
HE 
4456 
.A77 

REPORT NO. UMTA-IT-06-0094-76-1.4 

A PROGRAM FOR IMPROVING TRANSIT INDUSTRY 

MANAGEMENT INFORMATION SYSTEMS 

SEPTEMBER 1976 

VOLUME I - INFORMATION SYSTEMS IMPROVEMENT PLAN SUMMARY 

DOCUMENT IS AVAILABLE TO THE PUBLIC THROUGH 
THE NATIONAL TECHNICAL INFORMATION SERVICE 

SPRINGFIELD, VIRGINIA 22151 

PREPARED FOR 

DEPARTMENT OF TRANSPORTATION 
URBAN MASS TRANSPORTATION ADMINISTRATION 

OFFICE OF TRANSIT MANAGEMENT 
WASHINGTON, D.C. 20590 



NOTICE 

The contents of this report reflect the views of Arthur Andersen & Co. which is 

responsible for the facts and the accuracy of the data presented herein. 

This document is disseminated under the sponsorship of the Department of Trans­
portation in the interest of information exchange. The United States Government 
assumes no liability for its contents or use thereof. 



Technical Report Documentation Page 

1. J;;'.epo,t No. 2. Government Acce5sion No. 3. Rec,pienf s Coialog N o. 

UMTA-IT- 06- 0094-76-1.4 
~- Totle and Sub!,rle t'H.UJ iC'l FARE - TASK V - Subtask 1 - S. Report Date 

A Program for Improving Transit Industry Manage - September 1976 
ment Information Systems . 6. Performing Organ• iot1on Code 

8. Performing Orgcni zo!1on Report No. 
7. Au!ho, 1 s) M.E. Simon , D. Malachu.k, J.W. Nagel, W.T. V11.n 

Lieshout, J.E. Kasparek, H.E. Ross, T.J. Skelly 
9. Performing O rg an i iot,on Nome CW'ld Addre.ss 10. Wo ,k Un,t No. (TRAIS) 

Arthur Andersen & Co . 
11. Contract or Grant N o. 

1666 K Street, N. W. DOT- UT - t',0025 
Washington , D.C. 20006 13. Type of Report and P rriud Co vered 

... 12. Sponsoring Agency Nome ond Addres5 Final Report 
U.S. Department of Transportation December 1975 -
Urban Mass Transportation Administration September 1976 

Street, 
1 

~oring Agency C ode 
--·-

400 Seventh S.W. 
W.asbjngi.oD, D. G. 20590 
1 S. Supplementory Notes 

Prepared in cooperation with Project FARE Industry Control Boar d, Wells 
Research Co., Harmon & Associates and Fred Burke 

16. Abstract This report is the final of a series of three reports which de- ; 

velop a transit management information systems improvement progr am . 
This final report is presented in three volumes. 

Vo lume I - INFORMATION SYSTEMS IMPROVEMENT PLAN SUMMARY is comprised of 
three sections. The first section provides background infor-
mation and summari zes the results of various site vi s its per-
formed during the project. The second section presents a 
proposed set of systems projects for UMTA sponsorship based on 
criteria presented therein. The third section presents a 
methodology and process for individual transit properties to 
follow in their systems planning activities. 

Volume II - SYSTEMS DEVELOPMENT WORK PROGRAMS contains work programs for 
UMTA and transit propert i es to use in their respective systems 
development and implementation efforts . 

Volume III - SYSTEMS DEVELOPMENT REFERENCE MAN UAL contains descriptions of 
various system components which together comprised an inte-
grated t ransit management information system. This volume also 
contains a compendium of management responsibilities and asso-
ciated information ne eds which can provide a starting point for 
inr1ivir1w:il n-rnnP-rt.iP.q qvqf.pms nl~nnirn:r efforts. 

17. Key Wo,ds 18. Dist,il,,,rion Slalemenl Availability is unlim-
ited. Document may be released to the 
Clearinghouse for Federal Scientific 
and Technical Information , Springfield , 
Virginia 22151, for sale to the public. 

19. Security ClasaiL (of ttlis repcwt) 20. S•cvrity Classif. (of this paged 21. No. of Pages 22. P,ic• 

Unclassified Unclassified 
Form DOT F U00.7 ts-m 

* U, S. GOVERNMENT PRlNTrNG OFFICE: 1973 725-504/)28 

S.C.RJ.O. LIBRW 



JUN 1 9 '91 
HE 
4456 

12 20 .A77 



PREFACE 

This report presents an internal management 

systems improvement plan for the urban mass transit industry. 

It contains for both UMTA and individual transit properties 

the approaches, design concepts, work steps and related 

reference materials needed to plan, develop and implement 

the particular systems necessary to upgrade and modernize 

the industry's current management information systems. 

Purpose of the Plan 

This plan was developed at the request of the 

transit industry. Many transit executives rec og nized that 

better and more timely inf ormat i on - management reports on 

trends, problems and exceptions, targets achieved and missed, 

etc. - would provide opportun i t ie s to make more informed 

decisions regarding the operations , maintenance, financial 

management and marketing functions of their business. 

These executives recognized that meeting these 

needs will require a substantial investmen t of time and 

resources in new management information systems. From the 

outset, the t ransit industry, through its trade association, 

urged that a cooperat ive and coord inated program be developed 

to enable the pooling of expertise in the development of a 

management information systems improvement plan . The plan 
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contained in this report provides a new framework for each 

transit property to consider as it determines its own systems 

requirements. 

Implementation of This Plan Is Not An UMTA 
Requirement 

This publication p recedes by only a few weeks, the 

sc h e du led prescription by the Secretary of Transportation o f 

t h e Sect i on 15 requirements for a uniform system of acco un ts 

a nd re co r ds and a uniform reporting system . Sect i o n 15 of 

t h e UMT Act requires transit properties applying for Sect i o n 

5 as si stance to collect financial and ce rtain no nfinanc ial 

ope r at ing data in prescribed , unif orm classifications, and 

to r epo r t such data annually . Ther e is no requirement 

under Section 15 to adopt the man age ment inf o rma tio n systems 

impr ov emen t plan presented in thi s report . 

Org a nizati o n of the Report 

Th e report is conta ined in t hre e volumes : 

VOLUME I ( t his vo lume) is entit l ed Information 
Systems Improvement Plan Summary . Sect i o n 1 of 
this vol um e presents an ove rview o f the transit 
industry, its manage ment and the curren t state 
of its management information systems and the 
methodology used during this projec t to develop 
t h e plan fo r impr ov ing t h ese informat ion systems 
i n the future. Sect i o n 2 then describes t he 
var i ous types of systems projec t s which UMTA 
sho ul d develop on an industry - wid e basis and 
finally, Section J describes the process which 
individual p r operties should fol l ow in planning 
the ir systems development act ivi t i es . 
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VOLUME II (bound separately) is entitled Syste ms 
Deve l opmen t Wo rk Prog ram s . It c onta in s summa ry 
a nd detailed work prog r ams for UMTA ( Section A) 
to plan and cont r ol its systems development ef f o r ts 
and f o r l ocal pr op ert i es ( Sect i on B ) to g uid e thei r 
syst ems pl anning a nd implementat i on act i vities . 
These work programs are categorized b y d evelopment 
phas e, the f i rst o f whi c h for local properties 
would b e t he devel o pmen t o f t heir o wn ma nagement 
systems p lan b ased o n the proce ss recommended in 
Vol ume I a nd the reference materials provided in 
Volume III . 

VOLUME III (b o und sepa r a tely) is e nti t led Systems 
Des i g n Refere n ce Ma nual . Sect i o n A of this manual 
presents desc ri ptions o f va riou s system compone n ts 
which t oget her compr i se an integrated tran s it 
managemen t information sy st em. The se des cr iption s 
include illust r ative i nputs to the syst em , va ri o u s 
p r o ces s i ng steps and il lustrat iv e outp u t report 
l i st ings . These desc ri pt i ons indi cate the boun ­
dar ie s of each system component in terms of t h e ir 
var iou s act iviti es o r applications . Th ey furt her 
s h o w h o w eac h compone n t in te rfaces with the ot her s 
to form a n in t egrate d system . Sect i on B cont ains 
a compendium of management ac tivities, associated 
informat i on n eeds and the particular system 
co mpon ent whi c h pro vides the informati on indica ted . 
This compend ium along wi th t he system component 
descr i ptions can be us ed by individual transit 
prope r ties in determin i ng the information require ­
ments and system components which best suppo rt 
their own ma nag e me nt process . 
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SECTION 1 - OVERVIEW 

Project FARE (~inancial ~ccounting and ~eporting 

Elements) began in early 1972 as an UMTA-funded, transit 

industry-sp onsored effort to define a uniform external 

reporting system. Its objective was to specify key finan-

cial and operating data which would be uniformly reported to 

allow for an aggregated analysis o f the indu st ry and to 

provide a basis for de ta iled comparisons among individual 

transit systems. The performance of this project has been 

monitored by an Industry Control Board (ICB) composed o f 

representatives from operating transit systems and agencies 

concerned with transit operations. 

The initial FARE project included four major tasks 

and was concluded with the publication of the FARE Task IV 

Report in November, 1973. That report specified a uniform 

reporting system that was endorsed by the transit industry 

through its industry assoc i at i ons. In addition to describ-

ing this industr y -wide system for external rep orting , the 

FARE Task IV Report also noted that an urgent need to improve 

t he internal management informa t ion systems prevailed 

throughout the transit indus t ry. Relevant information is 

often not available to assist transit management in fulfilling 

their responsibilities: establishing goals and objectives ; 

developing implementation strategies and p l ans ; monitoring 

actual performance; evaluating alternatives for corrective 

action. 
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In re sponse to these need s of the transit industry, 

UMTA, in Dece mb er o f last year, initiated a Task V of Project 

FARE. Task V was organized to include the following two 

major subtasks. 

Subtask 1: 

Subt ask 2: 

Define a program for imp roving transit 
industry internal management informa ­
tion systems 

Develop a sy stem for processing FARE 
reports which will be submitted by 
operat ing transit systems 

These subtasks are being perf o rmed concurrently and are 

unrelated to the extent that Sub task 1 addre sses the indus ­

try ' s need for a plan t o upgrade internal management sy .Jtems 

while Subtask 2 involves implementation of the external 

reporting system designed during previous FARE Task s I-IV . 
/ 

The subtasks are related to the extent that the internal 

management systems plan must addre ss wha t internal systems 

capabilities are needed to enable a transit p ro pe rt y to comply 

with these FARE requirements . The work performed on Subta sk 

2 is being presented under a separate set of project r e po r ts . 

The material contained in this report presents the backg ro und , 

approach and recommendation s of Subtask 1 -- a plan to impr ove 

transit industry internal management inf o rmati o n sys tem s . 

Background 

The status of mana g ement systems in the public 

transit industry is unique in that the industry recognize s 
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the deficiencies and has proposed that a coordinated p lan 

for improv e ment be devel op ed . The industry desires to sh are 

the r es ult s of th e projects id ent i f ied in thi s p lan a nd 

the r e liy realize b ot h the economi c and qualita ti ve advantages 

that can r esu l t fr o m s har e d effor t s and expertise . To 

under s tand the potentia l imp ortance o f these future ef f o rt s , 

two facts must be r e membered : 

1 . Public tran s it manag e men t today doe s not ha ve 
acc e ss to the type s o f management suppo r t sy stems 
that are common in most public and private e nt e r­
p ri s es . 

During the past two decades, organizat i ons of 
e ve r y type , size , and de s cription in other 
indu s tri es ( p ublic a nd pr i vate) have made 
substantial progress in devel op ing and 
applying mod e rn inf o rmation systems tech ­
n o l ogy to more effic iently manage th e ir 
busine ss . During most o f t hi s pe ri od , 
transit was largely a depr esse d, rat e ­
regulated private indust r y a n d , with few 
e xcepti on s , tr an s it management did not have 
the c a pi tal available to take advantage of 
inf ormati o n systems te chnol ogy and it s 
oppor tunitie s f or incre ased productivity . 

Wi t hin th e most recent p a st , an increasing 
public t ran s i t , investme n t has b ee n dir e ct ed 
at impr ov ing and expanding t ran s it serv i ce 
through the intr odu c t i on of capital to a dd 
and replace rolling stock , fac i lities and 
st ru ctures and to deve l op whole new transit 
syste ms . This level of cap ital investment 
a c ti vity ha s demanded management's p ri orit y 
attention . This was undoubtedly necessary, 
b u t a r esu l t has b een that other management 
concerns have b ee n de fer r ed . These defer ­
r ed items include the conce rn f o r imp r o ving 
in ternal management systems . In this re ­
gard, it should also be noted t hat while 
substantial s um s have been appropr i ated 
for capital investments, ve ry littl e has 
been available to fund the development of 
managem ent systems and few transit propert i es 
have had su f f ici e nt local funding available 
for management sys tems p roj e ct s . 
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2 . Public transit management presents solid indica ­
tions that it desires and would make sound use of 
impr oved management support sy stem s . 

Methodolgy 

The transit industry, a lthough now mostly owned 
and subsidized by government, conduc ts itself 
as a retail co nsumer enterprise . Tran s i t 
managers continue to perform as business - like 
professional managers , comm i tted to att r act ing 
transit users and to providing a cost - effect i ve 
public service . 

Public transit management rec ogn i zes, and has 
for some t im e , t he s i gn ifi cant advantages to 
be gained fr o m improving presen t in te rnal 
management pract i ces and systems . It is 
large ly through trans it industry ini tiat i ves. 
that this st udy was launched, and i t i s wi t h 
their guidance that the plan to im prove 
in ternal transit management syst em s has been 
developed . 

The plan for impr o v i n g internal t r an sit management 

systems wa s devel oped in th ree sequent ia l phas e s : 

1 . Identif y t ransi t managemen t ' s responsi bi lities and 
c har acte ri ze the types o f inf o rm at i on needed to 
fulfill them . 

2 . Devel op t ransit managem ent system design concepts . 

J . Define pro je cts for a coordinated t r a nsi t manage ­
ment systems impr ovement program . 

Interim project r epo rt s were is sued at t h e completion of 

p h a ses o ne and two . Th i s document represents a final project 

report prepa r ed upon complet ion of p ha se three . It also i n -

eludes the mat erials contained in the p reviously issued 

in te rim repor ts . 
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The materials developed during the first and 

second project phases were based on various fact - finding and 

a nalysis methods. Initially, substantial research was 

performed to analyze the results of work done on p revious 

projects. For instancP, the project team reviewed and 

analyzed specific systems planning and design documentation 

developed f or or by several transit properties. Systems 

design and planning documentation done for or by organizations 

in a number of other industries was also reviewed. And most 

importantly, the project team took the results of their 

research into the field and visited nearly twenty representa­

tive transit properties throughout the co untry. 

These site visits each required from one to four 

days, depending o n the size of the property . The purpose of 

each visit was to explore with all levels of managem ent the 

appr oaches used to manage each of the activities of their 

transit system. The project team had a unique opportun ity 

to exchange ideas with these individuals as well as to ask 

questions or review current practices. The project team 

also had the opportunity to review information systems 

already in place and to discuss their strengths and weak -

nesses. The visits provided insight int o the relative 

priorities of certain types of informati on (and therefore 

information systems) and into information systems develop ­

ment plans previously defined. 
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The exhibit on page 1-7 lists the sites selected 

and the criter i a used to assure represen tat ion of the trans i t 

industry. 
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Modes 
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X ( J65) X ( l JO) 
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X ( 55 ) 
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Multi ­

Loca t ion 

X ( 1 66 0 ) 

X (1877) 

X /2 J76) 
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Mult i -
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X ( l OJ J) 

X (508) 
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X ( 1 06) 
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Small 
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X ( 12) 
X ( 50) 
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corporat i on oper at in g 
tr ansit s er v i ce 
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Regi onal Au t hori ty 
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Regional Transit Auth o ri ty 

Regi o na l Transit Authori ty 
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Ci ty Au t ho rity 
Pri va t e 
City Authority 

Rec e nt 
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Effort , 

No 

No 

Som e 

No 

No 

Yes 

So me 

No 

Ye s 

Ye s 

Yes 

Some 
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Princi pal Site Vi sit Conclus i ons 

The comments and conclusions pertaining to the 

i ndustry's need for improved management information systems 

p r ov i ded by transit management staff during these site visits 

may be summarized as follows: 

Transit has truly become a public industry. While 
t he shape and mechanism of public interest varies, 
in v ir tually every instance the project team found 
that commissi oners, board members, local publ i c 
o ffici als and citizen committees were keenly 
interested in the details of the transit operat i on 
(qualitative and quantitative), its effect upon 
the commun i ty (land use, environmental impact, 
human resources, etc.), and its cost and relative 
efficiency. 

Superv i sory skill and experience are generally in 
short supply . This seems to be caused by the fact 
that a whole generation of managers who joined the 
transit industry soon after World War II will soon 
be ret i ring . Some efforts have been made to bring 
in managers from other industries and more younger 
people have entered the industry from universities 
and colleges. Nevertheless, especially in transit 
systems that have experienced recent rapi d growth 
and change , the need for new management to replace 
expectant retirees i s critical . Given a situati o n 
of inexperienced middle management, more timely 
and comprehensive management reporting can be 
especially supportive in helping new mana g ers 
focus on unfav o rable trends and other exceptions 
to acceptable performance level s . 

Although transit systems vary greatly in si z e and 
modes of service offered, the needs for management 
information systems are similar . Top management 
of large properties has the need to is o late 
problems in divisions or departments and they 
believe that their subordinate managers could well 
use management reporting at t heir day - to-day 
operating levels . In smaller pr operties, manager s 
must wear several hat s and req u ire key inf o rmati o n 
to alert them to problem trends and other exceptions 
so that management's time and energy may be ut ili zed 
effectively. 
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The need for more efficient data processing was 
eviden t in every medium and large site visited . 
In many instances, highly repetitive and routine 
clerical functions (e.g., fuel and mileage accum ­
ulation, payroll, inventory control, etc.) were 
being done on a completely manual basis. In 
addition to these computer-justified applications, 
the opportunity to develop more informative finan­
cial and operational management reporting was not 
practical in large properties without the assis­
tance of compute r s . And in some cases, even those 
managers with automated systems found themselves 
or their staff a ll too often searching through 
long, detailed printouts to generate the types of 
exception and trend reports which are now common 
in modern management systems. 

Within the recent past, some transit properties have 
been able to secure the resources needed and have 
made impr ovements to their internal information 
systems. Some of these efforts have been Federally 
funded; other efforts have resulted from local 
support beyond that requir ed to meet operating 
defici ts . Trans it management has emphasized that 
this piecemeal approach results in lost opportuni ­
ties to pool expertise and share information 
systems technology . Th i s concern was demons t rated 
recentl y by the Amer i can Public Transit Association 
(APTA) and its Management Systems Committee which 
published a compen dium of computer systems installed 
throughout the transit industry. 

These general conclusions, as well as other specific 

points noted dur in g the visits, have been influential in the 

p re paration of the information systems design concepts and 

recommended development plans presented in this final project 

report. 

Interim Rep orts Summary 

Preliminary findings from t he project teams work in 

Phase One was documented and issued as an interim report 

(entitled the Subtask 1 . 2 Report) on May 21, 1976 . That 

report contained a definition of the types of information 
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needed to plan, manage and evaluate those activities which 

are common to all public transit organizati ons . The material 

contained in that interim report has also been included as 

part of this final p roje c t report in Section B of a sepa ra tely 

bound Volume III . 

Phase two of this project involved defining the 

design concepts for each of the components of an internal 

information system which would support transit management in 

fulf illing the re spons ibilities iden t ified durin g the previous 

project phase. For each system component, the following 

po in ts were addressed : system purpose and scope , illustrative 

inputs and sources , illustrat ive outputs and reports, alter ­

native processing features and other syst em considerat i ons . 

An interim project report (entitled the Subtask l . J Report) 

documenting the work performed during this phase was issued 

on July 23, 1976 . The material contained in that interim 

report is included as part of this final project report in 

Sect i on A of Volume I II. 

Proposed Management Informat i on System Structure 

The component systems described in Volume III and 

summary definitions for each a re s h own in the exhibits 

on page 1 - 1 2 and page 1 - lJ . The schematic shows the report -

ing levels in the transit management process and the rela ­

tionship of each system component to those reporting levels. 
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It also portrays the interfaces between the various com­

ponents which collectively comprise a modern integrated 

transit management information system. 

The components highlighted in the exhibits repre­

sent the types of systems that, once installed, could improve 

transit management's capability to plan and control their 

business. 

It should be emphasized that this complete set of 

information systems is not required to meet the FARE external 

reporting requirements. Satisfying the FARE external report-

ing requirements will dictate some detailed processing 

specifications within several of these system components, 

and the detail design of these systems should incorporate 

this additional con$ideration. 
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1·ep ortin g require111e1 1ts . 

Mark e tin ~ Tn f0 1·111ation 

Aecum ul ate::; ond maintains histo 1·ies 

o f rid e r::.hip and rev e nue data, pc1.tr onage 

surveys &nJ e xt ernal data on marke t 

cliarac t er i s tics, pe1·fo rm s statistical 

analysi s o t' that data, &nd controls 

and c o llects cu s t o mer re s ponses e nd 

inquiri t:s c:011cer ni11 t trans] t services . 

S Y S T E M ovi,;nvr i,; w HIGHLIGHTS 

Mat er ials Management 

Controls material s is s uances, main­

tains inventory balance s a nd perform s 

invent o ry c os t a nd usag e analysis. 

Payroll/Personn e l/La bor Distribu tion 

Compute s and record s pay, distribute s 

r e lated labor expenses and maint a ins 

transit prope rty employee pers o nnel 

informati on . 

Property Acc o untin~ 

Ma intain s record s o n build in gs , land, 

s tructure d and eq uipment and calcu­

late s thei r r es pective depreciation. 

Propert y Maint e nanc e Planning and Co ntrol 

Plan s , mo nit ors BIid con tro ls preven­

tive ma in tenance a nd unsch e dul e d 

111ain tenance ac tiviti es. 

Purchasing/Rec eiving /Ac c ounts Payable 

Pro vid es c ontrol o v er orders, receipt s 

and payments for goods and serv i ces . 

Hev en u e/Account s Heceivab l e 

Acco unt s f o r all revenues and 

r e ceivables and co llec t s a n d 

acc umul a t es pa sseng e r co unt data. 

Transpo rtation Contro l 

~ecilltate s di s patching o f vehicles 

a11d ope rat o r s , monit o ring v e hicle 

l o cati o n s an d recording operator 

sched ule e xception s and service 

·interrupti o n s. 

T1·a 11spuL·t ation Sc heduling 

De velo ps trip sc h e dul es and a ss igns vehicle s 

a nd operato r s to work stii ft s . Al sc, tlS S l s ts 

ill analy z in g the impact of vari ous sche dul e 

a nd work r ul e changes. 

Vehicle Maintenance P l anning and Contro l 

~lans , monitors and culltr o ls prevent iv e 

mai ntenance a nd uns ched ul ed maintenance 

ac tivities 

DECISION SUPPOkT MODEL S 

Financial Pl annin~ Mode l 

J•rovides "what if" analyses capability t o 

support l ong term financial plann in g 

activitie s . 

Labor Utilization Model 

Analyzes the c os t of labor by quantifJlllg 

the relati o n sl,i p s between work rules and 

wage rates . 

Ro ut e Analzsis Model 

Quantifies the relationships of t he variou s 

cost components o f a transit pr o p e rty ao 

that costs of individ ual se r vices c an b e 

determined and compared t o u ti lization u f 

those serv i ces . 
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Transit Industry 
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Recommendations to UMTA and to 
the Transit Industry 

Given t he management information requ i rements and 

system design concepts developed during p · ·oject phases one 

and two, a third and final project phase involved the 

preparation of an industry - wide plan to develop these 

improved management systems through a series of logically 

related projects . This plan recommends what an industry -

wide/UMTA - sponsored p r ogram should include and also de­

scribes how a local management systems improvemen t plan 

should be prepared by a transit property as a prerequisite 

to more substantial systems development projects . A 

complete description of this plan is presented in Sections 2 

and J of this report volume . 

Section 2 focuses on the industry - wide/UMTA -

sponsored program . It identifies the following five pr in-

ciple types of projects as candidates for UMTA investment : 

1 . Development of systems design reference books 
which would portray cand ida te report layouts and 
potential p r ocessing features for the systems 
components identified in this report . 

2 . Development of transportable manual systems which 
might be utilized by small t r ansit organizations . 

J . Development of transportable computer system 
software for the system components iden t ifi ed in 
this report . 

4 . Sponsorship of joint computer system implemen ­
tation projects undertaken by groups of transit 
properties with similar requirements . 

5 . Sponsorship of site - specific grants to assist 
single properties in systems development projects . 
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Descriptions of the final product of each type of project 

and generalized pr o ject work tasks are also presented in 

Section 2 . Detail ed wo rk programs listing the tasks re -

quired to complete each project are presented in Section A 

of a separately bound Volume II o f th is repo rt. Finally, 

Section 2 presents a rati onale for setting prioritie s among 

projects and proposes, in priority sequence, an UMTA plan of 

action. 

Section 3 focuses on how a transit property should 

proeeed in developing improved management systems within its 

o wn o rganizati on . Recognizing that the relative emphasis 

among requirements and the current status of management 

systems vary fr om community to community, this section 

recommends that ea c h property begin by developing it s own 

systems plan - one that i s responsive to local goals and 

objectives. 

By using the materials presented in Volumes II or 

III, including a proposed work program to guide this step , 

the systems planning prerequisi te should not requir e more 

than several weeks . To assist in this effort Section 3 

p re sents the data p rocessing alternatives to be conside red 

and a sys tems planning methodol o gy, including an approach 

for determin i ng l oca l priorities . Sect ion 3 als o summarizes 

the types of work programs that might be used for completing 

the subsequent design and the in stallation of specific 

systems components. Detailed work prog rams for these 

projects are included under Section Bin Volume II. 
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SECTION 2 - A RECOMMENDED UMTA PROGRAM FOR I MPROVING 

TRANS IT MANAGEMENT SYSTEMS 

Within the past seve ral years, and especially 

since the c r eation of the Office of Transit Management, the 

Urban Mass Transportation Administrat i on ' s objectives have 

in c luded t h e development of management systems to support 

ope r ators in the nation's transit industry. One objective 

of Project FARE is to propose a coordinated plan which would 

guide UMTA in pu r suit of this object i ve . Recogniz i ng that 

this p lan will nee d to be updated regularly to respond to 

changes in conditions or in antic i pation of new conditions, 

it is st ill sound and prudent to develop a baseline strategy 

t o guide systems development investments. Because Project 

FARE has been structured to in corporate substantial dialogue 

and direction from the trans i t industry, the project has 

provided a special oppo r tunity for synthesizing the perspec ­

tives of the industry ' s representat i ves with th o se of Federal 

program managers to develop an overa ll strategy for th i s 

aspect of the Fede r al investment in public transit . The 

remainder of th i s section describes the specific elements of 

o f a recommended industry development plan for UMTA sp o nsor ­

ship. 

The approach followed in defining this UMTA pro­

gram involved first, identifying potential types of projects; 

second, determining which systems components or gr o ups of 

components lend themse lv es to wh i ch project types; third, 
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selecting criteria for estab li shing project priorities; 

and fourth, applying those criteria to the spec ific pr oj e cts 

to develop a priority sequence . A final step to estimate 

the requiremen ts a nd apply resource constr a ints remains f o r 

UM TA to accomplish, using this report as appr op ri ate in 

defining the i r overall management systems program. 

Candidate Types of Projects 

Five potent ial types of projects h ave been identi ­

fied for an UMTA - sponsored systems development program : 

1 . Systems design referen c e books. 

2 . Tr ansport able manual systems . 

J. Transportable computer systems (especi ally c omputer 
software). 

4. Sponsorship of system projects by consortia o f 
prope r ties with common requirements . 

5 . Site - specific grants to s ingle prope r t ies. 

In Ex hibits 1 th r o ugh 5 be g inning on page 2 - l 4 

e ach of these types of projects are described i n te rm s of 

potent ial ut i l i ty , t he various development steps required 

and t he ex p e cted final prod uc t of the project . More de -

tailed work p r ograms for e ac h project type are in cluded i n 

Volume II (S ect ion A) of th i s re po r t . 
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System Components Applicability to Project Types 

The matrix on page 2-5 lists the system compo­

nents to be addressed and classifies each by the potential 

types of projects which co uld be organized for their 

development. The system components listed are the same as 

those shown in the exhibit on page 1-12, except that for 

development purposes the matrix proposes a consolidation of 

seven components under one system entitled "accounting 

r elated systems". 

When considering which components could be developed 

under a transportabl e software type project, one major 

assumption was made: for those system components for which 

computer software is gene rally available from commerc ial 

so urces o r in the p ublic sector, UMTA-sponsored transportabl e 

software development would not be pursued. Simil a rl y, 

because substantial sistems analysis wor k has been pe rf ormed 

on the use of Construct i on Management Systems, n o generalized 

or transportable projects for UMTA sponsorship have been 

listed for th is system component . 

As noted on the matrix, the number of potential 

projects is seven system design reference books, seven 

transportab le manual systems, eight transit-unique trans­

portable software products, and, of course, an undetermined 

numb er of co nsortia or site-specific projects. The total 

number of systems development grants that could be made to 

single prope rties and to groups of properties in conso rtium 
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arrangements i s v ir tually unest imable, especiall y co nsider ­

ir1 g the fact t hat in every systems project, even when soft ­

wA r e packages are used, t h e re are site - speci fi c deve l opment 

costs . 
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PROPOSED SYSTEM COMPO NENTS 

ACC OUNTING RELATED SYSTEMS 

BUDGET DEVELOPMENT 

CASH MANAGEMENT 

FINANCIAL & STATISTIC AL REPORTING 

PAYROLL/PERSONNEL/LABOR DI STRIBUTION 

PROPERTY ACCOUNTING 

PURCHASING/RECEIVING/ACCOUNTS PAYABLE 

REVENUE / ACCOUNTS RECEIVABLE 

CLAIMS ADMINISTRATION & SAFETY 

CO NSTRUCTION PROJE CT MANAGEMENT 

MARKETING INFORMATION 

MATERIALS MANAGEMENT 

VEH ICLE MAINTENANCE PLANNING & CONTROL 

PROPERTY MAINTENAN CE PLANNING & CONTROL 

TRANSPORTATION CONTROL 

TRANSPORTATION SCHEDULIN G 

FINANCIAL PLANNING MODEL 

LABOR UTILIZATION MODEL 

ROUTE ANALYSIS MOD EL 

TOTAL POTENTIAL PROJECTS 

APPLICABILITY OF PROPOSED SYSTEM 

CO MPONENTS TO POTENTI AL TYPE S 

OF UMTA -SPO IISORED DE VELOF!.!ENT PRCJJE CTS 

POTENTIAL TYPES OF PROJECTS -------------------------------------------------------------------------------------------------

SYSTEM DES I GN 
REFE REN CE 

BOOKS 

X 

X 

X 

X 

X 

X 

X 

7 

TRANSPORTABLE 
MANUAL 

SYSTEMS 

X 

X 

X 

X 

X 

X 

X 

7 

UMTA-DEVELOPED 
TRANSPORTABLE 

COMPUTER 
SOFTWARE 

GROSS-PAY 
MODULE 

X 

X 

X 

X 

X 

X 

X 

ACCEPTABLE 
SOFTWARE 
PRODUCTS* 

AVAILA BLE 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CONSORTIA 
GRA NTS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SITE -SPE CIF I C 
GRANTS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

* This col umn inc lud ed to e xpl a in why pot enti al UMTA softwa re proje c ts are l imi ted - to avoi d dupli ca ting sof twa re alread y av a ilable in the ma rket pla ce. 



CrLter ia for Est ablishing Project Priorities 

Even with a manageable set of poten t ial projects, 

iL is not likely o r even desirable that all projects begin 

at onc e or re ceive equal emphasis . To structu r e and explain 

the rationale for sett i ng priorities among projects, several 

key de c ision - mak i ng criteria have been defined . 

Systems-dictated design priority . 

The systems components have been defined in terms 
of their relationships to each other , and i t is clear that 
some sysLems will depend on othe rs for information . In this 
instance, because t he general accounting portion of the 
financia l and statist ical reporting component will specify 
the acc ount coding structure, it is essential t hat this be 
des igne d in suff i c ient detail prior to development of the 
systems components that will provide accounting data to the 
financial and stat istical system component . 

Legal require ments (i . e . , FARE/Section 15) . 

~h e t r ans i t industry will be re qu ir ed to meet 
prov isi ons o f Sect i on 15 witl1in the next two years. Although 
UMTA has given in d i cat ion that a phased implementation 
App roach will be adopted , most properties will need substan ­
t ially new systems of accounts and recor ds . Accordingly , 
co nsideration should be given to those projects which will 
s upport the industry in meet ing these r equirements . 

Pot ential impact on the public 's t ransi t investments . 

Public transit is a national industry, op erating 
i n co mmunities ac ross the na tion ; h ow ever, the public invest ­
ment is not evenly d i spersed . Approx imately 10% o f t he 
1,000 transi t prope r ties in the Un i ted States op era te 90 % of 
the veh icle s . Vi ewed o n a nati onal basis, considera t ion mu st be 
given to tho se projects which will contr i bute to improving 
t he return o n investmen t in t hose properti e s where substantial 
investments have been and continue to be ma de . 
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Perception of industry-wide needs. 

Recognized by UMTA and the transit industry, and 
confirmed by the findings of this project, the transit 
industry urgently requires management systems which will 
help -

improve operational and management control, 
improve cost effectiveness, and 
increase patronage. 

Application of Priority Criteria 

The matrix on pages 2-8 and 2-9 provides a graphic 

indication of the relative merits of the proposed UMTA 

projects as measured by the specified criteria. 
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POTENT IAL UMTA PROJ ECTS 

SYSTEM DESI GN REFEREN CE BOOK S 

ACCOUNTIN G RELATED SYSTEMS 
BUDGET DEVELOPMENT, CA SH MANAGEMENT, 
FINANCIAL & ST ATI STICAL REPORTING, PAYROLL/ 
PER SONN EL/LABOR DISTRIBUTION, PROPERTY 
ACCOUNTING, PURCHASING/RECEIVING/ACCOUNTS 
PAYABLE, REVENUE/ACCOUNTS RECEIVABLE 

CLAIMS ADMINISTRATIO N & SAFETY 

MARKETING INFORMATI ON 

MATERIALS MANA GEMENT 

PRO PERTY MAINTENAN CE Pl.ANNING & CO NTR OL 

TRA NSPORTATIO N CO NTROL 

VEHICLE MAINTE NAN CE PLA NNIN G & CO NTROL 

TRANS PORTABLE MANUAL SYSTEMS 

ACCOUNTING RELA TED SYSTEMS 

CLA IMS ADMINI STRAT I ON & SAF ETY 

MARKETING INFORMATION 

MATERIALS MANAGEMENT 

VEHICLE MAIN TENA NCE PLA NNI NG & CO NTROL 

PRO PERTY MAINTENANCE PLANNING & CONTROL 

TRAN S POR TATION CO NTROL 

--- - -

Page 1 of 2 

APPLI CATION OF PRIORITY 

CRITERIA TO POTENTIAL UM TA PROJECTS 

CR ITER I A FOR UMTA-SPON SORED PROJECT PRI ORITIES 

SYSTEM -DI CTATED 
DE SIGN 

PRIORITY 

X 

LEGAL 
RE(,lU IREMENTS 

X 

X 

POTE NTIAL IMPACT ON 
PUBLI C I NV ESTMENT 

X 

X 

X 

X 

X 

X 

X 

MANAGEMENT 
CONTROL 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

INDUSTRY-WIDE NEE DS 

COST 
EF FECTIVENgss 

X 

X 

X 

X 

X 

X 

X 

)( 

X 

IN CREASE 
PATRONA GE 

X 

X 

X 

X 
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POTENTIAL UMTA PROJECTS 

TRANSPORTABLE COMPUTER SOFTWARE 

GROSS PAY MODULE OF PAYROLL/PERSO NNE L/ 
LABOR DISTRIBUTION 

FOR LARGE COMPUTER 
FOR SMALLER COMPUTER 

CLAIMS ADMINISTRATION & SAFETY 
FOR LARGE COMP UTER 

MA RKETIN G INJ,'ORMATION 
FOR LARG E COMPUTER 
FOR SMALLER COMPUTER 

VEHICLE MAINTENANCE PLA NNIN G & CONTROL 
FOR LARGE COMPUTER 
FOR SMALLE R COMPUT ER 

TRAN SPORTATION CO NTROL 
FOR LARGE COMPUTER 
FOR SMALLER COMPUTER 

LABOR UTI LIZA TI ON MODEL 

ROUTE ANALYSIS MODEL 

CONSORTIA GRANTS AND S ITE- SPEC IFIC GRANTS 

ACCOUNTING RELATED SYS TEMS 

CLAIMS ADMIN I STRAT I ON & SAFETY 

CO NSTRUCTION PROJECT MANAGEMENT 

MARKETING INFORMAT ION 

MATERIALS MANAGEMENT 

VEHICLE MAINTENANCE PLANNING & CO NTRO L 

PROPERTY MAINTENA NCE PLA NNIN G & CONTROL 

TRANSPORTATION CO NT ROL 

TRANSPORTAT ION SC HE DULIN G 

FINA NCI AL PLA NNING MODEL 

LABOR UTILIZATION MODEL 

!101J'l'l•'. AHAT.YST,S Mrnrn 1. 
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APPLICATION OF PRIORITY 

CRITER I A TO PO T~ NTIAL UMTA PROJECTS 

CRITERIA FOR UMT A-SPO NSORED PROJECT PRIORITIES 

SYSTEM-DICTATED 
DESIGN 

PRIORITY 

X 

X 

LEGAL 
REQUIREMENT S 

X 
X 

X 

POTENTIAL IMPACT ON 
PUBLIC I NVESTMENT 

X 

X 

X 

VARIABLE 

MANAG EMENT 
CONTROL 

X 
X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

INDU STRY -W IDE NEED S 

COST 
r~FFECTIVENESS 

X 
X 

X 

X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

INCREA SE 
PATRONAGE 

X 
X 

X 
X 

X 

X 

X 

X 



Because the system design reference books have 

such wide app licabilit y , they receive a gene rall y high 

indication of potent ial value, espec ially t he book f o r the 

account ing related syst em s . 

With the exception of the ac count i ng r elated sys ­

tems , the t r ansportable manual syste ms re ce i ve r e l at i ve ly 

low indi cat i on of potential value. 

Seve ral transportable compute r software p ro jects 

score relativel y high, especially t he gross pay module of 

the payroll/personnel labor distribution system component 

and the labor utilization and route analysis models . Con -

sidering the relative sophistication impli ed an d the obv i ous 

p ioneering nature of these models, i t is not likely that 

th e y would warrant inves tm e nt e xcept through national 

projects . A pract i cal p rer equi s i te f o r extensive software 

development of the other systems c omponents would be comple-

t i on of the rela ted system design reference b ooks . Upon 

t heir completion, a more p r ec i se eva luation could be mad e on 

the likelihood of developing the ad di t ional software products . 

The consortia and site-specific grants are the 

most difficult to evaluate as t h e size of potent i al grante e s 

will determine the weighting received under the " potential 

i mpact on public investment" c ri ter i a . Where sub stanti a l 

p r ope rties are involved , the accounting r elated systems would 

receive relati ve l y high priority because of the i r relati on ­

sh ip to t he proposed FARE external reporting requirements . 
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As a result of t hi s ana l ysis, the schedule summary 

o n page 2 -1 3 h as been prepared to indicate the prior i ty and 

phas i ng fo r the highest ranked potential UMTA projects . 

Th i s schedule does not recognize the level of res ources 

required or available, a n d adjustments should be made to 

reflect resource co n stra in ts . 

Proposed UMTA Action 

Upon evaluation of this project ' s reports, especially 

the definitions of projects, the criteria adopted, and the 

criteria applicat i on process, and after consideration of the 

res ource constraints, UMTA is urged to announce its proposed 

plan to the industry . Because many propert i es will be 

defining their own systems development plans, it is essential 

t h at they know what p r oducts UMTA will be delivering and 

when . Provided th is information, the properties may then 

"pl an o n" the use of these pr o ducts and thereby pu r sue their 

systems impr o vement objectives in systemat i c fashion, taking 

advantage of, rather than duplicating, UMTA's efforts . 

In add i tion , because the Systems Design Reference 

Book for Account ing Related Systems would address the external 

FARE reporting needs as well as internal mangement needs, 

and because substantial work o n these systems may be antici­

pated to follow the Secretary of Tra nsp o rtati on ' s announce ­

ment by Ja nuary 10, 1977, to be most valuable , this bo o k 

s ho uld be developed in time to impact on this substantial 

work . 
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Finally, this project employed a project manage ­

ment approach which depended on the active participation of 

transit industry executives. As UMTA proceeds on their 

agenda of systems projects for the industry, the Industry 

Control Board urges that UMTA co ntinue to use a project 

management approach which includes participation from the 

industry and from a ppropriate off i ces within UMTA. 
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PROPOSED UMTA PROJECTS 

1. SYSTEM DESIGN REFER~NCE a OOK 
ACCOUNTING RELATED SYSTEMS AND 
KEY INTERFACES WITH OTHER SYSTEM 
COMPONENTS ( e. g., Transportation 
Contro l And Gross Pa y Module; 
Revenue/Re c e i vables And Marketing 
Information; Financial And 
Sta tistic al Reporting And 
Invento r y Control Module Of 
Material Management.) 

2 . 

3 . 

4. 

5. 

6. 

TRANSPORTABLE MANUAL SYSTEMS 
ACCOUNTING RELATED SYSTEMS AND 
KEY INTERFACES 

TRANSPORTABLE COMP UTER SOFTWA RE 
LABOR UTILIZATION MODEL 

TRANSPORTABLE COMPUTER SOFTWARE 
ROUTE ANALYSIS MODEL 

TRANSPORTABLE COMPUTER SOFTWARE 
GROSS PAY .¥ODULE AND ITS TRANS­
PORTATI ON CONTROL SYSTEM INTERFACE 

CONSORT I A & SITE-SPECIFIC PROJECTS 
ACCOUNTING RELATED SYSTEMS AND 
KEY INTERFACES 

7 . SYS TEMS DESIGN REFERENCE BOO KS 
Marketin g Information 
Ma terials Ma na gement 
Vehicl e Main t enance 
Transportation Contro l 
Claims Administration & S a fety 

8. ADDITIONAL TRANSPORTABLE 0 ROJECTS 
AS APPROPRIATE 

9. ADDTTIONAI CONS ORTIA AND SITE­
SPECIF IC PROJECTS 

Ev aluat e Desirability Of Additional 
Transport a ble Com puter So ft war e 
And Manual Sy stem Projects Upon 
Concl usio n Of Design Ref erence 
Books Pro j ects 

PROPOSED UMTA - SPONSORED 

SCHEDULE OF PROJECTS 

--------------------------------- - -----------ELAPSED PROJECT MONTHS------------------------------------------------

1 2 3 4 5 6 7 8 9 1 0 11 12 14 1 6 18 20 22 24 26 28 JO 



SYST EM DE SIGN REFERENCE BOOKS 

Pu r pose 

EXHIBIT 1 
Page 1 o f J 

Component system reference b oo ks would co n ta in 

expanded system des ign concepts , processing descripti o ns, 

and re po r t examples to serve as a b ase po in t f o r ta i lo ring 

the desi g n of systems ' compone nts to sp ec ific t r ans i t 

prope rty ne ed s . These mate r ia l s in such a manual would 

pro vide t r ans i t pr op ert i es wit h a design a id fo r manual a s 

well as computer - b ased systems . Th is appr oac h offers 

severa l a dvantag e s . System desi g n qualit y and reli ab ili ty 

would b e im p r oved by assur in g that identi f ie d p r ob l ems a re 

t h oroughl y a n alyzed and approp ria te a l te rnati ve des ign 

fe at ures a re cons idered . Secon dl y , systems de s i gn efforts 

and costs would be subst ant ially r educ e d, becau se the manual 

wo uld illustrate source documents, sample r eports , and 

proce ss ing co nsi de r at i ons a s a commo n referen ce sou r ce f o r 

e ac h trans i t p r op er ty to use as a sta r t ing point . Fi nally , 

this document would em phas ize in t egra ti o n wi t h other syst em s 

components and t hereby minimiz e t he extent of future r e ­

desi gn to meet requiremen t s of r e la te d systems . 

Development Efforts 

A project to develop a des i gn referen ce book 

should be organ i zed to in clud e the f ollowing work tasks : 
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EXHIBIT 1 
Page 2 of 3 

o Determine specific project objectives and scope 
limitations. 

o Establish a user group to work with the project 
team to inco~porate transit indus t ry and func­
tional expertise . 

o Review and document existing systems . 

o Determine information requirements. 

o Determine design alternatives . 

o Determine processing alternatives. 

o Organize and print referen ce manuals in accordance 
with the out lin e below. 

SYSTEM DESIGN REFERENCE BOOK OUTLINE 

I. Description and Overv i ew of Syste m 

A. Summary of System Features 
B. Business System Objectives 

II. Relationship to Overall MIS 

A. Description of Information Flow 
B. Interface with Other Component Systems 

III. Reports and Outputs 

A . Report Design Considerations 
B. List of Reports 
C. Sample Report Formats 

IV. Input Requirements 

A . List of Source Documents 
B . Sample Document Formats 

V . Design Alternative s 

A . Description of Alternative Design Features 
B . Illustrations of Alternatives 
C. Selection Cr iteria for Design Alternatives 

VI. Processing Considerations 

A. Process Flow Charts 
B. Input-Output Data Matrix 
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EXHIBIT 1 
Page 3 of J 

VI. Processing Considerations (Cont'd) 

VI I. 

C. Hardware Guidelines 

1. Data Management Systems 
2. Operating Systems 
3. Sampl e File Layouts 

D. Programming Guidelines 

1. Languages 
2. Software 
J . On -l ine Information 

E . System Cont rols 

Systems Des i gn and Installation Steps 

A. Preliminary Design Tasks 

1. Id entify Business and Systems Problems 
2 . Identify Design Requirements 
J . Interface Considerations 
4. Determine Reporting Requirements 
5 . Dete rmine Processing Alternatives 
6. Evaluate Existing Software Appli cability 

B. Installation Tasks 

1. Project Contro l 
2. Conduc t Training 
J. Develop Manual Procedures 
4. Code and Debug Program s 
5. Systems Test 
6. Conversion and Follow-up 

A 1n o r e d e t a i l e d d e s .:; r i pt i c, n o f t he w o r k t a s k s 

involved in the development of these refer en~e books is 

included in Section A of Volume II of this report. 
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TRA NSPORTABLE MANUAL SYST EMS 

Purpos e 

Exh ibit 2 
Page 1 of J 

A t r anspo rtable manual system i s de f i ned as one 

which after development can b e installe d in several transit 

properties with a minimum amount of adaptation effo rt . 

Tr an spo rtable manua l systems wo uld pr ov ide smr1ll transi t 

p rop ert i es with improved mechan ism s to plan and cont rol 

segments o f the ir business, while redu c ing the t im e , eff ort , 

and cos ts ot h erw i se required to design and in stall those 

systems . The smal l ope rat o r, with l imit e d r esources ava i l -

able, would b enefit s i gnif i cantly fr om the expertise utili z ed 

to develop proven concepts in to a t r ansportable sys tem. The 

developmen t a nd s ubsequent i n stal lati o n cost s would be far 

less i n total than if each pr operty were to develop these 

s ys tems ind epe nd en tly . Th is is especially t ru e for th e 

majority of transit prop e rt i es, which are s mall and t h us 

candida tes for essentia l ly manual sy stems . A tran spo rtab l e 

sy stem complete with sample i nputs, output s , procedures, and 

t ra i ning a i ds ca n be i nstal led ov er a r e l at i ve l y short period 

c f time . 

Development Effo r ts 

A p r oject to dev el op t ransport able manual systems 

s h ould be organized to incl ude the foll owing wo rk tas k s : 
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txhlbit 2 
Page 2 of J 

o Review present information requirements at transit 
properties and any existing manual syste ms in use . 

o Define user input and reporting requirements . 

o Determine design and procedural alternatives . 

o Develop clerical procedures and controls . 

o Develop users ' manuals . 

n Develop installation guidelines . 

o Conduct pilot siLe installations . 

Up on completion of these tasks, the following 

products would be available : 

1 . Fully Tested Manua l Package 

2 . General Descr i ption Manuals 

A. Description and Overview of System 

1. Summary of System Featu r es 
2 . Business System Object ive s 

B . Relationship to Ove rall MIS 

1 . Description of Informat j on Flow 
2 . Interface with Othe r Component Syste ms 

3 . Users ' Documentation 

A. System Description 

B . System Reports 

1. Examples 
2 . Desc ripti ons 

C . System Inputs 

1 . Examples 
2 . Descriptions 

D. System Controls 

1 . Log Sheets 
2 . Reconc i l i atlons 
J . Checks and Balances 
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E . System Flo wchart 

F . Proce dur es Manual 

1. Forms Preparation 
2 . Use of Reports 

4 . System Installation Manual 

A . Personne l Training Plan 

B . System I mpl e mentation Plan 

C . Post Installation Fo llow-up 

Exhibit 2 
Page J o f J 

A mo re detailed description of the wo r k tasks 

invol ve d in th e d ev el opment of t ransport a ble manual systems 

i s in cl uded in Section A of Volume II of t his r eport . 
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TRANSPORTABLE SOFTWARE 

Purpose 

EXHIBIT J 
Page 1 of 4 

Transportable computer software would provide the 

flexibility f o r transit properties to adapt differing inpu t 

and reporting requirements while r e ducing the time, e ffort, 

and cost normally involved in systems design and in st alla t i on . 

Transportable software devel opmen t enables develop­

ment costs to be sprea d ove r ma ny users, making i t far less 

expensive than would be the case if each property we re to 

build software independently . This type of p r oject is especially 

attractive for high cost/high risk systems components, such as 

decis i on suppo r t models. 

Development Effo r ts 

The project to develop transportable software 

should be organized to includ e the following work tasks: 

o Rev i ew present system requirements at transit 
properties and any ex is t ing so f twa re in use . 

o Determ i ne specific functions to b e mechanized. 

o Determ i ne hardware feasibilities and potential 
configurations . 

o Define the input and reporting r equiremen ts . 

o Des i gn the p r ocessing system . 

o Prog r am and debug the system. 

o Conduct systems test i ng . 
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o Develop user and operations documentation. 

o Develop installation guidelines. 

o Conduct pilot site installations. 

EXHIBIT J 
Page 2 of 4 · 

Upon completion of these tasks, the following 

products would be available: 

1. Fully Tested Software Package 

2 . General Description Manual 

A. Description and Overview of System 

1. Summary of System Features 
2. Business System Objectives 
J. Computer Configuration Requirements 

B. Relati onsh ip to Overall MIS 

1. Description of Information Flow 
2. Interface with Other Component Systems 

J. Users' Documentation Manual 

A. System Description 

B. System Reports 

1. Examples 
2. Descriptions 
J . Distributions 

C. System Inputs 

1. Examples 
2. Descriptions 

D. System Controls 

1. Entry Logs 
2. Reconciliation Reports 
J. Validation Reports 
4. Exception Reports 

2-21 



E . System Flowchart 

F . Ma nual Procedures 

1. Input Preparation 
2 . Use of Repo r ts 

4. Ope rations Doc umentation Manual 

A . System Flowcharts 

B. File Descriptions 

1 . Specificat i ons 
2 . Organization 

C . Record Layout Descriptions 

1 . Field Definitions 
2 . Data Locations 

D. Pr og r a m Desc ripti o n s 

E . Keypun ch Ins t ru ct i ons 

F . J o b St ream Descriptions 

1 . Ope rat o r Procedures 
2 . Job Control Listings 

G. Manpower Requirem e nts 

5 . System Con v e rsi on Manual 

A . So f t ware Compil i ng and Test ing Plan 

B . Personnel Training Plan 

C . Pr og r a m Change Doc um entat i on F o rm s 

EXHIBI T J 
Pag e J of 0 

D. Hardware Installat i on Plan (if appli cabl e) 

E . Program and De bug Change Instruct ion s 

F . Sy stems Test and Implementation Plan 

G. Post Ins ta llati on Follow - u p Plan 
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Exhibit J 
Page I., of I., 

A more detailed description of the work tasks 

involved in the development of transportable softwa r e is 

inc luded in Section A of Volume II of this report. 
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EXHIB I T 4 
P age 1 of 2 

JO INT PROPERTY CONSORTIUM SYSTEMS DEVELOPMENT 

Purpose 

A joint p r ope rty systems d evel opmen t p r oject has 

the advantage of reducing the effo r t and total costs that 

would be i ncurr ed othe rwi se if eac h p r operty pursued inde -

pendently its systems development tasks . Or gan i zing a 

project group cons i sti ng of prope r ti e s with s imi lar inf o r ­

mation and reporting require ments would provide for improved 

design quality and reliability through the pooling of expertise 

and ide as . I n addition, j oint venture mi g ht provide oppo r -

tunities for reducing the costs o f operating the syste m 

th r o ugh common serv i ce o r ganizat ions . 

Development Eff orts 

A consort ium de velopment effort should i ncl ud e the 

four major phases of planning, defining, de sign i ng , and 

installing regardless of the scope , complexity, or size of 

the system . 

The project should be o r ga nized to i nclude the 

following work tasks : 

o Establish a user group consist ing of representatives 
fr om each property to incorporate t r ans i t industry 
and funct i onal expe r tise . 

o Review present procedures i n each p r operty . 
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EXHIBIT 4 
Page 2 of 2 

o Review and document existing systems in selected 
other properties. 

o Determine information requirements. 

o Design the reporting system and input requirements . 

o Determine design and processing alternatives 
including evaluation of software packages. 

o Perform equipment analysis. 

o Design processing system. 

o Design necessary controls and procedures. 

o Develop installation guidelines. 

o Code and debug the programs. 

o Conduct systems test. 

o Prepare documentation and users' manuals. 

o Conduct training sessions . 

o Perform conversion and follow - up. 

Since there is a possibility that the completed 

product could become a transportable system, an appropriate 

documentation package should be compiled similar to the one 

specified for the transportable software product. 

References to the detailed work tasks involved in 

this development approach are included in Section A of 

Volume II of this report. 
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EXHIB I T 5 
Page 1 o f 1 

SITE - SPECI F IC SYSTEMS DEVELOPMENT 

Pur pose 

Development of site - spec ifi c systems for some 

p r operties may be necessary due to special bu s ine ss problems, 

data collection difficulties, unique reporting requirements, 

or complex organization st ructur es . For those properties 

for which transpo r tabl e systems are not available, participa ­

tion i n a jo in t system i mplementat i on effort i s not feasible, 

and systems design/installation costs are s ub stant i al (even 

if software packages are used), s i te -s pec ifi c grants may be 

des i rab l e . 

Development Efforts 

Regardless of scope, complexity, o r size of the 

system, however, the development ef f ort sho ul d includ e steps 

that plan, define , des i gn , a nd install these systems - the 

same work tasks outlined in the wo rk p r ograms for local 

properties h i ghlighted in Section J an d p re sented in Volume 

II. In the event that some segments of s i te - specific systems 

may be transportable, an app r opr i ate documentation package 

should be assembled simi la r to the package outlined in the 

transportable softwa r e p r oject descr i pt i on. 
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SECTION J - LOCAL MANAGEMENT SYSTEMS 

DEVELOPMENT PLANNING PROCESS 

Th i s section and the related materials in Volumes 

II and III are intended to aid t he individual transit system 

in preparing a Management Systems Plan (MSP) for use as a 

guide in it s local system development process. An MSP, as 

referred to throughout this report, is defined as a compre ­

hensive information syste ms improvement plan which delineates 

future systems projects and the ir development priorit ies, as 

well as the facilities, the personne l and the o r ganizat ion 

required to implement them . The initial preparation and 

cont inuin g maintenance of the MSP are essential for ach iev ­

ing effective managemen t control of the information process -

ing function. Without such a plan, there can be no ass urance 

that the informati on systems being developed an d ope rated 

are those that most logically relate to the objectives and 

needs of the transit system as determined by the organ ization's 

management and govern ing board. 

Need for Customizing the Local MSP 

In an indu stry that suffers from a scarcity o f 

available resour ces for developing improved management 

tools, i t would be most desirable to have a universally 

appl i cabl e plan so that indivi dual properties could be 

spared the necessity of custom develop i ng their respective 
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plans . The creation of such a universal p l an is not feas ­

i ble . The status of system development efforts and systems 

in operation differs from property to property . Further , 

the relative need for d i fferent system components varies 

from property to property depending on factors such as which 

elements of the business (e . g . , maintenance plann i ng and 

control , transportation scheduling, fina n c i al account i ng, 

etc.) are presently or potentially caus i ng the greatest 

p r oblems . 

Since a unive r sa l ly applicable plan could not b e 

deve l oped , th i s phase of Project FARE was defi n ed to i nc lude 

the deve l opment of an aid in the plan n i ng process . Thi s a id 

is expected to reduce the time and resources requi r ed to 

create the MSP for a transit property . It is to do so by 

giving structure to the planning process and by provid i ng 

some of the interim products of the plann i ng process (i. e ., 

component definitions and interrelationships) that are 

tho u ght to be universally applicable th r oughout the trans i t 

industry . This aid is also expected to provide a th r ead of 

commonality to the plans of transit systems througho u t t h e 

country, thus fostering more efficient cooperat i on in the 

deve l opment and use of the system components. 

Consideration of Data Processing Alternatives 

In developing the planning aids and the des i gn 

concepts for the system components presented i n this r eport, 
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considerable time was sp ent addressing the various data 

processing alterna t ive s available to transit properties both 

at the present time and what may b e expected in the future . 

In ~ r eparing it s own MSP, it i s imp o rtant for a tran s i t 

property to rec ogni ze that for each system component , the re 

i s a wide range o f p rocessing a l t ernatives, extend in g from a 

ma nua l processing sys tem to one ut ili z i ng substantial auto ­

mation, and there are a number of auto mat i o n possib i l i t i es 

in between . However, it is n ot necessarily app r opr i ate to 

suggest that a g iven tran s i t property would r equ ir e or 

desire the same level of a ut omation for every syste m co m-

p onent . To prov ide an overa ll fr a mework f o r the analysis 

t hat should b e performed wh en a prope r ty devel ops new 

systems , genera l descripti o ns h ave been dev eloped for the 

typ e s of process ing environmen t that a t ran s i t prope rty 

migh t requir e to support t h e majority of i ts systems . 

Additional allowances should be ma d e to accommodate dev i a -

t i ons within env ir onmen t , e . g ., a small comp u te r user ' s r1e cJ 

f o r peri od i c access to a large computer for ope r ati n g a 

scheduling system such as RUCUS. 

Large - Scal e Co mpu te r s 

A la rg e - scale compu te r system would be appr11p riate 

f o r ve ry la r ge transit proper t ies, bu t s maller p r oper~ies 

cou ld find th i s des ir a ble as well; espec ially if they we re 

able to arrange for e co nomical access to s o meone else ' s data 
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processing facility . This accessability could be arranged 

with a commercial computer service center or with a local or 

state government agency ' s compute r facility . Several transit 

properties have emp l oyed this approach, install ing remote 

job entry terminals and printers at the transit facility to 

provide access to a comput er housed at another agency ' s 

facil i ties . With regard to large computer systems , suffic -

ient analysis has been performed elsewhere to suggest that 

on - l i ne/ re al - time or iented systems would be appr opr i ate from 

both a cost and effectiveness perspect i ve , especially g i ven 

the fact that computing powe r has and continues to become 

cheape r in comparison to personnel costs . Pe r sonnel staffing 

and computer equipment costs may vary considerably in this 

environment, depending principally on the degree of automation 

employed and the volumes of data to be processed . Defining 

this environment in economic te rm s i s complicated further b y 

a growing trend in data processing to employ distributed 

processing technology u tiliz i ng mini- compute r s in conjunction 

with large - scale computers . 

Smaller Scale Computers 

Smalle r scale and mini - compute r systems wou ld 

likely prove most adequate fo r many transit prope r ties . 

Obvi ously , the degree of comput ing power needed will depend 

on the volume of transact ion s and the complexity of report ­

ing, and some prope r ties which might typically fit into this 
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environment will have conven i ent and economical access to 

much larger computer systems . Nevertheless, given the 

ex i sting and r ap idly emerging capability of s mall computer 

systems , management s upport systems operating in th i s 

environment could exploit data processing technology to the 

same extent that was previous l y availabl e only to large 

computer users . The data entry , computer operat i ons an d 

software mai ntena n ce personnel requirements would va ry 

cons id erabl y depending on t h e degree of automation selected . 

Improved Manual Sys t e ms 

Improved manual systems should be ade qua te to 

serve the requirements of many small transit properties . 

The in format i on summari zat i o n and reporting generally 

requires a bookkeeper and part of the t ime of other adm i n ­

i st rati ve pe r sonnel in the var i ous functi onal areas . Thi s 

level of staffing may s u ff i ce , but s o me analyt ic al a nd 

management r epo r t ing migh t not b e easily accommodated if 

t r ansaction processing consumed substantial time . One 

alte rna tive for addressing this difficulty would be to add 

more staff . A second and probably more desirable alterna -

t iv e for those properties with increasing wo rkloads would 

be selective use of data process ing , typically th r ough a 

t hird - party service arrangement. Small t r ansit propert i es 

have used th i s approach to meet weekly or monthly processing 

requirements, e . g . , payroll, maintenance analy si s , mate ri als 
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management, the accounting portions of financial and sta ­

tistical reporting, and so me market re sea r ch portions of a 

marketing information system. 

Selecting a Processing Alternative 

The applicability of a part icular set of process ­

ing alternatives to any given transit property will require 

full consideration of it s current and projected situat ion. 

This includes cons ideration of the physical characteristics 

(number of modes, vehicles, locations , employees) which are 

an indicator of the transaction volumes. However, a ~umber 

of additional fa cto rs will a ls o need to be considered . 

These additional cons ider ations might include such factors 

as : 

Management philosophy and approach to the ut ili za ­
tion of systems . 

Degree to which management systems may be required 
to support new, relatively inexperienced super ­
visors in particular functional areas . 

Local emphasis and relative pr i orities ba sed on 
local conditions, e . g . , need for a more sophisti­
cated marketing information sy stem than many other 
properties of comparable size might require . 

Local reporting requirements to boards, commissions, 
and ot her elected officials , e . g . , desire for 
program budgets and costs or for productivity 
information in more detail than many ot h er pro ­
perties of comparable size might require . 

Ava ilability of resources for management system 
development and ongo ing operat i ons . 

Accessab ility to computer facili ties . 
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Availability of management systems development 
personnel at the property, from other 
agencies or from servfce or consulting 
organ ization s . 

Ongoing skilled personnel required to maintain 
the systems . 

Availability of funding for one - time and con ­
tinuing costs weighed against anticipated 
sav ings and other benefits . 

The a b ove discussion of data processing alternatives illus ­

trates the types of issues which must be addressed by a 

transit property on an individual basis . These types of 

issues should be resolved tentat i vely during the preparation 

of the MSP, and more specif ic ally during a subsequent phase 

of the systems development effort to be discussed later 

ca l led Preliminary Systems Design (PSD) . 

The MSP and the System Development Process 

The preparation of the Management Systems Pla n 

represents the first phase in the developmen t/enhancement of 

management informati o n systems . After the plan is developed, 

each component system i dentified for development/enhancement 

goes through subsequent phases entitled, for the purposes of 

th i s rep ort, preliminary sys tem de s ign, in stallat i o n and 

post - conversion follo w- up. (These phases are defined in 

greate r detail at t he end of t his sect ion . ) Their relation ­

sh ips in the overall system devel opme n t process are s hown 

graph i cally below. 
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MANAGEMENT SYSTEMS 
PLANNING (MSP) 

• ORGANIZE THE PROJECT 

• VAL I DATE SYSTEM DES I GN 
CONCEPTS IN VOLUME I I I 
OF TH IS REPORT 

• DETERMINE PRESENT 
SYSTEMS STATUS 

e . DEF I NE AND DOCUMENT 
HGHT SYSTEMS PLAN 

COMPONENT 
SYSTEM 

A 

-

COMPONENT 
SYSTEM 

ti.. .,, 

-

• 

-'-

COMPONENT 
SYSTEM 

z 

~ ... 

PRELIMINA RY 
SYSTEMS 

DESIGN (PSD) 

PRELIMINARY SYSTEMS 
DESIGN (PSD) 

• REVIEW PRESENT 
PROCEDURES 

• DESIGN THE REPORTING 
SYSTEM 

• DES I GN THE PROCESS-
I NG SYSTEM 

• PLAN THE 
INSTALLATION 

• HANAGEHENT REVIEW 
ANO APPROVAL 

PRELIMINARY 
SYSTEMS 

DESIGN (pso) 

i--. 

INSTALLATION 

SYSTEMS 
INSTALLATION 

• DETAIL DESIGN 

• CON VE RS I ON PLANNING 

• PROGRAMMING ( IF A 
COMPUTER SYSTEM 

• TRAINING 

• SYSTEM TEST ING 

e SYSTEM CONVERS I ON 

INSTALLATION 

~ 

POST-,CONVERS ION 
FOLLOW-UP 

POST-CONVERSION 
FOLLOW-UP 

POST-CONVERSION 
FOLLOW-UP 

*IT HAY BE NECESSARY TO INCLUDE A BRIEF PROJECT DEFINITION ANO SURVEY STEP AT THIS POINT IF, IN THE HSP, THE SYSTEM COULD NOT BE 
DEF I NED SUFFICIENTLY TO GAUGE THE PSO EFFORT . 

Th i s approach provides transit system managers 

wi t h a series of clear decision points at which they can 

authorize the ini tiation o f the next phase for each indi -

vidual component or make a change o f direction . The MSP 

phase i s the overall planning phase in which all of the 

information and systems needs o f the property are cons i dered . 

The objective i s to incr ease th e likelihood of controlling 

system developmen t efforts so that management will eventually 

get from i ts systems the support that it needs to conduct its 

business . The plan will con t ain definiti ons (at a conceptual 

or gene ra l level) of the systems required . It will also 

conta in a definition of the in t errelationships of those 
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systems. Finally , the plan will conta i n definitions of 

p r o jec ts for the development/e nhan cement of the systems and 

p ri or itie s f or these projec t s . The plan must be a "li v ing " 

document . 

tane ously . 

All of the pro j ects cannot be implemented s imul­

As later p r oje c ts become el i g ibl e f or i mplementa-

tion, the priorities shoul d be revi ewed and mod i fied to meet 

then current conditions. 

Man gemen t Direction 

The preced ing chart illustrat es the methodology 

for an orderly , controlled systems development program ; it 

also provides some insi g ht into the potential magnitude of 

effo rt. The po int i s that systems projects can require a 

sub st an t i al investment, and poorly executed syste m projects 

will typically end up costing more t h an expected and will 

r es ult in un r esponsive systems as well . 

As i s the case wit h all substantial investments, 

systems p r ojects , and espec i al l y the crucial front - end planning 

project, must have the direction and involvement of the organ i­

zation's executive management. 

As described below , the MSP phase addresses the 

tota l management systems re quiremen t and normally results in 

a program which will take several years and considerable 

resources to complete. The proposed systems must be defined 

in term s of th e org a n i zation's goals and objectives and care ­

ful consideration must b e given to selec ting an appropriate 
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implementation strategy. Key decisions will be made regarding 

the need to develop or augment inhouse systems staff resources, 

the potential requirement fo r external consultants, the degree 

to which organi zat i onal changes may be needed to adopt new 

systems or the degree to which off - the - shelf systems will be 

adapted to the organization. 

Once the plan i s developed the deg re e of execut iv e 

management involvement may be reduced to oversight of th e 

respective projects and periodic reevaluati on of planned 

projects' scope and priority . 

The Normal Planning Process 

Normally, the MSP is developed for a single busi-

ness entity rather than for an entire industry . The process 

of developing the plan encompasse s the foll ow ing major 

activities : 

1 . Organizing and administering the planning project, 

2 . Defining the bu s iness purpose of the entity for 
which the plan i s being developed, 

J . Defining the business information and other 
systems nee ds for each business functi on that must 
be performed in order to achieve the business 
purpose, 

4 . Determining the present status of systems for 
meeting these systems needs, 

5. Defining and documenting the long - range plan for 
developing/enhancing the systems required. 
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The development of the plan i s a subst ant ial und e r tak ing 

wh i c h usually requires about three to s ix month s el apsed 

time . 

Or ganizing the MSP Project 

Organizing and administe ring the planning project 

inv o lv es several factors . Plann ing p rojects a re most s u e -

c e ssf ul when executive management is involved, and o n e 

mechanism for shap i ng thi s inv o l vement i s when a Management 

Advisory Committee composed of key ma n age ment pers onnel i s 

formed and takes an act i ve r ole in the project. They ass i st 

in defining t h e o r gan i zational re lat i ons hip s pertaining to 

the .project , th e long - range o b ject i ves fo r e le ctron ic data 

process i ng and the mecha nism s to b e employed in contro lling 

system development projects . Th i s step a l so in cludes the 

establishment and tra i ning of the Project Tea m, t he develop ­

men t of the work plan for the project and the mon i to ring and 

re po r t i ng of progress against that project wor k plan . 

The Project Team organizat i on and staff i ng can 

vary , but a key to t he s u ccess of t h e project will be the ir 

attitude and ability . The sk i lls required a r e managerial -

project management and communicat i on ; business and industry 

compete n ce - understanding of the basic manageme n t systems 

needs and understanding of the industry's p r oblems ; a nd 
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technical - systems analysis, computer processing, etc. 

Often a core team may be assisted by experienced personnel 

from various departments on a part-time basis to give the 

team advice and to critique concepts as the project develops. 

Defining the Business Purpose 

Defining the business purpose is oriented to 

answering the following questions: 

1. What business are we in? 

2 . What are the basic factors of the business: 
products/services, people a nd facilities required 
for production, markets, regulatory control, etc.? 

J. What are the scope and nature of the problems 
peculiar to this business? 

4 . What are the functions that have to be performed 
by the business entity in orde r to be in this 
business? 

These questions must be answered in order to define what the 

business information requirements are . It is possible, of 

course, to design a business information system without 

answering the basic quest i ons. It has, in fact, been done 

many times . But it is unlikely that such a system would 

meet the true needs of the o rganization except at the most 

basic level, i.g., writing paychecks , paying bills and 

handling the high volume account ing transactions. The 

failure to make this initial identification of business 

obj ectives can result in costly errors in the subsequent 

efforts to define and install the supporting information 

systems. 
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Def i n i ng Informati o n and Systems Needs 

Th e next step, defining the business informat i o n 

a nd othe r systems needs, leads to structuring the systems 

( ma nu a l o r mechanized) that will be developed/enhanced to 

meet t h ese needs . This step must be pe r formed wi th people 

wh o a r e knowle dgeable and experienced in manag i ng and pe r -

f o r ming t h e fu n ctions of the business . Once the s e peop le 

h ave id entified the information that is required , people 

wi t h sy stem des i gn skills can then structure the systems 

to p r o vi de t h e i nformation most efficiently, acc ur ate l y a n d 

t imely . 

Det ermine the Present Status 

The fourth step , determining the present status of 

i nfo rm a ti on g e neration , is intended to answer t h e q u est i on , 

"W he re do we stan d? " Existing manual and mecha ni zed systems 

a r e t o b e analyzed and co mp u ter operations a r e to b e r ev i e we d 

in c rder to : 

1 . Dete r mi ne what information is currently being 
p r ov id ed , 

2 . Evaluate the economics, efficiency and effect i ve ­
n e ss of existing systems , 

3 , Evaluate the efficiency , effectiveness a n d capa ­
c i ty of computer operations, 

4 . Evaluate the systems development capabi lity of the 
o r ganization and cons i der how much and in what wa y s 
th i s capabil i ty might be strengthened ( ad di tiona l 
personnel, p r ofessional train i ng, selected use of 
consul tan ts , etc . ) and 
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5 . Determine what portion of management information 
needs established earlier in the project are/are 
not being prov ided. 

Documenting the Plan 

The final step , developing the systems plan, is 

int ended to define how the organization should proceed with 

development/enhancement projects . The i nformation require -

ments and the necessa ry system structure will have be en 

defined and can then be summar i zed and documented . The 

present status will have been assessed , so ch anges to the 

system necessary for i t to fulfill its requirements can be 

identified . These c hanges can then be st ru ctured into a 

logical set of manageable projects for preliminary s ystem 

design and in stallation . Finally, the projects should be 

pr i oritized according to project characte ri stics and cr i teria 

establ i shed by the Project Team and the Management Advisory 

Comm i ttee and an overa ll impl ementat i on st r ategy can b e laid 

out specifying the projects to be done and the na ture and 

level of resources needed to complete them . 

Generally, the MSP is documented in a pair of 

reports produced at the conclusion of the planning project . 

1 . The Management Report contains the analysis of the 
p ri orities adopted by management for subsequent 
work , the details of the r ecommended work schedule 
and a r epo rt on the work done during the planning 
p r oject . The report explains the bases for the 
decisions made regarding t h e sequence in which 
systems are to be designed and installed in terms 
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of the organization's goals and objectives and the 
criteria related to these. The report defines the 
MSP in terms of b ot h s hort-term and long-term 
actions. It provides so me indicati on of p ot ential 
resource needs (staffing, cons ul tan ts, etc . ) . It 
iden t ifies dates when management has to make 
commitments and the nature of those commitments. 

2. The Systems Report contains a description of the 
characteristics and inf ormat ion to be supplied by 
each segment of the total business information 
system. These descripti ons are in sufficient 
detail t hat t hey provide a good foundation for 
guiding the analysts that will be assigned to t h e 
preliminary system design phases for the segments. 

As previously noted, these reports should be living docu ­

ments subject to revision to meet changing circumstances . 

Finally, the MSP is subject to management review and adop ­

tion and thus functions as a control devi ce to insure that 

management's desires for the information processing function 

are what get executed. 

Use of This Report as a Planning Aid 

The MSP phase of Project FARE encompassed the 

performance of steps 2 and 3 of the normal planning process, 

i.e., defining the busine ss purpose and the information and 

systems needs. As was no ted in Section 1 of t his volume, 

many transit properties were included i n the Project Team ' s 

process for defining the business purpo se of transit proper ­

ties, the functions performed by an entity in the transit 

bu siness , the informat i on required to support the performance 

of those functions and a system structure that will supply 
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that informati on . The breadth of the subjects for the 

research leading to these definitions supports the conclu ­

sion that · they const itute a useful generalization of informa­

tion requirements and system structure for the transit 

industry. The standardized informa t ion system st ructure, 

definitions of its components and definitions of the inter­

relationship s of those components are presented in Volume 

III (Section A) of this report. 

In general, the individual transit property should 

next complete a custom-tailored MSP. This relates princi -

pally to steps 4 and 5 of the normal planning process, i.e., 

determining present status and formulating the specific 

plan . 

The Customization Process 

A transit property that undertakes a project to 

develop its own MSP using this report' as an aid in the 

process should do so by perform i ng the following steps : 

1. Organizing and administering the planning project, 

2. Validating the definition of the system structure 
for the transit property against the concepts and 
definitions contained in Volume III, Section A, 

J . Determining the present status of system s for 
generating the required information and 

4 . Defining a nd documenting the plan for developing/ 
enhancing the systems needed. 
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A further description of each of these steps is presented in 

a detailed work program format in Volume II (Section B.l) 

and summarized in Exhibit 1 on page 3- 23 . 

Organiz ing and administering the planning project 

is much as it is for the normal planning process, as described 

on page 3-11. The primary difference is that the training 

for of the Management Advisory Committee and the Project 

Team would include a study of the planning aids developed in 

this report. The Management Advisory Committ ee and the 

Project Team both need a good understanding of what this 

report has defined to be the business functions, information 

needs and system structure for a transit property. 

The second step , validating th is report's MSP 

concepts , is basically a process of challenging the concepts 

to see if they fit and should be adopted by the individual 

transit property . Given the participation of a broad 

. segment of the industry during the development of those 

concepts, and given that they are defined at a rather high 

level of generalization, it is expected that very little, if 

any , modif ic at i on of those concepts will be necessary. 

The third step , determining present status, is 

much as it is for the normal planning process , as described 

on page 3- 13. Each of the transit property's existing sys-

tems should be examined to see where it fits into this 
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report's recommended systems framework . Then each ex isting 
~ 

system can be evaluated in terms of its ability to ac hi eve 

its purpose . Does i t p ro vide all of the information that is 

needed? Is the informat i o n acc urate? Is it produced in as 

t i mely and efficient a manner as is eco n o mi cally feas ible? 

Wha t changes to the existing systems are needed in o rder to 

get required inf ormat ion or more effic i ency in the inf o rm a ­

tion generation process? 

The last step , defin ing a nd d oc umentin g the plan, 

aga in is much as it i s for the no rmal planning process, as 

described on page J - 14 . System improvemen t projects, c u stom -

ta il or ed to the needs of the transit property , need to be 

defined . Then , the projects should be assigned pri o ri t ies 

depending on criteria such as t h ose explored in Section 2 of 

t hi s report on UMTA's plan, but also depending o n c ri ter ia 

which may r eflect concerns uniqu e to t he l ocal property. 

Potential criter i a might in clude : 

Externally imposed deadlines for having certain capa ­
b ilities (e . g ., the capabil i ty to r eport under Section 
15 ) . 

System design cons i derat i ons (e . g ., t h e general and 
cost accounting system de s ign s logic lly precede the 
design (not inst allat ion) of the l a bor distribution 
system ). 

Expected cost/benefit relati onships (e . g ., which in ­
.vestment is likely to yield the greatest ( quickest) 
return through improved management control over the 
business) . 
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Degree to which management systems may be required to 
support new, relatively inexperienced supervisors in 
particular functional areas . 

Emphasis and relative priorities based on problems or 
opportun i ties, e.g . , need for systems to help in­
crease patronage rather t han systems that help reduce 
costs . 

The specific plan for the trans i t property s h o uld then be 

documented, reviewed and app r oved by management and the 

appropriate governing board. Finally, when funding for the 

f ir st development project(s) i s approved, the next logical 

development phase, preliminary system design (or project 

definition and survey), can begin. 

Preliminary System Design and In stallat i on Phases 

The systems planning process provides the foundation 

for beginning the orderly development of b ot h manual and com -

pute r systems . As was shown in t he diagram on page 3- 8 , each 

system pr o ject will then require p reliminary system design 

(P SD ), detail design and installation, and post - conversion 

follow -up . 

Volume II of th is repor t (S ections B.2-B.7) presents 

work programs for conducting the Preliminary System Design 

(PSD) and Installation phases of the system development 

process. These work programs are summar i zed here to give 

the reader a quick idea of the scope of work that must 

follow the planning project for each component system. 
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The PSD work program will vary dependent on whether 

the system is ma nual or automated, and if automated, whether 

or not one or more software packages exist for the system 

b e ing devel o ped. Fo r example, there are many general ledger 

accounting packages available in the commercial markets for 

a variety of computer equipment conf igura tions . If prelim-

inary investigati on indicates that one or more of these may 

be generally acceptable, the Software PSD Wo rk Program shown 

in Exhibit 2 , page J -24, should be empl oyed . As software 

packages ca n be expensive and the total systems effort when 

using a package may stil l co st up to 70% of what i t might 

cost to develop a c ustom sys tem, it is important to determine 

the su i tab ilit y of the package(s) as thoroughly as possible, 

early in the course of the PSD . When there are no known 

so f t ware packages, such as i s the case for the marketing 

inf o rmation system, the Custom Design PSD Work Program shown 

in Exhibit J , page J - 26 , should be emp loyed . The essenti al 

d i fference in these two PSD work programs is that the first 

one pr ov ides for software se lection and identification of 

modification requir e men ts , and the ot her provides for c us tom 

design of the process ing system . The PSD Work Program for a 

manual system i s shown in Exhibit 4 o n page J-28. 

Inst allat ion Wor k Program s have also be en prov ided 

for t he Softwar e Pac kage approach, the custom design approach, 

and the manual systems (Exhibit 5,6,7) . If the software 
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approach i s used, it is expected that the amount of prog r am ­

ming and testing in the i nstallation phase should be less 

than if the custom design approach is u se d. 

Econo mi c Cons i deratio n s 

An eco n om i c analysis of the impact of new syst em s 

is included i n the PSD phase and requires addressing two 

econom i c fa c t o r s . The first of these is the one - time costs 

of d ev el o ping and insta lling a new system. These costs can 

va ry depending upon the system ' s complexity and the degree 

to which ex i st i ng system concepts , fac ili ties and procedures/ 

computer software can b e uti l ized . 

The second e conomi c factor to b e considered wil l 

be an evaluation of the o n going costs and benefits wh i ch 

would result afte r the ne w systems were i n place . Ongoing 

systems costs may be estimated wi th substantial confidence 

once the system has been de signed in suff i c i ent detail , but 

i t cannot be done accura tely un t il that time . What is 

clear , however, i s that s in ce the n ew systems costs would 

displace existing systems costs , in man y cases the appl ica ­

tion of systems technology may result in a ne t decrease . In 

the transit i ndustry , where many routine and cler ical opera ­

t i o ns a re performed, this may be a likely outcome . For 

ins tance, while there would b e costs associated with operat ing 

a nd maint aining an automated payrol l system, these costs 
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would be in place of (and indeed might be less than) the 

costs of ope rating t he manual payroll system . Sim i larly, 

the accumulation of milea ge , fuel, oi l and othe r maintenanc e 

stat i st i cs may prove mo re efficient if improved syste ms a r e 

used , even if these a re better manual procedures . 

More diff i cu l t to assess , but a more imp ortant 

cons id eration , is an evaluation of t h e b en efi ts that may 

result from the use of modern systems . In transit , as in 

ot h er industrie s , imp r oved internal co n trol and t imely and 

management-oriented informati on often enable manag ers to 

obta in more efficient utilization of personnel and cap i tal 

r eso ur ces . In addit i on , the deployment of modern systems 

may provide opportun i t i es for ac hieving another type of 

productivity impr ovement - the result of the subst i tution of 

computer processing costs (which cont inu e to become rela ­

tively less expensive) for pe r sonnel costs (which continue 

to become relatively more expens i ve) . 

It s h ould be clear that t h e ec onom ic considera ­

t i ons associated with new systems will involve much more 

than di r ect cost estimates for the systems themselves and 

that the d i rect costs may seem less important whe n compared 

to the potential gains in overall productiv i ty for the 

trans it property . 
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MANAGEMENT SYSTEMS PLAN (MSP) 

CUSTOMIZATIOH WORK PRO GR AM SUMMARY 

Target Dat es 

Descrj_p_ t ion Responsibility 
Estimc1ted 

Pers on-Hou rs Start ComE_lete 

I. ORGANI ZE AND ADMINISTER THE PLANNI NG PROJECT 

1. Estab li sh Man agement Advisory Committee , 

2 . Review In format i on Sys tems Imp r ovement Plan Summary 
and Systems Design Referen c e Manu al (Volumes I and III 
of this report) . 

II. VALIDATE THE DEFINITION OF SYSTEMS STRUCTURE CONTAINED I N 
VOLUME III OF THIS REPORT 

J . Evaluate Pr ese nt Organizat i onal Status. 

4. Document Formal Ob jectives and Goa ls. 

5 . Define Bu sines s Information Needs For All Functional Areas. 

6 . Dev e lop Integr ated Management Informat·on Sy stem Con c ept 
For the Transit Property. 

III. DETERMINE PRESENT STATUS OF SYSTEMS 

7 . Ev aluate Present Sy stems Status and Adequacy. 

IV. DEFINE AN D DOCUMENT THE MANAGEMENT SYSTEMS PLAN 

8. Define System Component Projects. 

9. Est imate Individual Project Development Costs and 
Summarize Benef i t s. 

10. Formalize Evaluation Criteria for Projects. 

11. Document Management Sy stems Plan. 

12. Obtain Management Approval. 

More detailed wo r k p r og rams 
fo r thi s ph a se appear in Sect i on B 
of a se p ar at e l y bound Vo lume I I, 
"System Deve l opment Work ? rograms". 
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PRELIMINARY SYSTEMS DESIGN (PSD) 

USING A COMPU TE R SOFTWARE PACKA GE 

WORK PROGRAM SUMMARY 

Description 

I . O~GANIZATION AN D ADMINISTRATION 

1. Establish overall project coo rdination an d administration. 

If . SY.STEMS DESTG ,'J 

2 . 

J . 

I., . 

'.> . 

Rev iew cu rrent proc edures. 

De t e rmin~ in formation requirements. 

S umr~arize costs of cur rent s'ystem. 

Revjew package ' s input forms , output reports and master 
file s an d identify necessary modifications. 

III . PROCESSING FACILITY ARRANGEMENTS 

6 . Determine equ i pment requirements. 

Select eq,1 ipment/se rvi ce bureau. 

nr. I NSTALI.AT TON :,r; HE DUL l( 

8 . Identify major installation segments. 

9 . Estimate manpower requirements. 

10. Develop· d etail installation/conversion sched ules. 

Res_p_o_n_si bi1ity 
Est, imat ed 

Person-Hours 

Target Dates 

Start Complete 

More de ta iled wo rk programs for thi s 
phase appe a r in S ection B of a separa ; el~ 
'J o und Volume II , " Syst e m Develo pm en t 
Wo r k Program s". 
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Description 

V. ECO NOMIC EVALU ATION 

11. Est imate proposed system cost. 

12. Es timate operating savings. 

13. Estimate 1.nstallation costs. 

PRELIMINARY SYSTEMS DESIGN (DSD) 

USING A COMPUTER SOFTWARE PA CK AGE 

WORK PRO rrnAM SUMMARY 

Responsibility 

14. Summarize intangible considerations. 

15. Summarize overall economics. 

VI. RE'JIEW AND APPROVAL 

16 . Ob tain management approval. 

Estimated 
Person-Hours 

Target Dates 

Sta rt Complete 
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PRE LIMINARY SYSTEMS DESIGN {_PSI)_) 

WITHOUT USING A COMPUTER SOFTWARE PACKAGE 

WORK PRO GRAM SUMMARY 

Target Da tes 

De sc ri_p_tion 

I. ORGANIZATION AND ADMINISTRATI ON 

w 
I II. 

1\) 

O" 

III. 

1 . l': s tabljsL overall pro,iect coo r dinat ion and a dminis t ration 

SYST EM DESIG N 

2 . Review cu rrent procedures 

J . 

J .... . 
5 . 

6 . 

7 . 

8. 

9 . 

r:o llect present system documentation 

Dete rmine informati on r equirements 

Summ a rize costs of curre nt system 

Desig n reporting system 

Desig n processin g syst em/file r equ irements 

Defi ne input requirements 

Id entify and design control s 

PROCESSI NG FACILITY ARRANGEMENTS 

10 . Determi ne equipment r equirements 

11. Es tablish crit e r ia for equipment selection 

1 2 . Prepare equipment specificat ions 

Resp ons ib ility 
Es timated 

Pers on-H ours Start 

More d e t a ile d work prog rams for 
th is ph ase appear i n S e ct ion B of a 
separately '::l ound Vo l ume II , " Sys t em 
Deve l opment Wor k Programs" . 

Co m_p_ l et e 
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PRELIMINARY SYS1EMS DESIGN _{_PSI)_} 

WITHOUT USING A COMPUTER SOFTWARE PACKAGE 

WORK PROGI'AM SUMMARY 

Description Responsibili ty 

1 3 . Eval uate equipment proposals 

14 . Negot iate contra ct terms 

1 5 . Se l ec t equipment/service bureau 

IV. INSTALLATION SCHEDULE 

1 6 . Identif y major insta llation ~egments 

1 7 . Es timate manpower · requirements 

1 8 . De velop detail installation/conversion schedules 

V. ECO NOMIC EVALUATION 

1-9 . Est imate proposed system cost 

20 . Estimate operating savings 

21. Estimate installation costs 

22 . Su mmarize intangible considerations 

23 . S ummarizE overall economics 

VJ. REVI EW AND APPROVAL 

24 . Obtain management approval 

Es timat ed 
Person-Hou rs 

Targe t Dat e s 

Start Com p lete 
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PRELIMINARY SYSTEMS DESIGN (FS:El) 

MANUAL SYSTEMS 

WORK PROGRAM SUMMARY 

Target Dates 

Descri.E_tion 

t. ORGANIZATION AND ADMINISTRATION 

1'. Est ablish overall project coordination and administration. 

\J..:, II . SY.STEii!S DES IGN 
I 

I\) 

0:, 2 . Re vi ew cu rrent procedures. 

J. Collect present system documentation. 

4 . Determine information requirements. 

5 . Summarize costs of current system. 

6. Design reporting system. 

7. Design system processes end date record requirements. 

8. Define input req uirements. 

9. Identify end design controls. 

III. H!STP.LJ.ATION SC HEDULE 

10. Identify major installation segments. 

11. Est imate manpower requirements. 

12. De velop detail installation/conversion schedules. 

Resp onsibility 
Estimated 

Person -Hours Start 

Jore de t a iled work program s for 
th is pha se appear i n S e cti on B 
of a se p ara : el y b o und Vo l ume II , 
11 Sy s t e m Devel opmen t Wo r k Pro gram s 11 • 
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DescriE_tion 

ECO NOMIC EVALUATION 

n. Estimate proposed system cost. 

14. Est imate operating savi ng s. 

1 5 . Estimate installation costs. 

PRELIMINARY SYSTEMS DESIGN ( PSD ) 

MANUAL SYSTEMS 

WORK PROCRAM SUMMARY 

Res_p_onsibility 

1 6 . .Su mmarize intangible considerations. 

1 7. Summarize overall economics. 

REVIEW AND APPROVAL 

18 . Obt ain management approval. 

Estimated 
Person-Hours 

Target Dat e s 

Sta rt Comple te 
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SYSTEM lNSTALLATION 

USING A COMPUTER SOFTWARE PACKAGE 

WORK PROG hAM SUMMARY 

Description 

I. ORGA NIZATION AND ADMINISTRATION 

II. 

1. Establi sh overall project coordination and administra tion. 

2. Conduct training/orientation meetings. 

EJU IPMEN T AND SYSTEM SOFTWARE EVALUATION 

J . Ev aluate and select equipment and system software (if 
applicable). 

4. Deliver software / documentation/test data. 

5 . Compile and test software 

III . DET AIL SY STEMS DESIGN 

IV. 

6. Prepare program ch an ge descriptions. 

7 . Define manual proced ures requirements. 

~- Define conversion pro cedures re quirements. 

9. Determine processin fl requirements. 

10. Ob Lain final approv al. 

PROGHMITflt.:C AND DEf•IJCG IN C', 

11. ~u pe r v i s0 proer amme r s and co ordinate t esting. 

Responsibility 
Estimated 

Person-Hours 

Target Dates 

Sta rt Com .:e_ lete 

More de ta iled work pro g rams for th is 
ph ase appear i n S e ct ion B of a se p ara t el y 
b oun d Volume II , " Sy s :t em De vel opmen t Wo rk 
Pro g rams ". 
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SYSTEM INSTALLATION 

USING A COMPUTER SOFTWARE PACKAGE 

WORK PRO} RAM SUMMARY 

Description 

IV. PROGRAMMING AND DEBUGGING (Cont'd) 

1 2 . Pre pare flow charts mod ify pro g rams/document changes. 

l J. Prepar e test data a n d te st pro g rams. 

V . COfiVERSIOH PREPARAT IO N 

14. Pl a n co nversion 

1 5. Revise c leri cal and control pro c edures. 

1 6 . Pl an a nd develop pro gram for systems testing. 

1 7 . l' repflr e operations do cu mentation, 

1 8 . Train o perati ons and user department personnel, 

19. Prepare site / order sup~lies/install equipment (if applicable ), 

VT . ~ YST~Mn TRn T 

20 , Perforffi s y ste ms test and appro ve s ys tems.test results. 

21. Update procedures, prog rams and documentation. 

VII. CO NVERS IO U 

22 . Convert s y stem. 

2 3 . Monitor and evaluate. 

Res po ns ibilit Y: 
Estimated 

Person-Hours 

Targe t Date s 

Start Complet e 
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SYSTEM IN STALLATION 

WITHOUT USING A COMPUTER SOFT WARE PA CKAGE 

I. 

II. 

WORK PROGRAM SU~™ARY 

Description 

ORG ANIZATION AND AMINISTRATIO N 

1. Establish overall pro ject coordination and administration. 

2 . De te rmine computer lan guage and standards, 

3. Co nduct training/o rien tat ion meetings . 

EQU IPMENT AND SYSTEM SO FTWARE EVALUATION 

4, Ev aluate and sele ct equi pment and system software ( if 
appli cab le ). 

ITT. ~fTAI LE n SYSTEMS DESIGN 

5 . Com ple t e system s desi gn. 

6 . Document pro g rams/revise forms. 

? . Define manual p r ocedures requirements. 

8 . Def ine conversion procedures requirements. 

9 . Determine processing requirements. 

1 0 . Revise installa t i on cost s, operating cos t s and SBvin gs. 

11. Obt ain final approv al . 

Target Dates 

Re sp__()_!l_s i b i l_i_t _:t: 
Es ti mat ed 

Person-Hours Start 

More detai le d wo rk }ro g rams for ~hi s 

ComElete 

phase appear in S e cti o n B of a separa : el :" 
:- o u;i d Vo 1 1 me I I , 11 System Dev e 1 op men t Work 
Pro gra ms" . 
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SYSTEM IN STALLATION 

WITHOUT US ING A COMP UTER SOFTWARE PPCK AGE 

WORK PROGRAM SUMMARY 

Description 

IV. PROGRAMM IN G AND DEBUGGING 

12. Su per v ise pro gramme rs and coordinate testing, 

lJ. Prepare flow cha rts, co de and document programs. 

14. Prepare test da t a and test pro grams. 

V. CON VER S I ON P~EPARAT ION 

l r 
) . 

H, , 

l '7. 

1 8 . 

19. 

20. 

Pl an c o nversion. 

Rev ise cleri c al and contro l procedures. 

Plan and develop pro gram for systems testing. 

Prepare operations do cument ation . 

Tr ain operations and user pers onnel. 

Prepare site/order supplies/install equipment. 

VI. SYSTEMS TEST 

21. Perform systems test and approve systems test results, 

22. Update procedures, programs and documentation. 

Res po nsi_l)_ility 
Estimated 

Person-Hours 

Target Dates 

Start Comp_lete 
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SYSTEM I NSTALL ATI ON 

WITHOUT USIN G A COMPUTER SOFTWARE PA CK AGE 

WORK PROGRAM SUMMARY 

____________________ D_e_s_cri pt i_o_n _ _ _ ____________ _ Re spons ibili ty 

VI I. CONVERS I ON 

23 . Co nve r t system. 

24 . Mo nitor &nd eval u a te s ystem. 

Es timat ed 
Person -Hours 

Targe t Dates 
-------~---------
Start Comp l et e 
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SYSTEM I NSTALLATION 

MANUAL SYSTEMS 

WORK PHO C RAM [;UMMARY 

Des c ri_Etion 

I. ORG AN IZ ATI ON AN D ADMI NISTRATION 

1. Establis~ overall pro j e c t coordination and administration. 

? . ron duct trainin G/orientation meetings. 

II . DETAIL SYSTEMS DES I GN 

3 . Pr e pare pro cedure chan ge descriptions. 

4- De f ine conversi on pro c edures requirements. 

5 . Dete rmine processing requirements. 

6 . Obt ain final approval. 

II I . TES TING PRE PARATION 

7 . Supervise project team and coordinate testing, 

8. Prepare flowcharts and sample data. 

IV. CONVERS ION PREPARATION 

9. Plan conversion/order supplies. 

10. Revise clerical and control procedures. 

11. Plan and develop program for systems testing. 

1 2 . Prepare operati ons doc umentation. 

13. Train operations and user department personnel. 

Tare' et Da t e s 

Re sp onsibility 
Estimated 

Pers on-H ou rs Sta r t Com_p_ l e te 

More d e t aile d work pro g ra ms for ~~ is 
phase ap p e ar i n S e c t ion B of a se;,ara ~e l , · 
b ou n d Vol u me II , " Svst e rn Devel0P me::1t Wo 1< 
Pro g rams ". 
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SYSTEM INSTALLATION 

MANUAL SYSTEMS 

WORK PRO GR AM SUMMARY 

Descri:e_tion 

V. SYSTEMS TEST 

14. Perfo rm systems test end approve systems test res ult s. 

w 1 5 . Update procedures end cloc.umentotion . 
I 

~ VI . COilVEnSION 

16 . Co n v er t ii y s t em . 

1 7 . Mon itor and evaluate. 

Resp ons ibility 
Estimated 

Pers on - Hou rs 

Target Dates 

Start Comple t 1:_ 
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