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1.0 SUMMARY DESCRIPTION OF THE SCOPE OF WORK
 

1.1 The contractor is to carry out a brief feasibility study of a USAlE
 
proposal to computerize the collection and analysis of malaria
 
surveillance data at the district level. A feasibility study was
 
undertaker, in October, 1983 on existing data analyzed at the Central
 
Office of the National Malaria Eradication Programme (NMEP) in New
 
Delhi. The study recommends automating the analysis of these data to
 
strengthen NMEP's use of the data for malaria control.
 

1.2 The contractor will LAamine the present and potential use of malaria
 
surveillance data from their source at the primary health center (PHC)
 
level to the district, state and national levels. Emphasis will be made
 
on the collection and use of the data at the district level.
 

1.3 The contractor will prepare a systems proposal for a management
 
information system for malaria control in India based on the
 
national-level feasibility study of 1983 and the contractor's
 
district-level study.
 

2.0 PURPOSE OF THE FEASIBILITY STUDY
 

2.1 USAID is in the process of designing the biomedical Support Services
 
Project due to be obligated in July, 1985. USAID has proposed to provide
 
the Ministr of Health and Family Welfare with better epidemiological
 
surveillance methodology as a component of this project. Ihe malaria
 
control program has been identified as the most appropriate Indian
 
communicable disease control program on which to test the application of
 
computer technology.
 

2.2 Malaria was ch-sen for the following reasons. Malaria is a serious
 
health problem in Inota. The disease is retarding 4he economic and
 
social development of the country by debilitating the wor force,
 
directly or indirectly causing infant deaths, and contributing to
 
spontaneous abortions. The reported malaria incidence in India rose
 
sharpI, from about 6.1 million cases in 1965 to more than 6.4 million
 
cases in Eirce l7b, intensive malaria eradication measures,
in. 

includino the spraying of the insecticide malathion, have hrought the
 
Ir,c der,ce le.e oo-rn. In i 83, 1.9 million cases were reported. But
 
malaria c It'G has beern setbac in recent years by multiple vector
 
resistar.e tc ir,secticides, drug resistance of the parasite, and iactors
 
asscriate: w!tr Irdia's changing ecology. Approximatelv 95", of the 
pOriulI.cr c. ird a is exposed to the ris of malar ia. Malaria has bee,. 
and rere riz tnreat to the quality of life of the Indian communit,. The 
Iridiar, ;,ria cortrol program has more than 20 years ol surveillance 
data a.a~laLe for studying new methodologies of control and management. 

2.3 The purpose of this feasibility study is to assEist the prolect paper
 
designers b, precaring a technical implementation plan by which to
 
establish nr,,aoemert information system for malaria control.
 

http:pOriulI.cr
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3.0 METHODOLOGY
 

3.1 Orientation. A review is made of the 1983 feasibli ty study
 
conducted at the national level at NMEF. Discussior are helo with USAID
 
Health and Nutrition staff. A visit is made to the national health
 
offices concerned with malaria control.
 

3.2 District field trip. A district is chosen for examination of
 
malaria cortrol activities. The malaria control program staff are
 
visited at PHCs, at the district malaria office, and at the state health
 
offices concerned with malaria control and USAID health projects.
 
Malaria surveillance data is examined at PHCs in tribal and nontribal
 
areas, and at the district malaria office.
 

3.3 Problem definition. The nature of the problems to be addressed by
 
the proposed change in system design are defined at the PHC and district
 
levels. The existing system is examined by tracing the flow of data from
 
their source to their analyses by health operations management and
 
policymakers.
 

3.4 Alternative systems. Alternatives to the existing system are
 
generated. These alternatives examine computer applications that have
 
the potential to offer probl2m solutions. The feasibility of these
 
alternatives are determined focusing on the anticipated impact of the
 
alternatives on the malaria control program. The benefits and
 
liabilities of the alternatives are weighed.
 

3.5 Systems proposal. A master plan is proposed based on the most
 
feasible problem solutions identied by the district-level feasibility
 
study and the 198: national-level feasibility study. The organization of
 
the plan follows the general AID Handbook 3 guidelines for pro)ect paper
 
component design. The plan includes an illustrative budget for
 
implementing the management information system for malaria control.
 

4.0 SUMMARY OF OBSERVATIONS AND FINDINGS
 

4.1 Orientation. Dr. Rogers Beasley, Chief, Health and Nutrition,
 
USAID. Dr. F. Diesh. Malaria Advisor. USAID, and Dr. L;rr Cowper ,
 
Regional Malaria Consultant, S T, USAID/W discussed the obiectives of
 
USAID with respect to the feasibility study. The discussions emphasized
 
AID's intent to collaborate with the GOI to demonstrate the application
 
of computer technoloo. to epidemiological surveillance methodology. It
 
was suacested that once the technology is proven useful in the control of
 
malaria that the methodr:l-og might be readily expardeo to control other
 
diseases.
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4.2 Dr. Beasley, 
Dr. Diesh and the contractor discussed the feasibility
 
sludV with Dr. Mohindar Sirqh, Director, Central bureau of Health
 
Intelligence (CBHI,. 
 CBHI has been given the mandate of developing and
 
mdlntaining a national informatlion database on all aspects of health
 
inr,ormation. The bureau is using mainframe computer 
technology to assist
 
it in meeting its objectives. The group's discussion focused 
on AID's
 
proposal to test the application of microcomputer technoloq on a
 
vertically oriented communicable disease control program. The proposal
 
was described as an opportunity for USAID to collaborate with CBHI in the
 
testring of computerized epidemiological surveillance .technology designed
 
to support the efforts of CBHI. CBHI provided USAID with a description
 
of the types of information on malaria processed by the bureau.
 

4.7 Dr. Diesh, Dr. Cowper and the contractor discussed the feasibility
 
stud, with Dr. G.F. Sharma, Director, NMEP. The discussion emphasized
 
that the scope of the management information system for malaria control
 
proposed b), US 
ID had expanded from the national scope, as analyzed in
 
198: at NMEF headquarters, to the broader scope including computerization
 
o surveillance data at the district level. 
 Dr. Sharma expressed his
 
interest in pheripheral district-level information, but urged the USAID
 
representatives to begin the impl ementatbon of the 
natior al level
 
computerization olan. 
 He felt that the lessons learned in implementing
 
the national-level management information system would be an essential
 
preliminary phase to the development of a districL-level system. Dr.
 
Cowper and Dr. Diesh concurred with this view.
 

4.4 District field trip. Gujarat has a higher averaqe 
incidence of
 
malaria than other Indian states. Panchmahals district is a
 
less-developed area where USAID has been invited by the GOI to
 
collaborate in developing improved health services. This district was
 
identified as the site Ior the feasibility study. Dr. Diesh and the
 
contractor visited the district (or four days.
 

4.5 Dr. achchia, State Project 
Officer for U)SAID pro ects, escorted the
 
AlID represertatives to the District Malaria 
Ofice at Godhra.
 
Discussions were held with Mr. Shiel. D,i1strict Malaria 
Of icer and Dr.
 
J.C. F'atel, Assistant District Prorect Ofi,--nr fn r USAID 
proects. The 
obIectives of the feasibility stud. we received b the government 
of iciaIs with enthusiasm. The group e dilIr,C. mlar ia surveillance data 
at the District Malaria Office and at .e PHCs. PipIod and Goghamba
 
were FHCs visited in tribal areas. Mala., Jumbo. od; 
and Shi ivrajpur were 
PHCs visited in nontribal areas. The aroup met with tr e Medical Officers 
of each FHC . Laboratory techn ciar,. m:;Ir S .ro er&p I Q ,isors, and 
record Ie pers assisted the medicai o i r e : r.irg the 

r ,ei lar,c data ma r,tair,ed by e-r H C!,i . was showr, data 
collecti on forms, registers, and drne cntai iriQ raw data. ComoilId 
and analy ee data was shown in tables, ch ts, grapre and maps. After 
visit ino the PHfs, Dr. Diesh, Dr. 1ac cria and the contractor discussed
 
the feE b,l 
tY study with Dr. 0.F. Gupta, Di rector, Health Services and
 
Mecical Education, Ms. Gawdi kumar. DY. Se:retar,, Health and Family
 
WelsI re and Mr.Pujara, State Entomologist. These officials unanimously
 
showed interest in the USAID proposal and pledged state-level support to
 
thr effort.
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5.0 BRIEF DESCRIPTION OF THE MALARIA CONTROL SYSTEM
 

5.I For more than two decades, India has conducted epidemio]oqr cal
 
surveillance to assess the malaria situation in the country and to
 
control the discase. Mdlaria surveillance data consists o( three major
 
types of data: case detection, chemotherapeutic treatment and
 
irsecticide spraying.
 

5.2 Case detection data are derived from blood smear examinations o(
 
fever patients. Positive blood smears are classified. by type of malaria
 
infection: P. viva):. P. falciparum and others. Then four indei'es are
 
calculated to be used as parameters to assess the malaria situation. The
 
annual blood examination rate (ABER) is the proportion of blooo smears
 
examined to the population. ABER is an index of the intensity of
 
epidemiological investigations. In India, it is assumed that 
when ABER
 
is below 10% that the population sample size on which the other indexes
 
are calculated is too small to provide an accurate epidemiological
 
picture. The parasitic annual incidence (API) index is the ratio of
 
positive malaria cases detected to the population (expressed per 100)
 
population). AFI is directly proportional to the incidence of malaria in
 
a community. API levels are used to classify the malaria situation in
 
India in controlled, average, serious and crisis regions. As a general
 
norm, spraying activities are intensified in areas where the API is 2 or
 
more. The national API (or India for 1979-1980 was 4.6 The target set
 
by NMEP for 1980-1985 was to bring the national API to 2.7. The slide
 
positivity rate (SFR) is the proportion of positive cases detected to the
 
number of blood slides examined. SPR is used to crosscheck the validity
 
cf API. The slide falciparum rate (SFR) is the proportion of P.
 
jalcip2[yjm cases detected to the number of blood slides examined. P.
 
falciarurn is the most serious type of malaria infection in India and
 
requires expedient action for control. SFR is used to indicate regions
 
of high P._falciparu incidence.
 

5.3 Chemotherapeutic treatment is administered in the form of 
presumptive treatment when blood smears are collected from fever patients 
and in the form of radical treatment when malaria has been detected.
 
Data are collected on the administration of radical treatment. A mild 5
 
to 14 day course ci prmaquine is administered against F. vivav to
 
destroy the ase ual h~pnozoites in the patient's blood. Since relapses
 
of vivax malaria usuallv occur several months after tie first iniection,
 
radical treatment is effective even if not administered within the first
 
few days of the outbreaf of fever. A strong single dose of pr imaqL'ire is
 
administered against the gametocvtes of P. falci arum. The oametocvtes
 
have a short half-llfe of onl, about 2 1/2 days which means they die out
 
naturally ir,about 2 wee s in a patient that can sur 1ve without
 
treatment. But a dela in radical treatment threatens health
 
individuals oi the community who are at risk of being infected by
 
transmission through anooheles mosquitoes. Del'ayed radical treatment
 
against P. falriparu has no beneficial effect on control of the disease.
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5.4 Spraying insecticides against anopheles mosquitoes has been one of
 
the most successful met ods of controlling malaria in India. DDI or
 
malathion are sprayed in two or three rounds in areas of high malaria
 
incidence. Spray squads are supervised at the district level to spray
 
regions where the API is above 2. Spraying periods are critically linked
 
to the seasonal life cycles of the mosquitoes.
 

5.5 Data flow. The malaria surveillarce data flows from its source in
 
all villages and town in the country to about 62( PHCs. At the PH.
 
level, the data are reduced from ina.vidual and village information to
 
section, sector, and PHC level data. These data are summarized at the
 
PHC level and sent monthly to the district. A copy of the data is sent
 
directly to NMEF's Central Of(ice to expedite national information
 
collection. In the PHC to district level reduction, the 6200 PHE reports
 
are reduced to 412 district reports. At the district level the four
 
malaria control indexes are calculated for each PHC and the district data
 
is sent to the state. State level indexes are calculated and forwarded
 
to NMEF. NMEP calculates indexes from its PHC, district and state level
 
data to assess the national malaria situation. CBHI collects
 
district-level malaria surveillance data in a parallel effort to assess
 
the overall national health situation.
 

5.6 The surveillance data and the indexes derived from the data used
are 

for three levels of decision-making. At the national strategic planning
 
level, the information is used by policymakers to lay down national
 
objectives for malaria control. At the management control level, it is
 
used by the directorate of NMEF to determine broad guidelines for the
 
allocation of resources for malaria control. It is also used by
 
scientists at NMEP to assess the most appropriate methodology for malaria
 
control. At the operational level, the information is used by states and
 
districts to manage their resources for malaria control. At the district
 
level detailed planning is carried out for day-to-day supervision of the
 
exaiination of blood smears, the administration of antimalarial drugs,
 
and the scheduling of insecticide spraying.
 

6.0 BRIEF REVIEW OF THE 1983 FEASIBILITY REPORT
 

b. 1 In 1983, the Consortium Data Division of T.I. & M. Sales. Ltd., New 
Delhi, submitted a feasibility report on a management information sNstem 
for NMEP. (See USAID/H1 files: Vi ay Bhargava, Report For Information 
Management System of National Malaria Eradication Programme, T.I. M., 
New Delhi, October 118 .) The report made four major recommendations. 

6.2 Investigation. Two demonstrations of the use of microcomputer
 
technology to analyze NMEF data were maoe to get reactions to the conceot
 
of automated analysis from the administrators of NMEP. The reactions
 
were favorable.
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6.3 System analysis. The source, compilation, reduction, analysis,
 
storage and retrieval of NMEP data were analyzed. It was determined that
 
the bacHog of annual reports was substantial and that manaoement
 
information requirements are not being met as efficiently by the manual
 
system as could be expected from an automated system.
 

6.4 System design. It was determined that microcomputer technology 
could adequately handle the volume of data required to be processed 
within the time limits required to provide adequate information for
 
malaria control. The report recommended giving prior.ity to the
 
computeri-3tion of epidemiological and material management systems, then
 
expanding the information system to include an early warning system based
 
on climate and geographic location. The report determined that 256 bytes
 
(alpha-numeric digits) of electronic memory space could adequately 
store
 
the raw epidemiological surveillance data collected for each PHC.
 

6.5 Management analysis. The report recommended viewing the management
 
information system as a nek management approach for three levels of
 
management: selectivity, early warning, and simulation planning. The
 
selectivity approach automatically and efficiently divides the country in
 
crisis, serious, normal and controlled regions. The early warning
 
approach uses geographic and climatic information to predict areas lilcely
 
to be affected by malaria. The simulation planning approach provides
 
policymakers with a simulated environment within which to test the
 
consequences of 'what-if' conditions.
 

6.6 Limitations of the feasibility report. The feasibility report was
 
well prepared and the recommendations of the report should lead to an
 
improved management information system for malaria control. But there
 
are areas ci the report that would need further development to avoid
 
limitations of the effective implementation of the system. The logical
 
and physical descriptions of the system need to be described more fully
 
and updated to take advantage of the advances in computer technology
 
since the report was written. The feasibility of extendinc automation
 
beyond NMEP Central Office w.s not discussed.
 

6.7 Logical Design. The report recommends using standara soitware
 
packages to build the information system. The software pacbaoes were not
 
identified. The advantages of specific standard packaces were not
 
discussed.
 

6.8 Physical Design. The hardware configuration recommeroEO by the
 
report 
is no longer the best choice of hardware. The international and
 
Indian computer market now offer more sophisticated tecrrnclo;. at lower
 
costs than in 1967. The report recommended an 8-bit micro'[ escrr
 
attached to a 70-meaabyte hard disO drive with two input terminals.
 
Current computer configuration options can out-perform the recommended
 
hardware at a lower cost.
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6.9 Expansion of the automated system beyond NMEP Central Office. The
 
ob)ective of the report did not include the determination of the
 
feasibility of extending the automation of 
the management information
 
system for malaria control out toward the periphery of the surveillance
 
system. Since 198', the development of powerful, inexpensive
 
microcomputers has made it technically feasible for the MOHFW and USAID
 
to study a proposal to eytend computerization ol malaria surveillance
 
data below the rational level, arid, specifically, to the district level.
 

7.0 PROBLEM DEFINITION AT THE DISTRICT LEVEL
 

7.1 Problems of Information
 

Problem I: Unorganized Information. Operational decisions for malaria
 
control are made at the district level. For example, day-to-day
 
decisions are made as to which villages will receive insecticide spra ing
 
next or in which villages to increase active blood smear collection.
 
Most of these operational decisions require village-level :u-vei1lance
 
information. Village-level information is available at the PHC level but
 
the current manual information system does not provide this level of
 
detail to the district level.
 

Problem 2: Limited Access to Information. The lIck of information for
 
management 
is the root cause of ineffic iencies in resource utilization.
 
The district surveillance information is reported and stored in a large
 
volume of paper files. The manual extraction and summarization of these
 
files is a time-consuming process which becomes more and more difficult
 
as the volume of irforition stored increases. The volume of 
surveillance data is so vast that under the nanual working system it is 
difficult to evaluate long-term trends in the data except in the most 
general terms. Thus, management decisions are currently based on broad
 
averages and norms that ofter arc not sufficiently specific to be
 
ef fect ive. The preparation of decision tables, graphs, and charts is not
 
standardized among the PHCs nor at the Distr ct 
Malaria Office. The
 
quality of the visual presentations varies widely from bold, attractive
 
bar charts to untidy, confusing tables.
 

Problem_3: oRelevancyof A series of !2 malaria forms
Data Collected. 

MFI-MF12, See annes ure oi T.l. t M. report for details of forms) are
 

used to collect aro compile surveillance data for NMEP. Forms MF4, MF 5
 
and MF6 provide district-le.el summaries of case detection, radical
 
treatment and ir,sect icos spa,i rg, respectively. In general, the forms
 
tend to be egcessivelV,:omcenens ie. For example, the data on mass and
 
contact blood slides or, MF rd mass trierapeutic treatment on MF5 are not
 
routinely required. Tne ccmir e. integration of malaria eradication and
 
control activities has >e tc the collection and processing of some 
 inds
 
of data which ma 
 be toc. det;iled and unfocused to benefit the manaaEment
 
of malaria control. The oterntial of the district malaria stafi for
 
effective operations manaQeaen4 is reduced when their they become
 
burdened with the pfocessing o excessively detailed, nonessential
 
surveillance data. Or t-e otner hand, data relevant to malaria control,
 
such as, c!imatic conditions, are not included in the series of malaria
 
forms.
 

http:district-le.el
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7.2 Pgr j !LjgLjo!Rs niveness 


Prgbltrnl: Restricled DataFlow. Several bottlenecks restrict the flow
 
of surveillance data from their source to their compilation as indexes
 
for assessment and control. A backlog of blood smear slides collected by
 
not yet 
examined slows down the flow of data form F'HCs to the district.
 
Computerization of surveillance dat.a will not reduce this bottleneck.
 
PHC surveillance reports reach the district within the first 10 days of
 
the new month. At the district, there is a time lag while the data are
 
manually compiled into API, ABER, SPR, and SFR indelx s. Or,Iy annual
 
indexes are calculated as it would be too great of a compilation burden
 
to calculate floating annual indexes or monthly indexes. Feedbacl 
fro,
 
the state and central level is often too slow and too general for use in
 
operational decisions at the district level.
 

Problem 2: Rigid Database. District surveillance information is loced
 
into a format limited to the scope of what is practical to collect and
 
compile manually. For example, the information system provides control
 
indexes for PHCs. But the information is not organized in a format that
 
can provide quick responses to specific inquires about ranges of these
 
indexes over specified geographic locations.
 

7.3 Problems of Accuracy
 

Problem 1: Inaccura-ies in the 'Epidemiological Picture'. In the
 
district studied, the epiden,1ological data suggested a serious outbreaI
 
of malaria in an area where the actual malaria situation was under
 
control. It was determined that erroneous data was the cause of the
 
discrepancy Data verification is difficult under the present system.
 
Error confidence levels are not statistically determined for the index!es
 
derived from the data. Acceptable levels of inaccuracy have not beer,
 
established. Under information
the present system, it is difficult to
 
determine the validit, of indexes derived the
the malaria control from 

raw data.
 

Problem 2: Weak Trend Analysis. Manual processing restrictions lImit
 
trend analysis to general annual comparisons of reduced data. Ir,-depth
 
statistical analyses are difficult to conduct manually. Conclusiors
 
drawn from the current trend analyses tend to riot be able to accuratetk
 
account for the dynamism and geo-specificity of the malaria control
 
problem.
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8.0 ALTERNATIVES
 

8.1 This feasibility study of 3lternatives discusses hnw the proposed
 
application of computer technology can be used to support malaria control
 
at the district level. First the feasibility of several computeiizatior,
 
alternatives is studied. Then the technical feasibility and the
 
administrative feasibility of computerizing the malaria control system is
 
discussed.
 

8.2 Feasibility Issue: Manual vs. Automated Malaria Surveillance at the
 
District Level. The major responsibility of district malaria staff is to
 
monitor day-to-day malaria control actl ities. The current manual
 
monitoring system does not adequately provide sufficient malaria
 
surveillance information to effectively decide how to use scarce malaria
 
control resources. Computer technology can be used to automate the
 
anaIysis of malaria surveIllance and management data.
 

Benefits. The major potential benefit of automating malaria surveillance
 
data at the district level is that automation may make it possible to
 
organize the data into a more concise and effective management reporting
 
system. Automatirn can expand the capability or the malaria staff to
 
more effectively monitor the complea: dynamic nature of malaria control at
 
the operational level. Automation can increase the accessibility of the
 
data and clean up data storage problems. It can improve the data flow
 
from the district to the state a r, national levels, as well as, bac to
 
the PHCs. Computerized graphs and charts can be generated in
 
standardized formats. Computerized statistical analysis can be applied
 
to the establishment of acceptable error margins and to carry out trend
 
a n aIys e s. 

Liabilities. The automation of surveillance data can lead to a serious
 
problem if malaria staff monitor more data than required for souro
 
malaria control The automation should be limited to essential malaria 
control management data to avoid confusion in the interpretation oi 
computer generated reports. The implementation costs for comoute, 
hardware, so(tware and staff trairino ma v not provide better malaria 
control at the district level if the automated system proves to be less
 
reliable and more comp)e- to ma,ntain than the rianua] systen,.
 

Most Feasible Alternative. The aprlication of computer technolog, na
 

not been tested in India for the t~pe of information sys'ep. proo: 'ec.
 
The most feasible alternative to the manual malaria information rco'tro!
 
E sten, is to test the aoplicaticr at computer technology bv automat i nc 
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the NMEP Central Office data and the data of one pilot test state. 
 In
 
the pilot test statE, automation should be extended down from the state 
level to the district level to test the feasibility of providing
 
computers eventually to all 412 districts of India. It is not feasible
 
to test computer applications below the district level at 
the PHC level 
or, grounds that it would be technically and administratively too 
difcult to provide India's 62O0 PHCs with computers. 

8.3 FeasibilityIsseE: A Centralizedvs. A Decentralized Copu ter 
Sytes. A centralized computer system has a central -processing unit 
(CPU) which controls the input and output of data through several 
peripheral devices, such as, terminals, printers, and electronic 
storage
 
devices. 
 Information storage is centralized and can be easily shared
 
between all the peripherals of the system through the CPU. A
 
decentralized computer system has 
several small CPUs each dedicated to
 
its own set of peripherals and own specialized tasks. Information 
is
 
isolated in each microsystem and is shared between the subsystems by

swapping electronic storage media (floppy diskettes, 
for example) or by
 
establishing an electronic communication network between the subsystems.
 

The development of computer technology is advancing rapidly toward
 
miniaturizatior. Today's sm6ller computers do more but cost less than
 
their larger predecessors. It has, therefore, become feasible to apply
 
microcomputer technology to information systas which would have requireo
 
expensive mainframe computers iI designed only I0 years ago. 

Benefits. A decentralized microcomputer system quickly be adapted
can to
 
the type of irformatior, system needed to control malaria. Current
 
decentralized systems based on microcomputers are less expensive than
 
centralized systems, and yet the decentralized systems have the
 
processing capability to generate the appropriate outputs for the 1'ind of
 
system proposed. A decentralized information system can be implemented
 
over a wide geographic area using several microcomputers. A
 
decentralized system is suitable for malaria control since the
 
information system does not reouire that data collected in one region be
 
instantaneously available thro' orout all the
parts of system. 
Microcomputers car, be operated b, oeople who are not computer 
specialists. Or,l a few weeki o' tranr, ng requiredare to learn how to 
cpAate microcomputer in ora or, s stems. Microcomputers are more 
adaptable to e Xtr er vor, mer,t ! coinditiors tr, mainframe computers. 
Microcomputers are easier to maintain that larger systems. one
When 
microcomputer fails, the r-, r. the irformaticr system can continue to 
function. A malfunction i.: rr,it :ar. usLuall, be replaced by 
a reserve 
unit at a lower cost that t r, :P:,:ted cost oi downtirme and circuit board 
replacement on certrU :ei computers.larger Computer technolog',
 
de elopmer,t is advarcirig sc ra:i. that toda\'s computer becomes 
obsolete in less than 3 ve;rs. A decentralized microcomputer-based 
information system permits mcre (le;ibility in upgrading the system at 
lower costs than would be possible with a centralized system. 



Even though it is not difilcult to learn how to operate a
 

microcomputer system, a decentralized microcomputer-based information
 
system requires more people to operate the system than 
a centralized
 
system. Because microcomputer-based systems are operated by
 
nonspecialists in computers, the implementation of the system is usually
 
the lirst exposure of the users to computer technology. Adequate
 
training in the basic use of microcomputers must be provided during
 
implementation 
for the information system to develop successfully.
 

Most feasible alternative. A decentralised microcomp-uter-based
 
information system is technically and administratively the most feasible
 
alternative for malaria control. Malaria control 
is a dynamic process
 
which requires constant monitoring and operational management at the
 
national, state and district levels. A decentralized system is
 
administratively feasible b~cause the staff who would operate and 
use the
 
proposed system are already 
in place and worfing thoughout the nation.
 
The national 
malaria control program has had high priority in the pattern
 
of investment and expenditures on health for 
many years. The progress
 
India has made in recent years in controlling malaria is evidence of the
 
strength and vitality of the administrative system supporting the manual
 
malaria control information system. Through NMEP, malaria staff 
are
 
placed in administrative and operational roles 
at the national, state,
 
and district levels. It would be administratively feasible for trese
 
staff to assume responsibility for the control and operation of the
 
proposed decentralised system. 
 No new staff would be needed to run the
 
automated 
system. It is feasible to assume that a decentralized system
 
KGoIuld be readily integrated into the current administrative structure,
 
especially since the automated information system would he tailored to
 
support the 
current staff in the execution of essential, yet, monotonous
 
and redundant activities.
 

8.4 Feasibility_ Issue: 
 B-bit vs. 16-bit vs. 32-bitMicrocomputers.
 
Microcomputer technology 
has advanced through three generations of
 
complexity. The integrated chip that triggered the birth 
of the
 
microcomputer industry operated with 8-digit binar 
 codes (8-bit codes).
 
The industry standardized on an operatino 
system for 8-bit microcomputers
 
called CP/M, b) Digital Research. Thousands of soitware pack'ages 
were
 
written for B-bit, CP/M microcomputers and the technoloq re.olutionized
 
the microcomputer industry by pcpularIzino computers 
in business,
 
industry, and education.
 

The ne t generation of microcomputers operated with l-bit codes ;t about 
twice the processing capacity of the pre-ious generation. Microsoft 
de-eloped an operating system for l-b;t rr.iccomc te, s which has become 
the industr', standard, MS-DOS. The 16-bti s stem i row the most popular 
mi-'-ocomputer for small and medium business app icaticr,cs. The industry 
has e-en standardized on a particular 16-bit microcomputer brand within 
the last twc. years, the IBM PC. Sc(ftware paclages written for 16-bit, 
mc-DOS microcomputers are similar to CF/M pacfages but offer more 
sophisticated processing options and operate more efficlently. 
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The most recent generation of microcomputers operates with 32-bit codes. 
lThese new entries, like the Apple MacIntosh, for eamDle, apply the 
massive processing capability of the 32-bit integrated chip to 
sophisticated graphic inrterfaces between the computer and the user. A 
standard operating system has not emerged yet for 32-bit microcomputers.
 
There is a limited collection of software available for these
 
microcomputers although the library is expected to rapidly expand within
 
a year.
 

Beneliti. All thee generations of microcomputers pr-ovide software
 
packages with the processing capacity to meet the requirements of the
 
proposed malaria control information system. The major differences among
 
the generations are that the more advanced technology operates more
 
rapidly and with more technical sophistication.
 

Liabilities. The operating systems for the 8-bit and-16-bit computers,
 
CF/M and MS-DOS, are standardized. Electronically stored data can easily
 
be made accessible to both operating systems through conversion
 
programs. But 32-bit technology is less compatible with 8-bit and 16-bit
 
computers. Sixteen-bit computers cost more than twice as much as 8-bit
 
computers, and 32-bit computers about 50% 
more than 16-bit systems.
 

Most feasible alternative. The most appropriate microcomputer for NMEP 
Central Office is a l6-bit, MS-DOS system. About 2 megabytes (MB) of 
storage space is required annually by NMEP Central Office for raw data 
storage of 6200 PHC montrl reports each cont:iring up to 256 bytes of 
information. A 16-bit microcomputer system with a 10 MB hard
 
dish drive and at least one floppy dish drive can adequately process this
 
volume of data with suificient remaining space for system software and
 
reduced, historical data for trend analysis. Annual raw data can be
 
archived on about seven floppy diskettes (assuming a diskette storage
 
capacity of at least 3001).
 

The most appropriate generation of microcomputer systems for the pilot
 
test 
state is the 8-bit, C",M system. There are about 18,275 villages in
 
27 districts in Gujarat. If 256 bytes of informatior are 
storeo monthly
 
for each village, about 2001 of storage space is required for raw data
 
storage of vYillage--level data at each district. An S-bit microcomputer
 
sistem with two floppy dish drives 
can adequotel, this volume ofprocess 
data with sufficient remaining space for system software and reduced. 
historical data !or trend analysis. Annual raw data can be archived on 
about eight flopp, oislettes. 

About 8001 of storige space is required arrnuailK for raw data storage oi
 
PHC-level data at the state malaria office. (7 FHCs x 256 bytes of 
information Y 12 ore-month periods) An 8-bit microcomputer system with 
two fiopp, disk drives can adequately process this volume of data. 
Annual raw data car be archived on about : flopo, diskettes.
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3.5 !E'jb~iity Issue: ustomi z _ _Standard Sgftware Package!.
Customized software is soItware programminq using computer languages,
 
such as, COBOL, PASCAL, FORTRAN or BASIC, to design computer applications
 
for specific tasks. Standard software packages are software tools
 
desiqned for general computer tasks, for example, word processing or
 
spreadsheet 2nalysis.
 

Benefits. Customized can be most
software designed to make the efficient
 
use of the hardware under its control. Standard software packages can be
 
quickly adapted to a user's requirements. And once adaptations are made,
 
the packages caan easily be modified to meet changes in the user's
 
requirements. The resources required to develop information system
an 

usirg a group of standard software packages 
are much less than thos.?
 
required to develop a similar customized system.
 

Liabilities. Customized software requires 
intensive computer programming
 
resourcrs for design, implementation and modification of the software.
 
Standard package software does not usually use the computer resources it
 
controls as efficiently as a customized package would. Compromises in
 
efficiency are built into the design of standard software packages to
 
afford a greater range of transportability of the packages from one type
 
of hardware to another.
 

Most feasible alternative. The requirements of the proposed information
 
system for malaria control can be adequately met by standard software
 
packages. These packages will provide design flexibility critical to the
 
successful evolution of the information system. Five types of packages
 
are approprlate for the system: a database management package, 
a word
 
processcr, a graphics packages, a spreadsheet analysis package and a
 
statistical analysis package.
 

The most feasible database management packages for the proposed system
 
are dBASE II, for the 8-bit systems, and dBASE IllI, (or the 16-bit
 
systems. These popular programs, designed by Ashton-Tate, provide users
 
with English-like commands to control a relational information database.
 
These packages will form the core of the proposed information svstem for
 
malaria control. Using dBASE. data can be easily entered, sorted,
 
inde~ed and ocported through user-defined prompts to assist novices with
 
commnds. dBASE II and dBASE Ill can srare information making it 
feasible to support the proposeo sstem on a combination of 8-bit and 
16-bit microcomputers. 

The most feasible word processing oaclaeges for the proposed system are 
Wordstar, for the 8-bit system. ano Wordsta' 2010)(, for the 16-bit 
s stem. MicroPro's Wordstar nas beer the Fost widely used 
microcomputer-based word processor. Tne package offers a sophisticated,
 
screen 
oriented program with menu-aided instructions.
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The most feasible spreadsheet package for the 16-bit system is 1-2-' by
 
Lotus. This package integrates three popular standard packaqes into one
 
easy-to-use package: spreadsheet analysis, graphics, and dotabase
 
management. The spreadsheet analysis and the graphics capabilities of 
the package are adequate for the proposed system. The database 
management capability is not adequate. The package requires the MS-DOS 
operating system, and is not available in a version for 8-bit 
microcomputers. 

The most feasible spreadsheet and graphics packages for the 8-bit systems 
are Supercalc 2 by Sorcim and Plotrax/Transplot. These two packages 
offer most of the same type of options as Lotus 1-2-3 and wil run on the 
CP/M, 8-bit systems. 

The most feasible statistical package for the 16-bit system is the 
microcomputer version of SPSS, called SPSS/PC by SPSS Inc. of Chicago. 
The program performs statistical analyses and formats reports. Functions 
include ANOVA, cross-tabulations, correlations and partials, multiple 
regression with up to ten lag variables! nonparametric tests, t-test, 
hierarchical log and linear analyses, and frequency tables. The 
statistical paclage called Microstat is the best choice for the 8-bit 
systems. The program is a menu-driven package offering similar but has 
somewhat less sophisticated functions than the functions of SPSS/FC. 

8.6 Feasibility Issue: Cougrehensive vs. PrototygeSystemesign_
 

Methodology. Comprehensive system design methodology initiates system
 
design by determining all the parameters required to achieve the
 
objectives of the information system. The system is then computerized in
 
a single software design phase followed by a single implementation
 
phase. A prototype system design approach initiates system design by
 
determining the parameters to meet the main objectives of the information
 
system. A prototype system is computerized to evaluate the viability of
 
the parameters used. Then the system is expanded and re-evaluated ir,
 
several system revisions until all of the objectives of the system are
 
met.
 

Benefits. To design a simple information system, the comprehensive
 
desiqr, metodo!:gv is a fast and efficient approach. The prototype
 
desir approach permits the development of a complev information svstem
 
to benefit from the lessons learned as the system is implemented and
 
evaluateo.
 

Liabilities. The comprehensive design approach is not fle ible enough to 
sL::-ss'ull~caccomplish the design of a comple, information system. Tne 
pr.ttoE approach requires more development resources that the 

comorehensive approach. Each phase of the prototvpe approach is 
a
 
gradual processing step that requires development resources about
 
eq!ivalent to the resources required for one comprehensive system desiQn.
 

Most feasible alternative. The proposed system design is a compler
 
desi n tas;. The prototype design approach can provide for the
 
appropriate e,-olution of the information system from a core of essential
 
epidemiological surveillance information to a more comprehensive
 
resources management information system.
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SYSTEM PROPOSAL
MAIN CONCLUSIONSt
9.0 


9.1 This is a master plan for a microcomputer-based management
 
information system for malaria control designed for NMEP Central Office
 
and one pilot test state. The plan implements microcomputer systems at
 
the national, state and district levels. The master plan is designed as
 
a component of the Biomedical Research Support Project of USA1D/lndia.
 
The plan indicates the cbjectives of the project component, the inputs, a
 
cost estimate and an implementation plan.
 

9.2 The objective of the project component is to provide a computerized
 
management information system for malaria control. The component will
 
have two outputs: one automated information subsystem established at the
 
national level and another subsystem established in a pilot test state
 
with microcomputers in each district of the state. The 
two outputs will
 
be Irn ed together to for, an automated vertical epidemiological
 
surveillance information system. The purpose of the project component is
 
to test the application so computer technology to epidemiological
 
surveillance and resources management for disease control. The goal 
of
 
this p:oject component is to reduce the threat caused by communicable
 
diseases to the quality of life of the Indian community.
 

9.3 InpUts. The project will provide three inputs: the physical
 
system, the logical system and the resources for system implementation.
 

Inpgt I: The ghysical_systeI. Two microcomputers will be installed at
 
NMEP Central Office. The computers will have the following
 
specifications: a la-bit central processing unit, 512A random access
 
memory (RAM), a double-sided, double density floppy disi. drive, a 10 MB
 
hard disk drive, a monochrome monitor, a keyboard, a dot-matrix printer
 
(132 column), a four-pen plotter, and an A/C voltage stabilizer.
 

Computer supplies will be provided on installation of the hardware and
 
replenished annually for the life of the project. These supplies will
 
include: 10f, double-sided, double density floppy diskettes, 50,000
 
sheets of fan-folded, perforated stationery, printer ribbons, and plotter
 
pen replacement Iits.
 

Furnishing and equipment wi l be provided NMEP supcort the two
at to 

microcomputer systems, including: an air conditioner ( 1.5 ton;, two
 
microcomputer desks, 
two computer desk chairs, dis0 storage caoinets, and
 
dust-resistant flooring.
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In the pilot test state of GuIarat, two microcomputers will be provided 
at the state le.el and or.e in each of the 27 district malaria of fices. 
Two standy computers wi:. be provided to replace maltunctioning computers 
under rep ir, These 71 computers will have the following hardware 
specIications: an 8-bit central processing unit, 641 random dCcess 

memory (RAM , two double-sided, double density floppy dis0 drives, a 
monochrome monitor, a keyboard, a dot-matrix printer (132 column), and an 
A/C voltage stabilizer. The following computer supplies will be provided 
for earh system on installation of the hardware and replenished for the 
life of the project: 20 double-sided, double density. floppv diskettes, 
10,00) sheets of fan-folded, perforated stationery, and 3 dot-matrix 
printer ribbors.
 

1qpt_2:__Thelog!cal_sysei. Six software paclaaes will be provided for
 
the 16-bit microcomputers at NMEP Central Office. The software packages
 
will be: the MS-DOS operating system , dBASE II1 for database
 
management, Wordstar 2000 for word processing, Lotus 1-2-3 for
 
spreadsheets and graphics, SPSS/PC for statistical analysis, and a CF/M
 
to MS-DOS file converting utility.
 

Six similar software packages will be provided for the 8-bit
 
microcomputers of the pilot test state, The packages will be: the CF'/M
 
operating system, dBASE 11 for database management, Wordstar for word
 
processing, Supercalc 2 for spreadsheets, Plotrax/Transplot (or similar)
 
for graphics, and Microstat for simple statisticai analysis. The 
statistical paclage will only be made available at the state level to be 
shared with tr e district level. 

!22t_3 !A__St!2!#Ientation. The project component will orovice two
 
resources for system implementation: information sy-stem design and
 
training in the use of the information system.
 

Information systei design. The design of the manaQement information
 
system for malaria control will evolve in an iteratiwe orocess of design, 
implementation, evaluation, and revision. The design will be based on 
innovative research to determine the most appropri a e waNs to app , 
computer techn loo , to malaria control. The initiai desigr 6 ll be based 
on the recomierdations of the 198. T.I. & M. feasi: , stud, at NMEF. 
Lessons learned fro the initial implementation o; tna N IEF suOsstea 
will be useo to design the a prototype subsystem an.ttr. o strict-leel. 
As the subsstems mature, design modifications will e implementea that 
link the subsstem tcgether. Thirty-siD persor.-P.orrs oi tecr r. icai 
support will be pro.i ded b- Indian microcomp,!ter £r .ee : eniC 
spec ialIss to imp iment the project componer r, ccmc.rentr o ert f 
will proide f, a s' ies of four versions of tne inr.atior w, te to 
strengthen tre desior, process b exper imentinp wi.r,,ruE ap poacrhes 
to applying comcuter technology to malaria contr..
 



jing_jO_geltion_-and _of _the hit... Three kind; ofUse Information 
audipnces will be provided training about the information system. Health
 
policymalers and the NMEF' operations control directorate will be traied
 
in the use of the information system as a health strategy planning tool
 
and biomedical research tool. Tnirty professionals will participate in
 
ten one-day seminars about the system. The malaria staff operating the
 
system at the national, state, and district levels, will be giver,
 
training in the entry of data and the generation o! output reports. Six
 
NMEP staff, 4 state malaria staff and about 100 district malaria staff
 
will be provided 20 days of training. The third audience to be provided
 
training will be a wide audience of health professionals involved in
 
research and health administration who might benefit from similar types
 
of information systems. About 50 professionals and administrators will 
be invited to participate in each of three half-day demonstrations. 
Severty-two person-months of technical support will be prjvided by Indian
 
microcomputer training specialists. 
 The project component will provide
 
for the development of system documentation, audio-visuals and other
 
training materials to enhance the training program.
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9.4 Cost Estimate and Financial Plan 


The total proect component cost is $230, 000 over three years. The cost
 
of the physical system, including 2 16-bit microcomputers, 31 8-bit
 
microcomputers and related equipment and intial supplies, is about
 
$100,000. The cost of the standard soitware packages for the
 
microcomputers is about $28,000. The cost of Indian 
technical assistance
 
for the implementation of the information system is about $70,000 for
 
three years. The total nonreccurent cost for the project component is
 
about $188,000. About $7,300 is provided each year fzr four years after
 
the irst year of the project to replenish the information system's
 
computer supplies. A cost estimate worksheet is attached as Annex A and
 
summarized below:
 

Nonrecurrent Costs 
 Total
 
Physical System $ 99,550
 
Logical System 28,270
 
System Implementation 69,800
 

Subtotal of Nonrecurrent Costs 187,620
 

Annual Recurrent Costs
 
Annual Replenishment of Computer Supplies 7,280
 

Subtotal of 4 Years' Recurrent Costs 29,120
 

Subtotal of All Project Component Costs 22b,740
 
Contingency 3,260
 

GRAND TOTAL OF PROJECT COMPONENI 230,000
 

All the nonrecurrent costs 7-fthe project component will be met in the
 
first year o the project. All the computer hardware, software, and
 
equipment will be procured and a three-year contract for the technical
 
services of an Indian information system design firm will be signed.
 



Page 21
 
9.5 IMPLEMENTATION PLAN
 

A protol pe design approach will be used to implement the project
 
component in four phases. The first phase of the information system will
 
be limited to essential malaria surveillance information at NMEF Central
 
Office. Then, in four phases, the information system will be expanded to
 
a comprehensive management information system (or malaria control at the
 
national level and in one pilot state. The purpose of this design
 
approach is to provide (or the opportunity to test and evaluate the
 
application of computer technology t. the malaria control problem as the
 
infortatior, system evolves. The design and implementation of the
 
information system will be closely integrated with training activities. 
As the system is developed, microcomputer training will be provided for 
the malaria staff who will have the responsibility of controlling and 
operat ing the sYstEm. 

An Indian information systems design firm will provide leadership and 
technical expertise for the design and implementation of the information 
system. The firm will provide technical support in the adaptation of 
standard software paclages to meet the requirements of the information 
system, Training specialists will conduct semirars for administratie 
malaria staff and intensive microcomputer trainin courses for 
operatior,aI and technical malaria staff. The trainirQ specialists ard 
technical writers will prepare system documentation and t an1nQ 
materials, including audio-visuals, to enhance these trainir g activities.
 

All computer hardware, software and related equipment will be procured
 
within the first si! months of the proIect com ,r.,er, Ihe
t implemertat ion. 

equipment should be handed over to the Irdian contractors for testing and
 
r,sta lat ior, at the sites of the end-users, as an whEr, needed in the 

development of the information system. Local representatives for the 
com7puLter hardware will assist the project comp rc-er,t contractors in the 
installation of the systems as a part of the overall purchase order for 
the equipment.
 

Phase 1.0
 

The ob;erti.e o the first prototype is to crestE a dataoase at NMEF 
Centra 1C0iice which will serve as a foundaticn. fro which the 
infor mat ior s , stem can be expanded into a more :mg. erer. si ye and useful 
tool for melaria control. Phase 1.0 will be im cemer.tec on the 16-bit 
icrocomrL, ter sstems at NMEF Central O i e. n~iI r se will be limited 
to esser. t1a malaria surveil lance data. The ice:c ; ci nouts will be the 
raw IqE4 data reported to NMEF on malaraio, 4 MPM,MC" a MF6. These 
forms ccntain octa on case detections. radi:ai tea e,t, and ,;we i cde 
spra,"ir,o. Ths outputs of Phase 1.0 wil be t re iour 7i, Er Ia control 
inde;es 1ABEF, AF' , SPR, SFF, for PH~s, district. state and national
 
Is.e Is.
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Aione-day oriertation seminar will be conducted at NMEP to introduce the
 
the potential applications of microcomputers to malaria control to the
 
NMEFP directorate and other health policymaVers. In a workshop at NMEP,
 

the fUrictions of the microcomputers installed in the office w ll be 
demonstrated to staff. As soon as Phase 1.( is released, twenty dais of 
intensive microcomputer training will begin for the six NMEP staff who 
will be responsible for operafing the information system. Du,'ing the 
training sessiors, the staff will begin to load 1984 surveilIrnce data. 

By the end ol the first nine months, NMEP and USAID will evaluate Phase
 

I. 0. 

Phase 2.0
 

The objective of Phase 2.0 is to expand the information system from a 
data base of essential surveillance data to include resources management 
informatior. Issues to be addressed in the design of Phase 2.) are: the 
definition of the essential parameters for malaria control, the design of 
improved malaria data collection and reporting formats, the design of
 
appropriate automated graphs, and the application of automated 
statistical znalysis to malaria control. The parameters for Phase 2.0 
will be defined after the evaluation of Phase 1.0 and the scope of the 
parameters will be limited to the functions of NMEP Central Office.
 

On the release of Phase 2.0, a one-day seminar will be held at NMEP to 
demonstr3te the system to the directorate. Then, about 50 health 
professional invol.ved in health administration and research will be 
invited to a half-day demonstration of the information system to 
introduce the application of microcomputer technology to malaria
 
control. Training will continue for the technical staff to introduce
 
Phase 2.0.
 

By the enu of eighteen months, NMEP and USAID will evaluate Phase 2.1 and 
the performar. e of the Indian firm implementing the information system.
 

Phase 3.0 

The ob)ecti e o' Prase i)is to linnl the NMEF )nformatior, sv'.em to or.e 
district Gi tne pilot state. This phase will proi de mar.aaemrert
 

informa.tI or, or di-trict-level operations control and will enhance tre 
flow of data frji. the district to the national level. Phase ". will be
 

implemrir,lc ae . tr,e P-, mIcrocomputerTt system installed j't thr- District 
Malaria C'i.:ce n ,Sod.ra. Panchmahals, Guiarat. Village-level 
ir fora.t ico. I be Dprocessed .r. Phase 1) to pro%ide apprccr iate 
infor aticr, "c*roperational decision-maling at the district le.el.
 

http:informa.tI
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During the depelopment of Phase 3.0, a one-day seminar will be held at
 
the plIot state level for the administrative and technical malaria staff
 
to introduce the funciors of the computers to be installed in the state
 
and to demo, strate the capabilities of Phase 2.0. As soor as Phase 3.0
 
is released, a workshop will be held at the District Malaria Office to
 
introduce the staff to the decision-support capabilitips of the
 
information system. Twenty days of intensive microcomputer training will
 
begin for the district staff who will be given the responsibility of
 
operating the computers.
 

By the end of two years, NMEP, the state and the district malaria
 
directorate and USAID will evaluate Phase 3.0. Recommendations will be
 
made regarding whether it is appropriate to eypand Phase 3.0 for to all
 
districts of the pilot state.
 

Phase 4.0
 

The objective of Pha.e 4.0 is to expand the information system to each
 
district of the pilot state and to establish a node of the system at the
 
state level. Phase 4.0 will also provide two innovative approaches to
 
malaria control. This phase will i'Clude a simulation model of the
 
malaria problem bzsed or, the lessons learned in the development of the
 
first three phases. The model will be designed for use in strategic
 
planning by testing the consequences of 'what-if' conditions or the
 
malaria control problem. Phase 4.0 will also test the feasib Iitv of an
 
early warning system model for malaria control based or relationshios
 
between the climatic conditions and the trend of incidence of malaria i n
 
a given region.
 

During the development of Phase 4.0, intensive microcomputer tra1nina
 
will be given to the three malaria staff of each d strict office who will
 
have the responsibility of operating the information system. About 65
 
people will be trained including four staff from the state ofice. As
 
socon as Phase 4.0 is released, a one-day seminar will be held at the
 
national and the state levels to demonstrate the capabilities of the new
 
phase. A half-d&, demonstration will be held for about 51, health
 
administrators an: scientists who may be able to appI. s m:ia r technoloo,
 
to other spec (ic public health problems.
 

B the end of three years the project component wkli be -opa.lete and an
 
in-depth e~aluatior, oi the manaqement information sctea wil be
 
conducted.
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10.0 RECOMMENDATIONS
 

10.1 	 Action Recommended: It is recommended that USAID initiate a
 
preproject activity to this project component to avoid delays In the
 
implamenation plan that may be caused by delays in finalizing the project
 
agreement, obligating project funds and procuring computer equipment.
 

The statement of worl for the suggested preproject activity follows:
 

Statement of Work
 

Objective. The overall objective of this contract is to assist the 601
 
and USAID/India in establishing the first phase of a management
 
information system for malaria control. A comprehesive information
 

system is designed to be implemented in four phases with funds provided
 
by the Biomedical Support Services Project (due to be obligated in JtlV
 
85). The first phase of the information system will be limited to
 
essential malaria surveillance information at the National Malaria
 
Eradication Programme Certral Office. Then, in three progressively more
 
sophisticated versioqs, the information system will be expanded to a
 
comprehensive management Information system for malaria control at the
 
national level and In one pilot state.
 

The specific objective of this contract is to implement the first phase 
of the informatior, system. The first phase is to create a database 4t 
NMEP Central Office which will serve as a foundation from which the 
information system can be e;;parded into a more comprehensive and useful 
tool for malaria control. 

To establish the database, the contractor shall:
 

I. 	 provide two 16-bit, MS-DOS microcomputer systems for the 
development of the database and training of NMEP staff in the use 
of the database. The systems shall have the following minimum 
configuration: 5I21 rardom access memory, 10 MB hard disl. drive, 
floppy disi drI e. dot-matrix printer (with graphics capability, 
and the Ashtor.- Tate dESE Ill data base management syst em st andar d 
software p~clagp The *omputers shall be provided for the 
nine-month pe, i c c the cont r act and will remain the proper t ' of 
the contractor. 

2. 	 adapt the dFASE I I standard software package to the ertr of raw 
PHC-leel epcea c.iooicai surveillance data reported to NMEF in 
1984 on mal;' i c,rm= MP4, MF5 and MF 6 and to the generatior. 
reports of tre o:ur standard malaria control indexes tABEF , 
SPR and SF;, fC, F HC, district, state and national levels. Tr,e 
software will e mernu-dr iern from explicit screen instructions. 
The novice use, w:1] not be required to know the command lanouaoe 
to run the d t .;ss s,stea. The contractor shall produce technical 
documentatior. des:ribin@ the specifications of the dBASE III 
adaptation to the surveillance data. 



Page 25
 
condu(f a half-day orientation seminar for a wide audience of 
health professionals (about 50 people) involved in researcr ar.d 
health administration who might benefit from similar types of 
irnformatior, systems. The contractor will prepare a 10 minute
 
videotape documentary of the potential application of microcomputer
 
technology to the malaria control problem for use in the semrar.
 

4. 	 conduct a one-day seminar at NMEP for health policymalers and the
 
NMEP operations control directorate to introduce the potential use
 
of the computer technology as a health strateg planning tool and
 
biomedical research tool. The contractor will produce audio-.-isual
 
materials for the seminar including overhead proiectior
 

transparencies.
 

5. 	 provide 20 days of microcomputer training to each of si; technical
 
staff of NMEF to give these staff the capability of entering raw
 
epidemiological surveillance data and retrieving the malaria
 
control inde;' reports. The contractor shall prepare a user's
 
manual for the database to assist the staff in learning how to use
 
the computer system.
 

6. 	 support and assist NMEF staff trained in loading the information
 
system with all appropriate historical malaria surveillance data at
 
NMEP.
 

7. 	 prepare two evaluation reports of the implementation of the
 
database: one on the release of the first adaptation of the dBASE
 
III software package arid one at the end of the contr act per iod.
 

Schedule
 

The activity will begin oa May 1, 1985 and will be completed ir,nine
 
months.
 

Cost Estimate
 

It is r ecommended that ? per sor-mort hs of sen or - level ex pert ise and Is 
person-months of middle-le.ei e~pertise be provided for this actv'it;. 
The estimated costs for the activit. fcllow: 

9 FM senior leel @ $1500 o S!l,500 

18 PM 	 middle level @ '2c',mo$21,6 0) 

TOT AL $5, 10' 

The estimated monthly rates include all technical services for 
implementation of the database including software adaptation and training 
activities, the use of two 16-nit, MS-DOS microcomputers dedicated
 
exclusively for the contract activities, and all training materi;ls

including the 10-min videotape training documentary, overhead projection
 

traisparencies, technical documentation, and user's manuals.
 

http:middle-le.ei
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Suggestion% for the selection of 
an Indian contractor to execute the
 
preproject activity.
 

The success, of the prepro)ect activity will largely depend on the
 
avilabiiity of an ;ndiar contractor capable of adapting computer
 
technoloQy as specified in the project component 
to the requirements of
 
the malaria control proqram. It is suggested that appropriate criteria
 
for select ior are that the firm should have:
 

1. 	 up-to-date technical 
expertise in the capabilities of microcomputer
 
technology and a demonstrated capability in carrying out the design
 
and implementation of computer-based information systems,
 

2. 	 a demonstrated worlirg (riowledge of technical
the scope of the
 
dBASE database command system (a standard software package under
 
which the information system will be designed),
 

3. 	 the capability to provide the software 
and hardware required for
 
the for the period of the preproject activity (after which time
 
project-funded computers will be installed),
 

4. 	 experience in conducting training courses in the use of information
 
systems,
 

5. 	 a demonstrated interest in transferring computer technoloo
 , to
 
health-related activities,
 

6. 	 a demonstrated command of technical 
writing in English, and
 

7. 	 an office in New Delhi staffed with adequate expertise to be able
 
to successfully complete the preproject activity within the time
 
limit specified.
 

VarIous sources for the required technicaI support for the prepr ect
 
activity have been 
reviewed. It has been determined that one
 
demonstrated a predominart capability carrying the -rfor out cor, 

successfully to the specifications required and in the time lrarz
 

recommended: 
 the Centre ior Development of Instructional Tecr.-:c1o0,
 
(CENDIT), New Delhi. A discussion of the predominant capabilit, r'
 
CENJDIT as the proposed prime recipient of the contract for the pr ooect
 
activity follows. Then, there is a discusr on 
of possible alternatives
 
and reasons why the alterrnatives should be excluded from furthe'
 
consideration.
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Predominant capability of CENDIT
 

The Centre for the Development of Instructional lechnology (CENDIT) is an
 
Indian society that has the multidisciplinary capability that is of vital
 
importance to this activity. CENDI1 has expertise in management
 
information systems, systems analysis, production of multi-media
 
communication material for dissemination, training of experts and lay
 
persons, and working experience with rural health centers in India.
 

CENDIT has prover, capabilities in these areas. The center has consulted
 
for various international agencies under different pro ects.
 
Additionally, CENDIT is a non-profit research institution active in the
 
areas of the application of computers for development, media production
 
and training, communication research and development information and
 
research. With the preproject activity being in an area of primary
 
concern for CENDIT, the institute would have an interest in contributing
 
a substantial portion of its collective talent and resources to the
 
successful implementation of the activity and to the long-term project
 
component goal.
 

CENDIIT's efforts in development ir,formation and communication have grown
 
out of extensive field experiments. From 1975 to 1983, CENDIT ran an
 
integrated rural development program in a cluster of villages in
 
Saharanpur district of western Uttar Pradesh. Community health was a
 
major componert of the project which was supported by the family planning
 
foundation and others. The emphasis of 
the program was on preventive
 
health and people's participation. In 198- a separate independent local
 
organization was created to continue CENDIT's wor in Saharanpur district.
 

Dr. Lalit Nath, Head, Centre for Community Medicine (CCM), All India 
Institute of Medical Sciences (A;IMS and Secretary of CENDIT, is a 
consultant for WHO on community health and advises CENDIT on matters 
relating to health information. The C[M and CENDIT are collaborating to
 
studs district level education and management systems for later
 
implemen ation by the Ministr, of Health. CENDIT, CCM and the 
Indian
 
C roncil of Medical Research iCMF' are collaborating with the
 
International Development Research Centre IIDRC). Canada, for maintaining
 
a bibliographic Informator, sYstea for low-cost rural health care and
 
health manpower trainin . CENIIT i s collaborating with ICMR for the
 
production arid evaluatior o. eoucatior al software for health, both ior
 
the lay public and for pro es=, rrals and para-professionals engage1 in 
health care delivery.. .ideot&DE r, iodine deficienc produced with 
ICMR has already been broadcst n.e- nat : il Indian television. CENEIT
 
is the only institutior, r tr. :, r..tr,that contributes to "Developmen,t
 
Sciences Information S ster DE i ' wnich is maintained
, by IDRC. Canada
 
and has published a volume c, ir,diAr development related literature 
entitled, Devinde. India. 
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CENDIT has been appointed as the regional node (or INTEPDOC fnetwnr0 of 
NGO documentatior, ertries and development actior. groups) which involves 
functoning as a clearinghouse on microcomputer technology. CENDIT 
cont r ibutes to a newsletter foi the rietior0 focusrg or, the eichar ge of 
experiences in manual and computerized information handling, feasibility 
studies on computerization, training events, research on information 
handling techniques and system analysis and evaluation.
 

CENDIT, under contract fron IDRC, has prepared training materials for 
MINISIS, IDRC's integrated set of information systems.. CENDIT trained 
UNESCO fellows from the Central Scientific and Technical Information
 
Institute (CSTII), in information systems planning, development and
 
implementation with specific emphasis on MINISIS.
 

In 1984 CENDIT conducted the third ISIS user's group seminar where
 
participants came from lihraries, scientific institutions, local business
 
fi;ms, and U.S. government agencies in New Delhi.
 

The predominant capability of CENDIT is enhanced by the following persons
 
who either work full-time at CENDIT or frequently consult for the center
 

on a project basis.
 

Mr. Anil Srivastava, Director, was the project director for the Family
 
Planning Communication Study in Saharanpur district of Uttar Pradesh
 
(1974-1979). This stud,, was funded by the Family Planning Foundation.
 
He has been responsible for computerized documentation systems at CENDIT 
sirice 1972, ard a member oI the ISIS Technical Group (UNESCOr that 
studied information systems using microcomputers. Under the Valletri 
Agreement he is responsible for providing assistance on microcomputer 
hardware and software. He was a member of the Task Force on Famil
 
Planning Communication which developed the concept of the integrated
 
health worker. Because of this involvement, he studied the worling of
 
health agencies and collection and analysis of health data at bloc and
 
district le.els.
 

Mr. Avi Ghc.sh, Associate Director and Head of Media Productior and 
Trainrng, is responsible foi communication research and program 
productlion oi fia, racio, video and multimedia. He worfeo as 
scriptwriter ior educational films and producer,,director of educational 
film and muItimedia presentat iorns with the Cinema Wor srop [,I is)on of 
Trugraph Charts, Nei Deli. He was a resource person of the Centre for 
Education Techr olog, Nati or al Council of Educational Resuarch and 
Training . on audiotape litrar projects for schools, 107 c-l;7S. He has 
produced and dir ecteo se.er l film and vid otape prograrrsz at CEN[,lT on 
develope ent issues in: iu:ng 'Donr Bho and 'Ill the Salt Reach 
Pa b ura. He iscthe co-dir ector for the film IrIao : thc Ridd1e of
 
Surplus and Hunger that was supported by the UN ano oters. He is
 
responsible for de eloping a package of educational software or, health
 
for para-medical personnel, medical personnel and others, for ICMP and
 
CCM, AIIMS.
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Mr. Ranlv Jain, Head of Development Information arid Research, was the 
field coordinator for the project on the study of Family Planning
 
Commonicatcn in rural areas. Subsequently, he was the director of the
 
Sa hariipur integrated Rural Development Project arid, in that cap cit ,
 
responsible for the planning and e):ecution of the community health
 
program. He cor,t nues to be associatcd with rural development activities
 
in Saharanpur through the DISHA social organization. At CENDIT, he nas
 
been responsible for creating the SALUS ard DEVSIS databases and in
 
coordinating the INDIX project which aims at promoting information
 
eycharige. He coordinatied the case studies of villa.e panchayats under
 
the Madhya Pradesh Social Forestry Project for USAID/India.
 

Mr . Atul Asthana, Head, Kn .:ledge Engineer ing Laboratory, has over 4 
years of experience in the field of computer science. He holds a B.S. in 
electronics. He holds an M.S. in computer science from the University of 
Waterloo, Canada. He has worlked on a number of research projects 
including computer interfaces for handling the human voice, distributed
 
operating system, and assisted in teaching undergraduate courses at the
 
university. At CENDIT, he consults on numerous aspects of
 
computerization including information systems computer graphics and
 

training methods.
 

Mr. Aditya Ahluwalia, Manager Information Sciences Group, managed the
 
data center at the National Institute of Information Technologyi (NIIT)
 
and was involved in the design and implementation of a variety of
 
software projects in the areas of financial accounting, administration
 
planning and computer-aided instruction. At CENDIT, he has beer involved
 
in designing a number of databases based on the MINISIS DBMS packages
 
from IDRC, Canada. He developed the training material for CDE'ISIS. for
 

UNESCO and conducted a course in information system planning,
 
implementation and operation for UNESCO fellows from orea.
 

Mr. Rabindra Nath Khosla, Information Analysis, comes from a baclground
 

of management and data processing, He has worked with a reputed
 
engineering concern in their Estimation and Planning Department, where he
 
developed a general pacl-age for estimation work for bids. The
 
information system was developed on a microcomputer using BASIC ano dBASE
 
II computer commands. At CENEIT he has been involved in designed arC
 
maintaining databases based on the MINISIS packages.
 

CENDIT has th capability to provide two IL-bt , MS-DOS microcormpv.tes
 
for the exclusive use of the activity proposed. The institute wo.id also
 
have at its disposal the fac Iit ies of its multimedia production stulic
 
in which to produce training materials, such as, a training do:umentar,
 
or, videctape and overhead prciector transparencies.
 

ALTERNATIVES
 

CMC Ltd. (formerl) the Computer Maintenance Corporation, Ltd. has hao
 
e;'tensive e.:perience in supporting mainframe computer tr-hnoloq
 
systems. In recent years, the, have undertaken microcomputer sy'stemf
 
design projects (e.g. the British BBC educational computer project).
 
However, the firm does not show a proven capability to complete the tpe
 
of activity proposed. Since their goals and objectives are much broader
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than microcomputpr svstec design, it is felt that the Lichnical resources 
that they could provide to the activity would be extrvp,aly limi ted. 1he 
interest of tne firm cpnters on larger, more comple): cocign projects, 
many of which are gover rmert-or iented and have been in the des igr and 
implementation phase for long periods. It is felt that it would be 
highly unlilely that CMC Ltd. would be in a position to mobi11ze and 
complete the activity on time. 

ORG Systems and Hindutron have extensive experience in the design of
 
computer hardware and software. These companies are .reputed for their
 
innovative applications of indigenous microcomputer technology. However,
 
their technology has usually been obsolete by international standards by
 
the time it reaches the marfet, And since the firms only offer e,,pertise
 
in customized hardware and customized software., they were excluded from
 
further consideration.
 

There art mary new entries into the Indian microcomputer technology
 
market. Minicomp, Chogule Industries, Bush, Usha and others are
 
assembling IBM-PC compatible microcomputers in a rapidly expanding Indian
 
microcomputer industr'. Evaluations of these firms determined that they
 
might, in general. be able to provide the type of hardware required for
 
the activity, but that the software design and training resources of the
 
firms are not yet available to adequately meet the selection criteria
 
above.
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10.2 Computer proc:ie*o nt clearance 


Action recommended: It is recommended that 
USAID request M/SER/IPM to
 
specify approved hardware and software that meet the proposed

specifications of the project component design. Early clearance for the
 
procurement of the automation equipment 
for this project component will
 
help to ensure its successful implementation. Delays in obtaining
 
cleararce will seriously jeopardize the implementation plan. It is
 
recommended that 
USAID request M/SER/IRM for suqgestion and concurrence
 
for the preproject activity proposed. 
 A draft of a cable to M/SER/IRM
 
follows:
 

FOR M/SER/IRM
 

SUBJECT: PROCUREMENT OF AUTOMATION EQUIPMENT UNDER BIOMEDICAL RESSEARCH
 
SUPPORT SERVICES PROJECT (DUE TO BE OBLIGATED JULY 1985)
 

1.0 AS A PROJECT COMPONENT OF THE SUBJECT PROJECT UNDER DESIGN, THE 601 
AND USAID ARE FINALIZING A PLAN TO PROCURE MICROCOMPUTER EQUIPMENT TO
 
FSTABLISH A MANAGEMENT INFORMATION SYSTEM FOR MALARIA CONTROL. 
 THESE
 
MICROCOMPUTES WILL BE USED DEMONSTRATE THE
TO APPLICATION OF
 
MICROCOMPUIE; TECHNOLOGY TO EPIDEMIOLOGICAL SURVEILLANCE METHODOLOGY. 
 IT
 
IS SUGGESTED THAT ONCE THE TECHNOLOGY IS PROVEN USEFUL IN THE CONTROL OF
 
MALARIA THAT THE METHODOLOGY MIGHT BE READILY EXPANDED TO 
CONTROL OTHEP
 
DISEASES. FEASIBILITY STUDIES AT 
THE NATIONAL AND DISTRICT LEVELS HAVE 
RECOMMENDED SPECIFICATIONS REQUIRED FOR THE INFORMATION SYSTEM. IN 
GENERAL, TWO 16-BIT. MS-DOS MICROCOMPUTERS ARE REQUIRED AT THE CENTRAL 
OFFICE OF THE NATIONAL MALARIA ERADICATION PROGRAMME (NMEP) IN NEW DELHI 
AND THIRTe-ONE SMALL 8-811, CP/M MICROCOMPUTERS ARE REQUIRED IN ONE PILOT 
STATE (GUJARATJ. IN THE PILOT STATE ONE COMFUTER IS REQUIRED AT EACH OF
 
THE 27 DISTRICT MALARIA OFFICES AND FOUR ARE REQUIRED AT THE STATE
 
LEVEL, BOTH USAID AND THE GOI AGREE 
IN PRINCIFLL WITH THIS PROPOSED
 
PROCUREMENT.
 

2.u THE TECHNICAL SPECIFICATIONS OF THE HARDWARE ITEMS TO BE PURCHASED 
FOF NMEF CENTRAL OFFICE FOLLOW 

2.1 TWO 16-BIT MICROCOMPUTER SYSTEMS WITH ME-DOS OFERATIN SYSTEM, 5121 
RAM, KiEYBOAPD, MONOCHROME MONITOR, MB DISI DRIVE, ONE DISi10 HARE FLOPPY 
DRIVE tDE'DV, SUCH AS, THE IBM-PC, COMFAC, O THE WANG FC AT AN 
ESTIMATED COST OF DOLS 8000 PER COMPLETE SYSTEr
 

2.2 TWC DOT-MATRIX PRINTERS (132 CHARACTER:, Su AS, THE EPSON F- 100, 
AT DOLE b50' 

2.3 TWO FOUR-PEN PLOTTERS AT DOLS 1300 
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2.4 ONE LETTER-QUALITY PRINTER AT DOLS 1700 

2.5 TWO A/C VOLTAGE STABILIZERS
 

2.6 MISC SUPPLIES AND ACCESSORIES INCLUDING FLOPPY DIS EITES, PRINTER
 
RIBBONS AND STATIONERY
 

3.) THE TECHNICAL SPECIFICATIONS OF THE HARDWARE ITEMS TO BE PURCHASED 
FOR THE PILOT STATE FOLLOW: 

3.1 THIRTY-ONE B-BIT MICROCOMPUTERS WITH CP/M OPERATING SYSTEM. 641 RAM,
 
KEYBOARD, MONOCHROME MONITOR, TWO FLOPPY DIS DRIVES, CAPABLE OF 
RUNNING
 
DBASE II AND AT AN ESTIMATED MAX PRICE OF ABOUT DOLS 12(01 MINUS
 
LARGE-QUANTITY ORDER DISCOUNT, IF AVAILABLE
 

3.2 THIRTY-ONE DOT-MATRIX PRINTERS (132-COLUMN)
 

3.3 THIRTY-ONE A/C VOLTAGE STABILIZERS 

..4 MISC SUFPLIES AND ACCESSORIES INCLUDING FLOPPY DISIETTES, PRINTER
 
RIBBONS AND STATIONERY
 

4.0 THE SOFTWARE ITEMS TO BE PURCHASED :OR NMEP ARE: DBASE II,
 
WORDSTAR 2000, LOTUS 1-2-3, SPSS/PC STATISTICAL PAC AGE FROM SPSS INC.
 
CHICAGO, CF'M TO MS-DOS CONVERSION UTILITY.
 

5.0 
 THE SOFTWARE ITEMS TO BE PURCHASED FOR THE THIRTY-ONE MICROCOMPUTERS
 
IN THE PILOT SlATE APE: DBASEII, WORDSTAR, SUPERCALC 2, MICROSTAT,
 
PLOTRAX/TRANSPLOT (OR SIMILAR GRAPHICS). IT IS ASSUMED THAT 
WORDSTAR,
 
SUPERCALC 2 ANL OTHER BUNDLED SOFTWARE PACKAGES WOULD BE 
INCLUDED IN THE
 
BASE PRICE OF THE HAPDWARE.
 

6.0Q SINCE THE EQUIPMENT IS EXPECTED TO COST OVER DOLS 10,000 MISSION
 
WOULD APPRECIATE SUGGESTIONS OF M/SER/IRM FOR THIS PROCUREMENT IN ACCORD
 
WITH AID GENEPA'L NOTICE OF MARCH 12, 1984.
 

7.0 ALSO, WeJLL APFFRECIATE ADVICE AS TO THE OPTIONS AVAILAPLE TO EFFECT
 
THIS PROJECI-FUN:ED PURCHASE (ONCE PROAG IS SIGNED), E.G., SEP/COM 
THROUGH LIO -. SEPIRM, LOCAL DEALER. FYI, THE EXPANDING LOCAL 
MICROCOIF UTEF MRI El NOW INCLUDES REPRESENTATIVES OF WANG. APPLE, HF, 
EPSON AN[ LAL ASSEMBLED IBM-PC COMPATIBLE HARDWARE. 
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8. TO AVOID TIME 
CONSTRAINTS ANTICIFATED IN THE INSTALLATION OF THE
 
PROJELT-FUNDED MICROCOMPUTERS, 
USAID PROPOSES A NINE-MONIH PF'EPROJECT
 
ACTIVITY TO USE THE TECHiICAL AND MICROCOMPUTER HARDWARE/SOFTWARE
 
SERVICES OF A LOCAL FIRM TD ESTABLISH THE FIRST PHASE OF THE MIS FODF
 
MALARIA CONTROL BY CREATINL A DATABASE AT NMEP FROM AVAILABLE HISTORICAL
 
MALARIA SURVEILLANCE DATA. USAID WOULD APPRECIATE M/SER/IRM
 
SUGGESTIONS/CONCURRENCE TO USE 
PD&S FUNDS TO PROCUIE TECHNICAL SUPPORT
 
AND MICROCOMPUTER USAGE FOR 
THE PROPOSED ACTIVITY. THE ESTIMATED COST
 
FOR THE PREPROJECT ACTIVITY IS DOLS 
35,100 INCLUDING NINE PERSON-MONTHS
 
SENIOR-LEVEL TA, EIGHTEEN PERSON MONTHS MIDDLE-LEVEL .TA, THE USE OF 
IWO
 
16-BIT, MS-DOS MICROCOMPUTER SYSTEMS (WITH HARDWARE AND SOFTWARE AS
 
SPECIFIED ABOVE) DEDICATED EXCLUSIVELY TO THE PREPROJECI ACTIVITY, AND
 
ALL TRAINING MATERIALS INCLUDING 0 1O-MIN TRAINING DOCUMENTARY VIDEOTAPE,
 
OVERHEAD PROJECTION TRANSPARENCIES, TECHNICAL DOCUMENTATION, AND USER'S
 
MANUALS. THE MICROCOMPUTER USAGE COMPONENT 
OF THE COST IS ESTIMATED TO
 
BE DOLS 400 PER MONTH FER COMPLETE SYSTEM.
 



ANNEX 	A: COST ESTIMATE WORKSHEET
 

Nonrecurrent Costs 


Physical System
 

NMEP Central Office
 
2 16-bit microcomputer systems 


with MS-DOS operating system,
 
512k random access memory,
 
keyboard, monochrome monitor,
 
10 	MB hard disk drive, one
 

floppy disk drive (DS/DD)
 
2 dot-matrix printers (132-ch) 


2 pen plotters (four-pen) 

I letter-quality printer 


2 A/C voltage stabilizers 


100 floppy diskettes, OS/DD 

50,000 sheets fan-folded stationery 


20 dot-matrix printer ribbons 

20 letter-quality printer ribbons 


4 pen plotter replacement kits 

1 air conditioner, 1.S ton 

2 microcomputer desks 


2 computer desk chairs 

1 disk storage cabinet 


I dust-proof flooring 


2 Freight 


Pilot 	Test State
 

31 	B-bit r,icrocomputer systems 


with CP/M operating system,
 

64k random access memory,
 
keyboard, monochrome monitor,
 

two floppy disk drives (OS/DO)
 

31 dot-matrix printers (132-ch) 

31 A/C voltage stabilizers 


620 floppy diskettes, OS/OD 

100,000 sheets fan-folded stationery 


93 dot-matrix printer ribbons 


31 Freight 


Subtotal of Physical Resources 


Logical System
 
NMEP Central Office
 

2 MS-DOS Operating System 

2 dBASE III 

I Wo-dstar 2000 


1 Lotus 1-2-3 

I SPSS/PC 


I CP/M to MS-DOS Utility 

Pilot 	Test State
 

31 CP/M Operating System 

31 dBASE II 


31 	Wordstar (or similar) 

31 Supercalc 2 (or similar) 


31 Plotrax/transplot (or similar) 

31 Microstat (or similar) 


Subtotal of Logical Resources 


Unit
 
Cost Total
 

8,000 16,000
 

650 1,300
 

1.300 2,600
 
1,700 1.700
 

80 	 160
 

3 300
 

0.02 	 1,000
 

10 200
 
10 200
 

40 160
 
1,200 1,200
 

IS0 300
 

30 60
 
ISO 150
 

500 S0
 

400 800
 

1,200 37,200
 

GS 20,150
 
80 2,48e
 

3 1'BE@
 
0.01 	 1,000
 

10 930
 

300 	 9,30C
 

99,558
 

Incl 0
 
500 1,000
 
450 450
 

350 350
 
800 800
 

250 250
 

Incl 0
 
350 10,B50
 

Incl 0
 
Incl 0
 

170 5,270
 
300 9,300
 

28,270
 



System Implementation 
36 pm of computer specialist 800 28,800 

72 pm of computer training splst 500 36,000 
1 training material3 2,500 2,500 
I system documentation, publ 2,500 2.500 

Subtotal of System Implementation Resources 69,800 
Subtotal of Nonrecurrent Costs 197,620 

Annual recurrent costs (4 yr provided by project component)
 

NMEP Central Office
 

2 computer maintenance fee 

20 floppy diskettes, OS/DO 


50,000 sheets fan-folded stationery 


20 dot-matrix printer ribbons 


20 letter-quality printer ribbons 

4 pen plotter replacement kits 


Pilot Test State
 
31 computer maintenance fee 


310 floppy diskettes, DS/DO 

100,000 sheets fan-folded stationery 


93 dot-matrix printer ribbons 

Subtotal of annual recurrent costs 

Subtotal of four years' recurrent costs 

Subtotal of all project component costs 

Contigency 


GRAND TOTAL OF PROJECT COMPONENT 


100 200
 
3 60
 

0.01 	 S00
 

10 200
 

10 200
 
40 160
 

100 3,100
 

3 S30
 

0.01 1,000
 

10 930
 

7,280
 

29,120
 

226,740
 

3,260
 

230,000
 


