematic Diagram VII-Conceptual Plan and Detail of Existing 
itable System). Consideration to be given to the use of separate/combined wire systems for voice 

and data. 

Equipment for the central operator telephone system (As per AT, Motorola, Northern Telecom, 
or Panasonic) 

Service characteristics of the system: 
Conference calls 
Direct dial 
Answering machine 
Remote recovery from the answer machine 
Call forwarding 
Recording conversations 
Identify calling number on incoming calls 
Commutation (changing) of direct channels for indefinite periods 
Touch Tons dialing 
Other? 

Facsimile machines will be required in four offices, as follows: 
High level 

One in Room _ Clerical Department 

Standard level 
One in Room 208 Mayor 
Room 212A (Deputy Mayor) 
Room 212B (Deputy Mayor) 
Room 215 (Deputy Mayor) 
Room 217 (Deputy Mayor) 
Room 228 (Deputy Mayor) 
Room 206 (Secretary to the Administration) 
One in Room 301 General Services 
One in Room 206 International Relations 
One in Room 203(?) City Archives 
District Administration, first in the Dispatch Office, then moved to Clerical 
Offices 

A. Frankivsky at Pushkin Street, 85 
B. Shevchenkivsky at Lupynskiy Street, 11 
C. Haleysky at Rynok Square, 1 (Room 
D. Lychakivsky at Levytskiy, 67 
E. Zaliznychny at Vykovskiy, 34 

3. Printing and Reproduction equipment 

The following numbers of each type of equipment will be required: 
A. One copier-collating with capacity for 10 sets, multisheet feed, automatic feed, color 
B. Five copiers-collating with capacity for 10 sets, multisheet feed, automatic feed,
 

black and white
 
C. Fifteen copiers-single sheet manual feed, black and white 
D. Two copiers-single sheet manual feed, black and white, A3 paper format 
E. One laser printer-color 
F. Three laser printers-black and white 
G. One inkjet printer-color 
H. Four inkjet printers-black and white 
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I. Three wide carriage printer (132 column) dot matrix printers, black and white 

J. Ten standard carriage printer (80 column) dot matrix printer, black and white 

Details on location are shown in Table IV Location of Copy and Printer Equipment 

4. Programs 

All programs should: 
A. Have a user interface in the Ukrainian language 
B. Have a system of tracking the identity of the person entering the information into a 

data bank. 
C. Eliminate any games or other programmed activities not related to the business if the 

City Government. 
D. Include a statement of the disk space (both storage and operating disk) required by the 

program intended to respond to the needs enumerated below. 
E. Provide for licensing of the use of the program on a total site basis, or a basis greater 

than single machines. 

Programs offered should provide for the following kinds of information to be entered into the 
system. 

A. Calls and other personal contacts from citizens: 
1. Emergency calls The process will be to collect and record the necessary 

information; notify, by means of voice phone, fax transmission or relay through computer, the 
appropriate action center of the problem; act upon the problem; report and record the action 
taken; notify the citizen of the action taken and advise them to make further contact if a problem 
still continues; prepare statistical information on calls received and action taken. Potential 
Entries for 10,000 calls per year will require 21,080,000 bits of storage space. See Table V-
Detailed Information Needed to Respond To and Monitor Emergency Calls. 

2. Non emergency contacts.The process will be to collect and record the necessary 
information; notify, by means of fax transmission or relay through computer, the appropriate 
action center of the problem; act upon the problem; report and record the action taken; notify 
the citizen of the action taken and advise him/her to make further contact if a problem still 
continues; prepare statistical information on calls received and action taken. Potential Entries 
for 12,400 calls per year (10,000 personal letters with or without visits and 2,400 
telephone calls) would require 26,139,200 bits of storage space. See Table VI-Detailed 
Information Needed to Respond To and Monitor Non-Emergency Calls. 

B. Inventory of the housing stock and commercial space 
There are 200,000 units of useable space in 60 Zheks. Each of the 160,000 housing units will 
have data entered into the system in 79 fields, providing for 55,360,000 spaces of 
information. Each of the 40,000 commercial units will have data entered into the system in 62 
fields, providing for 13,240,000 spaces of information. The-next--page-is--Schematic-Diagram V 
Geeneetions-f;er--Heutsim-rtorrratlO---tweznvti ict-Administfatior--Zheks- ard-City­
AOIministration-See Table VII-Detailed Information Needed For the Inventory of Housing and 
Commercial Space. 

C. Maintaining the list of applicants for housing 
There are 20,000 applicants for State housing, and 12,000 applicants for Cooperative housing. 
There are an estimated 4,000 persons who are on both lists. Applicants will have data entered 
into the system in 46 fields, providing for 18,609,000 spaces of information. An estimated 30 
megabytes is required for this data base. See Table VIII-Detailed Information on the Data Bank 
For Applicants for Housing. 

D. Financial data (this area must yet be explored in detail)
 
Revenue, actual versus budgeted
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Expenditures, actual versus budgeted 
Encumbrances and accruals that are real 
Plans to deal with imbalances 

E. Data on City employees 
There are 402 employees in City Hall, 442 city administration employees housed away from 
City Hall, 418 employees in the operations of the five districts, and 10,612 employees based 

elsewhere, for a total of 11,874 employees. 4 Each emp!oyee will have data entered into the 
system in 28 fields, providing for 10,057,278 spaces of information. See Table IX-Detailed 
Information on the Data Bank For City Personnel 

F. For making decisions 
The information available in items A through E must be available to the Mayor and the primary 
assistants to the Mayor to enable them to make operating decisions on a daily basis. To permit 

needed for each work site are to be standardready transferability between work sites, programs 
with other similar programs elsewhere in the city government. These programs should include 
the following areas (with potential standard programs-latest versions-indicated the list is not 

intended to be exclusive, but illustrative): 

Word Processing -- Microsoft Word, Word Perfect 
Spread Sheet -- Excel, Lotus, Quattropro 
Data Base -- Foxpro, Quattropro 
Calendar organizer -- Lotus 
Presentation Graphics -- Freelance, Power Point 
Communication -- TCP/Connect II for Windows 
Diagnostic for hardware and software problems -- Norton 
General System Utilities -- Norton 
Packages -- Microsoft Office (containing Excel, Power Point, Word), DEC LinkWorks, 

MultiTYPE!, Oracle 

It will be necessary to determine whether there should be connections with the Internet, the 
Freenet, or the legislative service for the supreme rada actions. At a minimum, modem 
connections outside the city government should be made possible for Room 209 (Mayor), Rooms 
212A, 212B, 215, 217, 228 (Deputy Mayors), and Room 206 (Secretary to the 
Administration). t is intended that all computers within the city government should be able to 
communicate with one another. 

5. Equipment 

The equipment for data processing shall be of sufficient storage and operating disk space to 
provide twice the capacity required for the data bases and activities outlined in 4) above. The 
equipment suggested is as follows: 

A. Electronic Data Processing
 
One basic large scale server (see server specifications)
 
_ Desktop machines for resource intensive applications capable of being a large
 

network server (see specifications for System 1) 
Desktop machines for resource intensive applications capable of being a small 
network server (see specifications for System 2) 

___ Desktop machines for general purpose use (see specifications for System 3) 

B. Shall be installed in the following offices, according to the following configuration 
Room 209 (Mayor) _ System
 
Rooms 212A, 212B, 215, 217, 228 (Deputy Mayors) _ System -


Room 206 (Secretary to the Administration) _ System -


Room 327 (Data Processing Office) _ System ­
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Room 341 (Housing Registration Office) one System Two
 
Room 341 (Housing Registration Office) three System Three
 
Room 117 (Hearing room used for citizen visits) System
-

Continue on as these are established 

C. Modems
 
All computers in the city service shall be equipped to communicate with one another.
 

In addition, the following computers shall be equipped to utilize the Internet:
 
Room 209 (Mayor)
 
Rooms 212A (Deputy Mayor)
 
Rooms 212B (Deputy Mayor)
 
Rooms 215 (Deputy Mayor)
 
Rooms 217 (Deputy Mayor)
 
Rooms 228 (Deputy Mayor)
 
Room 206 (Secretary to the Administration)
 
Room 206 (International Relations Department)
 

6. Grounding Electric Circuits 

Safeguarding persons and equipment from electric shock -- The following is the essence of 
Gordon Cressman comments on Grounding (919) 541-6363 <GMC%SSIDW1@RCC.RTI.ORG> 
Date: Wed, 29 Sep 1994 15:54:24 

Regarding the grounding issue: 

You can live for some time without the ground, but serious problems may occur later. 

What follows are some of the basic principles of computer system grounding. Most are routinely 
violated. As far as safety concerned, grounding is insurance; it's value depends on your level of 
risk tolerance. 

Basically, grounding to prevent data signal disruption is an operational issue. The requirements 
are somewhat different then those required strictly to orotect people. If electrical noise and 
unwanted ground loops do occur because of improper grounding, data transmissions can be 
disrupted to the point that performance is degraded significantly. 

Grounding serves two purposes. First, it protects users from AC short circuits, such as those 
that occur when a power supply shorts against the case. If a ground is properly installed, and i f 
the computer is properly connected to the ground, this will immediately cause the circuit 
breaker to activate. A properly installed ground is tied to the neutral at the service entrance or 
the closest transformer secondary. To complete the circuit, the neutral must be tied to an earth 
ground at this point. Finally, a circuit breaker or fuse must be installed on the hot line side of 
the circuit. Failure to follow these basic rules can result in electrocution. 

The second purpose of grounding is to eliminate noise and unwanted current loops on data cables. 
Noise and ground current loops travelling through data cables can disrupt data transmissions, 
significantly affecting performance. Differences in voltage potential between ungrounded 
components and components not on tne same ground circuit can also result in damaging static 
discharges. All equipment interconnected by data transmission cables (copper) should be 
connected to the same ground circuit. If the grounding wire is long, as it is in the L'viv 
Gonspolcom, it may also be necessary to interconnect components, such as the computer, 
display, local printer, etc., with grounding straps. This will prevent ground loops through the 
signal cables that interconnect these components. 
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The best solution here is to place a separately derived power source near each workstation. This 
can be an isolation transformer or a UPS containing one. The computer, display, and peripherals 
can then be connected to the ground circuit that is connected to the neutral line, which is 
connected to the transformer or UPS, that is connected to an earth ground at that point. 

Separate network workstations will probably be far enough apart that the impedance of the 
ground cable will be lower than the impedance of the network cable between the workstations. 
This is important. Finally, network cables should be connected to the ground circuit at both 
ends. 

Therefore, we should specify an isolation transformer or a UPS to be used between the computer 
and the wall receptacle. If we also specify a receptacle strip, the strip can ue used as the 
receptacle for a cluster of computers, printers, or other peripherals. 

UPS units 
Isolation transformers 
receptacle strips 
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SPECIFICATIONS
 
OF THE SERVER
 

RAM 16 MB (extension to 384 MB)
 
SRAM cache 128/256 KB
 
Controller FAST SCSI - 2
 
Two channels, control. IDE
 
controller FDD 82077SL
 
Graphic Card WD90c31 512 KB
 
8 slotts 32 bit EISA Bug Master
 
ports: 2xRS232
 
9 pins
 
lxCentronics 25 pins
 
lxMouse (PS/2)
 
lxKeyboard (PS/2)
 
FDD 1.44 MB 3.5"
 
Keyboard 101
 
Streamer Panther 250 SI
 
Max 5 HDDs (5x2.1 GB)
 
Monitor mono
 



LVIV MFM LIIHS PROJECT
 
SPECIFICATIONS
 

Computers
 

DesktopDesktop/Server 	 Desktop 
SYRTEM 3
SYSTFM 2
SYSTFM I
TTFM 

INTEL 486DXINTEL PENTIUM INTEL 486DX2CPU 
CLOCK SPEED 66MHz 66MHz 33MHz 

SRAM CACHE 256KB,l 5ns 128KB, I 5ns 

RAM 6MB, 70ns 16MB, 70ns 8MB, 70ns 
32MBMAX RAM ON BOARD 128MB 64MB 
1.44MB 3.5"FDRIVE 1 t.44MB 3.5" 	 1.44MB 3.5" 

1.2MB 5.25"FDRIVE 2 	 1.2MB 5.25" 
DBL SPEED CDROM DBL SPEED CDROMCDROM 

TAPE BKUP 250MB .25" internal 250MB .25" Internal 
access 540MB IDE,l3ms access 540MB IDE,13ms acce

HARD DRIVE 	 540MB IDE,13ms 
128K
128K
128K
HDRIVE CACHE 

PCI local bus PCI 	 local busGRAPHICS VIDEO TYPE PCI local bus 
GRAPHICS RAM 2MB 1 MB 1MB 

15" 1024 NI color 14" 	 1024 NI colorMONITOR 	 17" 1024 NI color 
Tower Desktop DesktopCASE TYPE 

AVAIL SLOTS STD CONFIG 5 16-bit 2 PCI 6 16bit 1 PCI 5 16-bit 2 PCI 

5 total half height 4 total hall height 2 total halt height
BAYS AVAIL 

300 wattPOWER SUPPLY 300 watt 	 300 watt 
1P, 2S 	 1P, 2 SPORTS 	 1P, 2 S 

101 key 101 key 101 	 keyKEYBOARD 
bit Ethernet 10Base2 16 bit Ethernet 10Ba!16 bit Ethernet 10Base2 16 

Microsoft or compatible Microsoft or compatible Microsoft or corn 
NETWORK CARD 
MOUSE 
(: MS-DOS 6.x & WFW 311 MS-DOS 6.x & WFW 311 MS-DOS 6.x & WI 

min 600VA, 10 min 400VA, 10 min
UPS 600VA, 10 

Internal FAX/DATA Modem 14Kb, V.42bls/MNP 5 DC -


PRINTER SPECIFICATIONS 

PRINTER TYPE NUMBER CHARACTERISTICS (Minimum Specifications) 

X 600 dpi, Ethernet interface, 6 MB RAMLASER PRINTER P1 8 pgs/m, 600 


DOT MATRIX P2 Wide carriage, 24 pin, Cyrillic Fonts, 32K down load RAM, 300
 

chr/sec @ 10pt draft bottom, rear load tractor, paper parking
 

DOT MATRIX P3 Narrow carriage, 24 pin, Cyrillic fonts, 32K down load RAM, 240
 

characters/sec @ 10pt draft, paper parking
 

COLORINKJET P4 300x300dpi, narrow carriage
 

BLACK INK JET P5 300x300dpi, narrow carriage
 

SCANNERS 

Equipment offered shall be TWAIN compliant. 
Equipment shall be flat bedcapable of scanning sheets up to 24cm by 37cm
 

Latest release software for driving the output to the computer, for image editing, and for optical
 

character recognition shall be included. Such software shall perform at 250 words per minute with an
 

error of no more than two errors per page for clear print.
 

It shall be possible to scan at at least a 300x300dpi scale. 
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FACSIMILE MACHINES 

Equipment offered shall be a desktop facsimile transceiver of the CCITT Group 3.
 
Modem speed shall be up to 9600, with an automatic fallback.
 
Equipment shall be capable of taking input documents of 145 mm up to 216 mm, with a printing width of
 
208 mm on thermal paper, at a horizontal resolution of 8 pels/mm and a vertical standard of 3.85
 
lines/mrm.
 
There shall be an automatic paper cutter.
 
The telephone dialing shall have 20 stations for one touch dialing and 20 additional stations with two
 
button dialing, there shall be a provision for automatic redlaling, and automatic answer after no rings. 

COPIERS 

MODEMS
 

UPGRADING RANDOM ACCESS MEMORIES 

UPGRADING HARD DISK DRIVES 

UNINTERRUPTIBLE POWER SYSTEMS 

SUPPLIES 

Paper 

- Facsimile Machine paper roll, thermal, 216 mm wide, either 30 50 m longor 
- Copier 
- Ink jet printer 
- Laser printer 
- Tractor driven 
- Dot matrix 

Printing media 

- Plain paper facsimile 
- Copier 
- Ink let printer ink shall be HP 51626A or equal to use with the printer offered 
- Laser printer 
- Ribbons for dot matrix printers shall be cloth carriers, automatic reversing, reloadable cases 

Other to be specified and enumerated 
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Benefit of proposal
 

- To citizens
 

Change in city budget
 

- Change in time involved 
The implementation of the LIIHS in the Housing Registration and Distribution Department willprovide an opportunity for citizens to see the facts in their case, to point out inaccuracies, andto receive answers to their applications in less time than now. Applicants will for new housing
will be able to occupy housing for which they are approved in less time. 

To City Administration 

- Change in cost 
The implementation of the LIIHS in the Housing Registration and Distribution Department will
reduce the personnel cost per transaction because of a reduction in the amount of time necessary
to research and verity the facts in each case. Further, because of the reduced time in processing
applications, the length of time that an apartment will stand idle will be shorter and the cash 
flow of rent into the city will be larger. 

The implementation of the LIIHS in the Housing Department will reduce the cost of research 
necessary to prepare plans on the construction and reconstruction of buildings. 

- Change in staffing 

- Change in time involved 
The implementation of the LIIHS in the Housing Registration and Distribution Department will
permit the Department personnel to make decisions based on factual information which is
 
detailed, objective, and readily available.
 

The implementation of the LIIHS in the Housing Department will reduce the staff time necessary
to research and verity the physical conditions of the buildings. 

Potential Budget for the LIIHS 

See Table X-Potential Budget for the LIIHS 

Potential Operating Costs for the LIIHS 

See Table XI-Potential Operating Costs for the LIIHS 
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Municipal Finance and Management Project 

L'VOV NTEGRATED DNFOMATiON HANDLNGSYSTEM
 

Tables 

3D
 



I Data from 12/14/94 report of Ivan Fediv on Information Flow 

2 Data from Housing Registration Department 

3 Estimate of the Department of Housing Registration 
4 Estimate of the Personnel Department 
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Table I
 
Computer Equipment Presently Installed
 

(N by room number means network socket exists. See Schematic Diagram VI-

Conceptual Plan and Detail of Existing Cable System
 

L~om ._ypWIHDRAM 

Accounting #214N 8086/30/740K 

Architecture & Constr.#409N 386sx/80/2M 

City Senretary 2068N 

Communal Property 

Communal Services #415N 

Construction 

Culture #321N 

Ecology Inspection 

Economy #102N 

Deputy Mayor #212AN 

Deputy Mayor #212BN 

Deputy Mayor #216N 

Deputy Mayor #217N 

Deputy Mayor /228M 

Finance #310N 

Frankivsky District 
Socio-Economic Dev 
General 
Housing Privatization 

Social Security 

General Service 
Archives //203 
#/43 8 

386sx/40/2M 

386/1 20/4M 
286/40/1 M 
486/2 1 0/4 M 

386/80/2M 

8086/20/640K 
8086/20/640K 

386sx/80/2M 

13/120/4M 
386sx/80/2M 
386sx/40/1 M 

386sx/40/2M 

386sx/40/2M 

386sx/40/1 M 
386sx/80/2M 

8086/30/740K 

486sx/203/8M 
486sx/203/8M 
386sx/60/1 M 
286 
8086/30/640K 

486sx/1 30/8M 
386sx/80/2M 
386 

Uses Being Made Of The Equipment 

Not used 

Computers in boxes 

Word processing 

Word processing 
Accounting 
Software development, training 

Inactive 

Spread sheets, planning and accounting, 
word processing 

Data base on ecology 

Spread sheets 
Ecology, spread sheets, word processing 
Inoperativ 

Inactive 

Word processing 

Accounting 
Budget reports, check writing, payroll 
calculation 
Salary, income, personnel, warehouses 

Data base "Register" from city 
Inactive 
Data base "Galich" housing privatization 

Inoperative belongs to Zhek //205 

Word processing, Visio 
Inactive 
Inactive 
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Halytsky District 
Accounting 
Legal 
Finance 
Housing Privatization 
Education 

Health Care #312N 

#3 1 5 

Historic Preservation 

Housing /419N 

Housing Privatization #102 

Housing Registration and 
Allocation #111N 
# 114A 

#337N 

# 106 

Information 1/331 
#328N 
#331N
 
# 3 2 7 

# 3 2 7 


International Relations 
#206AM 
#21 OM 

Legal #344N 

Lychakivsky District 
Head of Exec Committee 
Education 

Housing 

Accounting 


Mayor #209N 

New Business Registration 

Park and Street Inspection 

L'viv IIHS Task Force 

286/50/1 M 
386dx/130/4M 
386/260/4 M 
Amstrad 
486dx/130/4M 

286/40/1 M 

286/40/1M 

2861243/640K 

386sx/80/2M 

386sx/40/2M 

386sx/1 20/1 M 
286sx/40/1M 
286sx/40/1 M 
286/40/1 M 

8086/20/51 2K 

386sx/80/2M 

386dx/130/4M 
486dx/51 0/8M 

386sx/40/2M 
386sx/80/2M 

286sx/80/1 M 

386dx/400/8M 
286/30/1 M 
286 
386sx/100/2M 
386dx 

386sx/40/2M 

386sx/80/2M 

386dx/130/4 M 
386dx/130/4 M 

31 

Accounting 
Legislation 
"Income" banking software 
Inactive 
Inactive 

Spread sheets, word processing, medical 
statistics 

Accounting, word processing, data base of 
historic buildings 

Inactive 

Word processing, data base on 
privatization 

Housing queue 
Housing queue 
Housing queue 
Data base of laws, word processing, 
housing allocation between Zheks 

Word processing 
Future home of server 

Data base of current legislation, e-mail 
Server, software approbation 

Word processing 
Word processing 

Data base of Current Legislation 

Inactive 
Inoperative 
Inactive 
Data base on housing queue at enterprises 
Inactive 

Inactive 

Data base using Register and FoxPro; used 
in the raions 

Air pollution, transportation, word
 
processing and data bases, construction
 
planning, reports on existing shops,
 
automated secretary's office 
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Personnel #215N 

Privatization 

Shevchenkivsky District 
Finance 

Socio-Economic Dev 

Housing 
Housing Privatization 

Training #330 

Water Canal 

Water Inspection 
(all are LAN connected) 

Zaliznychny District 
Manager 
Finance 

Education 

Zheks"
 
Halytsky District 

102 
1 10 

8086 

80861201540K 

486sx/80/4 

3u6dx/83/4M 
286/4 1 /1 M 
286/41 /2M 
286/4 1/2 M 
386sx/210/4M 
386dx/21 0/4M 
286/41 / 640K 

386sx/40/2M 

386sx!1 25/2M 
386sx/125/2M 
286/4 4/1 M 
286/78/1 M 
386sx/125/2M 
286/44/1 M 
286144/1 M 
286/44/1 M 
386dx/120/4M 
386dx/120/4M 
286/44/1M 
386dx/240/4M 
386/42/1 M 
286/42/1 M 
XT/20/640K 

386sx/20/2M 
8086/20/640K 
8086/20/640K 
286sx/201M 
386sx/130/2M 

386sx/120/1 M 
386/78/3.5M 
386/167/3.5M 
286/4 0/1 M 
286/40/1 M 
8086 

286/40/1 M 
286/40/1M 

Inoperative 

Inoperative 

Word processing, accounting 

Data base on payments to state budget 
Local budget income and expense
 
Data base of welfare payments
 
Salaries for employees
 
Software development
 
Housing Privatization
 
Housing Privatization
 

Word processing 

Accounting ledgers 
Accounting ledgers 
Operation and Maintenance 
Operation and Maintenance 
Payroll, Personnel 
Payroll, Personnel 
Payroll, Personnel 
Payroll, Personnel 
Water Sales 
Water Sales 
Water Sales 
Water Sales 
Water Supply 
Water Supply 
Water Supply 

Reports, data base ol water users 
Bonus calculation 
Word processing of complaints and orders 
Accounting 
CAD, housing data base 

Data base on legislation 
Income and expense 
Taxation 
Reports, accounting 
Reports, accounting 
?
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Zaliznychny District 
300 286140/? 
301 286/40/? 
302 286/40/? 
303 286/40/640K 
304 286/40/? 
305 286/40/640K 
306 286/40/640K 
307 286/40/? 
308 286/40/? 
309 286/40/11M 

Shevchenkivsky District 
400 286/40/1 M 
401 286/40/?/ Inactive 
402 286/40/?/ Inactive 
404 286/40/1 M Inactive 
405 286/40/1 M 
406 286/40/? 
407 286i'401? 
408 286/40/? Inactive 
409 286/40/? 
410 XT/20/640K/360/1.2 Inactive 

Lychakivsky District 
503 286/40/? 
506 286/40/? 

and 1.44 M slot forEach of the computers listed (except for 410) have 1.2.M slot for 5.25" 

3.5" disks 

Summary of Computer Equipment Installed 

ROW Toia Inactive I[noperativeInLs 

486 
386 
286 
086 
XT-

7 
46 
49 
1 0 

2 

2 
8 
1 
1 
1 

0 
1 
1 
2 

5 
37 
47 

7 
I--

Total 1 _1 4 9-7 

Findings: 086 computers are not capable of being networked: the Random Access Memory of the 
other computers should be increased to 4Mb in order to be able to use modern software. 

Source: Comments and data assembled as of March 1994 by Ihor Forykevich, Deputy 
Department Head, Information, except for Waterkanal (assembled by Kostyantin Trachenko of 

RTI/MFM staff) and for Zheks (assembled by Luybov Lyubianetska and Yuri Sinitsky of 
RTI/MFM staff) 
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Table II 
Emergency Dispatchers, Buildings, and Offices to be Included in the Communication Network 

Phone Lines 

Building and Address Present Desired 

Early Connections 

Rynok Square,1 (City Administration Building) 
Room 209 (Mayor) 
Rooms 212A (Deputy Mayor) 
Rooms 212B (Deputy Mayor) 
Rooms 215 (Deputy Mayor) 
Rooms 217 (Deputy Mayor) 
Rooms 228 (Deputy Mayor) 
Room 206 (Secretary to the Administration) 

District Administration Offices 
A. Frankivsky at Pushkin Street, 85 
B. Shevchenkivsky at Lypynskiy Street, 11 
C. Haleytsky at Rynok Square, 1 (Room 1) 
D. Lychakivsky at Levytskiy, 67 
E. Zaliznychny at Vyhovskiy, 34 

Emergency Dispatch Offices-Phase 1 
Civil Defense, Stefanyka, 4 
Electric Distribution (Central Office), Buyka, 16 
Electric Transportation, I. Ukraynka, 5 
Elevator Service, F.Least, 2 
Gas, Zolota Street, 42 
Heating, Tyktora Street, 2a 
Housing, Pushkina Street, 58a 
Police, S. Bandera, 1 
Water/Sewer, Zelena Street, 64 

Later Connections 

City Administration Offices (not in City Hall) 
Education Department, Rynok Square, 9 
City Vital Statistics, Kopernik Street, 15 
City Archives, Doroshenko Street, 23 
Enterprises Registration, Valova Street,2 
Historical Environment Preservation, Valova Street, 20 
Privatization and Communal Property, Halystska Square, 15 
Transportation and Communication Sitchovykh Strilciv Street, 12 
Water Supply Inspection , Rynok Square, 42 

Emergency Dispatch Offices 
City Police, Svoboda Square, 24 
Electric Distribution (Subdivision Office), Siyvo, 10 
Heating (East end of City), Kozelnytska, 5 
Heating (North end of City), Sylikkatna, 125 
Heating (North end of City), Vyletcka 
Heating (Zaliznychny District), S. Petlupa, 4a 
Street Lighting, Doroshenka Street, 30 
Street Maintenance-1339, Pasyky Galytsky, 7 
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Administration-City Hall 
Mayor
 

Audit and Control
 
Personnel
 
Information
 
Legal
 
Justice
 
Finance
 

Council 
Deputy for City Council
 

Committees
 
Council Logistics
 

Executive Committee 
Secretary to Administration
 

International Relations
 
General Services
 
Accounting
 

Deputy Mayor
 
Economics
 
Investments
 

Deputy Mayor
 
Architecture and City Development
 
Communal Services
 
Land
 
Housing +3 

Deputy Mayor
 
Housing Registration and Distribution
 
Trade
 

Deputy Mayor
 
Health Care
 
Culture
 

Administration-Out of City Hall 
Mayor 

Municipal Police
 
Council
 
Deputy for City Council
 

Property Privatization
 
Secretary to Administration
 

Vital Statistics
 
Archives
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Deputy Mayor 
Job Placement 
Water Inspection 
Ecological Inspection 
Statistics and Information 
Disease Control 
Parks, Roads, Streets Inspection 

Deputy Mayor 
Capital Construction 
Transport and Communication 
Regional Landscape Park 
Historical Museum 

Deputy Mayor
 
Public Services
 
Veterinary
 
Communal Property
 

Deputy Mayor 
Education 
Sports 
Historic Preservation 

Communal Transportation 
Emergency Service 
Housing Maintenance 
Housing Management (Zheks) 
Housing Office (ZEO) 
Lighting 
Open Space and Parks 
Refuse Disposal 
Street Maintenance 
Tram and Trolley Service 
Transportation (limited liability) 
Undertaker 
Water/sewer 

The following are departments 
citizens of the city: 
Elevator Service 
Gas System 
Heat Supply Service 

Civil Defense 

Source: Ihor Parasiuk 

+2 

187
 
1 10
 

82 
5,163 

75
 
116
 
278
 
247
 
477
 

2,359 
10 

218 
1,290 

of the Oblast, but have a direct impact upon the services to the 

755 
915 

1,986 
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Table IIl
 
Additional Power Demand by the LIIHS Equipment
 

Demand Expressed in KVA
 

City Hall Equipment Other Offices Equipment 

Item Number Unit ital Number Unit Tial 

1. Communication system 
A. Telephone system basic PBX w/UPS 1 1.0 1.0 
B. Extensions 300 
C. Facsimile machines 

High level 1 1.0 1.0 
Standard level 4 0.15 0.6 

2. Copy and Printer Equipment 
A. Copier-collating, color 1 1.5 1.5 
B. Copiers-collating, black and white 5 1.3 6.5 
C. Copiers-manual feed, black and white 1 5 1.0 15.0 
D. Copiers-manual feed, b&w, A3 paper 1 1.5 1.5 1 1.5 1.5 
E. Laser printers-black and white 3 0.1 0.3 
F. Laser printers-color 1 1.2 1.2 
G Inkjet printers-black and white 4 0.04 0.16 
H Inkjet printers-color 1 0.5 0.5 
I. Scanner-color 1 0.1 0.1 
J. Scanner-black and white 10 0.05 0.5 

3. The equipment for data processing: 
Electronic Data Processing Machines 

Central server 1 0.6 0.6 
System 1 machines) 1 0.3 0.3 
System 2 machines 21 0.3 6.3 
System 3 machines 67 0.3 20.1 33 0.3 9.9 

2.1Modems 10 0.03 0.3 70 0.03 
UPS 87 0.2 17.4 33 0.2 6.6 

74.8Total 

The Above table is based on the following unit power demand: 
Desktop Computer (Color) 300 watt 
Inkjet printer (Black and White) 40 watt 
Uninterruptible Power Supply (UPS) 175-3500 watt depending on size 
Fax 220 watt
 
Isolation transformer 20 watt
 
Modem 30 watt
 
Copy machine 1,650 watt
 
PBX with UPS 500 watt (est for 200 lines)
 

Source: The RTI/MFM staff (Oksana Mouzytchouk) 
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Table IV
 
Location of Copy and Printer Equipment, Present and Desired
 

Type and Location Present Desired
 

A. 	 Copier-collating with capacity for 10 sets, multisheet feed, automatic feed, color 
Room 337 Information Department 1 

B. Copier-collating with capacity for 10 sets, multisheet feed, automatic feed, black and white 
Room 121 Copying Division 1 
Room 203 General Service Archives 1 1 
Room 228 Secretariat 1 
Room 318 Clerical Division 1 
City Vital Statistics Kopernik Street, 15 1 

C. 	 Copier-single sheet manual feed, black and white 
Room 209 Mayor's Office 1 
Room 212 Deputy Mayor 1 
Room 212 Deputy Mayor 1 
Room 216 Deputy Mayor 1 
Room 217 Deputy Mayor 1 
Room 228 Deputy Mayor 1 
Room 101 Dispatching Service 1 
Room 203 Protocol Division 2 1 
Room 213 International Relations Department 1 
Room 214A Personnel Department 1 
Room 308 Finance Department 1 1 
Room 326 Economics 1 
Room 332 Information Department 1 0 
Room 340 Housing Registration and Distribution Department 1 1 
Room 415 Communal Services 1 1 
Room 427 Housing Department 1 
Education Department 1 1 
Room _ Health CareDepartment 1 1 
Room _ Parks Roads Street Inspection 1 1 
Galitsky District Administration 4 4 
Galitsky District Education 1 1 
Galitsky District Finance 1 1 
Zaliznychny District Administration 1 1 
Zaliznychny District Finance 1 1 
Lychakivsky District Administration 3 3 
Lychakivsky District Finance 1 1 
Lychakivsky District Educational 1 1 
Lychakivsky District Social Security 1 1 
Frankivsky District Administration 1 1 
Frankivsky District Finance 1 1 
Shevchenkivsky District Administration 1 1 
Shevchenkivsky District Finance 1 1 

D. 	 Copier-single sheet m~nual feed, black and white, A3 paper format 
Room 203 General Service Archives 1 
Room _ Architecture/Capital Construction Department 1 1 

E. 	 Laser printer-color 
Room 332 Information Department 1 
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Table IV page 2 

F. 	 Laser printers-black and white 
Room 332 Information Department 1 
City Vital Statistics Kopernik Street, 15 1 
Archives Dopowchka, 23 1 

G. 	 Inkjet printer-color 
Room 332 Information Department 1 

H. 	 Inkjet printers-black and white 
Room 203 Protocol Division 1 
Room 204 Typing Division 1 
Room 228 Secretariat 1 

1Room 318 Clerical Division 

I. 	Wide carriage printer (132 column) dot matrix printers, black and white 
Room _ Accounting Department 1 
Room _ Clerical Department 1 

J. 	 Standard carriage printers (80 column) dot matrix printer, black and white 
Room 209 (Mayor) _ of - type printer 1 
Rooms 212A (Deputy Mayor) of -- type printer 1 
Rooms 212B (Deputy Mayor) __ of - type printer I 
Rooms 215 (Deputy Mayor) of _ type printer 1 
Rooms 217 (Deputy Mayor) _ of _ type printer 1 
Rooms 228 (Deputy Mayor) __ of type printer 1 
Room 206 (Secretary to the Administration) - of - type printer 1 
Room 327 (Data Processing Office) - of _ type printer 1 
Room 341 (Housing Registr&tion Office) - of - type printer 1 
Room 117 (Hearing room used for citizen visits) _ of - type printer 1 

Source: Ihor Parasiuk and the RTI staff (Oksana Mouzytchouk) 
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Table V
 
Detailed Information Needed to Respond To and Monitor Emergency Calls
 

In the case of any concerns about City services which are reported in person or by telephone, 
the following information should be obtained and recorded, in the following order: 

Item Size of Typical Field 
Nature of the citizen's concern 280 
Location of the problem 150 
Name of the person calling 

Surname 30 
First 20 
Patronymic 30 

Address of the person calling 
Street and number 30 
Building 6 
Flat number 6 

Phone number of the person calling 1 0 
Date of the call 8 
Time of the call 5 
Person to whom referred 20 

Total Dispatcher Entry 595 
The appropriate action center shall correct the problem (calling in additional assistance if 
necessary and shall report and record the action taken. The information from the action center 
shall include: 

Item Size of Typical Field 
A description of the situation found 4 90 
A description of the action taken 4 90 
The date of the completed action 8 
The time of the completed action 5 
Suggestions on what might be done to prevent future situations of the type that were 

originally reported by the citizen 500 
Person responsible for action taken 2 0 

Total Action Center Entry 1 51 3 

Total Entries per contact 2108 
Potential Entries for 10,000 contacts per year 21,080,000 

The appropriate agency shall notify the citizen of the action taken and advise him/her to make 
further contact if a problem still continues. 

The appropriate agency shall prepare statistical information on calls received and action taken., 
along with an analysis of the types of concerns, the action taken and remedial courses to be 
considered 

Source: Ihor Parasiuk and the RTI Staff(Oksana Mouzytchouk) 
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Table VI
 

Detailed Information Needed to Respond To and Monitor Non-Emergency Calls
 

Over the last year there has been the following pattern of non-emergency citizen contacts with 

City government, and city responses back to citizens has existed: 

S zjjt % of Total Incoming % of Total Outgoing 

Housing List 
Housing 
Land Use 

38 
23 
1 1 

14 

2 
Communal Services 1 1 8 
Transport & Communications 
Law Enforcement 

6 
3 

4 
2 

Social Security 
Trade and Service Businesses 

2 
2 1 

Business Rentals 19 
Taxes 17 
Authority Bodies 
Architecture and City Development 
Other 6 

10 
8 

15 

In the case of any concerns about non-emergency City services which are reported in person, by 
letter, or by telephone, the following information should be obtained and recorded, in the 
following order: 

Item Size of Typical Field 
Nature of the citizen's concern 280 
Location of the problem 1 50 
Name of the person calling 

Surname 30 
First 20 
Patronymic 30 

Address of the person calling 
Street and number 30 
Building 6 
Flat number 6 

Phone number of the person calling 1 0 
Date of the call 8 
Time of the call 5 
Person to whom referrud 20 

Total Dispatcher Entry 595 

The appropriate action center shall correct the problem (calling in additional assistance if 
necessary and shall report and record the action taken. The information from the action center 
shall include: 

It em SizeofLTypcal Field 
A description of the situation found 490 
A description of the action taken 490 
1he date of the completed action 8 
The time of the completed action 5 
Suggestions on what might be done to prevent future situations of the type that were 

originally reported by the citizen 
Person responsible for action taken 

Total Action Center Entry 

500 
2 0 

1513 

Total Entries per contact 2108 
Potential Entries for 12,400 contacts per year 26,139,200 
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The appropriate agency shall notify the citizen of the action taken and advise him/her to make 
further contact if a problem still continues. 

The appropriate agency shall prepare statistical information on calls received and action taken., 
along with an analysis of the types of concerns, the action taken and remedial courses to be 
considered. 

Source: Ihor Parasiuk and the RTI Staff (Oksana Mouzytchouk) 
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Table VII
 
Detailed Information Needed For the Inventory of Housing and Commercial Space
 

The following data fields, with estimated size of typical entries, are required for the Data Bank 
for Housing and Commercial Space. There will be two data banks with similar information, one 
for housing units, one for commercial units. 

Item Size of Typical Field
 
Housing Units
 

Personal 
Account number 7 
Surname 25 

Building identification and characteristics 
Building Code 4 
Ownership 12 

Characteristics of the flat 
Flat number 3 
Condition of flat 2 
Date accepted as part of the housing stock 6 
Floor of the building 2 
Date, if unoccupied because of condition 6 
Type of flat 1 
Number of rooms 1 
General space in flat 6 
Living space in flat 6 
Balcony space 6 
Loggia space 6 
Space in first room 6 
Space in second room 6 
Space in third room 6 
Space in fourth room 6 
Space in fifth room 6 
Bath 1 
Hot water 1 
Toilet 1 
Windows 1 
Basement 1 
Apartment with through passage 1 
Kitchen 1 
Gas stove - 4 burner 1 
Gas stove - 3 burner 1 
Gas stove - 2 burner 1 
Gas tank 1 
Corridor 1 
Attic 1 
Elevator 1 
Trash disposal 1 

Characteristics of the occupants 
Number of persons in flat 2 
Numbers of lodgers 2 
Occupying without authorization 2 
Subject to legal action 2 
Surplus general space 6 
Privileges 2 
Dependents 1 
Dog 1 
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Radio 1 
TV antenna 1 
TV repair 1 
Telephone 1 

Heating 
Central heating 1 
Installation of heating system 1 
Tile heater 1 
Brick heater 1 
Stove 1 
Firewood stove (geyser) 1 
Electric heating 1 

Utilities 
Water supply 1 
Sewerage 1 
Local hot water supply 1 
Sewage Disposal (Septic Tank) 1 
Electricity 1 

Payment 
Rent 9 
Cold water 9 
Central Heating 9 
Gas heat 9 
Hot water 9 
Electricity 9 
Gas 9 
Sewage 9 
Dog 9 
Radio 9 
TV antenna 9 
TV repair 9 
Telephone 9 
Total Rent 1 1 
Last mooification 8 
Last payment 4 
Number of order authorizing occupancy 6 
Date of order 8 
Who gave the order 20 

Total number of spaces required per flat 3 46 
160,000 flats x 313 55,360,000 
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Commercial Units 

Personal 
Account number 7 
Company name 25 

Building identification and characteristics 
Building Code 4 

12Ownership 
1Elevator 

Characteristics of the unit 
Space number 3 

2Condition 

Date taken into the list if spaces 6
 
Date, if unoccupied because of condition 6
 

2Floor of location 

Type of space 1
 

1Number of rooms 

General space in unit 6
 
Useable space in unit 6
 
Loggia space 6
 
Space in first room 6
 
Space in second room 6
 
Space in third room 6
 
Space in fourth room 6
 
Space in fifth room 6
 

1Hot water 
1Toilet 
1Basement 
1Kitchen 
1Corridor 
1Attic 

Trash disposal 1 
Characteristics of the occupants 

Type of commercial activity 2 
Number of employees in space 2 
Occupying without authorization 2 
Subject to legal action 2 
Surplus general space 6 
Privileges 2 

Heating 
Central heating 1 
Introduction of heating system 1 
Tile heater 1 
Brick heater 1 
Stove 1 
Firewood stove (geyser) 1 
Electric heating 1 

Utilities 
Water supply 1 
Sewerage 1 
Local hot water supply 1 
Sewage Disposal 1 

Cooking 
Gas stove - 4 burner 1 
Gas stove - 3 burner 1 
Gas stove - 2 burner 1 
Gas tank 1 
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Electricity 1 
Payment 

Rent 9 
Cold water 9 
Central Heating 9 
Gas heat 9 
Hot water 9 
Electricity 9 
Gas 9 
Sewage 9
 
Dog 9
 
Radio 9
 
TV antenna 9
 
TV repair 9
 
Telephone 9
 
Total Rent 1 1
 
Last modification 8
 
Last payment 4
 
Number of order setting rent amount 6
 
Date of order 8
 
Who gave the order 20
 

Total number of spaces required per commercial unit 3 3 1 
40,000 units x 331 13,240,000 

Source: Data Bank Programs presently in use by Housing Management organizations 
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Table 
Detailed Information on the Data Bank For Applicants for Housing 

(Excluding Applicants for Housing Owned by Companies) 

The following data fields, with estimated size of typical entries, are required for the Data Bank 

for Applicants for Housing. There will be two data banks with similar information, one for 

housing owned and operated by the government, one for housing that is cooperatively owned and 
operated. 

LIem Size of Typical Field 

A) Name (25,000 Public, 20,000 Cooperative) 
Surname 11 
First 8 
Patronymic 1 2 

Personal Identifiers (25,000 Public, 20,000 Cooperative)
 
Sex 
 1
 
Birthdate 8
 
Passport Number 1 1
 
Work Place 2
 
Social Group 1
 
Occupation 2
 

Housing factors (25,000 Public, 20,000 Cooperative)
 
Type of dwelling needed 1
 
Category of register in list 1
 
Reason for opening register 1
 
Category of privilege 1
 
Right to additional housing area 1
 
Legal background of occupation 1
 
Number of persons who will occupy the space 2
 
Number of persons in the family 2
 

Present housing (25,000 Public, 20,000 Cooperative)
 
Registration date in present apartment 8
 
Street Address 2 0
 
Region 1
 
Settlement (Zhek) 3
 
Zip code 6
 
Building number 2
 
Flat number 3
 
Zhek number 3
 
Personal account number 8
 
Ownership of dwelling 1
 
Services and utilities present 1
 
Total area 
 4
 
Dwelling area 4
 
Category of flat 1
 
Kitchen area 2
 
Number of rooms 1
 
Number of families in the flat
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B ) The following data for each person who will occupy the space. Provide for data for five 
persons in addition to above information for applicant (125,000 Public, 100,000 
Cooperative) 

Surname, First Name, Patronymic 3 1
 
Relationship to the applicant 1
 
Birthdate, Passport Number, Social group 20
 

C) Application (25,000 Public, 20,000 Cooperative) 
Date of application 8
 
Date of registration 8
 
Chronological order number on application date 4
 
Numerical place on the waiting list 5
 

E) Privileged Position Applicant (5,000 Public, 5,000 Cooperative) 
Date 8 
Chronological order number on application date 4 
Numerical place on the waiting list 5 

F) Extra Privileged Position Applicant (1,000 Public, 1,000 Cooperative) 
Date 8 
Chronological order number on application date 4 
Numerical place on the waiting list 5 

Summation of potential storage spaces needed for data: 

PUBLIC HOUSING 

Item Number of Data Bits 

A) Applicant data 25,000x132 3,300,000 
B) Others data 125,000x52 6,500,000 
C) Application data 25,000x17 425,000 
D) Privileged position application data 5,000x17 85,000 
D) Extra Privileged application data 1,000x17 17,000 

Total 10,327,000 

COOPERATIVE HOUSING 

Item Number of Data Bits 

A) Applicant data 20,000x132 2,640,000 
B) Others data 100,000x52 5,200,000 
C) Application data 20,000x17 340,000 
D) Privileged pe:cition application data 5,000x17 85,000 
D) Extra Privileged application data 1,000x17 17,000 

Total 8,282,000 

Grand Total Public and Cooperative Housing 18,609,000 spaces needed for list data 

Source: Proposed Data Bank developed by the Department of Housing Registration and the 
Information Department 
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Table X-rF-' 
Detailed Information on the Data Bank For City Personnel 

The roster of people working for the city in the various services to the citizens contains 
11,874 names. the list breaks down as follows: 

Administration-City Hall 402 
Administration-Out of City Hall 442 
District administration 418 
Communal Transportation 1 87 
Emergency Service 110 
Housing Maintenance 8 2 
Housing management (Zheks) 5,163 
Housing office (ZEO) 7 5 
Lighting 116 
Open Space and Parks 278 
Refuse Disposal 247 
Street Maintenance 4 77 
Tram and Trolley Service 2,359 
Transportation (limited liability) 10 
Undertaker 21 8 
Water/sewer 1,290 

Total 	 11,874 

The following are employees of the Oblast, but have a direct impact upon the services to the 
citizens of the 	city: 

Elevator Service 755 
Gas System 915 
Heat Supply Service 1,986 

Total 	 3,656 

The following information would be held in the data bank for each employee: 

Name
 
Surname 1 1
 
First 8
 
Patronymic 12
 

Personal Identifiers
 
Birthdate 8
 
Birthplace 40
 
Nationality 10
 
Sex 1
 
Social Group 1
 
Family Status 10
 
Address
 

Street and Number 40
 
Building and Flat Number 1 0
 
Zip Code 8
 

Telephone 7
 

Job Related Information 
Education 1 8
 
Name of Educational Institution 4 0
 
Date of Graduation 8
 

L'viv IIHS Task Force 4 	 1:26 PM 01116/95 



Specialty 1 5 
Position 1 5 
Rank 1 
Date Began City Work Originally 8 
Date Began Present Work Period 8 
background 500 

Compensation Information 
Salary 9 
Penalties 1 5 
Bonus factors 1 5 
Holiday 2 
Liability for Military Service 1 7 
Pension 10 

Total spaces per person 847 

11,874 persons x 847 spaces = 10,057,278 

Source: Proposed Data Bank Developed by the Personnel Department and the RTI Staff (Luybov 
Lyubianetska 
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Table X 

Potential Budget for the LIIHS 

First Phase Cost Later Phase Cost 
Item 

1. Power system 
Number Unit ial Number Unji Total 

2. Communication system 
A. Telephone system basic PBX w/UPS 

Extensions 
Phone lines to emergency centers 

1 
300 

50,000 
200 

50,000 
60,000 
2,000 

B. Cabling (500 metersx4 floorsx$15) 30,000 

C. Facsimile machines 
High level 
Standard level 

1 
4 

2,800 
500 

2,800 
2,000 

3. Copy and Printer Equipment 

A. Copier-collating, color 1 
B. Copiers-collating, black and white 5 
C. Copiers-manual teed, black and white 1 5 
D. Copiers-manual feed, b&w, A3 paper 2 
E. Laser printers-black and white 3 
F. Laser printers-color 
G Inkjet printers-black and white 4 
H Inkjet printers-color 
I. Dot matrix 80 column black and white 
J. Dot matrix 130 column black and white 
K. Scanner-color 
L.. Scanner-black and white 10 

35,000 
3,500 

600 
1,400 
1,500 

400 

300 
300 

1,300 
900 

35,000 
17,500 
9,000 
2,800 
4,500 

1,600 

9,000 

4. Programs 
Word Processing 
Spread Sheet 
Data Base 
Calendar organizer 
Presentation Graphics 
Communication 
Diagnostic for problems 
General System Utilities 
Packages 

80,000 

5. The equipment for data processing: 

Electronic Data Processing Machines 
Central server 
System 1 machines) 
System 2 machines 
System 3 machines 

Upgrading existing DP to 8M RAM 
Upgrading existing DP to 250 HD 
Modems 

1 
1 

2 1 
100 
63 
63 
80 

30,000 
5,000 
2,500 
1,500 

400 
300 
300 

30,000 
5,000 

52,500 
150,000 
25,200 
18,900 
24,000 

UPS 120 300 36,000 
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6. Grounding 

Total 647,800 

Source: The RTI/MFM staff (Oksana Mouzytchouk) 
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Table- XK 
Potential Annual Operating Costs for the LIIHS 

Item 
1. Power system 

Number Power Pae Ink.etc Qter Tia 

2. Communication system 
A. Telephone system basic PBX w/UPS 

Extensions 
1 

3 00 

B. Cabling (500 metersx4 floorsx$15) 

C. Facsimile machines 
High level 
Standard level 

1 
4 

3. Copy and Printer Equipment 

A. Copier-collating, color 1 
B. Copiers-collating, black and white 5 
C. Copiers-manual feed, black and white 1 5 
D. Copiers-manual feed, b&w, A3 paper 2 
E. Laser printers-black and white 3 
F. Laser printers-color 
G Inkjet printers-black and white 4 
H Inkjet printers-color 
I. Dot matrix 80 column black and white 
J. Dot matrix 130 column black and white 
K. Scanner-color 
L.. Scanner-black and white 1 0 

4. Programs 
Word Processing 
Spread Sheet 
Data Base 
Calendar organizer 
Presentation Graphics 
Communication 
Diagnostic for problems 
General System Utilities 
Packages 

5. The equipment for data processing: 

Electronic Data Processing Machines 
Central server 
System 1 machines) 
System 2 machines 
System 3 machines 

Upgrading existing PCs to 8M RAM 
Modems 

1 
1 

2 1 
100 

6 3 
80 

UPS 120 

6. Grounding 

L'viv IIHS Task Force 1:26 PM 01116195 



Total 

Source: The RTI/MFM staff (Oksana Mouzytchouk) 
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Appendix I 

List of Organizational Units, Showing Major Functions 

The following are the major divisions providing city services to the citizens of L'viv: 

Administration-City Hall 402 
Mayor 

Audit and Control 
Personnel 
Information 
Legal 
Justice 
Finance 

Council 
Deputy for City Council 

Committees 
Council Logistics 

Executive Committee 
Secretary to Administration 

International Relations 
General Services 
Accounting 

Deputy Mayor 
Economics 
Investments 

Deputy Mayor
Architecture and City Develnpment 
Communal Services 
Land 
Housing -- for the municipal housing stock: provide maintenance, technical 

services, capitalized repairs and improvements; provide comprehensive development programs
and introduce needed reforms in the program: coordinate financial planning, including budgeting 
and financing. 

Deputy M!ayor
-'c-.',ing Registration and Distribution -- registers applicants for apartments, 

monitors the li.'- of applicants; allocates available apartments between the overall waiting list 
and the waiting list from enterprises; creates the drafts of orders assigning apartments;
monitors and acts upon the calls and letters of concern from residents. 

Trade 
Deputy Mayor 

Health Care 
Culture 

Administration-Out of City Hall 442 
Mayor 

Municipal Police 
Council 
Deputy for City Council 

Property Privatization 
Secretary to Administration 

Vital Statistics 
Archives 

L'viv IIHS Task Force f 8:48 PM 02/1/95 



Deputy Mayor
 
Job Placement
 
Water Inspection
 
Ecological Inspection
 
Statistics and Information
 
Disease Control
 
Parks, Roads, Streets Inspection
 

Deputy Mayor
 
Capital Construction
 
Transport and Communication
 
Regional Landscape Park
 
Historical Museum 

Deputy Mayor
 
Public Services
 
Veterinary
 
Communal Property
 

Deputy Mayor
Education -- For the municipal educational institutions; forecasts the requirednetwork; makes decisions about starting new institutions; approves the operating rules; creates new programs; inspects, accredits and certifies individual institutions; orders instructional 

materials 
Sports 
Historic Preservation 

District Administration (418)

Halytsky District
 

Head of Administration
 
Finance
 
Accounting
 
Legal
 
Education 
Coordinating Group for Law Enforcement Agencies 
Civil Defense 
Evacuation Commission 

Deputy Head 
Housing 
Housing Registration and Distribution 
Communal Services 
Commissions: 

Interdepartmental 
Housing 
Emergency 

Deputy Head
 
Economics
 
Military Registration and Enlistment
 
Housing Privatization
 
Commissions:
 

License 
Administrative 
Rehabilitation 
Under Age 
Call to Military Service 
Garage 

L'viv IIHS Task Force 8:48 PM 02/1/95 
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Secretary 
General Services 
Organizational 
Social Security 
Commissions: 

Social 	 Security 
Tutorial 
Police Registration 
Social Security 
Monitoring 
Compensation 

Zaliznychny District 
Head of Administration
 

Finance
 
Accounting
 

Deputy Head
 
Housing
 
Communal Services
 
Commissions:
 

Interdepartmental 
Military Registration and Enlistment 

Deputy 	Head
 
Economics
 
Social Security
 
Education
 
Housing Privatization
 
Commissions:
 

License
 
Administrative
 
Social Security
 
Garage
 

Secretary
 
General Services 
Legal 
Organizational
Housing Registration and Distribution 
Commissions: 

Housing 
Tutorial 
Under Age
Chernobyl Catastrophe Victims 
Social Security 
Rehabilitation 
Religious Cult 
Monitoring
Compensation 

Lychakivsky District 
Head of Administration 

Finance 
Accounting 
Legal

Coordinating Group for Law Enforcement Agencies
Civil Defense 

L'viv IIHS 'rask Force & 8:48 PM 02/1/95 



Deputy Head
 
Housing
 
Communal Services
 
Commissions:
 

Interdepartmental
 
Administrative
 
Emergency
 

Deputy Head
 
Economics 
Housing Registration and Distribution 
Housing Privatization 
Commissions: 

License 
Monitoring 
Rehabilitation 
Housing 
Call to Military Service 
Garage 

Secretary
 
General Services
 
Educational
 
Organizational
 
Housing Privatization
 
Social Security
 
Commissions:
 

Social Security 
Tutorial 
Police Registration 
Chernobyl Catastrophe Victims 
Social Security 
Under Age 
Compensation 

Frankivsky District 
Head of Administration
 

Finance
 
Accounting, Economics
 
Legal
 
Coordinating Group for Law Enforcement Agencies 
Civil Defense 
Police Registration 
Emergency 
Commission on Privatizing Papers 

Deputy Head 
Housing
 
Education
 
Communal Services
 
Commissions: 

Interdepartmental 
Administrative 
Garage 

L'viv IIHS Task Force & 8:48 PM 02/1/95 



Deputy Head 
Housing Registration and Distribution 
Housing Privatization 
Commissions: 

License 
Chernobyl Catastrophe Victims Social Security 
Rehabilitation 
Housing 
Call to Military ServiceSecretary 

General Services
 
Organizational
 
Social Security
 
Commissions:
 

Social Security 
Tutorial 
Under Age 
Social Security 
Monitoring 
Pension 

Shevchenkivsky District 
Head of Administration 

Finance 
Accounting
 
Legal

Coordinating Group for Law Enforcement Agencies
Civil Defense
 
Evacuation Commission
 
Housing Commission
 

Deputy Head
 
Housing
 
Housing Privatization
 
Housing Registration and Distribution 
Communal Services 
Disease Control 
Commissions: 

Interdepartmental
 
Administrative
 

Deputy Head
 
Economics 
Military Registration and Enlistment 
Housing Privatization 
Social Security 
Job Placement 
Commissions: 

License 
Rehabilitation 
Chernobyl Catastrophe Victims Social Security 

L'viv IIHS Task Force 8:48865" PM 02/1/95 



Secretary
 
General Services
 
Organizational
 
Education
 
Commissions:
 

Under Age 
Tutorial 
Police Registration 
Monitoring 

Communal Transportation 187
 
Emergency Service 
 110
 
Housing Maintenance 
 82 
Housing Management (Zheks) 5,163
 
Housing Office (ZEO) 
 75 
Lighting 1 16
 
Open Space and Parks 
 278 
Refuse Disposal 247
 
Street Maintenance 
 477 
Tram and Trolley Service 2,359
Transportation (limited liability) 1 0
 
Undertaker 
 218 
Water/sewer 1,290 

The following are departments of the Oblast, but have a direct impact upon the services to the
 
citizens of the city:
 
Elevator Service 755
 
Gas System 
 915
 
Heat Supply Service 1,986
 

The following are departments of the National Government, but have a reporting responsibility 
to the Mayor: 
Civil Defense 

The following are departments of the National Government, but have a direct impact upon the 
services to the citizens of the city: 
Civil Defense 
Police 
Tax Collection 

Source: Individual organization units and the RTI/MFM staff (Luybov Lyubianetska 
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SCIENTIFIC
AM ERICAN
 

Ensuring the Longevity
 
of Digital Documents
 

The digital nediuMn is replacingpaper in a
 
r amatic record-keepini revolition. Rut such
 

docum177ents n73a' be lost unless iwe 

T he y'ear is 2045, and my grand-

children (as yet unborn) are ex-
ploring the attic of my house (as 

yet unbouglh). I'hey lind a letter dated 
'1195 [he letter saysanti a (I-RO)M. 

e disk coitains a document ihat pro-
%ides the key io oblaining my fortune 
,is
yel unearned). My grandchildren are 
understandably excited, but they have 
never before seen a Cl)-except in old 
movies. Even ii they can find a suiiable 
disk drive, how %illihey run the soth-
ware necessary to interpret what is on 
the (isk? f low can they read my obso-
Iclc diglal dlh(allicill 

I ls mlnagi/a y scenaro reveals sone 
luind,nunial problems miih digital doc-
onienis. \ iiliht ilhe extlaiatoi', letter, 
,mygrandchildren vuld have no reason 
itIlik the disk in ny aiic was.i worif 
deciphering. Ihe leittr posse,.sses iwt 
ei\ialJleluihlii' 0fbiiig rWI.,hle W1ih 
nto Iladchllr ,tools or special ktiowl ­
edge beond ihalf roglish.at lecause 
digital inl oriant cdii be copied ind 
recop ed perlcly, It is often exlollvd 
for its sippoised longe\1lY. [lie trulh, 
howe' er, is lhat because of changing 
hardware and software, only tle hliticr 
imll be tnimedieiclititelligible 51) years 
from now. 

Information technoloigy is revolution-
Iing o r conlctup oI rutLlrd keeping iII 
,1n upbcavAl as great islhe imitrodtlii 

priming, it tof %ri itng itself. I hc 
.amrelit geteratioi of digital records has 
unmique historical sigmfcance. Yet these 

by ,Jeff Rothenberg 

documents are far more fragile than 

paper, placing the chronicle of our en-
tire period in jeopardy. 

My concern is not unjustified. There 
have already been several potential dis-
asters. A 1990 [louse of Representa-
lives report describes the narrow es-
(ape of lhe 1960 U.S. Census data. The 
iabulations were originally stored on 
tapes that became obsolete faster than 
expected as revised recording formats 
supplanted existing ones (although most 
of the information was successfully 
Iransferred to newer media). The report 
lliles otler close calls as well, involvitig 
Iapes of the )eparttnent off lealth and 
Ilhman Services; tiles from the Nation-
III Commission on Marijuana and Drug 
.\lise, the Public land Law Review 
(Illlllllssllil and other agencies; the 
(Combaith Area C'astally file cointainiing 
I').\W. aiid t.I... recoirds for lhe Viel-
inam War; and herbicide information 

neede(d in amalyze the impact o"Agent 
(orange. Scleit iic data are in sinilar 
luopardy, as irreplaceable records of 
numerous experiments conducted by 
the National Aeronautics and Space Ad-
m nisratoil aid olher organizations 
alge into bhlivion. 
So far the undisputed losses are few. 

hilt the significance of many digital doc-
oieill.'ii-hose we consider too unim-
porainl itlarchive-may become ap-
parent onlo nug at ter they become un-
readable. Unfortunately, many of the 
traditional methods developed for ar-

act now 

chiving printed matter are not applica­

ble to electronic files. The content and 
histoncal value of thousands of records, 
databases and personal documents may 
be irretrievably lost to future genera­
tions if we do not take steps to preserve 
them now. 

From hlere to Eternity 

AIthough digital information is theo-
L-_ retically invulnerable to the ravag.. 
es of time, the physical media on which 
it is stored are far from eternal. If ihe 
optical C) ilny attIic were a magnetic 
disk, attempting to read it would prob­
ably be lutile. Stray magnetic fields, ox­
idation and material dtcay can easily 
erase such disks. I lie contents of most 
digilal niedia evaporale long before 
words writtien (oi high-quality paper. 
Ihey often become untusably obsolete 
even sooner, as media are superseded 
by new, incompatible formats-how 
nany readers remember eight-inch flop­
py disks? It is only slightly facetious to 
say that digital information lasts forev­
cr-or five years, whichever comes first. 

Yet neither the physical fragility of 
digital media nor their lemminglike Fen­
dency toward obsolescence constitutes 
tle worst of my grandchildren's prob­
lems. My progeny rmo1st no only extract 
t lie content of lie disk but must also in­
terpret it correctly. I'ounderstand their 
predicament, we need to examine the 
nature of digital storage. l)igital infor­
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marion can be saved on any medium 
that is able to represent the binary dig-
its ("bits") 0 and 1. We will call all in-
tended, meaningful sequence of bits, 


with no int;r'venlng spaces, punIliia-
tion or lormaling, a bit stream. 

Retrieving a bit stream requires a 
hardware dcvice, such as a disk drive, 
and special circuitry fr reading the 
physical representation of the bits from 
the medium. Accessing the device from 
a given cominiter also requires a "dri'-
er progra'-.. ,-lter the bit stream is re-
trieved, it moSt still be interpreted. Ihis 
task is not straightforward, because a 
given bit stream can represent almost 
anything-lrom a sequence of integers 

J1FF IIOTIIENRERG is a senior computer scientist in the social policy department of 
the H\N) Corporation in Santa Monica, Calif. lie received a master's degree in comput­
er science trom the Jniversity ot Wisconsin in 19i9 and then spent the next four yearsl, orking toward adoctorate in artiticial intelligence. his research has included work in 
modeling theory, investigalions into tie elects o1 iniormalton technology on huma; 
tics research, and nunerous studies involving intormation technology policy issues. it. 
passions include classical music, traveling, photography and sailing. 

in an array of dots in a pointillist-sryle iccharacters may consist of fixed-length 
image. chunks ("hytes"), each representing a 

Furthermore, interpreting a bit stream code for a single character. For instance, 
depends on understanding its implicit in one current scheme, the eight bits 
structure, which cannot explicitly be 01110001 stand for the letter q. To ex­
represented in the stream. A bit stream tract the bytes from the bit stream, 
that represents a sequence of alphabet- thereby "parsing" the stream into its 

OBSOIESCENCE plagues digital media. Those shown have al- demolition squad, made hieroglyphics and demotic Egyptir 
'eady failed to remain readable for tne hundredth the tine comprehensible. Besides being legible after 22 centuries, t,
that the Rosetta Stone has. t'he classical Greek script in the Rosetta Stone (areplica here) owes its preservation to the vi­
stone, which was found in 1799 in Egypt by a French military sual impact of its content-an attribute absent in digital media. 
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MEDIUM 

GNETIC TAPE 

mE 5 YEARS 

IYEAR L 

OBSOLETE 
Perpreted 

PHYSICAL LIFETIME 

_sequence 

VIDEOTAPE •-, 

fli5 YEARS 

1TO 2 YEARS 

IIM 

, 
5 YEARS 
5 TO 10 YEARS 

MAGNETIC DISK 

lmil 10 YEARS 

.....i ----i6.--"A-3XURI II I II I 

OPTICAL DISK 0 4 8 12 16 
YEARS 


WAUh,,lM~ILz;JadI ,A.I I II I 

20 24 28 

xPI:CTITD tIFETIIMS of common digital storage media are estimated conserva-
lively to guarantee that none of the data ate lost. (Analog tapes, such as those used 
for audio recordings, remain playable tot many years because they record more 
robust signals that degrade more gradually.) The estimated time to obsolescence 
for each medium refers to a particular recording format. 

iponenls, We ust know the length 
otla byle. 

One way to convey the length is Io 
encolde a "key" at the beginning it tile 
hltstream. But lhis key must itself he 
represened hy a byle of some ength. 
-%reader therefore needs another key 
1) understand the first one. Computer
sclentists call the solution to such a re-
(tirsive lrobleim a "bootstrap' (Iroin 
[lhe tilultImige of pulling onesel Iit 
by the boolsirapsi. Inthis case, a boot-
strap ni ist provide some context, whith 
humans can read, that explains how to 
interpret tileigital storage medium. 
I (i- my gran(JIldlillen, iheliter accoil-
piaitng tile disk servt-s this role. 

\tter a hlit crrectly parst'd,siieiaU I.,, 
\\e tall' ,tlT r rt'tii piorlrtI...\ 
bteIan represeli a nionber (r an ill- (lland slrhclture mliles, chapters and 
ldiabel c character a co)r(ing ICC, codle. sCoCIll. Slprea(Isheet iles enibed fhrimt-
I1 Interpret such by tes, therefore, we las relating their cells. So-called hyper-
need Ito know their coding scheme. lI inedia Ides contain information identi-
it %\e ryIlo ltIdLiy this scheme by Io- I nl1gani linklng text, graphics, sound,erting a uodeidLllhilir III the bit stream 
Itsell, %\L:will nueel anolher code iden-
liter Io Iter)ret the irst one. Again, 
litlnian-readable L litext niisl serve ,is 
,Ibootstrap. 

en more probdlematic, bit streams 
,,,y also Contain icuiliplex cross-relt, r-
c.'uL-lllg I lie is ocI-Ilnrnmaliol. stream 
i,l storedt as i tcIIMIicoln, oir Ile, ctlhis 
lhtat
colinS higically relaled hi llp5l-

rally separate elements. These elements 
are linked to one another by internal 
references, which consist of pointers to 
other elements or of patterns to be 
itnalched. (Printed documents exhibit 
similar schemes, an which page num-
hers serve as poanters.) 

Interpreting a Bit Stream 

tI)	Q ppose my grandchildren manage
3 to read the bit stream from tihe CD-
R)M. Only then will they face their real 
challenge: interpreting the information 
vinbedded i the bit stream. Most fhles 
coltain IIlormatioa that is meaningflil 
solely lo tilesolltware that created them. 
\oird-processing iles embed formaI i-
sil
lictliois describing typog- aphy, lly-

and temporal data. 
Fr t'coivenience, we call such embed- 

ded inlormalion-and all oiher aspects 
iCId fillsli'am's representation, iiictlud-
Ing blte h,igilI, character codle and 
siructure-ilie encoding of a dociment 
tle. Itliese tiles are essentially programs: 
listricio)ns and data that can be iler-
Ireted only hy appropriate sot Iware. A 
hie is nol itduliiett in its own right-
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it merely descrihes a document that 

comes into existence when the hie is in­
by the program that produced 

it. Without this program (or equivalent 
software), the docunient is a cryptic 
hostage ofits own encoding. 

Trial-and-error might decode the in­
tended text if the doccument is a smple 

of characters. But ifit is com­
plex, such a brute-force approach is un­
likely to succeed. The meaning of a file
is not inherent in tile bits themselves, 

any more than the meaning of this sen­
tence is inherent in its words. To un­
derstand any document, we must know 
what its content signifies in the lan­
guage of its intended reader. Unfortu­
nately, the intended reader of a docu­
ment file is a program. Documents such 
as multimedia presentations are impos­
sible to read without appropriate soft­
ware: unlike pnnted words, they cannot 

. just be "held up to the light." 
- Is it necessary to nin the specific pro­

gram that created a document7 In some 
. cases, similar soltware may at least par­tially he aile to interpret tihe file. Sill, 

it is naave to think ihat the encoding
of any cdocument-however natural it 
seems to us-will remain readable by
future software for very long. Informa­
tion technology continually creates new 
schemes, which often abandon their pre­
decessors instead ol subsuming them. 

A good example of this phenomenon 
occurs in word processing. Most such 
programs allow writers to save their 
work as simple text, using the current 
seven-bit Ameracan Standard Code for 
Informatinn Interchange (or ASCII).
Such tex<t would be relatively easy to 
decode in the future if seven-bit ASCII 
remains the text standard of choice. 
Yet ASCII is by no nieans tileonly pop­
ular text standard, and there are pro­
posals to exlend it to a Ili-bit code ftl 
encompass non-English alphabets). Fu­
[tlre readers may therelore not be able 
o guess the correct text standard. To 

complicate matters, authors rarely save 
Iheir work as pure text. As Avra Michel­
son, then illtie National Archives, and 
I poilued coil InI 1I12,atlors olten lcor­
toat (ligital documenis quile early in tlhe 
writing process and aId igures and
 
footnotes to provide more readable and
 
complete dra! is.
 

If "reading" a document means sim­
ply extracting itS content-vithnit its 
orginal firm-ilien we may not need to 
rin the (riglinal scillware. But content 
can be lcst ln scibtile way's. 'ranslating 
word-piocessing Iormals, for instance, 
(t len displaces or eliminates headings,
captions or lootnotes. Is this merely a 
liss of structure, or (toes it impinge oil
 
content ?If we Iransform a spreadsheet
 
into a table, dehleing the fcrmulas that
 



relate the table's entries 
to one another, have we 
affected content? SLip-
pose the C1) in mly attic 
contains a treasure map 

.picted by ilie 'seal 
..itlerns of %ord and line 

spacings in my original 
digital %ersion of this ar-
icle. lecause these pat-

turns are artffauis of the 
forniatling algiirithms of 
iny snl tmare, ithe \ ll 
be visible nly lieilthe 
digital version is viewed 
using my original pro-

o ewgrain. It we nieed It) 

,a complex document as 
its author vi\envd it, %e 
have little choice but to 
run the soltware thatgenerated~~~ 
gtnerahed it. 

chance willgrhat mygrandchildren hav'e 	 o)f'prahasmsta 

bnding that software So) 
ears from now It I in-

tlode a LOip'n 0! tie pro. 
gram oil tile C). they 
nii st still find thi oper-

ating system solware 
that allms the program 
to run on some comput-
er. Storing a copy of the 
,"terating system on the 

) may help, li the : 
,omputer hardware re- 1 

9.\vquirec to nin it %ill " 

long since bet oe obso- a' 
lete. \\ hat kind of chgld 
Rosetta Slone Lan I leav\ 
to provide the k", to un-
derstanding [lie ton- 1 

S HA KE- P I AR S$ 

Thoug~h yet heauen knowes it is but as arombe 
Which hides your life and 'hewes not halfe your patts:coul wrie tebeutyapproach. 
]l could write the beauty ofyour eyes 
And in freflh numbers number l your graces, 
The ageocome would fay this Poet lies, .
 
Such leiuenly touches neretoucht earthly races. 

So fhould my papers (yellowed with their age) 

Be fcorn'd,like old men of lefle truth then tongue, 

And your true rights be termd 2 Poets rage, 

And ilretched miter ofan Antique oang. 


But were frme childe ofyouri aliuc that time. 

You fhould liue twife in ir,and in my rime. 


18. 
Hall I compare thee to aSummers day? 

SJThou art more loucly and more temperate: 
Rough windesdofhakecthedarling buds ofMaiet 
And Sommers leafe hath all too fhort a date: 

Sometime too hot the eye ofheatien (haines
And often ii his gold complexion dimm'd, .be 
And ruery faire from fairefome-time declines, 

By chance,or natures changing courfe vntrinmd: 
But thy cternall Sommer fhall not fade, 

Nor Ioofe poffeffion of that faire thou ow'(, 


Nor flall death brag thou wandr'(f in his (hade, 

',When in eternall lines to tim ethou grow'f 

So long as men can breath or eyes ca fee, 

So long liues thisand this giucs life to thee, 


-,9 I ! -.­
rlEuouring time blunt thou the Lyons pawes, 
. And make the carth deuourc her owne fweet brood, 
Pluckc the keene teeth from thefierceTygersyawco, 
And burne the long liud Phznixinherblood,
Make glad and carry feafons as thou fleet'I1, 

And do what crc thou wilt fwift-footed time 
To the wide word and 211 her fading fweccts: 
To the e odn al hfaingi 

B b"a 	 i 

tents of ny disk? 
SI IAKESPFARE'S first prined edlition of sonnet 18 (1609) exemplifies 

Migrating Bits 	 the loigevit' of the printed page: the words are legible after almost 
four centuries ithe final couplet is especially relevait to preserving 

o prevent digital doc- documents). But digital nedia can become unreadable wilhin adlecade. 

uments from being 
lost, %%e must first pre-
serve their hit streams. That means 
t(i)ying Ithe lis oito new lnriiis o ive. 
iia io cn.sure thei' Atc.Sibiliiy. Ili e ip-

troaClh is i,h1og US indpl'ese I\lo s 
Lih Ii 11111si be Irainst rilhd iei)i1',dall 
Both itl I1Immt lesicie uIii niiig lllu t i 
Iolure t teUSS( depe2ndCs oln oijirok 
en chain of such migrations IreqLtemil 
enough to prevent nedia from bet 1-

Ing phlsically unreadable or obsolete 
before the are copied. \ single hiak 
in this (hain runders do ltal inforlamin 
Inaccessible. Shirt o heroic elfort. (,I\ 

once a year to gutarantee that none of' 
lie inlrialiion is lost. (,\nalo k, tapes 
ndy rei laolpIadlle for many years 

ll, Iih y rcimrd IlOre rohiisl sig-
iimls thai dtgradte iiiire gradthallv.) 

IiiIte hlng ru|n , \\e night ibe ille t0 
eveklni hItg-lt\U stOrage miedhia, %\hmch 

\mld make nigration less urgent. .\t 

tie i-nlineent, nedia i\rlih increased Ion-
gevily are not on the horizon. Neverthe-

l'Is, lie cost of ligrationl may eveniti-
Ily force the duvelopment oif such 

products, overriding or appetite for 
cli 	the ctm uiit ,ick of perman.nce of linpriive(l performance. 

(ha and the rat at \hlich their fiims \i1 ancit text can be preserved e-i 
ilve, nigration inay need to he as Ie- her h translating it into a modern 

()lleni as oiice e er I \%years. Ciosur- Li nguage ir by copying it in its origilal 
iltl'e estilaltes suggest that dala (l 1 d1.iletl. I ranlslai)Umi ISalractive because 

diglial nIgmlletic tape Shoulld be ttolieCl ii avoids the ieed in retain knowledge 

of the text's original lan­
guage, yet few scholars 
would praise their pre­
esorfrtaighs

decessors for aking tisNot only does 
translation lose informa­
lion, it also makes it im­
possible to determine 
what information has 
been lost, because the 
original is discarded. (In 
extreme cases, transla­
lion can completely un­
dermine content: imag­
ine blindly translating 
both languages in a bi­
lingual lictionary into 

a third language.) Con­
versely, copying text in 
its ongal language (sav­
ing the bit stream) guar­nescatntigwl

lost Of course, this 
approach assumes that 

knowledge of the original 
language is retained. a rchiis t avede
 

ied
twoanalogous strat­
egies forprese 'ringd gi­

tal documents. The hrst 
is to translate them into 
standard forms that are 
independent of any com­
puter system. The sec­
ond approach is to ex­
tend the longevity of 
computer systems and 

their original software to 
keep documents read­
able. Ilnfortunately, both 
strategies have serious 
shortcomings. 

On the surface, it ap­
pars preferable to trans­

late digital documents 
iito standard forms that 
would remain readable 
in the future, obviating 
Ihe need to run obsolete 

soflware. Proponents of this approach 
oller the rtelalional database (intro­
dcced in (lie 1)70s by I. F. Codd, now 
i (icld &I)ale, Inc., in Sal lose, Calif. ) 

as a ai)adlgnlaiitc example. Such a data­
hase Consisis l lihiles representing re­
lnions amiong entities. A database iif 

employees might contlain a table having 
colunlns Ior employee names and their 
departments. A second table in the data­
base might have department names in 
its first colhin, clepariment sizes in its 
second column and the name ol the de­
parlrnent head in a third. The relatinnal 
model detines a set Of formal opera­
lions that lake it possible to combine 
Ilie relations in these tables-lor exam­
ple, to lnd the name ol' an employee's 
department head. 
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the software and thereby read the doc- INTEGER CHARACTER SOUND 

ument. lut information science cannot 21 U 
yet describe the behavior of software 
in sufficient depth for this approach to 
work, nor isit likely to be able to do so 

the near future. To replicate the be­
.ior of a program, there is currently 

little choice but to run it. 
For this reason, we must save the pro- BITSTREAM 1110OOOO00001010100000000100000 11011 

grams that geneiate our digital docu­
-'"' ments, as well as all the system soft-

ware required to run those programs. 
Although this task is monumental, it is 
theoretically feasible. Authors often in­
clude an appropriate application pro­
gram and operating system to help re- REALNUMBER IMAGELOGICAL BIT MAP 
ciptens read a digital doicument. Some REAL 3 

NO, NO, NO, YESapplications and system software may 1 3125 
NO, YES, NO, YESremain ubiquitous, so that authors 

would need only to refer readers to 
those programs. Free, public-domain 
software is already widely available oii INTERPRETTAG A BIT STREAM correctly is impossible without contextual informa­
the Internet. Moreover, when proprie- tlion. This eigh:-blt sequence can be interpreted In at least six different ways. 
tary programs become obsolete, their 
copyright restmctions may expire, mak­
ing them available to future Users. can be designed to be immune to any textual information; a simple, text-only 
Ilow can we provide Ihe hardware to expected change, luture migration may standard should suflice. Whenever a bit 

nin antiquated systems and application introduce unexpected alterations. For stream is copied to new media, its as­
soltware 1 .A number of specialized mu- example, aggressive data compression sociated context may be translated into 
seums and "retro-cornpultng" clubs are may convert a bit stream into an ap- an updated bootstrap standard. (Irre­
attempting to maintain computers in proximation of itself, precluding a pre- versible translation would be acceptable 
working condition after they become cise reconstruction of the original. Sim- here, because only the ,.tmantic content 
obsolete. Despite a certain undeniable ilarly, encryption makes it impossible of the original context need be retained.) 
,'harm Ltorn of its technological brava- to recover an original bit stream with- These standards can also be used to en­
,this method is ultimately futile. The out the decrypton key. code the hardware specifications need­

,ust of repairing or replacing worn out Ideally, bit streams should be sealed ed to constnct emulators. 
components (and retaining the expertise in virtual envelopes: the contents would Where does this leave my grandchil­
to do sol must inevitably outweigh the be preserved verbatim, and contextual dren? If they are fortunate, their CD 
demand for any outmoded computer. information associated with each enve- may still be readable by some existing 

Fortunately, software engineers can lope would describe those contents and disk drive, or they may be resourceful 
write programs called emulators, which their transformation history. This infor- enough to construct one, using infor­
mimic the behavior of hardware. As- ination must itself be stored digitally mation in my letter. IfIinclude all the 
suming that computers will become far (to ensure its survival), but it must be relevant software on the disk, along 
more po,'erhfl than they are today, they ,ncoded in a form that humans can with complete, easily decoded specifi­
should be able to emulate obsolete sys- read more simply than they can the bit cations for the required hardware, they 
tems on demand. The main drawback stream itself, so that it can serve as a should be able to generate an emulator 
of emulation is that it requires detailed bootstrap. Therefore, we must adopt to nn the original software that will dis­
specifications for the outdated hard bootstrap standards for encoding con- play my document. I wish them luck. 
ware. To be readable for postenty, these 
specihcations must be saved in a digi­
tal form independent of any particular 
softvare, to prevent having to emulate FURTIIER t1EADING 
one s slem to read tie specilhcations rl-ir- AND TrciINO.oc;Y: RrADING AND i ircTIoNiC lItCOcRDs. Margaret lied­

needed to entulate another. WIITIN, IN i.I R(ONIC Act. sirom in Anerwan Archo'tt, Vol. 54, No.iIII LiC layl a-
vid Holler in Librar, Hesources and Tech- ], pages 334-354; Summer 1991. 

Saving Bits of Ilistory nhcal Sen'ices, Vol. 31, No. I, pages I-- ARCiIIVAI. Tii:oiny AND INFORMATION 
23; January-March 1987. TI:ciINOI O;IES: ]llr INMI'AcT Or INrORIA-

If digital documents and their pro- TAKING A r' trr or IHISTORY: rut: I ION i[cIINOI OGIES ON ARCIIVAL IIN­

grai s are to he saved, their Intgra- A cICIIIVAI. i'I(EIim1VA IiON (I 1:I)ERAI. IPIIS ,Ni) 'II \((il:S. Charles M. Dollar. 
in s COIMI'iIIi Icti(lms. Report 1(1-978 oi l(diled by ()dhdo lticci. Inlorination and 

lioln must not modify their bit streans, tlie t.S. Ilmse of Representatives Loin- I'ocimenialion .Stries No. I, llniversity 

because programs and their files can lIiitee oil uovernrient No- ot Nlacerata, Italy,Operations, l 992. 
be corrupted by tle slightest change. If veniber 1, 19911. SCIIOIItI Y'C IMMIINICATION AND INFOR­
such changes are unavoidable, they ARCliVAl. NI.\NAErtiNT or Ei.EcTRONic MATION II IINOOGY: EXi'I.(ORINGI IL tI­

ist be reversible without loss. More- REcOiS. i:(liied b, )avid Bearman. Ar- i.AC- or CII.\NGES IN lIIf RLS.ARCIl IRO­

.er, one must record enough detail chives and Museum Informatics, i'itts- 'A.SS ON ARCIIVI:S. Avra Mlicdelson and 
about each transformation to allow re- burgh, 1991. Jeff Rothenberg in American Archivist, 

IINEils'r\ANI)ING iI-rCTRONIC INCUNABU- Vol. 55, No. 2, pages 236-315; Springconstruction o1 the original encoding I.A:A I:IlAMEwORK rotiRrS..AiCII OIN I1992. 

of the bit stream. Although bit streams [.A:,A____________FORRESEARCHON_1992. 

SCIEN-nrtc AMERICAN January 1995 47 



Select entries from a checking account statement. 

DATE hAOJT 

44$50oo " t0., 

4126194 
4/27/94 $late 
11/3/94 $100000. , .d 

Remove all spaces and punctuation; translate dates into six digits (mmddyy), check 
numbers into lour digits, deposits into -0000" and dollars amounts into 11 digits. 

040594h" o on 000n00 o n 

042694b 2 !00Oon.ooOOo 00.4folnO 

04 2 7 9 4Ai61.0 0 0 0 0 0 0 5 0f0laflfl4SOQOi 
S1l0394 h. o0,10o 00 0O)Ob _35 ObOa 

Concatenate these entries to produce a decimal digit stream. 
Concaenatthee enes t prouce decmal igitstrem. 


400000 1 
01000000000040000042794000000000005000000000450 9 
0405940000000000500000000005000004269403 

.0011039403150000001000000000035000 

UNDERSTANDING A BIT STREAM demands knowledge of the format used to cre-

all the numbers in a monthly checking account statement were 
ate the stream. if 
sining together-wiih nothing to distinguish check numbers, dates and dollar 

amounts-itie resulting sequence of digits would be impossible to understand. 

Because allrelational database sys- is, the database could not immediately 
tems implement this same underlying make it clear that a corporation con-
model, any such database can In prin- sisted of one headquarters, five nation-
ciple be translated into a standard tab- al offices, 25 divisions and 100 depart-
ular form acceptable to any other sys- ments. Various object-onented database 
-n.Files represented this way could models (which can represent structure 
copied to new media as necessary, directly) are evolving to satisfy this 

and the standard would ensure read- need. Such rapid evolution is neither ac-
ability forever. cidental nor undesirable. Itis the hall-

mark of informanon technnlogy. 

Flaws of Translation Furthermore, far from being a repre-
sentative example,relational databases 

R egrettably, is approach isflawed are practically uruque.No other type of 
intwo fundamental ways. First, re- digital document has nearly so formal 

lational databases are less standardized a basis for standardization. Word pro-
than they appear. Commercial relation- cessors, graphics programs, spread-
al database systems distinguish them- sheets and hypermedia programs each 
selves from one another by offenng fea- create far more varied documents. The 
ures that extend the relational model incompatibility of word-processing files 
in nonstandard ways. Moreover, the lin- exemplifies this problem. It did not anse 
itailons of such databases are already simply because companies were trying 
leading to the adoption ol new models, to distinguish their poducts in the mar-
The tables ina relational database can- ketplace. Rather it is a direct outgrowth 
not transparently show sinicture. That of' the technology's tendency to adapt 

INTENDED INTENDED 

4-BIT KEY 7.BIT DATA 
(VALUE BYTES


OF 01- t7) 

l001 II101
BIT STREAM0 I I II 000 0 0 0 010100000000011I000 
_, 


UNINTENDED 
UNINTENDED 5.BIT KEY 15-BIT 
(VALUE OF 01111 = 15) DATA BYTE 

DE KEY may be used to indicate how a bit stream is organized. llere the first 

four bits stand for the integer 7, meaning that the remaining bytes are each seven 

bits long. Yet there is no way to tell the length of the code key from the bit stream 
the code key, we would erroneouslyitsell. If we were to read the first live bits as 

conclude that the remaining bytes were I5 bits long. 
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itself te the emerging needs of users. 
As yet, no coimmon application is 

ready to be standartized. We do not 

have an accepted, formal understand-

Ing of"the ways that humans manipu­
information. It is therefore prema­

ture to attempt to enumerate the most 
important kinds of digital applications, 

let alone to circumscribe their capabili­

ties through standards. Forcing users to 
accept the limitations imposed by such 
standards or restricting all digital doc­
uments to contain nothing but text as a 
lowest common denominator would be 
futile. The information revolution de­
rives its momentum precisely from the 
attraction of new capabilities. Delining 

long-term standards for digital docu­
ments may become feasible when in­
formation science rests on a more for­
mal foundation, but such standards do 
not yet offer a solution. 

. Translating a document into succes­
sive short-term standards offers false 

hope. Successive translation avoids the 
need for ultimate standards, but each 
translanon introduces new losses. Would 
a modern version of lomer's Iliad have 
the same literary impact if it had been 
translated through a series of interme­
diate languages rather than from the ear­
liest surviving texts in ancient Greek? In 
theory, translating a document through 
a sequence of standards should enable 
scholars to reconstruct the onginal doc­
ument. Yet that requires each transla­
tion to be reversible without loss, which 
is rarely the case. 

Finally, translation suffers from a fa­
tal flaw. Unlike English and ancient
 

Greek, whose expressive power and se­
mantics are roughly equivalent, digital 
documents are evolving so rapidly that 
shifts in the forms of documents must 
inevitably arise. New forms do not nec­
essarily subsume their predecessors or 
provide compatibility with previous for­
ma.s. Old documents cannot always be 
translated into unprecedented forms in 
meaningful ways, and translating a cur­
rent hle back into a previous form is fre­
quently impossible. For example, many 
older, hierarchical databases were com­
pletely redesigned to fit the relational 
model, just as relational databases are 
now being restructured to fit emerging
object-oriented models. Shifts of this
kind make it difficult or meaningless to 

translate old documents into new stan­
dard forms. 

The alternative to translating a digi­
tal document is to view it by using the 
program that produced it. In theory, we 

might not actually have to run this soft­
ware. If we could describe its behavior 
in a way that does not depend on any 
particular computer system, future gen­
erations could re-create the behavior of 
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Schematic Diagram IV
 
Conceptual Plan and Detail of Existing Cable System
 

' 
On June 17, 1994 the City of L'viv accepted an installation of fiber optic cable and thin coaxial cab' 
with various junction boxes, network plugs aind connections to the power supply. The cable was in, 3( 
by LANEX Ltd under the general supervision of Anatolij Kopets and Ihor Forykevych. Before acceptance, 
the system was tested and approved by DIGITAL UKRAINE. The system is described in outline below and i­

shown graphically on the next page. 

The following work was performed: 

Four network junctions were mounted: 

1) on the second floor of the building right wing in the shaft between 
staircases; 

2) on the second floor in the reception room of office # 212 
3) on the third floor at the right wing In the shaft between staircases; 
4) on the thrd floor of the building left wing on the inner wall of the elevator shaft. 
Network junctions on the third floor are connected by the optic fiber cable and f3elder boxes are 
installed 
Network junctions between the second and the third floor are connected by thin coaxial cable 
Each network Junction is =.onnected to the power supply via the nearest switchboard
 
In rooms 102, 111, 206.1, 206.2, 209, 210, 212.2, 212.1, 214-217, 228, 310, 312,
 
321, 325, 328, 330, 331, 337, 344, 409, 415, 419 network plugs are installed and
 
connected to the appropriate network junctions by stranded twin cable.
 

Source: Ihor Forykevych, Deputy Director of Information
 

L'viv IIHS Task Force ,A- 1:26 iPM 01/16195 
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Schematic Diagram VfExplanation 

Housing Waiting List Data Bank-Reference Modes 

Key to Diagram 

1-6 Characteristics of housing units
 
1-3 Buildings
 

1. Number of buildings, arranged according to number of stories 
2. Number of buildings, arranged according to specialized equipment such as elevators,
 

trash pipes, etc.
 
3. Structural conditions: good, poor, to be reconstructed, being reconstructed
 

4-6 Apartments
 
4. Number of public apartments arranged according to number of rooms (total area, area of roon 
5. Number of privatized apartments arranged according to number of rooms (total area, area
 

of rooms)
 
6. Fitting out of housing units 

7-19 Movement of housing units
 
8-19 Housing uris available on January 1, 1994
 

9. Housing units added 
11. 	 Input of vacant housing units 
12. 	New housing units 
13. 	Housing units taken into account by City Council 
14. 	 Housing units purchased from citizens 

10. 	 Housing units lost 
15. 	 Housing units poor and unusable 
16. 	 Housing units demolished 
17. Housing units lost through natural disasters 
18. 	Housing units vacant because of reconstruction 
19. 	 Housing units demolished to provide space for new construction 

20-29 Housing units being used 
20. 	Number of inhabited units; number of people housed in these units
 

23A. Number of housing units that 'elong to local councils
 
23B. Number of housing units that belong to enterprises
 
23C. Number of housing units that belong to cooperatives
 
23D. Number of housing units that are privately owned
 

21. Number of available units 
25. Under distribution 
26. Under discussion about joining 
27. Applicated, non-applicated 
28. Finally applicated or non applicated 
29. List of units 

22. Number of voluntarily inhabited units 
24. Information about cases in legal institutions 

30-j3 Social-economic development 
30. Needs in primary schools in the district 
31. 	 Needs in secondary schools in district 
32. 	Stores and other services 
33. Transportation 

L'viv IIHS Task t-orce 4-< 	 1:26 PM 01/16/95 
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tUt Will instal 25 computers infirst phase by JUNE I. 



Typical Summary Data to be Produced From Data Bank 

Buildings 
Total number 
By number of floors 
With or without trash disposal 
With or without elevator 
By condition 

Apartments 
Total number 
By number of rooms 
Total area at beginning of year 
Area added during year 
Area vacant 
Area taken into account by City Council 
Area bought from citizens 
Area abandoned 
Area in dangerous condition 
Area demolished 
Area lost by natural disaster 
Area under reconstruction 
Area lost to maker way for new construction 
Area in habitable rooms 
By type of ownership 
Number inhabited 
Number vacant 
List of vacant apartments 
Number of inhabitants 
Number available for use 
Number occupied without authorization 
Number under distribution 
Number under discussion about joining 
Number applicated 
Number non-applicated 

Needs 
Primary education 
Secondary education 
Stores and services 
Transportation 

Source: Housing Registration Department and the RTI/MFM staff (Luybov Lyubianet.ka 

Lviv IIHS Task Force 5 1:26 PM 01/16/95 
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Schematic Diagram ,V1 Explanation 

Housing Waiting List Data Bank-Data Base of Housing Fund 

Key to Diagram 

Data Base of the Housing Fund 

1. Reference Modes-see previous diagram 
2. Buildings, apartments, references 

3.-4. Available units 

Current Information modifying the Data Base of Housing 
5. New dwellings 
6. 	Orders of City Council and District Council about:
 

- reconstruction
 
removals
 

transfers to the uninhabited list
 
-	 removing old buildings to make way for new construction
 

forming environment secure zones
 
7. City Council orders about taking on balance 
8. Information about units bought by City 
9. Information about units sold 

10. Information about units rented 
11. Information from Zheks about vacant and inhabited apartments 
14. Builder's drafts 
15. Deeds showing transfers of units 
16. Orders from City and District Administrations about occupation 
17. Information from Legal Department about cases involving housing 

Information needed to create the Data Base of Housing 
18. Location of the housing stock 

19. Housing stock
 
20., 24. Housing units belonging to the local councils
 
21., 25. Housing units belonging to enterprises and organizations
 
22. Housing units that are cooperatives 
23. Private units 
26. Presidents of Housing Cooperative Boards 
27. Technical Inventory Bureau 
28. District departments responsible for privatization 

29. List of privatized housing 

Source: Housing Registration Department and the RTI/MFM staff (Luybov Lyubianetska 

L'viv IIHS Task Force .	 1:26 PM 01/16/95 
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