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12 April 1969

br. I. C. Kaufman
Departwent of Paychiatry
tniversity of Colorado Medical Center

Denver
Dear Dr. Faufman:

Encloged is the Taximetrics Laboratory suggested involvement
with the Program for Human and Primate Studies, to be included

in your HIH grant.
I hope that there is sufficient information included.

Attached is a memo from Mr. Hersh estimating your line budget
needs to accosplish what has been outlined in the enclosed work

program.

These are estimated, however; we have little information
to make them more than guesses at this time.

Good luckl
Sincerely,
pavid J. Rogers
Professor of Biology
DIRrgm
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Introduction: The Problem

A dialog between the Program for Human and Primate Studies (PHUPS)
and the Taximetric Laboratory (TaxLab) began in Pebruary 1969 when each
became aware of the other. The TaxLab, an administrative unit of the
University of Colomado (now in the process of becoming an Institute of the
Graduate School) has an active interest in information systems development
and implementation, systems analysis of scientific research groups, and re-
search in the construction of theoretical modals for information syathesis
(see Appendix 1 for full description). Soma of the problems posed by PHUPS
are of interest to the members of the TaxLab; some of the systems developed
by the TaxLab are of interest to PHUPS - especially in that they are opera-
tional and that the TaxLab is willing and able to implement them for PHUPS's
use.

Subsequent dd#alogs disclosed the following major areas with respect
to PHUPS's research problems which the TaxLab can address effectively and
within certain cost-time constraints.

1. PHUPS research design (experiments) will generate a great deal of
information (data in the form of observations); therefore, a comprehensive
system must be designed and implemented which will allow for the effective
flow of data from initial observations, through a fast computer-assisted
information system providing efficient storage and selective retrieval
capacities. The system must be flexible enough to adapt to different data
problems, be integrated into the PHUPS program design, operate within
defined time-cost constraints; and provide for the training of operators
and users at all levels of competence.

2. Data from previous work (now on magnetic tape) regquires conversion

for entry into the information system.
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3. Programs for data manipulation (analytic and synthetic) are required
by the PHUPS researchers to make meaningful their research findings. Certain
analytie programs (such as statistical packages) have been used satisfac-
torily; however, there are expressed needs for symthesis programs (based on
non-analytic mathematical models, see Appendix 2). Training in the use of
these programs must be provided for the Research staff.

4. The information systems and data manipulating programs must be made

available as scon as possible inorder to produce results so that the re-

searchers may evaluate their experimental designs and publication can be s

begun.

5. It is necessary to determine the costs of running such programs
and systems of their effectiveness in handling these types of data.

g
PLAN
a. Taximetrics Laboratory Resources

Under Mational Sclence Foundation Grant GN 656, entitled "Development
of a Biological Information Retrieval System" the Taximetrics Laboratory
has built and demonstrated a system known as TAXIR. The TAXIR system is a
currently operative, computer-assisted information storage retrieval sys-
tem comprised of several related but independent modules, each specifically
designed to serve a particular function in information retrieval. One
such module is the TAXIR Accessioner. TIts task is to accept any Boclean
expressions (logical combinations of search criteris) for a collection of
items and respond with the list of items which meet the conditions of that
Boolean expression.

The system stores the Data Bank (records of descriptor state membership
for each item) as base characteristic functions. This &echnique enables
vast amounts of information to be stored in relatively little space. Boolean

operands can be reconstructed by a simple calculation with these base
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characteristic functions. Further, the ease and flexibllity with which any
logical combination of search criteria may be implicated, through execution
with base characteristic functions, makes feasible the presently uncommon
practice of actively using any conceivablbe criterion, instead of just the
three or four most ohvious ones.

For queries with moderately sophisticated logical combinations of
search criteria (operands [such as, in the Boolean query language of TAXIR,
Query - List items with (flower color, red OR pink OR NOT leaf wvenation,
pinnate) AND month of flowering, From April to June AND geographical loca-
tion, Haryland*] the TAXIR Accessioner operates with considerable efficiency
since calculation largely replaces the traditional file searching.

The TAXIR system is being installed by several collaborators (see

Appandix 3).

b. Implementation

1. The TaxLab will assist in integrating the TAXIR system (including al
all aspects of information flows, operator training, cost/effectiveness
analysis of the operating system and continued service on the system) into
the PHUPS research design.

The current TAXIR system can be implement early in the project.
Certain modifications and new modules can be made during the first 12 - 18
months of the project to assure proper Information Systems service.

2. From the current dialogs with PHUPS it appears that certain opera-
tional data synthesis models developed by the TaxLab (see Appendix 4) might
be useful in the general research desing: in the description and classi-

fication cof data.
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other discussions between Dir, Styne and Dr. Ratabrook (research bio-
mathematician on tha TaxLab staff) have posed severdl possible model formu-
lations which could be of great value in the PHUPS research. These modals
might be build and made operational during the first 24 months of the project.

3. The TaxLah is prepared to make a full cost/effectiveness analysia
of all systems used for further evaluation and implementation. Purther the
Taxlab will ba available to the PHUPE staff in a continuocus and intensive
dialog concerning theme problems, systems installation, etc.

It is suggestdd that the Taximettics Laboratory be employed as contract
consultants to implement systems which will address the aforementioned
problems. For these services for the first year the fee will be $50,000;
the second $25,000, and the submequent years $5,000.

For a complete hreakdown of the work the Taximetrics Laboratory proposse
to do for the Program for Human and Primate Studies, and the man-time esti-

mated to carry out each sub-project, please see the following work program.
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IXI. Work Program

About fifteen man-days of the Taximetrics Labosatory time
has been spent in dialogs with PHUPS to date. The discussions
have been very fruitful and indicate a very profitable collaboration.
The following is a flow chart delineating the tasks to be done
by the Taximetrice Laboratory for aid with PHUPS and constitutes

the work-program diagram. The various paths to these taska are

color-coded.

The work program summary and notes indicate the estimated amount
of time needed to accomplish these tasks and the estimated time
periods during which various tasks will be faced.

The Budget follows, indicating roughly from the work program

the amount of money needed to accomplish the various taska and how

paymant is requested.
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THE TAXIMETRICS LABORATORY INVOLVEMENT WITH COLLABORATOR

Tdentification of Collaborator's Problems:
Dialog among researcher, research administrator
and Taximetrics Staff.

il B

Problems related to: Problems related to:
Research, research methods, Operating systems, including work
experimental design procedures for all aspects of facility;
research administration; personnel
.L ’-‘_L'_U training; cost accounting and accoun-
Non-data oriented: Data related ting control systems, resource
e.g. simulation aquisition, etc.

v

Information gathering,
End abstracting, reporting, |
{information,/flows)

[Information flows ]

=

Information structuring
and recording

V)
I =

¥
Information storage and

retrieval . Review TAXIR systems
——ihl - Go to
Data manipulation, Research Box A

analysis and synthesis

) L d

Other Rnalytic Data synthesis Legical
Systems (Combinatoric (Boolean) Reviaw TAXIR
modelling) manipulation (Accessioner)

e

IGD to Research Hox AI

)

[Gc to Resesarch Box 5]

1
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b Research, Systems Development and Testing

L

Are there operating systoms poes collaborator have a currently
A to meet these problems? operating system? B
E.g., Graph, Charanal, ctc.

yes no yves

\ |

Can an operating model Taximetrics staff does
be built to solve the cost/effectiveness anal-
problem? ysis of current system,
T as required.
no lyes
Build model \ l
; Are changes in system
End. 1 ;ndicated?

Dialeg between Tax. Lab.
staff and researcher:

Does this answer the no yes
problem? 5
Redesign aspects of
current operating
ne | yes system.
, I
N 4
Design cperational L__; Discuss operating systems
system problems s
Test for cost/ 1s modification, design or
effectiveness redesign required?
i no yes
A
IE to Implement Box GI Design pilot oper-
atien Tudel

Test for cost/
effectiveness

~

Implement {

System - | Is model acceptable?l

End
|
| ves no
N

Train perscnnel in ‘

new operqting system.

I C/E analysis of new systeml
Report to research "&=
adminisirator. ,
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Review of TAXIR and Research

Does collaborator have a current
I\ information system in operation?

o yes

Make an extensive C/Elanalysis
of the current system

1!

Is the TAXIR system indicated?
(Is it more C/E than present
system?)

yes no

Can the current state 3
of the TAXIR system be

used to solve the
identified problems?|

Can changes be made Shtess
or new modules be
constructed for the
TAXIR svs}em?

I

Set up-models
{changeshlor modules

L

Develop operating

(changes) modules \\

A

4

Test (changes) —=> | set up work flows
model for C/E for the integration
of the TﬁXIR system.

L

[én tc Implement Box A
1. C/E = cost/effectiveness bl
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Implementation

_d

j\ [E?struct

user in TAXIR conceptsl_]

Set up Iteml

Set up Define Items; order of
Descriptor

J

B Define and set up Work Blm:k2

I

I Is data machine readable? I

yes

\

Is data in TAXIR Define
Item (DSP)3format?

T

Write and test

conversion program

I

Run data on

conversion program

P

ng

/

Is data operator trained
for TAXIR (DSP) scan and
record procedure?

yes ) 1}9

‘Scan and record itemsF“———‘

I

1. See Appendix 5, Introduction

to TAXIR, for explanation.

2. Data Work Blocks is defined as

the block of data containing a
ficient number of item entries
information to be processed as

suf-
or
a

separate subset of the entire bank.
Using "blocks",rresearch work can
procede while preparation of remain-
ing data bank goes on, or while other

data is added to the data bank.

3. Data Synthesis Programs

g bz
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\

nggin data operatgﬂ
=

Is data operator trained
for TAXIR (DSP) verify
and correct procedure?

|yes mL_
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Implementation (continued)

J l

Is cperator trained to ca.J:l TAXIR (DSPs) on

B the computer? (Write necessary control cards
and data deck parameter cards, and write module

statements?)

T

yes '\, \ no

Train operator

-~ ~

LIS TAXIR to be used at this point?J
1 (|

i
no Jyes

e

71 Bun data on computer using DSPs Run data on computer, build and store
t

i 1) Accessioner
2) BQOK
) 2P J
\ | -
1 Query Accessioner ]
Is an interfacing system to be J
used to put results in TAXIR? Is an interfacing module for TAXIR
Y cutput to wvarious other data pro-
yes cessinﬁ programs needed? \
.“r. i) q yele
Print output Fmplement and
store l?rint BOOK] Print Queriesl Gutput
to other
systqm
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Work Program - Summary (continued)

1. TAXIR should be operating within the first 3 - 6 months and should be
fully operational during the first 8 - 16 months. Continued updating of
the TAXIR system and several TAXLab services should continue throughout

the PHUPS project.

2. Certain of the Data Synthesis Systems sould be operational during the
first 22 - 30 months. Continued research dialog for theoretical modelling

should continue during the PHUPS project.

3. The operational analysis will be on-going during the entire project.

The time needed varies as changes are made in the operating systems.
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III. The Buidget

The cost figures are based on:

1) the costs for the professional staff for the estimated

man-days of work;

2) the cost for support staff for the estimated number of
man-days; and

3) the cost of equipment (input/output device rented,
typewriters, etc.): I

4) the rental of computer time for program development and

—

cost/afficiency testing;
5) travel (Boulder-Denver);

6) general Taximetrics Laboratory overhead;

7) consumable supplies.

Color Months
Chde
0 12 24 36 48 60
\Ff Pink $25,000 $10,000  $1700  $1700 $1700
3‘ Blue 8gpo0 2,500 800 800 1200
(JB) o Green 179000 17,500 2500 2500 2100

These amounts should be pro-rated over 12-month periods (years) and
paid in equal payments for that year (e.g., Year 1 - about §4,167

per month, ete.)
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Problem Area 1
Man-Days Reguired

|

T s T B P O
|
300 man WP 5o s 2o wp o Wy 2o wp i
!

Problem Area 2 ﬁﬁi M t ;

i 1 .'J .}/‘M _] : .hu !

Man-Days Required Mmm’mﬁ ;'ffm_: [ jr’j i f»‘ Jqﬂ/\-’\M/WLAM\WA-'WxAnaI
200 mem Aags 1320 my 50 wo 3o mp .ua-,,

Problem Area 3

Man~Days Required 'mﬁh‘*ﬂv‘ﬁ - or—or A, — - M
lo® Wex- 1 f !

2 L1 02 oW, o O 7 - L b B e 5 mp £z
oo m D 398 m0 bo MO bo WD bo ml.

Each set of tasks faced by the TaxLab to address a major PHUPS problem area
is color coded and run through the Task Flew Chart.

The above chart summarizes the times during which tasks will be faced, and
the approximate time needed for each task flow.

Man-days - of TaxLab professional research staff only. TaxLab support
staff services to be rated at approximately 1 Man-day support staff =
2 days professional staff for this project.
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Introductien: The Problem

A dialog between the Program for Human and Primate Studies (PHUPS)
and the Taximetrics Laboratory (TaxLab) began in February 1969 when each
became aware of the other. The TaxLab, an administrative unit of the
University of Colorado (now in the process of becoming an Institute of the
Graduate School) has an active interest in information systems development
and implementation, systems analysis of scientific research groups, and re-
search in the construction of theoretical models for information synthesis
(see Appendix 1 for full description). Some of the problems posed by
Phups are of interest to the members of the TaxLab; some of the systems
developed by the TaxLab are of interest to PHUPS - especially in that they
are operationa)] and that the TixLab is willing and able to implement them
for PHUPS's use.

Subsequent dialogs disclosed the following major areas with respect
to PHUPS's research problems which the TaxLab can address effectively and
within certain cost-time constraints.

1. PHUPS research design (experiments) will generate a great deal of
information (data in the form of cbservations); therefore, a comprehensive
system must be designed and implemented which will allow for the effective
flow of data from initial observations, through a fast computer-assisted
information system providing efficient storate and selective retrieval
capacitiesv

;Iéhe system must be flexible enocugh to adapt to different data
problems, be integrated into the PHUPS project design, operate within
defined time-cost constraints; and provide for the training of operators
and users at all levels of competence.

2. Data from previous work (now on magnetic tape) reguires conversion

for entry into the information system.
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©Dpurating programs for data manipulation (analysis and synthesis)

be made available to handle large amounts of data for research programss
Some of the needs have been defined and programs found (statistical pack-
age) but the needs for synthetic systems (combinatoric models) will need
further development. Training in the use of these programs must be
provided for the research staff.

4. These systems must be made available as scon as feasible in order
to produce research results so that (a) it can be published, and (b)
that the researchers may reevaluate their experimental designs.

5. A determination of the costs of running such programs and systems
and of their effectiveness in handling this type of information is

necessary.

tnder Mational Science Foundation Grant GN 656, entitled "Development
of a Biological Information Retrieval System" the Taximetrics Laboratory
has achieved its goal, a system known as TAXIR. The TAXIR system is a
currently operative, computer-assisten information storage retrieval sys-
tem comprised of several related but independent modules, each specifically
designed to serve a particular function in information retrieval. One
such module is the TAXIR Accessioner. Its task is to accept any Boolean
expressions (logical combinations of search criteria) for a collection of
items and respond with the list of items which meet the conditions of that
Boolean expression.

The system stores the Data Bank (records of descriptor state membership
for each item) as base characteristic functions. This technigque enables
vast amounts of information to be stored in relatively little space, Boolean

operands can be pemenstructed by a simple calculation with these ﬂase -
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THE TAXIMETRICS LABORATORY INVOLVEMENT WITH COLLABORATOR

Identification of Collaborator's Problems:

Dialog among researcher,
and Taximetrics Staff.

research administrator

a2y

Problems related to:
Research, research methods,
experimental design

L

Non-data oriented:
e.g. simulation

Data related

End

Problems related to:
Operating systems, including work

research administration; personnel
training; cost accounting and accoun-
ting control systems, resource
aguisition, etc.

procedures for all aspects of facility;

Ll

Information gathering,
abstracting, reporting,
(information flows)

!Informatinn flows-]

|

Al ')

Information structuring
and recording
L

I

Information storage and

retrieval Review TAXIR systems
Data manipulation,
analysis and synthesis
Other Analytic Data synthesis Logical
Systems (Cembinatorie (Boolean) Review TAXIR
modelling) manipulatien (Accessioner)
T
—_—F

Research Box
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Research, Systems Development and Testing

|

—,

E.g.

Are there operating systems
to meet these problems?
Graph, Charanal, etc.

Does collaborator have a currently
operating system?

yes

problem?

Can an operating model
be built to solve the

Implement

no

End

!
yye

-]

Build model

Dialog between Tax. Lab.

staff an
Does thi
problem?

d researcher:
s answer the

no

Digitized by the Hunt Institu

yes

'Q\

Design operational
system

i

Test for cost/
effectiveness

fmplement

TAXIR 2, Box

no

yes

Taximetrics staff does
cost/effectiveness anal-
ysis of current system,
as reguired.

Are changes in system
indicated?

no yes
e

Redesign aspects of
current cperating
system.

J

Discuss operating systems

problems

Is modification, design or]
redesign reguired?

no

Design pilot oper-
ation mpdel

Test for cost/
effectiveness

Implement

| Is model acceptable?

\ yes ne
Train personnel in
new operating system.

[ C/E analysis of new system|

T




Review of TAXIR and Research

Does collaborator have a current
information system in operatien?

no yes

Make an extensive c/!'ana:l.yan
of the current system

Is the TAXIR system indicated?
e >, (Is it more €/8 than present
"1 system?)

yes

Can the current state
of the TAXIR system be
used to solve the
identified problems?

no

-
Can changes be made yes
or new modules be
constructed for the
TAXIR system?

yes

L2 :

| Set up models
{changes) or modules

' pevelop operating
i (changes) mduleﬂ
Achangen, S

L

Test (changes) _it up work flows
model for C/E - fp the @tegration
| e 2 of the TAXIR system.
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Implementation

L

L

l Instruct user in TAXIR concaptsl [

e s

[iar. up Iteml_l

Set up Define Items; order of
Descriptorl

V

{ncﬂ.m and set up Work Bl.oak.g’

¥

_L“ data machine readable?

yes

| 1Is data in TAXIR Define |
| Item (DSP) format? _[

Is data operator trained
for TAXIR (DSP) scan and
record procedurae?

1. See Appendix 5, Introduction
to TAXIR, for explanation.

2. Data Work Blocks is defined as
the block of data containing a suf-
ficient number of item entries or
information to be processed as a
separate subset of the entire bLank.
Using "blocks",rresearch work can
procede while preparation of remain-
ing data bank goes on, or while other
data is added to the data bank.

| Train data operator !
R

Scan and recordiitems

b

Is Work Block completed? =

e

Is data operator trad.nadl
for TAXIR (DSP) verify
and correct procedure?

yes l no
Ji Train operator
o = '
Verify and correct

|
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Implementation (continued)

Is oporator trained to call TAXIR (DSPs) on
the computer? (Write necessary control cards
and data deck parameter cards, and write module

statements?)

yes

no
A .

| Train operator
L

il’s TRAIR to be used at this point? I

no

yes

X
Ve

_4 Run data on computer using DsPsl
s

&

an interfacing system to be

uged to put results in TAXIR?
no

yos
Print ocutput Implement and
store

fun data on computer, build and store
1) hccessioner
2) BOOK

|
| Query Accessioner |

Is an interfacing module for TAXIR
output to various other data pro-
cessing programs needed?

no ll'lﬂ yes

Print BOOK| |Print Queries Output
= —] to
system
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A dialog between the Program for Human and Primate Studies (PHUPS)
and the Taximetrics Laboratory (TaxLab) began in February 1969 when each
became aware of the other. The TaxLab, an administrative unit of the
University of Colorade (now in the process of becoming an Institute of the

qehut
Graduate School) has aniinterest in information systems development and

implementation, systems analysis of scientific research groups, and r ch
in the construction of theoretical models for information symthesis (see
Appendix for full description). Some of the problems posed by PHUPS
are of interest to the members of the TaxLab; some of the systems developed
by the TaxLab are of interest to PHUPS - especially in that they are oper-
ational, and that the TaxLab is willing and able to implement them for
PHUPS's use.

Subsequent dialogs discéosed the following major areas with respect
to PHUPS's research problems which the TaxLab can address effectively and
within certain cost-time constraints.

1. PHUPS research design (experiments) will generate a great deal of

Com prahei s/

informatinn (data in the form of observations). Jh“:;ébgrz’a fsystem must be

designed and implemented which will allow for the effective flow of data

¢ Last
from initial observations, through ey computer-assisted :
= i sy Solec VL
information system pruvidinq* efficient storage and .u.'l.‘-ﬂac retrieval

. ); ) capacities, Wmmmwﬁ;

e

T Ilevels or m ’-_]

e
be £l T T S M L ?

whthin—eertmintime—cest—conatraintsy

v 2. Data from previous work (now on magnetic tape)prequires conversion

for entry into the information system.
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.
3. ~OF Hg-programs—for—dwter ipulation (analysis and synthesis) sl
Rrrae e, %
he de—available—to-handle—lasa TP T T— 4

agel but th fOr EyItheticsystems—t T il 2 21

further develos tip Training-in the use of th Bt must be o

ded for th h ££. -
provided for ue;e‘?:a:‘:}_ fﬁ A WamiP eI S ”L{
4. 'thle—ayswlmust be made available as soon as mta‘in order
| s
to produce research results so that (a) an be published, and (b)

that the researchers may ®' evaluate their experimental designs. -
Tiis Aewhon ho b Hvmina
5. -A-determimmedonr-eof the costs of running such programs and systems

and of their effectiveness in handling &his typeSof irfOTmatrom—ts- A At

Al U fat E

Under National Science Foundation Grant GN 656, entitled "Development

of a Biological Information Retrieval System” the Taximetrics Laboratory

has M‘_built ﬂbl m#ﬂchgu

» & system known as TAXIR. The TAXIR system is a

currently operative, computer-assisten information storage retrieval sys-
tem comprised of several related but independent modules, each specifically
designed to serve a particular function in information retrieval. One
such module is the TAXIR Accessioner. 1Its task is to accept any Boolean
expressions (logical combinations of search criteria) for a collection of
items and respond with the list of items which meet the conditions of that
Boolean expression.

The system stores the Data Bank (records of descriptor state membership
for each item) as base characteristic functions. This technigue enables
vast amounts of information to be stored in relatively little space. Boolean

operands can be reconstructed by a simple calculation with these base char-
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acteristic functions. Further, the ease and flexibility with which any
logical combination of search criteria may be implicated, thhough execution
with base characteristic functions, makes feasible the presently uncommon
practice of actively using any conceivable criterion, instead of just the
three or four most critical ones.

For Queries with moderately sophisticated leogical combinations of
search criteria (operands) [such as: OQuery - List items with (flower color,
red OR pink OR NOT leaf venation, pinnate) AND month of flowering, FROM
April to June AND geographical location, Maryland*] the TAXIR Accessioner
operates with considerable efficiency since calculation largely replaces
the traditional file searching.

The TAXIR system is being installed by several collaborators (see
Appendix ¥

1. The TaxLab will assist in integrating the TAXIR system((including all
aspects of information flows, operator training, cost/effectiveness analysis
of the operating system and continued service on the system) into the PHUPS
research design.

The TAXIR system as it is now can be implemented early in the project.
Certain modificatéons and new modules can be made during the first 12 -18B
months of the project to assuee poopeer Information SystemssService.

2. From the current dialogs with PHUPS it appears that certain operational
data synthesis models developed by the TaxLab (see Appendix ) might be
useful in the general research design - in the description and classification
of data.

Other discussions between Dr. Styne and Dr. Estabrook (research bio-mat
mathematician on the TaxLab staff) have posed several possible modelsformu-
lations which could be of great value in the PHUPS research. These models

might be built and made operational during the first 24 months of the project.
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(For a discussion the the Taxlab's view of the relation hetween mathematics i

and science, see Appendix .)

3. The TaxLab i3 prepared to made a full cost/effectiveness analysis of

all systems used for further evaluation and implementation. Purther the

TaxlLab will be available to the PHUPS staff in a conti and intensive
dialog concerning these problems, systems installation, etec.

It is suggested that the Taximetrics Laboratory be employed as

contract consultants to implement systems which will address the aforemen-
tioned problems. For these services for the first therfébegfdk béll be
$50,000; the second $25,000, and the subsequent years $5,000.

For a complete breakdown of the work the Taximetrics Laboratory
propoese to do for the Program for Human and Primate Studies, and the man-

time estimated to carrou each sub-project, please see the following work L |

program.
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1I. Work Program

About fifteen man-days of the Taximetrics Labosatory time
has been spent in dialogs with PHUPS to date. The discussions
have been very fruitful and indicate a very profitable collaboration.
The following is a flow chart delineating the tasks to be done
by the Taximetrics Laboratory for aid with PHUPS and constitutes
the work-program diagram. The various paths to these taska are
color-coded.
The work program summary and notes indicate the estimated amount

of time ded to plish these tasks and the estimated time

periods during which various tasks will be faced.
The Budget follows, indicating roughly from the work program

the amcunt of money ded to plish the various taska and how

paymant 1ls requested.
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III. The Budget

The cost figures are baged on:
1) the costs for the profeasional staff for the estimated
man-days of work;

2) the cost for support staff for the estimated number of

man-days; and

3) the cost of equipment (inputyoutput device rented,
typewriters, stc.);

4) the rantal of computer time for program development and
cost/efficiency testing; Il

5) travel (Boulder-bDenver);

6) general Taximetrics Laboratory overhead;

7) consumable supplies.

Color Months
Cle
2] 12 24 36 48 60
Pink §25,000 510,000 $1700 $1700 $1700
Blue BRQ00 2,500 800 800 1200
Green 179000 17,500 2500 2500 2100

These amounts should be pro-rated over 12-month periods (years) and
paid in equal payments for that year (e.g., Year 1 - about $4,167

per month, etec.)
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Problem Area 1
Man-Days Required

Problem Area 2
Han-Days Required

Problem Area 3
Man-Days Required

Each set of tasks faced by the TaxLab to address a major PHUPS problem area
is color coded and run through the Task Flow Chart.

The above chart summarizes the times during which tasks will be faced, and
the approximate time needed for each task flow.

Manddwss - of TaxLab professional research staff only. TaxLab support
staff services to be rated at approximately 1 Man-day support staff =
2 days professional staff for this project.
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Describe and define DATA Bank list
List Banks, examine each one

LY,
Descktbe work to be done on Bank -
within experimental design.

Is Bank TAXIR-izable? ht current
state of development)

I

Identify problem where TAXIR will
not serve.

Can accomodations or changes, or
new modules be build to handle
problem? Which modula?

no ; sl
Examine problem for Demonstrate work
another solution needed
Build model TC*'\f AR Z - 2
Teast ngal '1__;

Can it be made

operational?
Implement ! 3@3

Test for cost/
effectiveness
Y
Plan for

installation

l

v
On to operations

Out, Ad hoc
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TAXIR 2

DATA

Set up item concept vV
L set up Define Items"

pefine and set up work block «
Data Bank section

L

Is Data machine readable
ves

no
According to TAXIR Uefine Is operator tamined“Eorstan and
Item format? J/ record data on input machine?
yes r:: vy l no
Write and test Train operator for
conversion program TAXIR scan and record
and input machine use.
Run data om conver-
sion program Scan and record
\L on input machine

Test data on conver- L
sion program
Is work block complete?

‘L’
Is operator trained for
= TAXIR verify and correct
Procedure?
yes no

Train operator

Verify and correct data
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TAXIR 3
Is operator trained to call TAXIR on the
computer? (Write necessary control cards
and data deck parameter cards, and write ;
module statements?) [Intro. TRXIR, D. 10] At B t e o P
1 & % y ; L ; .. I . ._{‘ P
no R o e e
yes B =R LV T
I * Train uparato:_l N o Lo " r
i ¥, T e
"L R R A
Run data on computer to: s E r L antls
1) Build and,print BOOK (Intro. TAXIR, p. 5) Tty '_ 2 ¥ [t 3
2) Build and store Accessioner e ‘. - AT
(Intro. TAXIR, p. 5) izt At
. \ - . _’..
" . 0
Query Accessioner 1L5F RESt s R,
% Develop interfacing module for TAXIR output s ] ‘ N 4
to various data analysis programs. k. _ b iy
. '] . ‘I
D : T # TS
3 L &
:\r
b 2 4 = 9 —
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