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PREFACE 

This assessment was conducted under PPA UM-17 as part of the Operations and 
Planning System Support program under sponsorship of UMTA's Office of 
Technical Assistance, Methods Division, Granville E. Paules, Chief. This 
assessment report compiles information on the status and capabilities of 
Maintenance Management Information Systems (MMIS) that are operational or near 
operational on primarily microcomputers and minicompl:ters. The objective is 
to make this information available to transit authorities to facilitate their 
selection of a MMIS. 

An endeavor like this would not 
the developers of these MMISs. 
for their cooperation in making 
valuable cooments were provided 
Manager. 

be possible without the full cooperation of 
The authors are indebted to these developers 
the necessary information available. Also, 
by Ronald Jensen-Fisher, the UMTA Program 





FOREWORD 

The Urban Mass Transportation Administration has undertaken the sponsorship of 
Federal involvement in and the stimulation of private development and exchange 
of a wide range of transit management aids. This effort has evolved under the 
general label Operations and Planning Support (OPS), a collection of technical 
support activities involving research and review, development and demonstra
tion, and information dissemination. This document is one of several which 
provides background and summarizes the activities co~ducted as part of the OPS 
program. These documents provide information on the availability and use of 
management tools, and on concepts and proposed designs of new tools to 
encourage critique and feedback from the transit industry and other interested 
parties. 

A large portion of the work in the OPS program is devoted to the application 
of computer-based tools that can support work of individual departments within 
a transit agency. Examples include operations analysis and planning, vehicle 
driver scheduling, maintenance management, financial/budget analysis including 
capital asset and cash flow management. Many transit agencies are already 
using computerized systems for such activities as payroll, accounting, mainten
ance and scheduling. Tools which are identifiea or developed through Federal 
activities will complement or supplement many of these existing capabilities. 
Though the tools may be usable on computer installations of any size, initial 
development is emphasizing microcomputer implementations. Inexpensive systems 
centered on microcomputers offer many advantages to decentralized, departmen
tally-oriented operations. However, these systems retain the potential to 
share an agency's data and information through a variety of communications 
interfaces. Thus, information produced through the individual units may be 
brought together and organized as additional sources of management information. 

Technological breakthroughs continue to extend the computing power and data
handling capabilities of these desk-top systems. Very powerful systems are now 
within the financial reach of even the smallest transit properties, and these 
same systems can extend computing power to each appropriate organizational 
element in the larger properties. 

Further information on the OPS program can be obtained from: 
Mr. Gran Paules 
Chief, Methods Division 
Office of Methods and Support 
UMTA URT-41 
US LJepartment of Transportation 
400 Seventh Street, s.w. 
Washington, DC 20590 
(202) 426-9271 

Informational requests related to the Transportation Systems Center's specific 
activities may be directed to: 

Mr. Donald ~lard 
Chief, Planning Methods Division 
Transportation Systems Center 
US Department of Transportation 
Cambridge, MA 02142 
( 617) 494-2465 

' 
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1. INTRODUCTION 

The need to improve management information systems for the transit industry 
became evident in the mid 7O's when it was recognized that important and 
relevant information was often not available to help management establish 
goals and objectives, develop plans, and monitor performance. With 
recognition of the importance of timely, relevant, management information, 
significant development of Management Information Sy~tems (MISs) was 
initiated of which maintenance is one element. 

Maintenance Management Information Systems (MMISs) were primarily developed 
for minicomputers because of the low availability and high cost of mainframe 
computers. The introduction of the microcomputer made computational 
capability far less expensive and more affordab 1 e than minis and mainframes. 
The purchase of microcomputers by many transit ~uthorities has led to a rapid 
increase in the number of microcomputer-based Maintenance Management 
Information Systems. 

This report presents a brief description and assessment of ten MMIS. Only 
MMIS that are either operational or near operational on micro- or 
minicomputers were considered for this assessment. An attempt was made to 
include all known and available MMIS that met these requirements. 

The objective of this assessment is to provide selection information to 
potential users of MMIS. Both summary and detailed information is given so 
that a more detailed investigation could be conducted after a preliminary 
selection is made fran the data. 

While all MMIS' are designed to support management needs, they have different 
capabilities in supporting the full range of maintenance magement functions: 

0 

0 

0 

0 

0 

0 

Cost Accountin , which includes the tracking of resource 
expen tures e.g., labor and materials cost) attributable to each 
vehicle or vehicle fleet. 

Work Order Processing, which includes the recording of a 
comprehensive description of each repair action, as well as 
tracking the status of open (i.e., unassigned) work orders. 

Status Tracking, which includes the docllllentation of vehicle and 
component assets and repair histories. 

Materials Processing, which includes inventory control, purchasing, 
requisitioning, and tracking usage patterns. 

Preventive Maintenance PM Schedulin , which includes the 
prOJect1on o 1nspect on ate, and supports the planned allocation 
of labor and materials resources. 

Failure Monitoring, which includes the docL1T1entaion of component 
failures for each vehicle, and can be used to support quality 
control or the projection of labor and materials needs. 
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0 Maintenance Resource Planning, which includes the capability to 
support on-going maintenance management decisions. 

Each of the ten MMIS's described in this doclJTlent addresses one or more of the 
above capabilities. These capabilities are summarized from information 
obtained from the vendors; while every attempt was made to describe fairly 
each system, there are some differences in information content. 

The remainder of this report is divided into thr~e sections: 

0 

0 

0 

Current State of MMIS briefly discusses the developnent state of 
MMIS, and provides a sunwnary of the assessment. 

Overview of the r-t11S's Reviewed presents a comparative stlllfTtary of the 
ten systems' capabilities, and provides a brief SlJTlmary of each 
system. 

MMIS Descriptions provide detailed information on each systems's 
development and availability status, functional capabilities, 
principal inputs and outputs, and examples of reports. 

The information used in this report was derived from information supplied by 
the developers of these MMISs. Each MMIS is listed by developer and system 
name in alphabetical order because of the similarity between names. The use 
o developer names is not intended to be an endorsement of the system. 
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2. THE CURRENT STATE OF MAINTENANCE MANAGEMENT INFORMATION SYSTEMS IN URBAN 
TRANSIT 

The current MMISs are an outgrowth of MIS development that was oriented toward 
financial control. Financial controls ask if resources were spent according 
to the plan, but do not necessarily ask how resources should have been spent 
in the first place. Asking how resources are spent is not unimportant; it 
simply is not the complete question. Deciding how resources are best used is 
the essence of an integrated management system that properly relates all 
components, and provides the necessary communication between all components of 
the system. Therefore, in general MMIS development has completed the first 
and most important development phase, i.e., financia l control of maintenance 
consistent with finacial control of the transit authority. The remaining 
development that is needed is to provide maintenance managers with a support 
system to assist them in allocating their resources in best way possible. 

Maintenance of transit vehicles, as maintenance of most types of equipment, is 
a sensitive task that can only be performed economically in a narrow band of 
options. Deviations from this band invariably leads to high cost, poor 
vehicle condition, or both. Thus, a MMIS is needed that can control the many 
variables and account for sensitivities of the maintenance system. It should 
be designed from the overall system viewpoint, and it should reflect all of 
the necessary functions in an integrated system and assure that all components 
seek to work together. The alternative is a system that compartmentalizes and 
subordinates functional components for the purpose of organizational control. 
A MMIS should also provide operational decision support to the maintenance 
manager. 

Most of the MMIS's investigated are more or less automations of the American 
Trucking Association Inc. - Vehicle Maintenance Reporting Standards. They are 
primarily work order systems that emphasize maintenance cost accounting. 
Simple file management systems are used primarily to store and manipulate 
data. The exceptions to this are the Fleet Controller and CPMU/V which uses 
sophisticated network and relational data base management systems, 
respectively. VEMM also uses a data base management system that was developed 
by Modeling Systems Inc. Data base management systems allow the flexibility 
to make extensive inquiries of the data base, and to reformat reports easily. 

Table 2-1 compares the functional capabilities of each MMIS assessed. The 
functional capabilities are heirarchically listed by prime function and then 
by detailed function. The type of function is shown in the far left hand 
column. Each system has an "X" placed next to the functional capability the 
developers indicated. Comparisons can thus be made by examining the 
functional capabilities of each system. With a few exceptions in planning~ 
only those functional capabilities are included that exist in any of the 
systems. That is, Table 2-1 represents a composite of all systems. 

Ari examination of the functional capabilities of the MMIS's in Table 2-1 
indicates that the systems are designed for overall finance reporting with 
some work order processing as the primary input source. Hercules and the 
Fleet Maintenance System are categorized primarily as file management systems. 
CPMU/V, Fleet Controller, and VEMM use data base management systems. 
TRANS-PAC, Micro EMIS, and MMM are primarily categorized as cost accounting 
systems. 
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With the exception of the Western Transit Maintenance Consorti um - Trans1 t 
Maintenance System, none of the MMIS's incorporate planning and failure 
monitoring components. However, the planning and failure monitoring 
components of the Transit Maintenance Management System have not yet been 
implemented. Therefore, none of the current MMIS's are structured as decision 
support systems that can assist in determining how resources should best be 
allocated. 

Decision Support Systems are needed to help investig~te the following 
questions: 

- How much maintenance should be performed? 
- When should equipment be rehab111tated? 
- When should equipment be replaced? 

To determine the correct level of maintenance and rehabilitation, information 
is required that is generally not collected. An important function of a MMIS 
is to collect this data and also assist in determining a budget. 

A summary of each of the MMISs follows. 
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3. OVERVIEW OF THE MMIS SYSTEMS REVIEWED 

This section provides a brief sW1111ary of ten operational MMISs: 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

American Trucking Association, Inc. - Vehicle Maintenance 
Reporting Standards 

Computer Task Group Inc. - Hercules Vehicle Maintenance 
Reporting System 

DDS, Incorporated - Fleet Maintenance System 

Facts Corporation, CPMU/V 

Fleet Tech International - Fleet Controller 

MTD Project Services - TRANS-PAC 

Modeling Systems, Inc. - Vehicle Maintenance Monitoring System 

Public Technology, Inc. - Equipment Management Information 
System 

Western Transit Maintenance Consortium - Transit Maintenance 
Management System 

3.10 Vista Systems Inc. - Maintenance and Materials Management System 

The capabilities of these ten systems are summarized in Table 2-1. Each 
individual system is further elaborated upon in the remainder of this section. 
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3.1 AMERICAN TRUCKirG ASSOCIATION, INC. 
VEHICLE MAINTENANCE REPORTING STANDARDS 

The American Truc king Association (ATA) Vehicle Maintenance Reporting 
Standards (VMRS) system represents a reporting standard for equipment and 
maintenance data of trucking companies. Around this standard, manual as well 
as computer-based maintenance management informat ion systems can be, and have 
been, developed. VMRS is based on a set of data codes that have by and large 
been standardized for the entire trucking industry. These codes describe the 
vehicle by its major components, assembli es , or part s; by its physi cal 
characteri stics; by the states , malfunct ions, and the m~intenance performed; 
and by the mechanics and fa cil i t ies pe rforming maintenance. 

The system also provides means of identifying and accounting for costs , 
directly and indirectly. These costs are divided into: 

- Running costs that include mileage, fuel and oil usage, ti res , 
batteries and supplies; 

- Standing costs including interest, depreciation, administrative 
overhead, licenses, and insurance; and 

- Maintenance and repa ir costs that also include facility overhead, parts 
and supplies, labor, and outside maintenance and repair. 

Cost information is assembled into equipment histories and into management 
information reports. 

Although VMRS was primarily designed as a manual syst em that could be 
automated, it provides a framewo rk for understanding many maintenance 
management information system functions. Many of the MMIS developers have 
either adopted the entire data structure and coding system or have adapted 
parts of this tr uck system to suit needs more specifi cally defined for transit 
bus maintenance . 

Comparison of VMRS with the MMIS functional capabilities indicated in Tabl e 
2-1 show a lack of planning and failure monitori ng functions. This indicates 
that the system was des igned primari ly to satisfy financial reporting needs of 
the maintenance manager. 
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3.2 COMPUTER TASK GROUP, INC . 
HERCULES VEHICLE MAINTENANCE REPORTING SYSTEM 

The HERCULES Vehicle Mai ntenance Reporting System was developed by the 
Computer Task Group Inc. (CTG) for management of truck fleets. It is an 
automation of the ATA VMRS system for use on an Apple II plus personal 
computer. The system was designed to collect, analyze, and report running 
costs for power units, tra il ers, and refrigeration ur.its. With some change of 
standard screen format s , i t coul d al so be used for buses. Hercules was 
designed to maintain life-to-date records for all vehicles and vehicle types 
in the f leet including: repair orders, fue l and oil purchases, and preventive 
maintenance information. It al so has the capability to analyze this data and 
prepare analytical reports including running costs. The system can produce 
the following types of reports and analyses: 

1. Analyze component fa ilures. 
2. Measure vehicle performance. 
3. Compile maintenance histories. 
4. Determine cost-per-mi le or hour of operation. 
5. Schedule preventive maintenance a year in advance. 
6. Identify rework problems. 
7. Identify costs in high-cost maintenance areas. 
8. Evaluate vehicle life-to-date and period-to-date statistics. 
9. Insure timely warranty recovery. 

10. Track license renewals and inspection deadlines. 
11. Determine the most cost-effective vehicle makes, 

models, or engine and transmission types. 

Hercules uses a system of codes to store and track information. These may 
either be user defined or the ATA Codes may be used as a default option. 

Preliminary observation and comparison of the functional capabilities of 
Hercules shown in Table 2-1 indicates that the system is essentially a 
computerization of the ATA VMRS system. As such, it is a work order system 
that is capable of accumulating and totaling data. Some changes in formats 
are necessary to make the system compatible with buses. A file management 
system is used to store and manipulate the data base, which is entered on 
Repair Orders. Without significant reprogralTITling, the system does not have 
the flexibility to generate reports other than those already in the system. 
The system is easy to use, but limited to the ATA VMRS reports. Furthermore, 
it can analyze approximately only 130 vehicles at a time. 
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3.3 DDS, INCORPORATED 
FLEET MAINTENANCE SYSTEM 

The DDS Fleet Maintenance System (FMS) automates all fleet maintenance 
records and vehicle history information, and automatically issues timely 
instructions for all necessary maintenance activities. The system also 
generates a variety of management reports: daily, monthly, and as required. 
The objective of FMS is to improve operational planning, reduce downtime, 
optimize manpower, and increase vehicle life. It ma~ntains a history of each 
vehicle in the fleet according to predefined maintenance activities, and 
produces repair orders and management reports. The Repair Orders detail not 
only what is to be done to a vehicle, but include a description of the 
procedures for each maintenance item. Preventive maintenance schedules are 
entered into the system and repair orders are issued when the recommended time 
or mileage limit is reached. 

When time or mileage is entered after fueling, PM Work Orders (WO) are 
initiated according to the PM schedule established for each vehicle • The 
work order provides a means for easy tracking of each maintenance activity 
performed on any vehicle in the fleet. Each WO contains a Specific and 
Standard Maintenance Procedure and all information needed by a mechanic to 
properly complete the job. When the work has been completed, signed off, and 
closed out, the vehicle history is automaticall y updated. In addition to the 
PM Work Orders, a Road Call WO, Accident WO, Foreman Request WO, Unit or 
Component Rebuild WO, and Service WO can also be initiated. 

The system can generate Vehicle Inventory and Status Reports; daily, monthly, 
and yearly Consumables Reports; daily Not Probed Reports that signal active 
vehicles which did not have their farebox cleared; Monthly Road Call Reports; 
Oil Analysis Reports; California Highway Patrol Inspection Reports; Component 
History Reports; Series PM Recommendation Reports; and Activity Dictionary 
Reports that provide the coding system for activities. 

Preliminary observations of FMS indicate that the system was designed 
primarily as a work order system and a consumables monitoring system that 
emphasizes PM scheduling. An examination of the functional capabilities shown 
in Table 2-1 indicates that vehicle history and maintenance cost reports are 
not available, but monthly road call reports and an oil analysis report are 
included. Materials management, with the exception of fuel and oils, 
planning, and failure monitoring functions, are not available. Overall cost 
summary reports are also not available. 

FMS is designed to use an enhanced version of the UNIX operating system and an 
extensive set of utilities. UNIX supports a multi-user and multi-tasking 
environment. The UNIX File Management System offers flexibility to create a 
variety of data structures that can be easily formatted . The system operates 
on any Motorola 68000 processor and provides virtual 16 megaBytes of 
processing capabil ity. Multiple 16-bit peripherals and special function I/0 
(Input/Output) processors provide support for the multi-user and multi-tasking 
environment. Winchester disk and diskette support allows for flexibility in 
configuration and up to 300 megaBytes of on-line storage. FMS could support 
small to modestly large size vehicle fleets (approximately 1000 vehicles). 
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3.4 FACTS CORPORATION, THE 
CPMU/V 

CPMU/V is a fleet management and cost analysis software system developed by 
The Facts Corporation for general analysis and control of rolling stock in 
single or multiple units. The system provides cost accounting, cost control, 
daily control of operations, general purpose fleet management information, 
vehicle efficiency and performance information and vehicle repair histories. 
It also includes functions for evaluation of lease or purchase options, and 
for determining capital investment payback. 

CPMU/V is one of the many applications available from the appl ications 
generating language, CPMU. The programs and algorithms of CPMU provide for 
comparative analysis of variables. The CPMU/V system is designed to operate 
on a variety of microcomputers such as the Apple II, TRS-80/II, Northstar, or 
the IBM Personal Computer. The system requires either the CP/M or MP/M 
operating systems (Version 1.4 or 2.X) and dBASE II. dBASE II is a relational 
data base management system that facilitates manipulation of fields, records, 
and files to manage data as desired. The minimum disk storage required is 
378K Bytes, either on a hard disk or distributed on floppies. 

The CPMU/V system is a menu driven system that has a file maintenance, report 
generating, and inquiry system. The file maintenance system contains the 
following files: 

- Vehicle Files; 
- Repair Order Files that describe vehicle repairs including part nl.111bers 

of parts used for each task, the unit price, the reason for failure, 
the I.D. of the employee performing the task, time, and actual labor 
cost; 

- Fuel Files that contain amount and cost of fuel used by each vehicle; 
- Expense Files that include date, cost, and type of vehicle expenses; 

Mileage Files; and 
- Code Files that contain coded descriptions of each repair and expense 

category monitored. The codes are based on the American Trucking 
Association VMRS codes. 

The system provides the following reports: 

- Management Reports, 
- Master User Defined Reports, 
- Master Cost Su111T1ary Reports, 
- Master Fuel Usage Reports, and 
- Master Cost Analysis by Code Reports. 

The Master Cost Summary Reports provide the total cost and the average cost 
per mil e or vehicle for any set of vehicles selected. The selection 
capability makes comparisons easy to perfor ,1. Master Fuel Usage Reports 
contain mileage, fuel usage, and miles per gallon of each vehicle and the 
totals and averages of all selected vehicles. The Master-Cost-Analysis-by
Code Reports provide a summary, by vehicle, for each l abor, part, or expense 
code, and the cost-per-mile and total cost over month"to-date, year-to-date, 
and term-to-date periods. Since t he set of codes can represent assemblies, 
subassemblies, components, and parts, these costs, when compared to other sets 
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of codes, provide a means of comparative analysis of components and structural 
elements. The Management Reports provide a versatile i•user friendly" report 
selection capability. 

Unlike the Master Reports, which report on all vehicles, the Management 
Reports generate reports on only those vehicles specified. This capability 
provides considerable flexibility in performing comparative analysis. 

The Master User Defined Reports allow the user to format a report in any 
desired way. In addition to the exception reporting and reformatting 
capability, the system also has an easy to use query function. 

Preliminary observations of this system indicate that the system was designed 
for overall financial reporting and for management and control of a vehicle 
fleet. Preventive maintenance scheduling is not included in the data 
structure. A comparison of the functional capabilities shown in Table 2-1 
indicates an orientation to financial and management reporting with a work 
order processing capability. The capability for comparative analysis that is 
built into the data structure can be a useful tool for managing a fleet. The 
system uses dBASE II, which gives it added flexibility to query the data base 
and structure for a wide variety of comparative analyses and reports. dBASE 
II is "user friendly" and does not require progran1ning skill to use the query 
capability. 
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3.5 FLEET TECHNOLOGIES INTERNATIONAL 
FLEET CONTROLLER 

The Fleet Controller fleet management system performs the following functions: 

- maintains vehicle histories, 
- processes repair order information, 
- tracks fuel and fluid consumption, 

major component rebuild histories, 
and vehicles and vehicle usage, 

- schedules preventive maintenance, 
- monitors mechanic seniority levels, 

average labor rates, 
and road calls, 

- produces cost reports. 

The system uses the American Trucking Association VMRS coding system, but 
translates the codes into understandable English descriptions for report 
generation. It was was designed for operation on the IBM Personal Computer, 
but can operate on any system which uses a Z-80, 8080, 8085, 8086, 28000, or 
POP-11 processor and supports the network data base management system, MOBS. 

Preliminary observations indicate that the system is designed for overall 
finance reporting with the added capability for scheduling PM inspections. 
Labor costs are based on average costs per division. Specific parts are not 
recorded; instead only major components are considered. Rebuilt components, 
however, can be tracked. 

A comparison of the functional capabilities shown in Table 2-1 suggests that 
the data structure is oriented primarily towards financial reporting with the 
capability for process work orders added on. However, this system uses MOBS, 
which allows interface with electronic spread sheets for budgeting. It also 
has considerable flexibility to query the data base and to structure a wide 
variety of additional reports. The disadvantage of MOBS is that some degree 
of progra11111ing skill is required to use it. 
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3.6 MTD PROJECT SERVICES 
TRANS-PAC 

TRANS-PAC was developed by MTD Project Services Company, a subsidiary of MOS 
Qantel, Inc., for small to medium sized transit authorities. Much of the 
development was done in collaboration with Arthur Andersen & Co., which was 
involved in Project FARE (Financial Accounting and Reporting Elements), an 
UMTA funded, transit industry sponsored effort to define a uniform external 
reporting system. The objective of Project FARE was to specify key financial 
and operating data, which could be uniformly reported to allow for aggregate 
industry analyses and provide a basis for meaningful comparisons between 
transit systems. In addition to describing this system for external 
reporting, the FARE Task Report (Reference 2) also recognized an urgent need 
to improve the internal management information system. In response to this 
need, UMTA sponsored an extension of Project FARE, which resulted in the 
framework for many of the current management information systems. TRANS-PAC 
is one of these systems. 

TRANS-PAC is designed to meet all operational needs of transit authorities 
with between 20 and 500 vehicles. In its smallest configuration it is 
operational on a Quantel System 20 minicomputer. In addition to vehicle 
maintenance and inventory control, the system provides other operational, 
administrative, and Section 15 reporting functions including the following: 

- Revenue and ridership reporting 
- Payroll; 

Personnel and operator attendance records processing; 
- Processing of claims and safety records; 
- Accounting and financial reporting; 
- Accounts payable; 
- Accounts receivable; 
- Fixed asset accounting; 
- Section 15 passenger trip sampling, and level Band C reporting; 
- Generation of user-defined reports. 

TRANS-PAC uses its own coding system that is a simplification of the ATA VMRS 
codes. In addition to vehicle maintenance reporting, it has an inventory 
control sy s\~m that is directly tied into the accounting and maintenance. The 
inquiry capability provides flexibility to measure system performance and 
generate exception reports. 

The primary functions provided by the Vehicle Maintenance component of 
TRANS-PAC are: cost accumulation for labor, parts, and overhead, by vehicle; 
tire control; and monitoring of fuel and oil usage. TRANS-PAC produces a · 
large number of standard reports, including Vehicle Maintenance Schedules, 
Inspection Due Master Listings, and monthly Mileage Variance Reports. In 
addition, the Report Generator allows other desired reports to be produced. 



The purpose of the Inventory Control System is the processing and tracking of 
inventory. This system processes purchases, receipts, issues and adjustments 
to inventory; compares physical inventory to book inventory; and provides 
historical usage reports. It automatically interfaces to the General Ledger 
and to the Vehicle Maintenance System. 

Preliminary observations of the Vehicle Maintenance component indicates the 
system was designed for, and fran the perspective of, Finance and 
Administration (refer to Table 2-1) to track how resources are used. Absent 
fran this system is the capability of maintenance to plan how resources should 
best be allocated. Moreover, the organizational structure reflected in the 
MHIS places Finance and Administration between Operations and Maintenance 
makes communication difficult between Operations and Maintenance. 

- 16 -



3.7 MODEL ING SYSTEMS, INC. 
VEHICLE MAINTENANCE MONITOR 

The Vehicle Main tenance Monitor (VEMM) was designed by Modeling Systems, Inc. 
(MSI) as a maintenance management information system that enters, retrieves, 
and reports vehicle maintenance costs and parts inventory. It also tracks 
maintenance schedules for each vehicle in the fleet and accounts for all parts 
and labor. The system in its smallest multi-user configuration operates on a 
DEC PDP 11/23 with 128K RAM (Random Access Memory) , ~hich can handle about 150 
vehicles. If used with a VAX 11/750 or 780, it can handle fl eets of vehicles 
greater than 1500. The system may also be used on the DEC Personal Computer 
in a single user configuration. 

The VEMM data structure supports a variety of preestablished maintenance and 
inventory reports. If other reports are desired, VEMM may also be used with 
ISDATA, a generalized data base management system developed by MSI. ISDATA 
makes formatting or reformatting of any reports or files easy. MSI markets 
turnkey systems using Digital Equipment Corporations' micro and minicomputer 
equipment. 

The system provides the following functions: 

- Equipment Identification 
- Preventive Maintenance and Repair Scheduling 
- Work Order Processing 
- Parts Inventory Control 
- Purchasing Control 
- Receiving Control 
- Fuel Usage Management 
- Tire and Battery Usage Management 
- Operational and Management Reporting 

Included in the Vehicle Maintenance function is Preventive Maintenance 
Scheduling that provides automated notification of when preventive maintenance 
is due on vehicles and equipment. The Work Order Processing function, in 
addition to account ing for all parts and labor costs, tracks out -of-service 
time. 

Comparison of the functional ca pabilities indicated in table 2-1 shows that 
VEMM is basically a work order processor, but includes vehicle status tracking 
and inventory control func t ions. It was designed to operate excl usi vely on 
DEC hardware, including the DEC personal computer. Although VEMM is based on 
a data base management system, the data structure indicates an orientation to 
an accounting system . The system appears to be easy to use. 
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3.8 PUBLIC TECHNOLOGY INC. 
MICRO EMIS 

MICRO EMIS (Micro[computer-based] Equipment Management Infonnation System) is 
a turnkey fleet management system developed by Public Technology Inc. (PTI) to 
maintain an equipment inventory, track all repair activity and fuel 
transactions, schedule and monitor preventive maintenance, and produce a 
variety of management reports summarizing fleet cost and activities. It can 
also be used to bill sub-organizational units or ager.cies for operating and 
maintenance costs. MICRO EMIS operates on an Apple II microcomputer. With 
this computer it is capable of handling fleets of up to 500 vehicles. 

MICRO EMIS is based on PTl ' s mainframe Equipment Management Information System 
that was developed jointly by local government representatives, the Mlerican 
Public Works Association (APWA), and PTI. PTI is a non-profit corporation 
that is the applied science and technical arm of the National League of Cities 
and the International City Management Association. 

With MICRO EMIS it is possible to maintain a detailed history for each vehicle 
in the fleet, to schedule all preventive maintenance inspections, to record 
and review the repair history of any vehicle, and to trace and reconcile all 
fuel disbursements and usage by pumps and by vehicle. MICRO EMIS prepares 
monthly sulTITlaries of fleet operations, and identifies costly and inefficient 
vehicles through exception reporting. It generates inventory, fuel, repairs, 
billing, and management reports. The Repairs Report includes preventive 
maintenance scheduling. A Department Billing Report containing direct billing 
and rental charges for the month is also produced. 

A number of management reports are produced that i nclude: 
Equipment/Organization Performance, Fleet Summary Report, Equipment Exception 
Condition Report, Cost versus Billed, and Fuel Type and Pump Reconciliations. 

MICRO EMIS is an interactive menu driven system that was designed for use by 
individuals without training in data processing. It has internal procedures 
to help prevent entry of inaccurate data. 

Preliminary observations indicates that MICRO EMIS is a file management system 
primarily designed to facilitate the accounting process. In addit i on, the 
following features are provided: work order processs system provides primary 
input data, a detailed history of each vehicle is maintained, and preventive 
maintenance inspections are scheduled. Although exception reporting is 
included, no query capability exists. The system, however, does appear easy 
to use. 
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3.9 WESTERN TRANSIT MAINTENANCE CONSORTIUM 
TRANSIT MAINTENANCE MANAGEMENT SYSTEM 

The Transit Maintenance Management System, developed by the western Transit 
Maintenance Consortium, was designed for fleet maintenance and inventory 
control of medium size authorities. The need for improved management and 
control of maintenance forced the focus on: specific performance goals, labor 
productivity, effective preventive maintenance methods, efficient use of 
inventories, better quality control, and reducing the cost of performing 
effective maintenance. The system is operable on minicomputers, easily 
transferable, and economically implementable at each authority. 

Six western transit authorities formed a consortium in mid-1980 to jointly 
develop a maintenance and inventory system consistent with these requirements. 
The consortium includes: 

o Denver Regional Transit District (RTD) 
o Orange County Transit District (OCTD) 
o Sacramento Regional Transit District (RT) 
o Santa Clara County Transit District (SCCTD) 
o Municipality of Metropolitan Seattle (METRO) 

A sixth member, the San Diego Transit Corporation, contributed significantly 
to the user design phase of the project, but decided not to participate in the 
later project phases because of computer requirements and software development 
priorities. 

A consortium approach was adopted because it afforded an opportunity to pool 
maintenance expertise, address common needs, provide a forum for exchanging 
ideas, and share one-time development costs. To date, only the Inventory 
System is implemented at Orange County Transit District. Implementation of 
the Work Order System is nearing completion at Seattle METRO. 

The system is designed to provide seven major functions: 

- Preventive Maintenance 
- Work Order 

Inventory Management 
- Status Tracking 
- Failure Monitoring 
- Planning 
- Management Reporting 

These functions are integrated and provide a comprehensive monitoring, 
control, and reporting system. On-line processing and inquiry are important 
system features. In addition, timely analysis, exception, and summary 
reporting are provided throughout all functions. Both the on-line interactive 
and reporting features are designed for ease of use. 

The Preventive Maintenance module will process and report usage, mileage, and 
consumption information, and will provide notification of all inspections and 
preventive maintenance events due on vehicles, components, and support 
equipment. 
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The Work Order Processing function will provide processing for the majority of 
maintenance- related activities including: trouble calls, driver defects, 
vehicle defects, inspections, and general work orders. On-line vehicle, 
component and support equipment status and history will be provided within 
this module. 

The Inventory Management module will provide perpetual inventory balances on a 
"real -time" basis. Inventory costs wUl be determined by a method of moving 
average cost. Reorder processing will trigger sugge~ted requisitions, which 
will be sent to the purchasing department. Open purchase requisitions and 
purchase orders will be tracked. In addition, the cycle of component rebuilt 
items will be tracked fran component change-out through unit repairs. 
Rebuilding costs will be accumulated and averaged into the finished inventory. 

The Failure Monitoring function consolidates vehicle breakdown information and 
uses this information to highlight problem areas in analysis reports. For 
examp~e, specific vehicles and sub-fleets requiring excessive maintenance can 
be identified. 

The Status Tracking function addresses vehicle availability and location of 
vehicles in a fleet. Route characteristics will also be maintained in this 
module to match the best suited sub-fleet to each route. This information 
combined with the status of the sub-fleets and vehicl es will assist the 
transit managers in assigning individual vehicles to a route. 

The planning module will provide managers assistance in short-term work 
scheduling. A prioritized work order backlog will be maintained. Reporting 
will be based on this work order backlog and preventive maintenance 
projections. These reports will also include information regarding the 
associated work requirements. In addition, a sub-module will be provided to 
assist in budget preparation, It will be based on projected or historical 
resource requirements. By varying assumptions, a long-term 11 what-if 11 analysis 
may be performed. 

The Management Reporting function will be used to measure performance at the 
authority, division, or sub-fleet level. Parameter defined performance 
indicators will be used to measure actual against planned performance. 
Management reports will be generated on an exception basis. 

Although the Transit Maintenance Management System was designed for medium to 
large size authorities, and operates on minicomputers, it was included in this 
assessment to provide a perspective of a system designed with long range 
planning capability. This long range planning function provides a decision 
support capability to examine how resources should best be allocated, and to 
specifically examine the issues previously discussed. A capability to perform 
failure analysis is implicit in long range planning. 
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3.10 VISTA SYSTEMS, INC. 
MAINTENANCE AND MATERIALS MANAGEMENT SYSTEM (MMM} 

VISTA'S Maintenance and Materials Management (MMM) system automates 
information processing for equipment maintenance, parts inventory management 
and procurement. Although it is focussed on vehicle maintenance, it can also 
be used for any other type of equipment or facilities. 

MMM is fully interactive and uses simple commands and menus. Information is 
entered via interactive screens and can be retrieved in the form of on-line 
screen displays or in the form of printed reports. MMM satisfies requirements 
for standard financial, historical, and trend reporting and provides 
information to assist the maintenance manager and the inventory clerk in their 
job functions. Many of the basic data can be defined by the user and modified 
as necessary. This is accomplished through user-defined files which specify 
stock items, equipment configurations, maintenance activity codes, and 
preventive maintenance programs. From a software point of view there are no 
limitations on the fleet sizes or number of stock items which can be handled 
by the system. The system is only limited by the available disk storage. 

MMM is divided into a Vehicle Maintenance Module and an Inventory Module. The 
maintenance module is designed to satisfy the information needs of the 
maintenance shops. It tracks and reports maintenance history; acct.mulates and 
reports labor and parts costs; analyzes and reports defects by component, 
vehicle 3nd fleet; accumulates and reports consumables histories; and projects 
future maintenance events. The user develops and maintains master files of 
equipment configurations and stock items as well as a code book for component, 
defect, problem, and repair action codes. The user also specifies the 
preventive maintenance program. 

The Inventory Control Module is a self-contained set of programs which monitor 
and report materials movements and assist in the purchasing function. It can 
be integrated with VISTA's Financial Management System for expense 
distribution on either a FIFO or an average pricing basis. It interfaces with 
the Vehicle Maintenance Module, receiving materials movements information and 
providing materals cost information. 

MMM was developed for use on any Prime or Digital Equipment Corporation's VAX 
system line. It can also be down-loaded to any UNIX based micro system. It 
is based on a VISTA developed file management system that can interface with a 
relational data base management system that will allow additional queries. 

MMM was developed by VISTA with the consultation of maintenance managers from 
a number of transit companies. It is currently being implemented at the 
Capital District Transit Authority of Albany, NY. 

- 19b -



REFERENCES 

1. Vehicle Maintenance Relorting Standards Handbook, American Trucking 
Association, Inc., rev sed December 1982. 

2. A Program for Im~roving Transit Industry Management Information 
Systems, Volume, Information Systems Improvement Plan Summary; and 
Volume III, Systems Design Reference Manual, UMTA-IT-06-0094-77-5, 
Arthur Anderson & Co., Washington, DC, September 1976. 

- 19c -



APPENDIX 

DETAILED DESCRIPTIONS 

OF THE 

MAINTENANCE MANAGEMENT INFORMATION SYSTEMS 





INTRODUCTION 

This appendix provides a detailed description of each MMIS to allow the reader 
to investigate the details of selected systems, after the summary has served 
to focus the investigation. 

Included in these descriptions are: 

- An introduction that provides some background information about the 
system and indicates the status of development. 

- A description of the functional capabilities of the system, including 
the principal inputs and the output reports. 

- A description of the hardware. 

The functional capabilities and the possible output reports vary widely 
between the systems described. Recognizing their importance in determining 
the suitability of some system for a reader's application, examples of many 
output reports are included in each system's description. 
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A.1 VEHICLE MAINTENANCE REPORTING STANDARDS (VMRS) 

AMERICAN TRUCKING ASSOCIATION, INC. 

1. Introduction 
2. System Description 

2.1 Input Data 
2.2 Output Reports 
2.3 The VMRS Codes 

3. Hardware 
4. References 

VMRS is different from the other maintenance management information systems 
presented in this report. It represents a reporting standard around which 
manual as well as computerized systems have been developed. In fact, two of 
the systems described in this report follow the VMRS standard. Also, ATA 
provides access to VMRS as a service bureau. The discussion of VMRS for these 
reasons follows a format different from the discussion of the other systems in 
this report. It is designed to provide an understanding of the maintenance 
management information system functions. 
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A.l VMRS 

1. INTRODUCTION 

In 1968 the Cost Control Methods Study Group of the Regular Common Carrier 
Conference (RCCC) Maintenance Committee developed a requirement for a uniform 
maintenance management information system for the motor carrier industry. The 
purpose was to overcome the then existing lack of vehicle maintenance 
reporting standards which did not permit one-to-one comparisons between motor 
carriers, or sharing of maintenance information with vehicle suppliers or with 
the user representation. It was almost impossible to compile meaningful 
industry-wide statistics, because maintenance measurements, such as intervals 
between inspections and overhauls, component life, cost per mile, and normal 
service expectations, had no standard definitions. As the main reason, 
differences in operating procedures and a lack of standardized forms for 
collecting maintenance data were identified. 

The ATA Management Systems Committee and the ATA National Accounting and 
Finance Council were requested to join the Study Group, so that maintenance, 
systems, and accounting aspects would be represented. The following four 
steps were considered necessary for the development of a vehicle maintenance 
reporting standard. 

Identification of vehicle maintenance data needed by various levels 
of motor carrier management. 
Development of definitions of terms and data classifications with 
sufficient information content. 

- Development of data codes for data classifications. 
- Development of a work order form. 

The data codes and forms were to be designed so that they could be used by all 
carriers, irrespective of whether they were using manual or automated 
procedures for data processing. 

The result of this effort is the ATA Vehicle Maintenance Reporting Standards 
System (VMRS), a complete maintenance management information system that can 
be implemented manually, or on a computer. A full description of VMRS is 
contained in reference A.1-1. In implementing a computerized VMRS one has a 
choice between developing ones own software, purchasing software from a number 
of independent suppliers (The HERCULES System, described in this report, is 
one example), or use a data processing service offered by ATA. VMRS data 
codes have become the standard for the trucking industry and are used for the 
following purposes: 

- To describe the vehicle by its major components, assemblies, or parts 
and by its physical characteristics. 

- For a component, assembly or part, to indicate the current state, 
existing or past malfunctions, and the maintenance performed. 

- For each past maintenance action, to indicate by whom, and at what 
facility it was performed. 

- To directly identify and account for costs. 
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A.1 VMRS 

2. SYSTEM DESCRIPTION 

An overview over VMRS is shown in Figure A.1-1. Information pertaining to 
vehicles is grouped into one of three categories: 

o Standing Data 
The data elements and costs which are independent of whether or not the 
vehicle is running. 

o Running Data 
The data elements and costs related to the operation of the vehicle. 

o Maintenance and Repair Data 
The data elements related to the time and cost incurred in keeping the 
vehicles in operating condition. 

The following functions of VMRS can be identified: 

- Identification and classification 
o of cargo carrying motor vehicles and their components, 
o of operating conditions affecting the maintenance needs of 

vehicles, and 
o of conditions and performance of maintenance. 

Standard codes for identification, classification and processing into 
useful maintenance information of the following: 

o Activity (vehicle work assignment), 
o Reason for Repair, 
o Work Accomplished (maintenance work performed), 
o Repair Class (timing of repairs), 
o Repair Site, 
o Part Failure, 
o Vehicle Type, 
o Vehicle Components, 
o Indirect Labor. 

Several coding levels for vehicle components are provided, so that 
each individual motor carrier can select the level appropriate for 
his method of recordkeeping. As a result, carriers will have 
interfleet comparability of information to the coding level selected. 
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A.1 VMRS 

The following standard forms are used for recording data: 

o Vehicle Master Record, 
o Power Unit Record, 
o Records of Trailers, Containers and Converter Dollies, 
o Vehicle Control Card, 
o Driver's Vehicle Condition Report, 
o Repair Order, 
o Repair Order Log, 
o Time Card, 
o Direct Labor, 
o Indirect Labor. 

The fact that the codes are compatible with the I.C.C. accounting codes makes 
it easy to integrate VMRS into company-wide accounting systems. 
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A.1 VMRS 

Input Oat~ 

The VMRS system was designed to be operated by individuals without clerical 
training. The basic input data are obtained from mechanics and as few reports 
as possible are used. To the extent possible, data are captured at their 
origin and then distributed to various users. Multiple input of the same 
information is avoided. 

The input data for VMRS are divided into two groups, data which identify 
equipment, and data which document work performed. The VMRS Vehicle Master 
Record Form shown in Figure A.1-2 is the system source document for 
identification of equipment. It contains the following categories of 
information: 

o Identification of the vehicle and its major components by serial number 
and by major characteristics 

o Manufacturers of the vehicle and major components 
o Purchase information 
o Cost and depreciation schedule 
o Ownership. 

The VMRS Repair Order Form is the source document for information on 
maintenance work performed on individual equipment (see Figure A.1-3). It is 
subdivided into the following categories: 

o Date when the work was performed 
o Equipment identification - Fleet I.D. 
o Accumulated service (miles or hours) of the equipment 
o Reason for work 
o Nature of work performed 
o Facility at which the work was performed 
o Identification and failure code for parts or components which were 

repaired, replaced or serviced 
o Identity of employee performing the work 
o Cost of labor and parts 
o Information about outside repair 
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A.1 VMRS 

The input data sources are shown in Figure A.1-4. The integration of 
maintenance data with fuel and oil data for the development of maintenance 
management information is shown in Figure A.1-5. The following information is 
contained in maintenance and fuel oil files. 

Maintenance Fuel and Oil 

o Vehicle Fleet 1.D. No. o Vehicle Fleet I.D. No. 
o Data and mileage maintenance o Data and mileage fuel or oil added 

performed 
o Location where work performed o Location where fuel added 
o Parts used o Quantity added 
o Parts cost o Cost of fuel or oil added 
o Labor hours 
o Labor cost 
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A.1 VMRS 

Output Reports 

The Vehicle Fleet I.D. Number, which is common to both files, permits the 
development of reports containing data elements from each file. Because of 
the ability to identify and record the foregoing categories of data it is 
possible to: 

- Classify expenses by activity 
- Classify expenses by type 
- Report perfonnance costs by 

o Individual units of equipment 
o Groups of like equipment 
o Groups of unlike equipment in like service or at the same location 

- Report equipment utilization by groupings, location, type and activity 
- Report facility utilization 
- Report direct labor utilization 
- Report indirect labor utilization 
- Identify rework 
- Identify warranty work and claims 
- Control inventories by identifying spare parts required to support 

maintenance operations by 
o Equipment groups 
o Locations 
o Manufacturer's I.D. 
o Source of supply 
o Cost 
o Utilization factor 

- Identify obsolescent spare parts 

In addition to this information, other types of information can be generated 
from the source data. The following are examples of this type of infonnation: 

- Operations 
o Equipment utilization dt specific locations 
o Identification of equipment for special functions 
o Identification of the need for training drivers in relation to 

equipment component failures 
o Data for licensing 
o Claims analysis, to identify types of equipment with high rates of 

damage to freight 

- Sales 
o Identification of unprofitable shippers resulting from freight 

which causes damage to equipment at a cost in excess of the net 
revenue received. 

- Safety 
o Analysis of characteristics of vehicles involved in accidents 
o Component life history 
o Identification of component and parts manufacturers 
o Cause of parts failures 
o Record of inspections, PM's, maintenance 
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A.l VMRS 

- Accounting 
o Information for ICC reporting 
o Equipment costs for financial reporting 
o Equipment costs for tax purposes 
o Valuation of equipment and supporting spare parts inventories 

- Personnel 
o Staffing requirements at specific locations 

Due to the many vehicle maintenance variables which can be identified, 
measured and compared, a large variety of reports can be generated. The 
variables include individual vehicle units, locations of maintenance 
activities, causes of vehicle failures, and the separate characteristics and 
reliabilities of the systems, assemblies and parts which make up the vehicle. 
The reports have to be evaluated according to the following criteria: content, 
detail, frame of reference, aids to analysis, readability, schedule, and 
economy. 

The reports of VMRS are divided into the following two types: 
- Maintenance Facility-Oriented Reports 

Vehicle inventories, data reliability control, fleet maintenance 
utilization analysis, and indirect cost control. 

- Vehicle Reports 
Maintenance costs, running costs, and vehicle maintenance utilization 
analysis. 

Some examples of vehicle maintenance reports are given to indicate how some 
motor carriers have approached maintenance management reporting. 

An example of a weekly vehicle maintenance cost report prepared on a 
minicomputer is shown in Figure A.1-6. This report presents the maintenance 
costs of each vehicle by major vehicle component group and by the location at 
which the work was performed. It includes vehicle identification, a system 
description, labor hours, labor cost, parts cost, and total cost for all 
major component work and for preventive maintenance tasks performed during the 
period. An indication of whether the work was performed at a company 
facility, in the field, at a company terminal facility, or at an outside 
maintenance shop is also provided. The objective of this type of report is to 
identify needs for further investigation or for other management action. A 
drawback of this report is that the user has to mentally associate make, 
model, year, and special equipment with the vehicle identification number or 
refer to other reports for this information. In addition, the vehicle list 
type report becomes quite long in a large fleet and requires considerable time 
to analyze. 

Figure A.1-7 shows a monthly report that includes a frame of reference via 
year-to-date and life-to-date maintenance expense, and mileage utilization for 
each vehicle. This report is more difficult to read than Figure A.1-6. 
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A.1 VMRS 

Figure A.1-8 shows a weekly report which presents maintenance cost information 
as a function of utilization data . It includes vehicle running costs as well 
as maintenance and repair costs. Collisions, road failures and exceptions are 
also reported. The frequency and cost of collisions permits the separation of 
activities that are beyond the control of maintenance. 

A vehicle maintenance analysis repo rt for more specialized maintenance control 
purposes is shown in Figure A.1 -9. Frequency of failure and maintenance cost 
of specific components are given to determine the components which are 
producing the greatest costs, or, alternatively, the components which require 
increased levels of maintenance. The component records are based on the VMRS 
codes. A more detailed explanation of the codes is given in the VMRS Handbook 
(Reference A.1-2). Each entry is vehicle based with mileage utilization and 
periods of interest. Below this, the following information is shown: 

o Number of occurrences of maintenance in the current period and costs 
per group or system 

o Number of occurences of maintenance i n the previous years, and costs 
per group or system 

o Number of occurrences of maintenance in the vehicle life to date, and 
costs per group or system 

o Cost per mile, cost per group, or system in the previous year 
o Cost per mile, cost per group, or system over the life of the system. 

Figure A.1-9, which presents cost for these different time frames by thirty 
different cost centers, illustrates the complexities of vehicle maintenance 
reporting. 

A number of other reports are illustrated in Figures A.1-10 to A.1-18. 

- Unit History Summary (Figure A.1-10) 
Provides a list of vehicles which exceeded m1n1mum standards in the 
areas of cost per mile, miles per gallon of fuel, or miles per quart of 
oil, for any or all of the established periods. 

- Vehicle Maintenance by Component Groups Report (Figure A.1-11) 
Shows for each VMRS component group code the number of occurrences of 
maintenance, and, on a per mile basis, the cost of labor, parts, and 
the total maintenance cost, for the current period and for the life to 
date of all vehicles collectively. This report indicates which 
component groups of the vehicles reported require the most frequent and 
the most costly maintenance. 

- Vehicle Maintenance by Component Systems Report (Figure A.1-12) 
Provides a further breakdown of the component groups into component 
systems. This report may be used for more detailed analysis of 
component groups experiencing greater frequency of failure, or 
requiring greater levels of maintenance. 
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A.1 VMRS 
- Report on Vehicle Maintenance and Repair by Component Group and Reason 

(Figure A.1-13) 
Provides a matrix of fleet maintenance occurrences and cost by reason 
for repairs, or by other VMRS coded characteristics, such as repair 
class, repair site, and work accomplished. 

- Maintenance Facility Summary Analysis (Figure A.1-14) 
Provides a surrmary of the following four reports: 
o vehicle group and system by reason for repair, 
o repair class, 
o repair site, and 
o work accomplished 
Also provided are parts and labor breakdown. This report may be used 
to control the cost and performance of the maintenance facility. 

- Maintenance Facility Trend Analysis (Figure A.1 -15 ) 
Provides a summary, for the current period, for the preceeding year and 
for each of the preceeding eleven periods, of work performed at a 
maintenance facility • By comparing these monthly figures, the effects 
of winter weather, other unusual monthly variations, or trends in 
maintenance frequency and cost can be identified. 

- Maintenance Trend Analysis by Vehicle Activity and Type (Figure A.1-16) 
Shows information on the frequency of various maintenance activities 
over the course of the preceecting twelve periods and allows an analysis 
of trends in the rate of occurrence of these activities. 

- Maintenance Facility Rework Analysis (Figure A.1-17) 
This is an example of a report on one particular category of work 
performed at a ~aintenance facility. Although this case reports 
rework, similar reports for road calls, driver complaints, or other 
categories of maintenance causes and effects can be prepared. 

- Vehicle Inventory Report Detail (Figure A.1-18) 
This is a list of all vehicles in the fleet. It includes 
id~ntification, descriptive information, and location. This data is 
derived from the vehicle master record for each unit. 

In sumnary, Figures A.1-5, -6, -7 and 9 are examples of the vehicle oriented 
maintenance reports. These reports present basic maintenance cost 
infonnation. Reports presented in Figures A.1-8, -10, -11, 12 -13, and -14 
are component oriented. They support analyses of component life expectencies, 
and causes of failure and their associated cost to make component replacement 
and specification decisions. Figures A.1-14 and -15 support analyses of the 
effect of time and use on maintenance costs. Figure A.1 - 12 is a component 
oriented report that focuses on one aspect, such as rework. Vehicle history 
and fleet inventory type reports are shown in Figures A.1-10 and -18 
respectively. 
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A.1 VMRS 

2.3 THE VMRS CODES 

A listing of the VMRS vehicle codes is reproduced in Table A.1-1. Since these 
codes were developed for truck fleets, it is natural that some changes are 
required to make them applicable to transit bus systems. The required changes 
are relatively minor in nature and concern mostly the addition of the 
passenger compartment and equipment for passenger service. 



A.1 VMRS 

3. Hardware 

VMRS has been implemented on a number of minicomputers at service bureaus, but 
has not been implemented on any micro's. 

4. References 

A.1-1 Vehicle Maintenance Reporting Standards Handbook, American Trucking 
Association, Inc., revised December 1982. 
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Maintenance Management Reports 3007.03 

WEEKL',' MAINTENANCE COST REPORT WK END 021'22/. PRINTED 02/25/ PAOE 12 

YEH ID S','S DESCRIPTION LABOR HRS LABOR AMT PARTS AMT TOTAL 

047 17 TIRES . 0 5. 50 14. 45 19. 95 
047 30 ELECTRICAL 1. 8 9. 04 '38. 50 47. 54 
047 P1 PREY. MAINT. 1 . 8 3. 56 3. 56 

047 FACIL.:IT',' 51. 10 2. 6 18. 10 52. 9\5 71. 0\5 TOTAL 
047 FIELD . 00 
047 TERMINAL . 00 
047 OUTSIDE 19. 95 

048 00 COOLINO-CAB-OUAOES 3. 4 13. 76 52. 77 66. 53 
048 10 CHASSIS 4. 8 23. 49 23. 49 
048 13 BRAKES 8. 1 39. 63 13. 10 52. 73 
048 40 ENGINE 1 . 2 6. 43 6. 43 
048 P1 PREY. MAINT. 1 1. 0 4. 89 4. 89 

048 FACILIT',' 130. 58 18. 5 88. 20 6\5. 87 154. 07 TOTAL 
048 FIELD 23. 49 
048 TERMINAL . 00 
048 OUTSIDE . 00 

049 10 CHASSIS 19. 9 80. 88 284. 97 365. 8\5 
049 20 DRIVE LINE 39. 1 174. 47 174. ?5 349. 22 
049 P1 PREY. MAI NT. 1 .3 1. 11 1. 11 

049 FACILIT',' 716. 18 59. 3 256. 46 459. 72 716. 18 TOTAL 
049 FIELD . 00 
049 TERMINAL . 00 
049 OUTSIDE . 00 

063 P1 PREY. MAI NT. 1 . 3 1. 61 1. 61 

063 FACILIT',' 1. 61 .3 1. 61 . 00 1. 61 TOTAL 
063 FIELD . 00 
063 TERMINAL . 00 
063 OUTSIDE . 00 

113 Pi PREY. MAINT. 1 . 5 2. 68 2. 68 

113 FACILIT',' 2. 68 . s 2. 68 . 00 2. 68 TOTAL 
113 FIELD . 00 
113 TERMINAL . 00 
113 OUTSIDE . 00 

l:1.S P1 PREY. MAINT. 1 . 5 1. as 1. as 
115 FACILIT',' 1 . 85 . 5 1 . 85 . 00 1 . 85 TOTAL 
115 FIELD . 00 
115 TERMINAL . 00 
115 OUTSIDE . 00 

Figure A.1-6 
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I 
I 

WEEKLY "AINTENANCE REPORT PAGEi 22 I if WEEK ENDING 6/30/ 

TRAC fl'lRf 534 1968 GMC :::s ... 
Ml LEAGE GALLONS FUEL REPAIRS TIRES COLLISION ltO. FAIL lt/F TOTAL IIESSAGES ::it, 

WEEKLY 650 94 24 15 39 i Y-T-0 21,262 3,992 998 1,091 2,089 
Y-T-0 CPII 5.3 .047 .051 .098 a 
L-T-0 391,188 86,198 21,550 19,587 2,589 43,726 
L-T-D tPII 4.5 .055 .050 .007 .112 

TltACTORI 535 1968 GIIC 

MILEAGE GALLONS FUEL REPAIRS TIRES COLLISION RD. FAIL R/F TOTAL flESSAGES 
WEEKLY 313 65 16 24 40 
Y-T-D 11,454 3,098 775 2,051 260 5 3,016 
Y-T-D CPN 3.7 .068 .179 .023 .269 FUEL USAGE UNDER 4.0 MPG 
L-T-'l 383,455 85,765 21,4<H 20,651 2,604 260 5 44,956 
L-T-0 CPII 4.5 .056 .054 .007 .001 .111 

TRACTOltf 536 1968 GIit 

6 
fllLEAGE GALLONS FUEL REPAIRS TlltES COLLISION RD. FAIL R/F TOTAL A!SSA&l:S 

WEEKLY 267 217, 366 NILES OVERDUE FOR A-SERV - Y-T-0 24,454 4,703 1,176 2,199 42 2 3,417 

'° Y-T-D CPM 5.2 .048 .090 .002 .140 
~ L-T-D 449,766 99,217 24,804 ·23,465 2,977 42 2 51,281 ~ 

> L-T-n CPN 4.5 .055 .052 .001 .114 
a .. 
i TEltll. TOTALS 
:, 
o-i MILEA GE GALLONS FUEL REPAIRS TIRES COLLISION RD.· FAIL R/F TOTAL 
2 WEEKLY 15,829 3,410 854 656 63 2 1,573 
0 Y-T-D 546,584 127,781 31 , 949 73,102 5,447 2,392 68 112,890 

~ Y-T-D CPII 4.3 .058 .134 .010 .004 .201 - L-T-0 9,608 ,376 2,032,409 508,106 599,6'15 62,620 234 3,543 951,174,198 

► L-T-0 CPII 4.7 .053 .062 .• 001 .122 
g 
n a;-
g- IN 
:, 8 ~ 

;- -..J 
0 

!> Figure A.l-8 -..J 
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REPORT - IIAINTENANCE FACILITY SUIIIIARY ANALYSIS. 
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REPORT - MAINTENANCE FACILITY TREND ANALYSIS. 

ACCOUNTIN, PERIOD l • 9 

TOTAL MAINTENANCE. 

JII. UNITS REPAIRED 117 115 lZO 
NO. REPAIR OtlDERS 56D 510 ♦9D 
av,. R. o. 'UNIT a.1 4.4 ♦• l 

COMPANY S 39110 JTIZO 35100 
WTSIOE S 350 
TOTAL VE H. 11A INT• S 39110 37120 35450 

CREDITS. - WARRANTY S 110 350 
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TOTAL S 39110 3TIZO 35100 

I 1 PARTS 59.1 65. l 61.0 
I 1 LABOR 40.0 35.0 39.0 
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" IIAINH'4ANCE TREND ANALYSIS BY VEHICLE ACTIVITY l~D TYP~ 04/01177 

> °' a lCTIVITY AND TYPf - lH-TR:T .. PEklU~ PEklOO PERIOD PERIOD P~RIC,{l PE•IOO PERIOD PERIOD PERIOD PERIOD PERIOD PE~IOO l'U co• 

i l t,.F C,2 Jl 12 11 10 09 08 07 06 05 04 03 AVG TARGET 

si :~ai:Ho:Gier~c~iafH(: :1 :t ~5 u ti u 65 t1 65 tl u u 68 :s ,0 46 4_ 44 44 ... nJ AVG LIFE "IIV~H-ADr. 100 • zos 201 2 .. b 242 Z38 zn Z28 223 zu 212 Z06 201 220 

2 
n 04' AVG "llES/VfH/PfRIOD, • • '-021> 3.C.29 (pi,)~j 4772 4925 4R'-P 5297 4!9T 6349 57?0 51H 3865 4719 ;: OS TOTA~ "I-Al~ V~-ADO o,o. ~~8 l78 z,4 !A& !38 1 is !~~ ;86 ~~& 37~ !~& Z5A 3 9 

~6 flOWOf I"• Hit P VEHICLF, .o, .Jo 9:~i s:~4 s: ~. • 0 ... 07 lAROR HRS P It VEHl~lE , • 5- 14 9.lZ 1 ... s 8.50 9.38 T.~O 7,d8 11,19 8.60 ,.oo 
> 08 i llBOlt '<RS T.J Of'"" t«S • 0 0 0 0 0 0 0 0 0 0 0 0 0 

g 09 REPAIR ORDERS PE~ VEHlllE 2.02 C. .41 2.ll f-14 2.00 2,52 2.49 2.31 2,63 z.u 2.18 1. 89 f:U n ll SYSTE•\ PrR ~~PAIP naucR, 1,il> 1 •"l 1. 32 z1U 1. 28 1. 38 hH loH l,45 l,23 1.21 l. 41 • 11 ~llES PfP •~DAIR ORnfR. • 1988 138~ 1H7 2462 n.:z 2'-13 Z6'-I 2149 2042 2072 
:::. 
0 12 CO•PlNY "ECH HIIS/RFPAI~ • 2,58 ~ .21 z.c5 3.43 3.05 3. 34 2,92 2,h 4,?3 fin ,.12 2,86 Z,91 :s 
!!' , :ltf\ :i: f3::tNl,:~i"H~~ m 4•d 70~ m 897 m m 8Z2 632 g98 ,u m 372 541t S25 596 568 999 96 
;' 
p lZ :1~~1 :e:F:,:~•;~•-~:ueR. 36-~~ bl ,2d 48,57 60-H 11.g1 60.~0 41.52 78.lt5 15.~'!' H,41 o.36 •o-u 56,n ... lb 32 49 u 32 H 46 

17 "ll ES PER •AINTH·A,ce s • 25 12 ld 18 16 16 Z3 15 l7 33 ZI 26 19 

~ 18 T~TAl "AINT l C,P•"• .. ,040 , Jo5 • J~-t, .054 ,064 ,OH .04! ,065 ,')58 ,OJI) .ou .039 .053 ! l9 COMPlNY LABOR l C.P.~. . .iJl9 .031 .021 .ou .ou .)Zit .on .ou ,OZ3 .ou .ou .on .019 
0 1UTSl"E t•&OII S c.•.•• . .003 • .ioa .OJa ,0()6 :m :m :m :m .003 :8Yl :m :8Yt :m g ZI TOTAL lAl\r~ a C .;,•"'• . ,OlZ ,,>,,l .Jzq ,027 ,026 

~ 

zz CCNPANY ·••Ts' r.o.w. . .l)l7 ,J:,9 .o, .. .O?l ,l)ll .1)21 ,014 .020 ,025 .ou .012 ,019 :sr .~ 21 '1lJT~JOE •IR_fS I C.P.•• ,J02 ,006 .Jo, :8~~ :m :m .oo~ :m :m :m :n ,000 
24 rnTAl PARTS I ( .P.•. . .... u .o-.r. .OL8 .on .020 

.o ' ~ 
fl l ~::~;: :a ~:1~1 :: : : 54 d 51 50 48 4'1 52 41 46 u n 18 •• Q' 

'96 52 ,..,, 50 52 51 48 59 5't 51 i I~ ~,~,;s.w.~~~l(~f: ,t9 ,.lH 5}~i 55!t 6.u 
1.cz -·~ 113~ h~i .89 ,.8~ 41 &I' 5b,'3 477s- 6Z60 t42Z •lo• 6 4 i 29 NILES Pf~ ........ 9it 72 7d 75 lJ6 7f 9P 

2!!; 
l)J 

2!~, lOi 32 94 
31) lA50R HRS PER P.N. · zi:J~ 2,1,1, 3,J7 i!:H Z,62 2,50 2.66 2.e.z Z.66 

21:lt J} :t~TlnfrPt:qPp~-- : · ~~.10 c.s. 7~ f!:;g B:il 24. 78 it:t, H,Ul H,U zf:Ji 24,03 ~-• ~,. 06 l>~.55 73,8J t 3.86 62,49 ~o. n 62,7 U,17 64.62 
~3 t: P,N. • S T,J "AINTEl<Alj(; s 21 16 21 25 15 21 24 13 17 31 21 19 20 s· 
J; t;rrslj,:;c~\~o~Ja!~~tfl~ •

0e 211t8i 2b3S~! 
.oo • 02 .,o .oo .oo .JJ 

•
08 33Jo2f lj5&8l mtil ~ 

0 320118 C 0 0 0 I\ 
36 •vG I PER A'OJIW/R'CAll .OJ 53.•8 100.0J .OO IH,50 • JO .oo ,00 .oo ,00 2 ,H 2.23 60,05 

~ 37 t fl'l"~-PCAll HI,. INT l 0 J l 0 I 0 0 0 0 0 0 0 0 

31 AVG l ABOit S PEP VEH!flf • 87 hl 130 152 14q 117 124 l~~ 83 134 75 
0 ue m ... 

:; ::~ :~;ll: :;: :t~lflE 74 m m m m m 108 m m 'iO m 7t 

i 161 25 171 151 
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A.l VMRS 
Table A.1-1 

THE ATA CODES FOR VEHICLE MAINTENANCE 

The Locati on Code indicates where a particular unit is based or where it makes 
most oT7ts trips. Location may refer to anything a user wants it to 
refer to. 

As many as 12 Fleet Codes may be assigned. A fleet may be defined as a group 
of units of the same kind (make, model, and year) purchased at the same 
time. It may also refer to all units assigned to serve a particular 
geographic area, garage, route, or managed by a certain foreman. 

The Repair Site Code indicates where the repairs were performed and who 
performed'"them. Up to 12 Repair Site Codes may be assigned to describe 
particular garages, repair shops, or areas within the shops, such as 
body shop or unit change shop, where repairs are performed. 

A Repair Class Code may be used to indicate the urgency of repairs. As many 
as 12 Repair Class Codes may be defined. 

Three major Reasons-for-Repair Codes categories are used by ATA. The codes 
beginning with 11 0" and ''l" refer to repairs made as part of normal unit 
operations; codes beginning with ''2" refer to repairs made in response 
to management decisions; and codes beginning with "3'' refer to repairs 
made necessary by an outside influence. 

The Activity Code describes the units' primary work activity, e.g. urban, 
suburban, linehaul, or tripper. As many as 30 Activity Codes may be 
defined. 

The Preventive Maintenance~ Code describe a program or procedure to 
prevent unscheduled overhauT'°unavailability of equipment caused by a 
component failure. PM pr9cedures include inspections, tests, 
adjustments, replenishment of fluids and lubricants, and cleaning and 
replacement of filters and emission control devices. PM does not 
include any repairs. Specific functions to be performed under a PM 
procedure are specified by fleet management and the manufacturers by PM 
schedules (A, B, C, and D). 

Fuel Codes may either be user defined or the default ATA Codes may be applied. 
- The system wi .11 accept up to 12 different Fuel Codes. The ATA Codes 

are defined as follows : 
1. Gasoline 
2. Diesel 
3. Liquid Propane Gas (LPG) 
4. Liquid Natural Gas . (LNG) 
5. Turbine Gas 
6. Steam 
7. Electric 
8. Other 
O Non-applicable 

The non -applicable category is for units which do not use fuel. 
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Table A.1-1 (continued) 

The Component Codes 

(2X) 

(OX) Air Conditioning, Cab and Instrumentation Systems 
01 Air Conditioning, Heating and Ventilation 
02 Cab and Sheet Metal 
03 Instruments, Gauges, Warning Devices, Meters 
04 Aerodynamic Devices 

(lX) Chassis Systems 
11 Axles Front - Non-Driven (Front) 
12 Axles Front - Non-Driven (Rear) 
13 Brakes 
14 Frame 
15 Steering 
16 Suspension 
17 Tires 
18 Wheels 
19 Automatic Chassis Lubricator 

Train System Ori ve 
21 
22 
22 
24 
25 
26 
27 
28 
29 

Axles Driven - Front Steering 
Axles Driven - Rear 
Clutch 
Drive Shaft(s) 
Power Take Off 
Transmission - Main - Manual 
Transmission - Main - Automatic 
Transmission - Auxiliary and Transfer Case 
Transmission - Main - Manual (auxiliary section) 

( 3X) Elect ri ca 1 Systems 
31 Charging 
32 Cranking 
33 Ignition 
34 Lighting 

(4X) Engine/Motor Systems 
41 Air intake 
42 Cooling 
43 Exhaust 
44 Fuel 
45 Power plant 
46 Electric propulsion 
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Table A.1-1 (continued) 

(5x) Accessories systems 
51 General accessories 
52 Electrical accessories 
53 Expendable items 
54 Horn and mounting 
55 Cargo Handling, Restraints, and Lifts 
56 Radio Equipment 
57 Spare Wheel Mounting 
58 Winches 
59 Vehicle Coupling 

(6X) Special Applications 
65 Hydraulic Systems 

(7X) Trailer and Container Bodies and Vessel Systems 
71 Body (Except Bulk Carrier Body) 
72 Rear Door 
73 Tank Vessel - Inner Shell 
74 Tank Vessel - Outer Jacket 
75 Manholes 
76 Rings and Bolsters 
77 Trailer Frame 
78 Trim and Miscellaneous Hardware 
79 Safety 

(8X) Heating and Refrigeration Systems 
81 Heating Unit 
82 Refrigeration - Mechanical 
83 Refrigeration - Nitrogen 
84 Refrigeration - Cold Plates 

(9X) Product Transfer Systems 
91 Blower 
92 Compressor 
93 Engine (Auxiliary) 
94 Lines 
95 Manifold 
96 Power Shaft 
97 Pump 
98 Valves - Regular 
99 Safety Devices, Instruments and Gauges 

Clearly, a number of these codes are not applicable to transit busses. In 
particular, (7X), Trailer and Container Bodies and Vessel Systems, and (9X), 
Product Transfer Systems must either be changed completely or be eliminated. 
Produce Transfer Systems using blowers, compressors and pumps are not used on 
buses. Components for items such as tank vessels, manholes, rings, and 
bolsters, trailer frame, included in (7X), Trailer and Container Bodies and 
Vessel Systems are also not applicable to buses. In addition, other items, 
such as aerodynamic devices, auxiliary transmissions, winches, cargo handling, 
restraints, lifts, vehicle coupling, and nitrogen refrigeration codes, are 
also not applicable. 
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A.2 COMPUTER TASK GROUP INC. 

HERCULES VEHICLE MAINTENANCE REPORTING SYSTEM 

1. Introduction 
2. Description of the System 
3. Hardware 
4. References 
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A.2 Hercules 

1. Introduction 

The Hercules Vehicle Maintenance Reporting System is an automation of the ATA 
VMRS system described in Section A.1. It was developed by the Computer Task 
Group Inc. (CTG) for use on an Apple II plus personal computer. It is 
designed to collect, analyze, and report running costs for power units, 
trailers, and refrigeration units of truck fleets. With some change of screen 
formats it can also be used for buses. Hercules is designed to maintain 
life-to-date records for all vehicles and vehicle types in the fleet, 
including repair orders, fuel and oil purchases, and preventive maintenance 
information. It also analyzes this data and prepares analytical reports, 
including a running cost analysis. The following reports and analyses can be 
produced: 

1. Analysis of component failures 
2. Measurements of vehicle performance 
3. Compilations of maintenance histories 
4. Calculation of cost per mile or per hour of operation 
5. Preventive maintenance schedules for up to a year into the future 
6. Identification of rework problems 
7. Identification of high-cost maintenance areas 
8. Evaluation of vehicle life-to-date and period-to-date statistics 
9. Monitoring of timely cost recovery under warranty programs 

10. Monitoring license renewals and inspection deadlines 
11. Identification of the most cost-effective vehicle makes or models, or 

engine and transmission types 
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A.2 Hercules 

2. Description of the System 

The Hercules system was designed for use on an Apple II plus microcomputer. 
It is menu driven. As shown is Figure A.2-1, it has the following eight 
options which can be called up from the main menu: 

1. System Utilities Menu 
2. System Set-Up Menu 
3. Unit ID Menu 
4. Repair Order Menu 
5. Preventive Maintenance Menu 
6. Fuel Oil Purchase Menu 
7. Analysis Menu 
8. End of Day/End of Period Menu 

The System Utilities Menu activates system housekeeping tasks. The Preventive 
Maintenance, Unit ID, System Set-Up, and Fuel/Oil menus are used to create 
unit files. The Repair Orders and End of Period menus are used to create a 
repair order file. The Analysis Menu option is used to perform analyses and 
to produce output reports. 

The system Set-Up Menu provides the capability to initially set-up system 
codes, to add, change, or delete previously defined system codes, or to print 
or display existing code definitions. Establishing or changing the definition 
of the vehicle units is done by selection from the Unit ID Menu. The 
possibilities include changing the description of a vehicle and changing an 
assigned identification number. 

The Preventive Maintenance Menu is used to create a schedule of preventive 
maintenance (PM) for individual units or for the entire fleet. Fuel and oil 
purchases are recorded by selecting from the Fuel/Oil Menu. Repair orders are 
created, changed, or reviewed by selecting from the Repair Order Menu. The 
Analysis Menu permits analyses of repair orders, fuel and oil consumption, 
cost of component repairs, and operating costs of a variety of units by mile 
or hours of operation. 
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The Systems Utilities Menu 

The System Utilities Menu activates the routine maintenance or housekeeping 
tasks which are necessary for proper operation of Hercules. Selecting this 
option will allow a user to initialize data diskettes, change system 
parameters, display diskette labels, restore the system in the event of 
information loss, or check for information loss. 

When diskettes are initialized, the program will request designation of system 
parameters. These are characteristics of the system which can be defined to 
meet the requirements of a specific hardware system and a specific user. The 
established system parameters will be contained on Vehicle Diskettes, and all 
diskettes within a specific Volume will function according to the parameters 
included on that Vehicle Diskette. 
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A.2 Hercules 

The System Set-Up Menu 

This menu allows a user to define, change, delete, or display the codes upon 
which the Hercules system is based. The system will store and analyze 
information in terms of nine series of codes. Each of the nine codes included 
allows the user to designate unit maintenance and repair categories in 
accordance with the company's reporting requirements. Four of these codes 
apply to units, specifying unit location, fleet, activity, and fuel type. 
Four others provide details about repair orders including repair site, repair 
class, reason for repair, and components replaced or repaired. The last code, 
Preventive Maintenance, allows specification of ten different preventive 
maintenance schedules. 

A user must define Location, Fleet and Preventive Maintenance codes, since 
these codes are specific to a company's operations. The remaining codes may 
either be assigned, or the American Trucking Association (ATA), Vehicle 
Maintenance Reporting Standards (VMRS) may be selected as the default. Some 
modification to the ATA codes are needed to use these for buses. 

The Location Code indicates where a particular unit is based or where it makes 
most of its trips. As many as 12 Location Codes may be selected. Location 
may refer to anything a user wants it to refer to. In the transit environment 
they could e.g. be used to identify bus garages, routes, or geographical areas. 

As many as 12 Fleet Codes may be assigned. A fleet may be defined as a group 
of units of the same kind (make, model, and year) purchased at the same time. 
It may also refer to all units assigned to serve a particular geographic area, 
garage, route, or managed by a certain foreman. 

The Repair Site Code indicates where the repairs were performed and who 
performed them. Up to 12 Repair Site Codes may be assigned to describe 
particular garages, repair shops, or areas within the shops, such as body shop 
or unit change shop, where repairs are performed. 

A Repair Class Code may be used to indicate the urgency of repairs. As many 
as 12 Repair Class Codes may be defined. 

The system will accept up to 30 Reason-for-Repair Codes. Three major 
Reasons-for-Repair Codes categories are used by ATA. The ATA 
Reason-for-Repair Codes beginning with 11 011 and 11 111 refer to repairs made as 
part of normal unit operations; codes beginning with 11 211 refer to repairs made 
in response to management decisions; and codes beginning with 11 311 refer to 
repairs made necessary by an outside influence. 

The Activity Code describes the units' primary work activity, e.g. urban, 
suburban, linehaul, or tripper. As many as 30 Activity Codes may be defined. 
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A.2 Hercules 

The Comeonent Code is used during the entry of repair orders to designate the 
part which was~aced or repaired. The system only accepts two kinds of 
Component Codes, "TI" and "PM". These refer to Tires and Preventive 
Maintenance. These Component Codes are not part of the ATA VMRS system, but 
have been added to allow a user to isolate preventive maintenance and tire 
costs for each unit. 

The Preventive Maintenance~ Code permits a definition of up to ten 
different preventive Maintenance"'""scfiedules numbered O through 9 for ten 
different types of units. Each of these schedules includes eight PM 
operations and their descriptions. The PM operation codes are defined by 
alphabetic characters A through H. A PM operation code may be called for by 
either mileage or a time interval in days, or both, which ever occurrs first. 
An example of this for PM Code [OJ is as follows. 

Operation Description Meter Day 
Code Interval Interva 1 

A [OIL CHANGE J [ 5000] [ J 
B [LUBRICATION 1 [ 6000] [ 1 

.J .J 

C [TUNE-UP J [10000] [180] 
D [TIRE ROTATION J [12000] [ ] 
E [INSPECTION ] [12000] [ ] 
F [INSPECTION ] [24000] [ J 
G [INSPECTION 7 [48000] [180] .J 

H [REGISTRATION RENEWAL] [ ] [ J 

The remaining two-digit Component Codes a~e set up in accordance with the ATA 
VMRS foremat. The first number of the Co~ponent Code refers to one of ten 
major system categories; the second number defines specific parts within those 
systems. 

Fuel Codes may either be user defined or the default ATA Codes may be applied. 
~system will accept up to 12 different Fuel Codes. The ATA Codes are 
defined as follows; 

1. Ga sol i ne 
2. Diesel 
3. Liquid Propane Gas (LPG) 
4. Liquid Natural Gas. (LNG) 
5. Turbine Gas 
6. Steam 
7. Electric 
8. Other 
O Non-applicable 

The non-applicable category is for units which do not use fuel. 
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A.2 Hercules 

The Unit Identification Menu 

Hercules uses three types of Unit Identification: one for Power Units, the 
second for Refrigeration Units,and the third for Trailers. Power Units can 
include trucks, tractors, buses, service vehicles, automobiles, tenninal 
equipment, engineering and construction vehicles, and material handling 
equipment. 

The unit identification information may be organized in forms prior to entry 
into the system. Copies of the fonns are shown in Figures A.2-2, A.2-3, and 
A.2-4. 
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A.2 Hercules 

The Repair Order Menu 

The Hercules system allows selection of one of four options from the Repair 
Order (R.O.) Menu: 

- Repair Order Entry 
For entry or adjustment of repair orders 

- Repair Order Inquiry 
Review one or more already entered R.O. by period or by amount of work 
involved 

- Update Major Repair Orders 
- Repair Order Log 

Request a display or print listing of current, last period, or Major 
R.O.s. 

The system will transfer newly entered Repair Order information to the Unit ID 
file, so that each Unit ID record will contain up-to-date R.O. information. 
However, the system will update the files only when the user returns to the 
Repair Order Menu. 

As many as 99 Detail Lines for each Repair Order Entry may be made. The 
system will store up to 2400 records and will display the number used and the 
number remaining in the upper left hand corner of the screen. R.O. totals are 
accumulated for service performed inside and outside the organization. 

Hercules allows either direct entry of data into the computer or manual 
preparation of data by shop foremen or supervisors and data entry into the 
computer by a clerk at some later time. The Repair Order form, shown in 
Figure A.2-5, is designed to help prepare all information for the second 
alternative. Header and Detail correspond to two separate screens for data 
entry. 
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A.2 Hercules 

The Preventive Maintenance Menu 

The Preventive Maintenance {PM) Menu is used to display the PM schedule for a 
specific Unit ID number, and to display or print a PM Planning Report for all 
units in the fleet. The first option, PM Schedule by Unit, is selected when 
one wants to know when a specific unit is due for PM, or when one wants to 
change the due-date for some PM event. The second option, PM Planning Report, 
ts selected when one wants to to list all the units which are overdue for 
certain types of PM. This report may also be requested for power, trailer, or 
refrigeration units alone. The system allows designation of a "Lead Time" for 
PM operations. This permits display of the units for which PM will become due 
shortly (within the lead time specified), in addition to the ones for which PM 
is currently overdue. Lead Time may be specified in terms of hours of 
operation, mileage, or days. 
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A.2 Hercules 

The Analysis Menu 

The Analysis Menu is used when one wishes to: 
- Compare Repair Order activity by Location, Fleet, Activity, Repair 

Class, Repair Site, Reason for Repair, or PM Code; 
- Know the Fuel/Oil Consumption rates and costs for each Unit in the 

fleet; 
- Know the Components Repaired and the cost of these Repairs by Unit; and 
- Know running costs for each unit. 

The Repair Order Analysis Menu may be used to compare ROs according to: 

- Location Code 
- Fleet Code 
- Activity Code 
- Reason for Repair Code 
- Repair Class Code 
- Repair Site Code 
- Preventive Maintenance Code 

The Fuel/Oil Analysis Menu can be used to compare fuel/oil consumption for 
selected units according to: 

- Make Code 
- Fleet Code 
- Location Code 
- Activity Code 
- Meter Interval 
- Engine Make 
- Fuel Code 
- Transmission Make 
- Power Axle Make 
- PM Code 
- Compressor Make 
- Generator Make 
- Evaporator Make 
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A.2 Hercules 

An analysis of component repair costs can be obtained from the Component 
Repair Cost Analysis Menu for selected units according to: 

- Make Code 
- Fleet Code 
- Location Code 
- Activity Code 
- Meter Interval 
- Engine Make 
- Fuel Code 
- Transmission Make 
- Power Axle Make 
- PM Code 
- Compressor Make 
- Generator Make 
- Evaporator Make 
- Brake Type 

The Cost Analysis Menu is used to compare running costs for selected units in 
terms of: 

- Miles (Hours) per Gallon of Fuel 
- Fuel Cost per Mile (Hour) 
- Miles (Hours) per Quart of Oil 
- Oil Cost per Mile (Hour) 
- Component Cost per Mile (Hour) 
- PM Cost per Mile (Hour) 
- Tire Cost per Mile (Hour) 
- Total Cost per Mile (Hour) 

Each analysis may be made for either a Period-To-Date or Life-To-Date time 
frame. The listing of the unit with the highest running costs is presented 
first. 
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A.2 Hercules 

3. Hardware 

The Hercules system was designed for use on an Apple II plus computer with 
64KB RAM (Random Access Memory). Two disk drives, an 80-column display, and a 
compatible printer completes the list of necessary hardware. 

A minimum of 15 140K Byte, single sided, single density diskettes are needed 
to operate Hercules. Three of the diskettes are System Diskettes. The 
remaining 12 diskettes are use to store data and are refered to as a "Volume". 
A Volume is consists of four production data diskettes, each with two back up 
copies to insure that data is not lost. Data are divided amongst the four 
diskettes as follows: The "Vehicle Data Diskette" stores information about 
each vehicle in the fleet. The "Current R.O. Data Diskette" store the current 
repair orders. Data for the last period will be stored on the "Last Period 
R.O. Diskette". Any repair order considered to be major will be stored on the 
"Major R.O. Diskette". 

The 12 data diskettes of a volume will contain space for approximately 130 
vehicles, 2500 repair order records, and 250 fuel or oil entries. More 
vehicles may be added by adding additional Volumes. Separate Volumes could 
e.g. be created for vehicles of each type, or for vehicles assigned to one 
garage. However, Hercules treats the information stored on one Volume as 
totally separate from the information stored on another one, and will only 
prepare reports for individual Volumes. It will not process reports by 
consolidating the information from multiple Volumes. 

4. References 

A.2-1 HERCULES Vehicle Maintenance Reporting System User's Guide, Computer 
Task Group Inc., 1982. 
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UNIT IDENTIFICATION DEFINITION 

POWER UNIT 
·-········· -···-- · ----· · ··· ·- ---------- ----- ---- ------ ---- -· ······- ----·------------ --·-- ---

*ID #:I I I I I I l*P/T /R: lfJ *YEAR: UJ MAKE:I I I I I I MODEL:I I I I I I I I I 
SERIAL# /DESCRIPTION: I I I I I I I I I I I I I I I I I I I I I 

*FLEET CODE: LJ 
*LOCATION CODE: LJ 
* ACTIVITY CODE: UJ 

*OWN/LEASE 10/ll: L) 
CAPACITY: I I I I I I I 

*DATE IN SERVICE: UJ/LLJ/LLJ 
*NEW /USED IN/UJ: LJ 

*METER @ VMRS ENTRY: +±I I I I I 
*HOUR OR MILE METER IH/M): LJ 

ENGINE MAKE: I I I I I I 
ENGINE MODEL: I I I I I I I I I 

*FUEL CODE: LJ 
TRANSMISSION MAKE: I I I I I I 

TRANSMISSION MODEL: I I I I I I I I I 

*required fields 

NO. OF AXLES: LJ 
POWER AXLE MAKE: I I I I I I 

POWER AXLE MODEL: I I I I I I I I I 
NO. OF TIRES: LLJ 

FRONT TIRE SIZE: I I I I I I I I I I I 
REAR TIRE SIZE: I I I I I I I I I I I 

*PM CODE: LJ 
LICENSE LOCATION: LU 

LICENSE NUMBER: I I I I I I I I J 

*ENTRY DATE: LLJ/LLJ/LLJ 

Entered by: _____ _ 

Fiqure A.2-2 
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UNIT IDENTIFICATION DEFINITION 

REFRIGERATION UNIT 
··············· · · · ······················ - ··-· ········· · · · ·•-··-· · -····--·-··· · ··· ··· ····· · ·· ·· ·········· · ·· · · · -· 

*ID #:I I I I I I l*P/T /R: U!J *YEAR: LU MAKE:I I I I I I MODEL:! I I I I I I I I 
SERIAL#/DESCRIPTION: I I I I I I I I I I I I I I I I I I I I I 

.. . .. --- .. ··········· ..... .. .. . ········· ····· • ·- ·········· · · •· · ·· · •·· • ·······•·· · ·---·-· • ·-·· · ······ · 

* FLEET CODE: lJ 
*LOCATION CODE: LJ 
* ACTIVITY CODE: LLJ 

*OWN/LEASE (O/LI: LJ 
*DATE IN SERVICE: LU/LLJ/LLJ 
*NEW/USED (N/UI: LJ 

*METER @ VMRS ENTRY: I I I I I I I 
*HR OR MILE METER (H/MI: LJ 

ENGINE MAKE: I I I I I I 
ENGINE MODEL: I I I I I I I I I 

*FUEL CODE: LJ 

*required fields 

STANDBY MOTOR MAKE: .____.______...____.___ ........... 
STANDBY MOTOR MODEL: I I I 

COMPRESSOR MAKE: ~.___.___...__. 
COMPRESSOR MODEL: I I I 

GEN ER ATOR MAK E: ~.___.___..__. 
GENERATOR MODEL: I I I 
EVAPORATOR MAKE: ~.___.___.~ 

EVAPORATOR MODEL: I I I 
*PM CODE: LJ 

*ENTRY DATE: Ll_J/LJ_J/LLJ 

Entered by: _____ _ 

Ficnrre A.2-3 
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UNIT IDENTIFICATION DEFINITION 

TRAILER 
*ID #:I I I I I I l*P/T /R: lIJ *YEAR: LLJ MAKE:I I I I I I MODEL:! I I I I I I I I 
SERIAL#/DESCRIPTION: I I I I I I I I I I I I I I I I I I I I I 
········ · ··· · ····· · ... ······· ······ ·········· · ······· . ··· · · ···········•·- - -····· · ··· · ··-- -------

*FLEET CODE: lJ INSULATED (Y /NJ: LJ 
*LOCATION CODE: U LINED (Y /NJ: LJ 
* ACTIVITY CODE: LlJ HEATED (Y /N): LJ 

*OWN/LEASE (0/L): LJ REFRIGERATED (Y /NJ: 1.J 
*DATE IN SERVICE: LLJ/UJ/UJ PIGGYBACK EQUIPPED (Y /Nt. LJ 
*NEW /USED (N/UJ: LJ NO. OF AXLES: LJ 

*METER @ VMRS ENTRY: I I I I I I I AXLE CAPACITY: I I I I I I 
*HR OR MILE METER (HIM): LJ NO. OF TIRES: LlJ 

BODY MATERIAL: I I I I I I I I I I I TIRE SIZE: I I I I I I I I I I I 
OUTSIDE DIMENSIONS: LENGTH:LU • LU BRAKE TYPE: I I I I I I 

WIDTH: LU . UJ LICENSE LOCATION: LlJ 
HEIGHT: UJ . UJ LICENSE NUMBER: I I I I I I I I I 

*PM CODE: LJ 
*ENTRY DATE: UJ/UJ/LLJ 

*required fields Entered by: _____ _ 
.,__ ___ __.. ________________ - -- - - ·-

Fim,rp A . ?-.4 



Q) 
0 

~E 
C Q) 
Q) -
- u, C ~ ·- (/) cu 
~ 0) 

C 
Q)·--- ~ 
0 
·- 0 .c Q. 
Q) Q) 
>a: 

u, 
w 
..J 
:::, 
0 
a: 
w 
:c 

REPAIR ORDER 
HEADER 
--· · · · ···· ·-· 

•REP. ORDER #: I I I I I I I •REP. DATE: LLJ/LJ_J/LLJ LOCATION: LJ 
•UNIT ID #: I I I I I I I 

•METER READING: I I I I I I I 
·METER RESET /REPLACEMENT IY /Nt. LJ Iii yes. enter --I 

LINE 
NO. 

ACTIVITY CODE: LLJ ESTIMATED L-T-D READING: I I I I I I I 
REASON FOR REPAIR: LLJ 

REPAIR CLASS: LJ 
REPAIR SITE: LJ 

MAJOR REPAIR IY /NI: LJ 
PM PERFORMED IY/NI: LJ Iii yes, enter -I 

DETAIL 
COMPONENT SERVICE 

CODE •TYPE 11/01 

PM OPERATION: LJ 
PM OPERATION: LJ 
PM OPERATION: LJ 
PM OPERATION: LJ 

---- ---- ------- --- -- ----·-······ · ------------···· -·- ---------- ---- --- --- --·------------·---- -----····· ·--- --·-····· · ·--··- ---- --- ---- --- ----- ----- ------ --
01 LJ_J LJ 

PARTS: TOTALS: !!I I I I I. LU 
LABOR: HOURS: I ± I I I I. LJ RATE: LLJ . I I I I I TOTAL S: I ! I I I I I . LJ_J 
OTHER: TOTAL S: I ! I I I I I. LLJ 

02 LLJ LJ 
PARTS: TOTAL S: I! I I I I I. LJ_J 
LABOR: HOURS: I ! I I I I. LJ RATE: LLJ . I I I I I TOTAL I: I! I I I I I • Ll...J 
OTHER: TOTAL S: I ! I I I I I. UJ 

03 LLJ LJ 
PARTS: TOTAL S: l ! I I I I I . LLJ 
LABOR: HOURS: I ± I I I I . LJ RATE: LLJ . I I I I I TOTAL S: t ! I I I I I . L.LJ 
OTHER: TOTAL S: I ! I I I I I . L.LJ 

· ··· · ·-············ · ···· ·-·· ·--·····-· · ········ ··· · · ·· ···· · · • · •· ····· · ···· · ·--· · ·· 

*required fields Entered by: _____ _ 

Fioure A.2-5 
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A.3 Fleet Maintenance System 

1. Introduction 

The Fleet Maintenance System (FMS) was developed by DDS, Incorporated in 
cooperation with the San Diego Transit Corporation. Approximately one year 
was spent in the design, testing, and refinement of the system. Although FMS 
was designed in conjunction with a specific transit authority, the concept is 
applicable to any maintenance facility in any industry. The system is generic 
since the units to be maintained are defined by the indi vidual user, and can 
be used with any type of vehi cle, any type of equipment , any type of building, 
or any other item requiring periodic maintenance, service, or i nspection. 

The DDS Fleet Maintenance System (FMS) automates all fleet maintenance records 
and vehicle history information, and automatically issues timely instructions 
for all necessary maintenance activities. The system also generates a variety 
of management reports, and provides daily reports on all activities concerned 
with fleet maintenance. The objective of FMS is to improve planning, reduce 
downtime, optimize manpower, and increase vehicle life. It maintains a 
history of each vehicle in the fleet according to predefined maintenance 
activities, produces repair orders, and management reports. The Repair Orders 
detail not only what is to be done to a vehicle, but the procedures for each 
maintenance item. Preventive maintenance schedules are entered into the 
system and repair orders are printed when associated time or mileage limits 
are reached. Daily fueling and mileage data are entered via communications 
data entry or media processing. This assures timeliness of the information 
contained in the system and of any recorm1endations issued by it. The system 
also generates a variety of management reports, and provides accurate daily 
reports on all activities concerned with fleet maintenance. These reports 
include the following: 

- Vehicle Inventory and Status, 
- Maintenance Activity Dictionary, 
- Repair Order Statistics, 
- Consumables Reports, 
- Road Call Reports, and 
- Inspection Reports. 
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A.3 Fleet Maintenance System 

2. Description of the System 

To use the system, a description of the units to be maintained by group or 
series must first be entered. A complete series description is needed to 
differentiate one series from another and to clearly define the unique 
characteristics of each. Basic data is entered for each vehicle, including 
vehicle numbers, serial number identification, current mileage, and any other 
relevant data needed to construct a complete file. Component information on 
each vehicl e is input separately, and this hi story is readily available. 

The second step in the use of FMS is building a dictionary of all maintenance 
activities required by the user. Such activities will likely include regular 
maintenance on the engine, transmission, brakes, and all other components and 
assemblies. Each maintenance activity is assigned a four digit 
identifier number, and the entire maintenance function is defined in detail. 
Standard Maintenance Procedures (SMP) can also be defined. 

The third step is to combine the individual vehicle history data with the 
dictionary of specified maintenance activities, and developing recommendations 
for a preventive maintenance (PM) schedule for each vehicle. 

The fourth and last step is to enter the most recent inspection history. The 
system data base will then include the complete vehicle history, the 
dictionary of specific activities to be performed on the vehicle, and the 
current vehicle condition. FMS then automatically takes over the 
responsibility of maintenance administration and record keeping. 

Current mileage for each vehicle is entered as the vehicle is fueled. PM Work 
Orders (WO) dependent on time or mileage are created automatically according 
to the PM schedule. In addition to the PM Work Orders, the system maintains a 
file of work orders for road calls, accidents, requests by foreman, unit or 
component rebuilds, and service. These work orders can be created and 
retrieved at any time by the foreman or other authorized personnel. Each WO 
contains a clearly stated and fully explained Specific and Standard 
Maintenance Procedure and all information needed by a mechanic to perform the 
work. When the work has been completed, signed off and closed out, the 
vehicle history is updated automatically. 

FMS provides numerous management reports which enable maintenance managers to 
monitor operations of the maintenance facility on a daily, monthly or annual 
basis and to obtain information at any time as required. Up-to-date 
information makes it possible to analyze trends on a daily basis and to 
identify potential problems. Parameters for the operation of each series of 
vehicles are established according to the manufacturer's specifications, or 
modified by the experience of the maintenance manager. Format and content of 
the reports may be modified to suit the the needs of the user. 
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A.3 Fleet Maintenance System 

2.1 Work Orders 

Work Orders and Action Orders are identical and are herein used 
interchangeably. 

PM Action Order 

PM Work Orders are automatically generated from daily odometer readings input 
when vehicles are fueled. The system examines t he vehi cle his t ory and cu r ren t 
mileage, and then searches the PM recommendations and identifies the 
maintenance activities needed. It then prints the required PM Work Order. An 
example is shown in Fig. A.3-1. The WO's are used to schedule the vehicles 
for inspection and are given to the inspection foreman and crew so that they 
can follow the detailed procedures printed. When the inspection is completed, 
the work order is signed, closed, and entered into FMS. This closing 
automatically updates the vehicle history as well as other areas of the system 
such as the Forecasting Module and State Safety Inspection Requirements. 

Road Call Action Orders 

Road Call Work Orders are printed as required when a vehicle is inoperative 
off the property. This Work Order contains all pertinent information 
regarding the time the vehicle broke down, the location, the route number, and 
the defect, if known. An example of a Road Call Action Order is shown in 
Figure A.3-2. It may be reformatted to conform to specific requirements. The 
Road Call Work Order is issued to a mechanic, who completes it after 
responding to the road call. The mechanic's entry closes the Work Order, and 
the historical information is automatically updated. Road call information is 
compiled in the Monthly Road Call Report, which highlightes units with a 
history of excessive breakdowns. 

Accident Action Orders 

Accident Work Orders are used to estimate repairs for damaged vehicles, 
including parts and labor. Figure A.3-3 shows an example of an Accident 
Action Order. This work order is the primary tool needed to identify 
corrective action, and aids in determining steps required for body work, and 
paint and glass repair. A schematic of the damaged vehicle is included with 
the work order to assist the Claims Department in identifying the precise 
damage and determining appropriate insurance claims actions. Accident Work 
Orders are treated differently from other work orders. They are, however, 
closed out in the same manner as other work orders. 
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A.3 Fleet Maintenance System 

Foreman Request Action Orders 

The Foreman's Request Work Orders are generated by the maintenance foreman, as 
required, to perform on the spot repairs. See Figure A.3-4 for an example. 
At the time the request is made, the PM Schedule is also checked. If the 
vehicle is within some preestablished time or percentage limit of some PM 
task, that task will be included in the work order. The limits used to 
may be freely selected by the user. This feature encourages consolidation of 
maintenance activities, possibly reducing vehicle down time. When a work 
order is completed and closed, the history file is automatically updated. 

Unit Rebuild Action Order 

The Unit Rebuild Work Order shown in Figure A.3-5 is generated when an enigne, 
transmission or other major component is to be rebuilt either in the 
authorities' general repair shop or by an outside vendor. A component history 
is maintained by the system. it includes identification of the vehicles the 
component was installed in, the dates of rebuilds, the identity of the person 
or unit rebuilding the item, and other related information. Components are 
tracked by serial number. When the Unit Rebuild Work order is closed, the 
component history is updated along with the vehicle assignment or shelf 
status. 

Service Action Order 

The Service Work Order shown in Figure A.3-6 is used for routine servicing and 
non-maintenance related functions on vehicles, equipment, or buildings. Any 
number of units may be requested and is keyed to a spec1f1c maintenance 
activity number. The Service Work Order, in many situations, provides the 
flexibility to track other items extraneous to the primary maintenance 
facility. 
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A.3 Fleet Maintenance System 

2.3 Management Reports 

Vehicle Inventory and Status Report 

The Vehicle Inventory and Status Report, including the associated summary, 
provides a complete inventory of all revenue and non-revenue vehicles by 
series and vehicle numbers. An example of this report is shown in Figure 
A.3-7. It includes all historical data pertaining to the vehicles, plus a 
current status code and two lines of comments. This report is printed as 
required. 

Activity Dictionary Report 

The Activity Dictionary Report is a complete list of every maintenance 
activity performed by the maintenance facility. Figure A.3-8 shows an example 
of this report. It includes a description of the maintenance activity, 
reference to the appropriate Standard Maintenance Procedure and other 
comments. It is intended to be a reference document for the foreman and can 
be used to determine labor and facility needs and also training requirements. 
This report is printed on request. The Activity Dictionary validates all 
maintenance entries or requests. 

Series PM Recormiendations Report 

The Series PM Recommendation Report is used to develop a PM schedule for each 
series of vehicle. Figure A.3-9 shows an example of this report which is 
printed when required. It identifies time and mileage related maintenance 
recommendations for each series of vehicles. Recommendations may be altered 
to accurately reflect intervals for replacement of critical components. It is 
recommended that this report is reviewed at least quarterly. 

Daily Exceptions Report 

The Consumables Daily Exception Report, an example of which is shown in Figure 
A.3-10, provides information on fuel, oil, automatic transmission fluid (ATF), 
and coolant usage levels that fall above or below the allowed variances. 
Standard variances are provided by FMS, but may be changed by the user to 
conform to his own experience. This report is designed to identify the 
vehicles with potential problems or inaccurate input data. The system 
requires that actions are taken or corrections made before permanant files are 
updated. This exception reporting allows detection of major problems and 
assures accuracy and integrity of the consumables information files. 
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A.3 Fleet Maintenance System 

Consumables Month to Date Report 

The Consumables Month to Date report provides complete information on 
consumption of fuel, oil, automatic transmission fluid and coolant, summarized 
by series and vehicle. An example of this report is shown in Figure A.3-11. 
Established limits or variances for each series make it easy to detect 
potential problems, and to analyze fleet operations by series. Since these 
consumables constitute a large portion of the total operating budget, detailed 
reporting could assist in effective cost control. This report can be printed 
on request or monthly. 

Consumables Year to Date Report 

The Consumables Year to Date Report summarizes all consumables usage by 
accounting periods. See Figure A.3-12 for details. It provides an overview 
of active vehicle miles, totals usage of fuel and other consumables, and 
determines averages on an annual basis. A percentage of variance is also 
reported, which provides a basis for establishing variance levels for daily 
and monthly reports. This information can be used to plan annual budgets. 

Not-Probed Report 

The daily Not-Probed Report, and example of which is shown in Figure A.3-13, 
indicates active vehicles that were not signed off as having the fare box 
cleared. It enables management to closely monitor the daily revenue function. 
It also includes the last five fuelings and mileages to assist in determining 
vehicle status. 

Monthly Road Call Report 

The Road Call report details all road call activity for the entire fleet. It 
can be printed weekly or monthly, by vehicle number, by defect, and by 
operator number. Also included in this report is a summary by vehicle series. 
This report includes mileage per vehicle between chargeable road calls. 
Trends can easily be established for vehicle downtimes, and individual 
operators can also be monitored. The report, shown in Figure A.3-14, 
accumulates total time lost, lists individuals dispatched and gives applicable 
work order numbers. 

Oil Analysis Report 

The Oil Analysis Report is designed for users utilizing this method of 
decreasing oil usage and detecting potential problems. The information 
required for this report may be entered into FMS automatically via 
communications lines with an oil analysis lab. All critical test areas are 
included in this report, an example of which is shown in Figure A.3-15. 
Trend analyses of accumulated data and recommendations for corrective actions 
are also included. 
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A.3 Fleet Maintenance System 

C.H.P. Inspection Report 

The California Highway Patrol report is used for transit authorities in 
California. Figure A.3-16 presents an example of this report which is printed 
on request. It satisfies all safety record requirements for Section 13, of 
the California Administrative Code. This report can, however, be modified to 
satisfy any agency or state safety inspection requirement. When an inspection 
report is requested, the selected vehicle numbers are entered and their 
maintenance history is printed, including all work orders, dates, mileages, 
and inspections performed, 

Component History Report 

The Component History report, an example of which was not available at this 
time, provides detailed information on component history. It includes all 
rebuilt components, component life, vehicle assignment, and warranty 
reporting. Each component is tracked as a separate item, providing its own 
historical reference. Replacement intervals can be changed according to the 
experience of the transit authority, and full reporting to the manufacturers 
is available for warranty items. Trend Analysis can be made, as well as 
assessments of rebuild shops and personnel involved in rebuilding components. 
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A.3 Fleet Maintenance System 

3. Hardware 

The Fleet Maintenance System is a microcomputer based system which operates on 
a 8m Hz 68000 microprocessor (i.e., a 32 bit processor). Multiple 16 bit 
peripherals and special function I/0 processors provide support in the 
multi-user and multi-tasking environment. 

One megaByte of virtual memory hardware operates at 120 ns. per board, 
supporting the processor with fully pipelined memory access through a high 
speed memory address translating unit. All memory accesses are fully 
overlapped, providing high speed access to the entire 16 megaByte address 
space per users with no memory map overhead. 

Winchester disk and diskette support allows for flexibility in configuration 
and up to 300 megaBytes of on-line storage. 

Microprocessor controlled communications are also available to allow 
communications with IBM mainframes, other hosts, regulated packet switching 
companies (Tymnet, Telenet, etc.) and other mini and microcomputers under a 
variety of protocols. 

Printers are supported through the serial board which provides for eight 
serial (RS232C) ports and two Centronics compatible parallel interface ports 
per board. 

The FMS operating system is an enhanced version of UNIX with an extensive set 
of utilities. It provides virtual 16 megaByte 68000 processing capability. 
In addition, it provides for efficient handling of interrupts through the I/0 
processor, and multi-user support. 

4. References 

A.3-1 Fleet Maintenance System Profile, DDS Inc., 1983. 

A.3 -2 Unpublished notes and memoranda, DDS Inc., 1983. 
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A.4 CPMU/V 

Introduction 

CPMU/V is a software system for general analysis and control of rolling stock 
in single or multiple units. The system includes cost accounting, cost 
control, daily control of operations, general purpose fleet management 
information, fleet administration, vehicle efficiency and performance 
capabilities, vehicle repair history, lease or purchase benefit options, and 
capital investment payback functions. 

CPMU/V is one of the many applications of the applications generating 
language, CPMU (TM). The programs and algorithms of CPMU provide for 
comparative analysis of variables. These variables can be of any kind. They 
include, but are not limited to: accounting codes, components of structures 
such as machines, organisms, celestial systems, and conceptual abstractions 
such as mathematical systems, molecular constructs, conceptual patterns. The 
comparative analyses can also be of any kind. They include, but are not 
limited to logical, spatial, mathematical, cost, efficiency, performance, 
correctness proveability relationships. 

CPMU/V is designed for management and control of any type of fleet. Reports 
of fleet expenses, driver expenses, mechanic productivity, component and 
assembly cost analysis, fuel, and vehicle histories are provided by the 
system. Incorporated into this system is a report generator that provides 
exception reporting, query functions, and capability to reformat reports. For 
example, the following query, although uncommon in its selection criteria, 
illustrates the capability and flexibility of the CPMU/V system: 

"What is the average cost per mile of all 1980 Chevrolet Citations, 
based in Kansas, assigned to zone 7, with 6 cylinders, with 
automatic transmissions, with more than 40,000 miles, with fuel 
consumption between 21 and 23 miles per gallon, with parts costs 
greater than or equal to $168.00, with Personal Use Credit less than 
$650.00, and with total costs more than $875.00?" 

In addition to all of the enumerated variables, descriptive or calculated and 
provided with CPMU/V, descriptive variables for record selection and report 
generation can be added. 

CPMU/V is designed to operate on a variety of microcomputers, such as the 
Apple II, TRS-80/II, Northstar and IBM Personal Computer, with CP/M or MP/M 
operating systems and dBASE II. The m1n1mum disk storage requirement for the 
system is 378 K bytes either on hard disk or distributed on floppies. 
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A.4 CPMU/V 

2. Description of the System 

The CPMU/V system calculates vehicle fuel and repair expenses including parts 
and labor costs. It also calculates any other vehicle expenses which are 
recorded, such as depreciation, personal use credit, purchase price, 
insurance, etc. The files needed for these calculations may be converted 
directly from the users current manual files. The user may define his own 
coding system or use the CPMU/V coding system, which is based on the American 
Trucking Association Vehicle Maintenance Reporting Standards {VMRS} coding 
system described in Appendix A.1, above. 

The CPMU/V system is menu driven. The main menu contains the following 
options: 

1. File Maintenance {add, change, delete, or list} 
2. Reports 
3. Quick Inquiry by Vehicle 
4. Post Data to Cost Files 
5. Quit 

Selecting Option 1, File Maintenance, will call the File Maintenance Menu with 
the following options. 

1. Vehicle File 
2. Repair Order File 
3. Fuel File 
4. Expense File 
5. Miles File 
6. Codes File 
7. Quit 

Each option represents a different computer file. These files are described 
in Section 2.1. 

Selecting Option 2, Reports, of the Main Menu will call the Report Menu with 
the following options: 

1. Management Reports (with selection criteria} 
2. Master user Defined Report 
3. Master Cost Summary Report 
4. Master Fuel Usage Report 
5. Master Cost Analysis by Code Report 
6. Quit 

This menu allows the generation of master reports and management reports. The 
reports are described in Section 2.2. 

Selecting Option 3 of the Main Menu, Quick Inquiry by Vehicle, will call the 
Quick Inquiry Menu shown in Figure A.4-14. 

Selecting Option 4 of the Main Menu, Post Data to Cost Files, will call the 
Posting Menu shown in Figure A.4-15. 
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2.1 F;les 

Vehicle File 
This file describes each vehicle by items, such as its number, make, model, 
and driver. The information is initially entered during the program set-up, 
but can be changed at any time. 

Reeair Order (R.O.) File 
Th1s file describes vehicle repairs. It is divided into the following three 
parts: 

a. R.O. Header File 
The Repair Order Header contains data such as time and place of repair, 
vehicle number, reason for repair, and repair order number. 

b. R.O. Parts File 
This file contains each part used to repair the vehicle. Each entry is 
related to the repair order number of its associated repair order 
header. 

c. R.O. Labor File 
This file contains the labor hours used to repair the vehicle. Each 
entry is related to the repair order number of the associated repair 
order header. 

Fuel File 
This file contains the date, amount and cost of the fuel used by each vehicle. 

Inquiries of fuel usage by vehicle may be made for any period. 

Exeense File 
Th1s file contains the date, cost, and type of vehicle expenses other than 

parts, labor, and fuel. 

Miles File 
Contains odometer readings for each vehicle. 

Codes File 
Contains a code number and description for each repair category, and expense 

category that is to be monitored. These codes are initially defined 
during set-up, but can be changed at any time. The ATA codes are the 
def a ult. 

Examples of listings of these files are shown Figures A.4-1 through A.4-8. 
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2.2 Reports 
Master Cost Summary 

Summarizes the total cost and cost per mile of each vehicle, average cost 
per vehicle and per mile of all selected vehicles, and the total cost of 
all selected vehicles. Included in this report is the vehicle number, 
make, model, fuel, labor, and parts costs, and other expenses (see Figure 
A.4-9). 

Master Fuel Usage Report 

Contains the vehicle number, opening and closing odometer readings from 
the Miles File, miles travelled, gallons used from the Fuel File, and the 
miles per gallon of each vehicle. Also contained in this report is the 
average fuel usage per vehicle of all selected vehicles, and the total 
miles and fuel usage of all selected vehicles (see Figure A.4-10). 

Master Cost Analysis by Code Report 

Contains a summary by vehicle for each labor, part, or expense code, and 
the cost per mile and total cost over month-to-date (MTD), year-to-date 
(YTD) and term-to-date (TTD) periods. The Average Total per Vehicle is 
the summation of vehicle totals divided by the number of vehicles. This 
can be determined for all selected vehicles and all selected components. 
Since the set of codes can represent assemblies, subassemblies, 
components, and parts, these averages, when compared to the average of 
other sets of codes, provide a means of comparative component and 
structural analysis. Groups of codes may al so be compared. Grand totals, 
which are a su111T1ation of all the vehicle totals, are also provided (see 
Figure A.4-11). 

Management Reports 

Provides a versatile "user friendly" unlimited report selection 
capability. The report foremats of the Management Reports is the same as 
the Master Reports previously described, i.e. Cost Summary Report, Fuel 
Usage Report, and Cost Analysis by Code Report. The difference between 
the Master Reports and the Management Reports is that the Master Reports 
report on all vehicles and compute the totals and averages for all 
vehicles. Toe Management Reports generate reports on only those vehicles 
specified and base totals and averages on only the specified vehicles. 
This capability provides considerable flexibility in performing 
comparative analysis (see Figures A.4- 12 and A.4-13 for details). 

Master User Defined Reports 

Allows the user to print or display a report of any foremat the user wants 
to specify. 
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3. Hardware 

The CPMU/V system is designed to operate on either an 8080, 8085, or l-80 
based microprocessor systems such as are available in the Apple II, TRS-80/II, 
or Northstar, or any system which emulates these processors, or the IBM 
Personal Computer. The minimum memory size required is 56 K bytes. For the 
IBM Personal Computer 96 K bytes is required. 

One or more disk or diskette units is required. For single disk or diskette 
units, the minimum required storage capacity 1s 378 K bytes. For two or more 
disk or disketts units, the minimum required storage capacity is 126 K bytes 
per unit. 

The CPMU/V system requires either the CP/M or MP/M ~perating system (Version 
1.4 or 2.X) or a CP/M or MP/M emulator and dBASE II • The version of dBASE II 
must be compatible with the users version of CP/M and the hardware 
configuration. dBASE II facilitates the manipulation of fields, records, and 
files to manage data as desired. 

4. References 

A.4-1 CPMU/V, The Facts Corp., 1983. 
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A.5. Fleet Controller 

1. Introduction 

Fl eet Controller is a fleet management system developed by Fleet Technologies 
International. Its capabilities include the following. 

- Maintenance of vehicle histories, 
- Processing of repair order information, 
- Track of fuel and fluid consumption, 
- Tracking of major component rebuild histories, 
- Tracking of vehicles and vehicle usage, 
- Scheduling of preventive maintenance (PM), 
- Monitoring of mechanic seniority levels and labor rates, 
- Monitoring of road calls, 
- Compilation of cost reports. 

Fleet Controller uses the Vehicle Maintenance Reporting Standards (VMRS) of 
the American Trucking Association, described in Section 2.1. 

It uses a network data base management system, MOBST, with the capability to 
capture detailed maintenance history descriptions. The VMRS numerical codes 
are translated into understandable English descriptions for report generation. 
MOBS allows interface with electronic ~pread sheets for budgetting. The 
system has an inquiry capability and the capability to create exception 
reports, when required. 

Fleet Controller was designed for operation on the IBM Personal Computer with 
64K bytes of main memory. 
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2. Description of the System 

The Fleet Controller is a menu driven system. The functional capabilities are 
described by stepping through the main and subsequent menus and by descr1b1ng 
the outputs provided by the system. 

2.1 The Menu Options 

The Main Menu Options 

(A) Mechanic and Vehicle Set Ups 
(B) Daily Fuel Data Entry 
(C) Repair Order Entry 
(D) Reports and On-Line Screens 
(F) Transfers and Deletions 
(G) Mechanic and Vehicle Changes 
(S) Stop 

Any of these functions is selected by entering the accompanying letter. The 
system responds by displaying one of the lower level menues. These are 
described in the fol lowing. 

The Mechanic and Vehicle Set Ups Menu 

(A) Vehicle Description 
(B) Division 
(C) Vehicle Addition 
( D) Mechanic Addition 
( E) Reason for Repair 
(F) Work Accomplished 
(G) Position 
(H) System 
( I ) Component 
( J) Indirect Labor 

(X) Return to Main Menu 

This Menu is used to set up the system for the first time as well as for 
future additions. Desired functions are selected by entering a letter~ The 
system was designed for a user to incorporate his own organizational 
structure. After vehicle descriptions and divisions (at least one) are 
described, specific vehicles and mechanics are entered. The remaining 
functions (E) through (J) are pre-established according to American Trucking 
Associations VMRS Codes. Additional codes may, however, be added. 
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A single labor rate is provided for each division. Thus, only the average 
labor cost of repairs at a division may be provided, and it is not possible to 
determine the specific cost of a single repair. 

The description of mechanics is entered by number, name, Social Security 
Number, date hired, and Division Number. 

The indirect labor codes include items such as: supervision, fueling buses, 
washing buses, parts pickup, parts handling, waiting for parts, no 
instructions, shop maintenance, cleaning shop, snow removal, training, 
personal injury, radio repair, brake adjustment, changeout bus. 

The Daily Fuel Data Entry Menu 

(A) Enter Data 
(B) Enter PM Data 

(X) Return to Main Menu 

These functions permit the user to enter, for each vehicle, the fuel and oil 
consumed and miles driven each day. The fuel and engine and transmission oil 
consumed are input from the fueler 1 s daily fuel log. Oil changes are 
differentiated from adding oil. The miles driven are calculated from route 
schedules and entered along with fuel log data. Any preventive maintenance 
performed on a vehicle is also entered from daily reports. 

The Repair Order Entry Menu 

(A) Data Entry 

(X) Return to Main Menu 

The Repair Order Data Entry function permits the user to enter repair order 
data from 5hop RO's. The repair order data include: date, mechanic, indirect 
and rebuild type, vehicle no., last and current mileage. also included are 
system repair details, especially, reason for repair, work accomplished, 
system, component, position, and time to repair. 

The Reports and On-line Screens Option of the main menu does not lead to 
another menu. Rather, instructions for entering the Query will come up on the 
CRT. It enables the user to select data for immediate on-line review. One of 
22 Standard Reports may be selected, or the user may create any desired report 
from the input data. 

- 120 -



A.5. Fleet Controller 

The Transfers and Deletion Menu 

(A) Vehicle Transfer 
(B) Mechanic Transfer 
(C) Vehicle Deletion 
(D) Old History Deletion 

(X) Return to Main Menu 

This menu is used to remove data no longer needed for fleet operation, and to 
transfer vehicles and mechanics from one division to another. Old histories, 
including maintenance records prior to a specified year and month, may be 
deleted. 

The Mechanic and Vehicle Changes Menu 

(A) Mechanic Data 
(B) Vehicle Description 
(C) Reason for Repair Description 
(D) Work Accomplished Description 
(E) Position Description 
(F) System Description 
(G) Component Description 
(H) Indirect Labor Description 
(I) Special Vehicle Code 
(J) Labor Rate 

This menu allows the user to make changes to data entered previously, or to 
correct entry errors. It also allows changes to labor rates and to establish 
groups of special vehicles. 
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2.2 Outputs 

The ''Reports and On-line Screens" option of the main menu provides access to 
Query and permits selection of any of 33 standard reports. If these reports 
are inadequate, others may be freely created by the user. Table A.5-1 lists 
the standard reports. Quick Name is the code used for a report in Query. 

Histor~ Reports 
Historic information can be retrieved either by systems or groups of systems, 
or by vehicles or groups of vehicles. Considerable flexibility exists in 
defining the vehicle groups. They may represent vehicles of the same type, 
groups of vehicle numbers, vehicles assigned to an organizational unit, or 
other selected combinations. The listings may be arranged in chronological 
order, or first organized into systems and then chronologically ordered. 
Moreover, histories can be retrieved in any format for some specific 
condition, or for a set of conditions. Totals for all listings can be 
determined. New categories can be added at any time for almost any of the 
codes. 

History reports are the repair detail records of each vehicle in the fleet. 
Figure A.5-1 shows examples of vehicle history by system and by date. An 
example of a Road Call Report is shown if Figure A.5-2. The Complete History 
Report is generally produced annually for archival purposes in conjunction 
with clearing old, unneeded data out of the system. 

Road Call Reports can be generated for any time period, and for almost any 
type of condition. For example, all road calls for 1982 that resulted in turn 
signal flasher repair or replacement could be listed. 

Fuel Consumption Rerorts 
Miles per gallon, m les per quart of engine oil, and miles per quart of 
transmission oil for the current month, year-to-date, or over the life of the 
vehicle are reported. Reports can be produced for any time interval. They 
can also be generated by division and vehicle type. Vehicle type summary 
reports are provided for analysis of trends at alternative locations. 

An example of a Fuel Consumption Report by Vehicle is shown in Figure A.5-3. 
The miles per quart of transmission fluid (MPQT), on a monthly basis, could 
provide an indication of potential transmission leakage problems. Engine oil 
fuel consumption may be used similarly. Examples of monthly and annual Fuel 
Consumption Su1™nary Reports by division and by vehicle type are shown in 
Figure A.5-4. 
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Preventive Maintenance (PM) Scheduling 
Scheduling of preventive maintenance can be done for four different levels (A, 
B, C, and D) of preventive maintenance. The user specifies the mileage 
intervals for each level. These intervals can be changed at any time and can 
also be different for different reasons or vehicle types. A very short PM 
interval (500-1,000 miles) may be specified on break-in oil, so that it, and 
the unavoidable high-wear assembly contaminants in it, can be removed on time. 

Special preventive maintenance (SPM) events may be scheduled in the following 
fife categories: 

- Engine 
- Transmission 
- Differential 
- Cradle 
- Other 

To obtain a standard PM Due Report, the user specifies a "lead time interval'' 
within which the due dates of the maintenance events to be displayed are to 
fall. A separate report may be printed for each type of maintenance event. 
The examples shown in Figure A.5-5 are exception reports of all vehicles with 
an 800 mile lead time on a 9000 mile APM and a 27,200 mile 8PM. A PM report 
may also be produced for a single division. Each PM Due Report is accompanied 
by a report on the current month's fuel, engine oil, and transmission oil 
consumption. 

The system permits the preview of PM's for workload planning. 

Inventory Reports 
Three types of inventory reports are produced: vehicle inventory, mechanic 
inventory, and mechanic seniority • The Vehicle Inventory Report shown in 
Figure A.5-6 lists all vehicles by type within a division. A listing of 
mechanics by number for each division or mechanic seniority for all divisions 
is shown in Figure A.5-7. 

Information contained in the Mechanic Seniority Reports may be compiled in 
many different ways, including the following: 

Alphabetically, by last name for any organizational unit or for the 
entire organization. 
By employee number for the entire organization. 
By seniority, date, and division. 
By seniority date. 
By seniority date within a classification and within an organizational 
unit, or within the entire organization. 

Major Component Rebuild Summary 
The Major Component Rebuild Summary, sho~,n i~ Figure A.5-8, tracks the rebuilt 
component from installation through its life, even if cycled through more than 
one vehicle. RBL is the rebuilt component number that is recorded each time 
the component is rebuilt. 
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Component Rebuild History Reports allow the allocation of labor, time and cost 
of rebuilding to major components such as engines and transmissions. Time and 
cost may be retrieved at any time by serial number of the component. These 
costs can be added to an individual vehicle's history when the component or 
assembly is installed. Serial numbers are recorded to provide audit trails in 
case of quality control problems. 

Monthly Consumables Audit Report 
An example of a Monthly Consumables Audit Report is shown in Figure A.5-9. It 
contains a record of the total fluids used in the system for any month or 
year-to-date, or over the life of the system. These totals can be compared 
wi t h the quantities actually purchased. Also contained in the report are 
tot al miles driven. 

Daily Data Entry Check 
The Daily Data Entry Check is a report used to check the correctness of the 
day's input. It is generally not printed. 

Utility Reports 
Listings in increasing order of the vehicle numbers and mechanic numbers may 
be produced. Also, listings of description codes used by mechanics when 
fi l ling out repair orders may be printed. 

Non Standard Reports 
Figures A.5-10, -11, and -12 are examples of non standard exception reports 
created by making logical comparisons. For example, a request may be made for 
al l vehicles with mileage greater than (>) 100,000 or older than (<) 04/01/82. 

Figure A.5-10 shows an example of a request for a road call report for July 
1982; a request for a report, listing all warranty maintenance performed by a 
given division; and a request for a report listing all preventive maintenance 
performed on vehicle 4500. 

Figure A.5-11 shows an example of a request for a report on the front brake 
relining history of vehicle 8144. 

The examples shown in Figure A.5-12 illustrate a fuel consumption summary for 
a vehicle type (GMC V8) for 1982, and a preventive maintenance report for a 
group of special vehicles. The top part of the figure shows the fuel 
consumption, by vehicle, at division 32, for the three month period of July, 
August, and September 1982. The lower part of the figure lilsts the mechanics 
of Division 32 and the dates of their hire. 
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Cost Reports 
Sunmaries of costs in terms of total cost and cost per mile for fuel, parts, 
labor, and total maintenance for each montht year-to-date, and life-of-unit, 
for each vehicle and for each group of vehicle types within a divisiont can be 
produced. The sunrnaries for each month are retained, so that multi-month 
comparisons may be made. The cost per mile for an individual vehicle may be 
compared to the cost per mile of the vehicle type. Costs can also be 
determined at the system level (i.e., engine, brakes, cranking system, etc.) 
for the life-of-un·it by individual vehicle and by vehicle type. Any of these 
costs can be included in the detailed historyt for retrieval on demand by 
individual vehicle, or by group of vehicles. 

3. Hardware 

Fleet Controller w,!s designed for use on the IBM Personal Computer XT with at 
least 64 K bytes of memory (RAM). The basic system unit contains the 8088 
processor, a 10 M byte fixed disk drive, 320 K byte dikette drive, an 
asynchronous communication adapter, and 128 K bytes of memory. 

4. References 

A.5-1 Fleet Controller - A Total System for Vehicle Maintenance, Fleet 
Technologies Inc., 1982. 
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I I I ST~OARD REPORTS I I I 

REPORT Nl'llME QUICK Nl'llME 

t. Vehicle Repair History by System 
2. Vehicle Repair History by Oat• 
3. Road Call Report <Reason for Repair> 

HIST 
HIST 
HIST 
ARCHIST 4. Ccmpl•te History <Annual Archival> 

s. Fuel Consumption Report by Vehicle 
,. Fuel Consumption Sunlftary by 0V ~ VT 

8. ,. 
18. 

Vehic1• Inventory <two quick names> 
Mechanic Inventory Report 
M•chanic Senority Report 

11. Major Ccmponent Rebuilt SulNftary 
12. Monthly Consunlftab1es Audit Report 
13. Daily Data Entry Check 

u t i 1 i t y r- epor t • 

14. List of Vehicl• Numb•r• 
ts. List of M•chanic Numb•r• 
16. Vehicle-Type Cod•• 
17. R•ason for R•pair Cod•• 
18. Work Acccmplished Cod•• 
19. System Cod•• 
28. Component Cod•• 
21. Position Codes 
22. Indir•ct Labor Codes 

FUEL 
FUELVT 

PM 

VEHICLE I~ 
MECHANIC 
MECHANIC 

REBUILT 
AUDIT 
HIST 

VEHLIST 
MECHLIST 
VEHTYPE 
REAS~ 
WORK 
SYSTEM 
CQ'1fta-..ENT 
POSITI~ 
INDIRECT 

<no CODE r•Quired for utility r•ports> 

I 

~--

CODE 

PATHl· 
PATH2 
PATH3 
PATH3 

PATH4 
IIATH6 

PATH9 
PATH11 
PATH! 

Aeoroca,ctiOl'I by 111v IMttlOd is nricttv c,,oi,,o,ttd 

Table A.5-1 



-) VEHICLE HI STORY IY SYSTEM - AUG 31, 1,12 

VEI-N SY DATE MILES WORI< DCNE MECH TIME RCN 

4Sl8 13 81/IS/l,82 188 118 OVERHAUL IRAl<ES REAR 881S ? 11181 
4S88 13 81/38/1,82 132888 OVERHAUL BRAKES REAR ... , 7 8117, 
4S88 13 11/18/1982 116287 RPL NEW s CN1 RT FT 888S l SI 116 
4,88 13 11/18/1982 116217 OVERHAUL BRAKES FRCNT 181, 6 51116 

.,.,14 21 
um 

4SII 16 8 1/ 11/ 1982 11,217 ADJUST SUSPENSICN SYS LF FT 888S l !8132 

11,211 l 
Uffl 

4,88 27 11/86/1982 118318 RPL RILT AUTO T~S 8813 8 3112, 
4S81 27 ll/18/1982 1888S8 RPL RBLT AUTO TR,l:INS RBLT 24 · i" 111 
4!81 2? 11/ 11/ 1,12 1888S8 RPL RBLT AUTO TR,l:INS 1113 7 38958 
4!88 27 81/89/ 1982 188638 CLUIN v,l:IILVE BODY 1813 6 3892S 
4S81 -21 11/88/1982 188S28 RPL RBLT TR#-1S GOvERNOR 8883 3 38911 
4S88 27 81/li'/1982 188488 ADJUST SHIFT LINKAGE 8813 2 38891 
4S88 2? 81/16/1982 188388 RPL RILT AUTO T~S R8LT 21 TUI 

--> VEHICLE HI STORY BY 0-TE - AUG 31, 1982 

VEt-N SY DATE MILES WORK DCNE MECH TIME RCN 
,I' 

4S88 13 11/38/1982 132881 OVERHAUL BRAKES REAR 188S 7 88179 
4S88 48 8 1/2S/ 1982 131388 PM-C PREVENTIVE MAINT 8886 o 88183 
4588 4S 81/23/ 1982 127898 lltl'L NEW I OR 2 LINER KIT ••CYL 8886 6 71384 
4588 48 81/22/1992 117181 PM-8 PREVENTIVE MAINT 8114 7 Sl288 
4S81 4S 11/22/1992 127898 RPL NEW I OR 2 LINER KIT •oCYL 8816 7 71361 
4S88 48 I 1/28/1982 182288 PM-8 PREVENTIVE MAINT 8884 7 18388 
4S88 44 81/18/1982 126978 RPL NEW FUEL INJECTOR •6CYL 1116 S 71315 
4S88 44 I 1/16/1982 1262S8 RPL RBLT FUEL INJECTOR ALL 1116 4 71295 
4!88 44 81/IS/1982 126251 RPL RBLT l'UEL INJECTOR ALL 1186 6 ?1288 
4Slt 16 8 1/11/1982 I 1628 7 ADJUST SUSPENSICN SYS LF FT 888S l 58 132 
4588 2? 81/11/1982 118851 RPL RBLT AUTO TR,l:INS 8883 7 38958 
4588 13 11/18/1982 11628 7 RPL NEW S CAM RT FT 888S l 58 186 
4588 13 8 1/18/1982 116287 OVER~UL BRAKES FRr.NT 8885 6 !8186 
4588 27 81/18/1982 1888S8 RPL RBLT AUTO TR,l:INS RBLT 24 TU 1 
4S88 2, 91/89/1982 18 8638 CLUIN ~LVE BODY 1883 6 3892, 
4S88 27 81/88/1982 188S28 RPL RBLT TR#-IS GOvERNOR 1883 3 38918 
4S88 27 81/87/1982 188488 ADJUST SHIFT LINKAGE 8883 2 38898 
4!88 32 81/87/1982 11~482 RPL RBLT ELECTRIC STARTER 8813 4 3898S 

Figure A.5-1 



--> ROAD CALL REPORT FOR J,QNIJARY, 1982 

VEt+f SY ~TE MILES WO"I< D~E MECH TIME R~ 

., .. 2, 11/16/1,.2 118318 RftL RILT AUTO TRANS 8883 • 31129 .,1, 21 11/ 11/ 1'12 1111,1 RPL RILT AUTO TRN-4S 1113 1 31,,1 

.,11 21 ll/19/l,12 188431 CLUIN VALVE 800V 8883 6 3892, 
4,18 2, 11/18/1,82 118921 RPL AILT TA#4S GOVERNOR 8813 3 31, 18 ., .. 2, 11/11/1982 118418 ADJUST SHil'T L.INKAGI 1113 2 31899 
4, •• 44 11/1,,,1982 126291 RPL RSLT FUEL INJECTOR ALL 111, 6 71288 
4,e, 44 tl/16/1982 126298 RPL RBLT FUEL INJECTOR ALL ... , 4 11299 
4988 49 11/22.11982 12,,,. APL NIM l OR 2 LINER KIT .,CYL ... , 7 1134' l 
4SII ., 11/23/1982 127891 RPL NO, l OR 2 LIN£~ KIT ••CYL 1816 6 11384 

•••••• 49 
um 

Figure A. 5-2 



--> FUEL REPORT FOR TH£ MCl'-ITH OF JULY, 1,e2 

0V VT VUN YAHO MPG MPQ MPQT 

31 81 ., •• 828? 4 •• 3181.1 2?2.? 
3 l 8 l 4,t l 8287 4. l 318,1 3181 •• 

4. l 1,,, •• 1686,4 ave 

31 12 4811 8287 3., 2,, •• 2,,1.1 
31 12 4811 8217 4,2 31,.1 31'1 .I 

4. 1 31,.1 39,1.8 . ...,. 
32 91 4,,. 821? 3.9 193.3 2,, •.• 
32 81 4,,1 8217 4. 1 38,.8 618.8 

4,1 249,2 11,s.e . ...,. 
32 12 41,, 8287 4.3 2133.3 3281.8 
32 82 48, l 8287 3.9 2,,.1 2,,1.1 

4. 1 1214,2 311,.e . ...,. 

4.1 e,,.e 2391. 6 . ...,. 

Figure A.5-3 

--) MQ.ITHLY VEHICLE TYPE S~RY - JULY, 1982 

0V VT OESC MPG MPQ MPQT 

31 I l 76 N-1G 3, ve 4. l ,, ... , ,88.3 
31 92 76 GMC 48 vs 4. 1 38,. 8 3e,8.8 
32 e 1 76 N-1G 3, ve 4.8 238,8 991, 7 
32 82 76 GMC 48 ve 4. 1 ,34.8 387,.8 

4. 1 488. l 1986.2 av• 

--) VEHICL.E TYPE S~RY FOR 1982 

0V VT OESC MPG MPQ MPQT 

3 1 e 1 76 N-1G 3, V8 4.9 316.6 1488.9 
31 92 76 GMC 48 v9 4. 1 283.4 1473.7 
32 e 1 76 N-1G 3, ve 4.8 288.7 2892.9 
32 92 76 GMC 48 ve 4. 1 227.4 392,.e 

4. 1 279.8 2817.9 ave 

Figure A.5-4 



--> PM DUE REPORT ,/31/82 

0V VE .... YN10 MftG MftQ HftQT A"1 

31 4, •• 128, 4.1 225.1 3,18.I ?211.1 
31 4811 8219 4.2 341.1 ,, .. , ,111.1 
32 4,,1 1219 3., 32s.e 3251.1 6511.1 
32 48,1 8219 4.2 345.1 3451.t ,,, •• 1 

no of obs•rvationsa 4 

--> PM DUE REPOltT ,oR 28,111 HILES 9/31/82 

0V VE .... YN10 HftG HftQ HftQT 8PM 

31 451 l 12,, 4. l 2,, •• 2,, •• 1 2,,, •• 1 
Jl 4811 121, 4. 1 2,1.4 2,,s.1 2??51.1 
32 4551 121, 4.2 314.3 :::::: 21311.1 
32 4851 121, 4.2 145.1 2,111.1 

no o-4 obs•rva ti ons 1 4 

--) PM DUE REPORT ,oR OIVISICN 32 

0V VEH--f YN10 

32 4SS1 8289 
32 .-13, 1 8289 

MPG 

4,2 
4,2 

MftQ HPQT 8PM 

314,3 2838.1 21381.t 
145.1 2981,1 2,111.1 

no of ocs•rva ti ons 1 2 

Figure A. 5-5 

9/.38/82 



--> VEHICLE l~ENTO"" 
0V VEtiN VT OESC START DATE 

31 •:s11 11 ,, N10 3:S V8 11/11/ 1,12 
31 •:SI l 11 ?6 N1G 3:S VI 11/11/1,82 

no of ob••rva ti ons 1 2 

31 •••• 12 16 GHC •• VI I 1/11/1,82 
31 4811 12 76 GMC ◄I VI ll/ll/l,82 

no of obs•rva ti ons 1 ◄ 

no 04 obs•rva ti ons 1 2 

32 .,,. 11 ?6 AMO 3:S V8 ll/ll/1,12 
32 .,,1 11 ?6 AMO 3:S VI I 1/11/1,82 

no o4 obs•rva ti on• a 2 

32 .. ,. 12 76 GHC •1 V8 ll/11/1,82 
32 48:Sl 12 ?6 81'1C •• VI ll/11/1,12 

no o4 oos•rva ti on• 1 • 
no 04 oo••rva ti on•, 2 

no of oos•rvationsa • 

Figure A. 5-6 



--> 1'1ECHIIIIINIC l~INTOlltY IY OIVISICN JULY 3 1 , 1982 

MECH 1'1ECi.w1E 0V 

••• 1 IOCHER,AL 31 

·••2 PHILLIPS,MARY 31 
9886 RICHAROSCN,JN-4£ 31 
9999 CQ-1PCN0'4T A£8UIL0 31 
1883 THa-1PSa-4,AL 32 
1884 MARTINEZ,OW•UJAL 32 
181, SMITH,808 32 

no o4 ob••r-vation•1 7 

--> 1'1ECHIIIIINIC SENORITY REPORT JULY 3 l , 1982 

MECH MECt-flW1E 0V HIREOIIIIITE 

8884 MARTINEZ,~UAL 32 11/25/1988 
8183 THQ-1PSCN,AL 32 18/12/1981 
1886 RICHAR0Sa-4,JN-4E 31 18/ 16/ 1981 
8882 PHILLIPS,MARY 31 12/23/1981 
888 1 BOCHER,AL 31 tl/11/1982 
888, SMITH , BOB 32 l 1/25/1982 
9999 CQ-1PCNENT REBUILD 31 81/11/1999 

no o4 ob••rvati0n•1 7 

Figure A. 5-7 



--> REBUILT S'-"""'ARY FOR Tll8 Jt.NE 24, 1982 

RIL ~TE MEC~E R~ TIME 

T 118 8 l/t3/l982 IOCHER,AL 184,8 ,. 
Tltt 8 l/tS/ 1982 IOCHER,AL 11,13 ,. 
Tlll tl/14/1982 IOCHER,AL 11,e 1 ,. 

21. sum 

Figure A. 5-8 



--> MCNTHLY CCNSU1'111tt8L£S AUDIT RE190fn' 

YRMO DV VT MILES FUEL OIL 

828? 31 11 12211 3111 46 
8287 31 12 12218 3881 48 

24418 6111 86 •um 

821? 32 11 11,,1 3181 74 
828? 32 82 12388 3888 47 

24211 , ... 121 sum 

48688 12811 287 sum 

Figure A. 5- 9 



R~O CALL RE,Olff ,011t MQ-lTH o, JULY, 1'12 

v, ... IY DATE MILII WORK OCNE MECH TIME RCN 

4911 4-4 l?/lV1'12 12,2s1 RPL RILT ,uEL SYS ALL ... , 4 112,s 
4911 4-4 t?/151'1,12 12,291 RPL RILT ,uEL INJECTOR ALL 111, ' ?1211 
4911 49 1'1/23/1,12 1211,1 RPL NEW 1 OR 2 LINER KIT ••CYL 11,, • ?1314 
4911 49 1'1/22/1,12 12?1,t RPL NEW 1 OR 2 LINER KIT ••CYL ... , ? ?13•1 
4911 49 l?/11/ 1,12 129111 AOJUIT ENGINE 111, ? ?1244 

,33311 38 
Uffl 

--> REASa-4 FOR REPAIR • WAR~ 

VEt,N SY DATE MILES WORK DCNE MECH TIME Ra-4 

4911 13 18/31/1982 132111 OJER,,_UL B~KES REAR 1119 ? 811?9 
4988 13 ISi' 11/ 1,e2 11628? OJER,,_UL BMKES FRCJt-lT 8889 6 91116 
4988 13 19/11/1982 11628? RP\. NEW SCAM RT" 8119 l 9111, 
4988 16 ISi' 11/ 1,12 11628? ADJUST SUSPENSION SYS LF FT 8119 1 98132 
4988 2? 83/11/1,82 188891 RP\. RBLT AUTO TRi:IINS 1113 24 T 11 l 
4988 2? 13/16/1982 188311 RP\. RBLT AUTO T~S ,,,, 21 T188 
4981 32 83/1?/1,12 118482 RP\. RBLT ELECTRIC STARTER 1813 4 31,19 
4918 4-4 1'1/18/1982 126,?8 APL NO-. FUEL INJECTOR 16CYL 1886 , ?1319 

'33223 ,, 
um 

--) PM HISTORY CN VEHICLE Nl.1'1BER 4981 

VEt,N SY DATE MILES WORK DQI.IE MECH TIME RQI.I 

4988 48 88/25/1982 131388 PM ·c• PREVENTIVE MAINT 8884 7 88899 
4988 48 88/25/1982 131318 PM ·c· IIREVENTIVE MAINT 1884 6 88183 
4988 48 15/22/ 1982 117188 PM • a• PREVENTIVE MAINT 1884 ? 98288 
4988 48 11/28/1982 112291 PM • a• PREVENTIVE MAINT 8884 , 11388 

481'18 2? 
um 

Figure A. 5-10 



--> ,RtNT IMKE RELINING &'25./12 

Vlt-fi4 IY o.a-TI MILII WOltl< 0~1 MECH 

1144 13 15./24/1'12. ?2311 RPL NIW IMl<E LINING<S> FRtNT 1184 
1144 13 15./12/1,12 ?llS2 RPL. NIW IRAt<I LINING<S> FRtNr 111, 
1144 13 13/151'1,12 ,,111 RPL NIW IRAt<E L.lNlNG< S> FRCNT 111, 

2114S2 
Uffl 

--> Cl1C VI l'UEL C~Sl.t1PT1~ FOR 1,12 12/31/82 

0V VT DESC 

33 I? 11 Cl1C 41 V6T 
34 I? 11 Cl1C 41 V6T 

MPG 

4. l 
4.1 

MPQ MPQT 

22?.4 312,.1 
29S.6 1636.6 

4.1 261.S 2331.8 av• 

TIME R~ 

4 4,12 
4 42,s , 4181 

14 

--> "'1 DUE FOR SPECIAL VEHICLE COO£ 9 7/31/82 

DV V£1+1 YM-10 MPG MftQ MftQT APt1 

33 8111 828? 4,3 2133. 3 3218.1 6911,8 
34 8187 821?' 4.8 3111,1 2?2.?' ?'211,1 
34 8119 8217 3.9 193.3 2,11.1 6S81.8 
34 9112 828'? 4.2 31S.I 31Sl,I 6881.1 

no o<f OIHe,.va ti on•• 4 

Figure A. 5-11 



--> THREE HCHTH SLtt11'11RY OF FUEL C~Sl.t1PTI~ 

0V VT VEt-N Y"'10 H,G HPQ MPQT 

32 11 4S,e 8281 3.9 193.3 2988.8 
32 8 1 4,sa 8218 3.1 2,, .• 2,,, .• 
32 • 1 4,, • 8219 3.9 32,.1 32,8.8 

3.8 269.4 3816.1 av• 

32 11 4,,1 8281 4. l 31,.1 ,11.1 
32 11 4,,1 8211 3., 31,. I 31,, . • 
32 I l 4S,1 8219 4.2 384.3 2838.8 

3.9 28?. 1 2,, •.• av• 

4. 1 384.8 2163.3 av• 

32 82 •• ,. 8281 4.3 2133.3 3288.1 
32 82 4&,8 8218 4. 1 2133.3 3288.8 
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1. Introduction 

At the time TRANS-PAC was developed, microcomputers were not available and 
minis were the smallest, least expensive systems. Their only real competitors 
were service bureaus and time share systems. These were undesirable for many 
transit authorities because of the lack of timeliness and accuracy of 
information. 

MTD Project Serv i ces Company, a subsidia ry of MOS Qantel, Inc., a corporation 
specializing in business computer systems, developed a business system for 
small to medium sized transit authorities that would assist the limited 
clerical staff of a typical transit authority in perfonning the ever 
increasing record-keeping function and operational processing. Much of the 
development was done in col laboration with Arthur Andersen & Co., which was 
involved in Project FARE (Financia l Accounting and Reporting Elements), an 
UMTA funded , transit industry sponsored effort to define a uniform external 
reporting system. The objective of FARE was to specify key financial and 
operat i ng data, which cou ld be uniformly reported to allow for aggregate 
industry analyses, and provide a basis for meaningful comparisons between 
transit systems. In addition to describing this system for external 
reporting, the FARE Task Report (Reference A.6-1) also recognized an urgent 
need to improve the internal management information system. It was determined 
that relevant information is often not available to assist transit management 
in fulfilling their responsibilities: establishing goals and objectives; 
developing implementation strategies and plans; monitoring actual performance; 
and evaluating alternatives for corrective action. In response to these 
needs, UMTA sponsored an extension of Project FARE, which resulted in the 
framework for many of the current management information systems. TRANS-PAC 
is among these systems. 

T~ANS-PAC is designed to meet all operational needs of small to medium size 
transit authorities with between 20 and 500 vehicles. In its smallest 
configuration it is operational on a Quantel System 20 minicomputer. In 
addition to vehicle maintenance and inventory control, the system provides 
other operational, administrative, and Section 15 reporting functions 
including the following : 

- Revenue and ridership reporting 
- Payroll ; 
- Personnel attendance records processing; 
- Processing of claims and safety records; 
- Accounting and financial reporting; 
- Accounts payable; 
- Accounts receivable; 
- Fixed asset accounting, 
- Section 15 passenger trip sampling, and level Band C reporting; 
- Generation uf user-defined reports. 
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2. Description of the System 

2.1 Vehicle Maintenance 

The primary objectives of the Vehicle Maintenance software component are: 
cost accumulation for labor, parts, and overhead by vehicle; tire control; and 
fuel and oil usage monitoring. To provide these, the system performs the 
following specific functions: 

1. Preventive Maintenance Scheduling 
The schedule for preventive maintenance is updated daily for all 
vehicles within a user specified number of miles or days of requiring 
an inspection or service. A vehicle remains on this schedule until 
all work has been performed. 

2. Fuel and Oil Consumption Monitoring 
Fuel consumption, oil consumption, and vehicle mileage are monitored 
daily. Miles per gallon and miles per quart are detennined daily and 
those vehicles with consumption rates autside user specified limits 
are reported in a daily exception report. 

3. Work Order Accounting 

4. 

Each task performed by a mechanic is recorded on a work order, 
examples of which are shown in Figures A.6-1, -2, and -3. The vehicle 
number, the operator and the defect are indicated in Figure A.6-1. 
This information is carbon copied directly onto Figure A.6-2, the Work 
Order, which shows the Work Order Number, the date when the work order 
was opened and closed, the material used, and the work performed. The 
Classification and Operation Codes and the labor detail are on the 
back side of the Work Order, shown in Figure A.6-3. From this form 
the cost of work performed can be allocated to the most appropriate 
categories including either to a vehicle or a major component. The 
Work Order is the principal input to the system. 

Road Call Reporting 
All work performed as a result of 
reason for the roadcall recorded. 
are similarly identified. 

a road call is identified and the 
Repairs as a result of vandalism 

5. Vehicle Maintenance History 
All parts, labor, and overhead costs are accumulated from Work Orders 
by vehicle on a month-to-date, year-to-date, and life-to-date basis. 
A detailed history of work performed on each vehicle is produced 
monthly and accumulated over the life of the vehicle. 

6. Tire Inventory and Usage Reporting 
A record of each tire is .maintained, which includes tire class 
(owned, or leased), manufacturer, serial number, size, status (new, 
regrooved, or retired), life milage, and vehicle identi-fication 
number. Tire usage is reported monthly by life-to-date miles and 
status. Tire changes are also reported monthly. 
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7. Vehicle and Fleet Maintenance Costs 
The maintenance costs in terms of labor, overhead, and parts costs by 
vehicle and fleet are maintained monthly, yearly, and over the life of 
the vehicle. Parts costs information is automatically generated as 
parts are issued by the inventory system. 

8. Labor Variance (budget vs. actual) 
For each work operation , corresponding to an operation code shown in 
Figure A. 6-3, a standard or budget number of hours can be user 
defined. Actual times can be compared with this standard and 
differences reported. 

9. On-line Inquiry 
All master files, including vehicle, fleet, tire, and work order files 
can be accessed for inquiry purposes. 
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Output Reports for Maintenance Management 

A brief description of the output reports including some examples are given 
below. 

1. Vehicle Master Listing 
Current information relating to each vehicle type, identification 
number, capacity, fuel and oil consumption, and direct and overhead 
costs for the month, year, and life of the vehicle are provided. The 
date of 1J)e last inspection and the limits of inspection in terms of 
both miles and days are also included in this output report (see 
Figure A.6-4). 

2. Vehicle Exception Report 
Any vehicle which has exceeded the user specified fuel and oil 
consumption limits is listed in this daily report. (s~e Figure A.6-5). 

3. Fuel and Oil Report 
A daily report of fuel and engine and transmission oil consumption is 
shown in Figure A.6-6. The monthly fuel and oil averages are shown in 
Figure A.6-7. Also given are year to ddte comparisons as well as 
life-to-date mileage. The totals for the fleet, and the averages for 
the fleet are also provided. In addition, the number of mechanical 
and other road calls, the number of vandalisims, and the average miles 
per road call are recorded on this report. 

4. Vehicle Repair Audit Listing 
All work performed during the month, including total labor cost, and 
the cost of any parts issued from inventory, for each vehicle are 
reported in detail. The following figures show examples of: 
the work order entry activity audit listing, Figures A.6-8A and B; 
the work order classification listing, Figure A.6-9; the operation 
code listing, Figure A.6-10; the work order master listing, Figure 
A.6-11; a work order record, Figure A.6-12A and B; the work order 
general ledger detail audit, Figure A.6-13; and finally, a recap of 
the work order general ledger labor cost, Figure A.6-14. 

5. Employee Labor Report 
Provides a report, by employee number, of the transactions in the 
labor report file (see Figure A.6-15). 

6. Work Order Detail by Vehicle 
Provides a report, of the transactions by vehicle, in the current work 
order line item file (see Figure A.6-16). 

7. Work Order by Customer 
Provides a report, by customer, of work orders in the current work 
order master file (see Figure A.6-17). 

8. Work Order Detail by Finished Inventory 
Provides a report, by finished item, of transactions in the current 
work order line item file (see Figure A.6-18). 
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Work Order Detail by Inventory Issue 
Provides a report,by inventory items issued, 
current line item file (see Figure A.6-19). 
other items are shown in Figure A.6-20. 

of transactions in the 
Work Order detail by 

10. Work Orders by Class Code 
Provides a report, by class code, of work orders in the current work 
order master file (see Figure A.6-21). 

11. Work Order Detail by Operation Code 
Provides a report, by operation code, of transactions in the current 
line item file (see Figure A.6-22). 

12. Closed Work order Listing 
Provides a report of all closed work orders in the current work order 
files (see Figure A.6-11 above). 

13. Tire File Listing 
Provides a list of all tires including tire I.D. number, manufacturer, 
tire class, size, and status, life-to-date mileage, vehicle number, 
and position on vehicle (see Figure A.6-23). 

14. Report of Tire Changes 
Provides a listing by date of tires changed. The listing includes the 
vehicle number, position, mileage, identification of the replacement 
tire, the mechanic, and the reason for the change (see Figure A.6-24). 

15. Tire Cost and Overhead Distribution Report 
Provides a report, by vehicle, of month-to-date mileage and associated 
tire lease cost (see Figure A.6-25). The cost per mile is specified 
by the transit authority. 

16. Monthly Mileage Variance Report 
For each vehicle, the total mileage read from the hubodometer is 
compared with total mileage entered through the non-financial 
statistics system. The variance between these is reported by vehicle, 
by fleet, and by total mileage (see Figure A.6-26). 

17. Tire Purge Audit 
Lists all tires removed from service (see Figure A.6-27). 

18. Vehicle Maintenance Schedule 
Provides a list of all vehicles in need of maintenance (see Figure 
A.6-28). 

19. Inspection Due Master Listing 
Provides a list of all vehicles due for inspection (see Figure 
A.6-29). 

Other desired vehicle maintenance reports can be produced on demand using the 
Report Generator. 
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2.2 Inventory Control 

The purpose of the Inventory Control System is to process and to track 
purchases, issues from, and receipts and adjustments to inventory. Usage 
reports, physical to book comparisons, and costing are also supported by the 
system. The system provides the following functions: 

1. Processing of Purchases, Receipts, Issues, and Adjustments to Inventory 
The current inventory level is determined after each change, and, when 
it falls below a preestablished reorder point, a purchase order is 
initiated. Inventory can be tracked at multiple locations. 

2. Comparison of Physical Inventory to Book Inventory 
The book inventory can be compared to the physical inventory and the 
necessary adjustments made. 

3. Historical Usage Reporting 
Provides analyses of usage by month for the current year and by year for 
past years. 

4. Automatic Interface to General Ledger 
All inventory issues are charged to the appropriate general ledger 
expense account, and relieved from the appropriate general ledger 
inventory account. The vehicle maintenance work order system directly 
ties inventory issues to specific work orders for the monthly work order 
audit list. 

5. Average Cost Method 
A weighted average cost, computed automatically by the system, is used 
to determine the cost of inventory issues. The procedure used is 
standard throughout the transit industry. 

6. Automatic Interface to the Vehicle Maintenance System 
The issue of inventory automatically updates the month-to-date, 
year-to-date, and life-to-date costs for each vehicle to which the part 
was issued. 

7. On-line Inquiry 
The inventory master file and inventory history (usage) file can be 
accessed to obtain information such as on-hand balances, and quantities 
on-order. 

8. Exception Reporting 
Out-of-stock and over stock items can be identified. 

- 144 -



A.6 TRANS-PAC 

Output Reports for Inventory Management 

A brief description of available inventory output reports is given along with 
some examples. 

1. Inventory Master Status History 
Provides all master file information by part number and includes 
the vendor, substitute vendors, minimum and maximum stock level, order 
lead time, bin location, last cost and average cost (see Figure 
A.6-30). 

2. Inventory History Report 
Provides a listing of inventory usage for each month during the 
current year, in addition to total current month-to-date and previous 
year-to-date quantity and cost (see Figure A.6-31). 

3. Inventory Analysis Listing 
Provides an analysis of inventory including amount on-hand, amount 
on-order, minimum and maximum levels, last purchase order date, lead 
time in days, average use per month, average turnover in days, and the 
number of days of supply on-hand and amount to be ordered during the 
current period (see Figure A.6-32). 

4. Physical Inventory Book 
Provides a listing of all parts in the inventory master file sorted by 
warehouse location. As can be seen in Figure A.6-33, space is 
available for inserting the physical count. Any deviations are 
reported in the Physical Inventory Deviation Report shown in Figure 
A.6-34. 

5. Extended Inventory Price Book 
Provides a listing of all parts, including number on-hand, average 
cost, and extension. The foremat of this report is shown in Figure 
A.6-35. 

6. Inventory Purchase, Receipts, and Adjustments Transactions Listing 
Provides a listing of all transactions involving purchase, receipt, or 
adjustments to the inventory. This report shown in Figure A.6-36 
includes the date, quantity of the invoice, quantity pruchased, 
quantity received, quantity adjusted, current on-hand, last unit cost, 
average unit cost, and the value of inventory. 
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3. Hardware 

TRANS-PAC operates on the Qantel System 20, the smallest of the Qantel family 
of multi-user, interactive business computers. The Qantel hardware is 
modular. All applications software is compatible throughout their computer 
systems. System 20 has 96K bytes of main system memory, a video terminal 
controller, and a 12 slot I/0 card cage. It may be expanded to include: 

1. Up to 256K bytes of main system memory in increments of 32 K bytes. 
2. Up to 32 intelligent video work stations. 
3. Up to 4 disc drives with storage capacity in any combination of 18, 36, 

75 and 150 Megabytes and up to a total capacity of 600 Megabytes. 
4. Up to 2 flexible disc drives, each with a capacity of 1.3 Megabytes. 
5. Up to 30 printers ranging from 30 CPS letter quality printers to 300 

LPM line printers. 
6. Up to 8 data communications ports, supporting the following protocols 

and general capabilities: HASP, 2780, 3780, 3270, 3740; General 
asynchronous; and General bisynchronous. 

7. BEST/NET, a local area network for transparent sharing of data files 
and peripherals among users of attached Qantel systems. 

System 20 operates under the control of Qantel 1 s BEST (Business Executive 
System for Timesharing) operating system, a priority driven, interactive 
multi-user operating system with fixed size user partitions, distributed 
network handling, and disc file management. BEST includes dynamic allocation 
of disc storage area, indexed direct and sequential data files, and multiple 
file directories on a single disc. To achieve better performance and more 
flexibility, BEST/AOS (Advanced Operating System) may be used to achieve 
dynamic memory allocation among users, and disc cache in main memory. 

The programming languages available are COBOL AND QUICBASIC, a proprietary 
high-level language developed to provide support for interactive progranvning 
of business oriented applications. The Report Generator is conversational and 
can produce special or unique reports from any number of data files. The 
Automatic Program Generator (APG) permits the automated generation of computer 
programs. 

System 20 has a data communications capability that allows video workstations 
and printers to be physically separated. It also supports a local area 
network with two to sixteen computers. Access to data files between computers 
is possible. 

Qantel has developed applications software packages, two of which may have 
application in the transit industry. SOLUTIONS is a set of general business 
accounting applications with an eight volume library that includes: order 
processing, accounts receivable, inventory analysis, sales analysis, accounts 
payable, purchase orders, payroll, and general ledger. The second package is 
a financial planning and forecasting system, QICPLAN. 
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A.7 Vehicle Maintenance System 

1. Introduction 

VEMM is based on an interactive menu driven data base management system, 
developed by Modeling System Inc. (MSI). It tracks maintenance cost and 
schedules for each vehicle in the fleet and processes parts and labor 
transactions. VEEM produces a number of standard maintenance and inventory 
reports. Additional reports may be designed by means of ISDATA, a data base 
management system with extensive report formatting capabilities. MS! markets 
VEMM as a turnkey system using Digital Equipment Corporation's (DEC} micro and 
mini computers. The smallest multi-user configuration uses a PDP 11/23 with 
128K RAM (Random Access Memory) and can handle about 150 vehicles. A 
configuration with a VAX 11/750 or 780 can handle fleets of 1500 and more 
vehicles. VEMM may also be implemented on the DEC Personal Computer in a 
single user configuration. 

In addition to VEMM, Modeling Systems Inc. has developed TRANSIT, a system for 
routing transit vehicles and reporting transit operations. 
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A.7 Vehicle Maintenance System 

2. Description of the System 

The Vehicle Maintenance Monitoring System tracks maintenance schedules for 
each vehicle, records vehicle operating expenses and updates inventory files. 
VEMM includes the following functions: 

1. Vehicle Maintenance 
2. Parts Inventory Control 
3. Purchasing Control 
4. Receiving Control 
5. Work Order Processing 
6. Fuel Usage Management 
7. Tire and Battery Usage Management 
8. Operational and Management Reporting. 

VEMM is an interactive menu driven system designed to be user friendly. 
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A.7 Vehicle Maintenance System 

2.2 Vehicle Maintenance 

The vehicle maintenance part of the system includes the five functional areas: 

1. Vehicle and Equipment Record 
o Unique identification record for each vehicle or equipment item 

with original purchase information. 
o Equipment location and assignment. 
o Preventive maintenance data. 
o Accumulation of all labor, parts, tires, battery, outside 

service, and other maintenance cost data for the life of the 
vehicle. Any user defined coding standard may be used. The 
APWA (American Public Works Association) vehicle code is 
available if desired. 

2. Preventive Maintenance (PM) Scheduling 
o Determine PM due dates based on time or mileage for each piece 

of equipment. 
o Notification about PM past due printed and in on-line video 

display. 
o PM status of the fleet, inlcuding the last PM date, PM which is 

in progress, or PM due dates. 
o Print equipment identification, odometer readings, and location 

or assignment information. 

3. Work Order Processing 
o Initiation of work on each piece of equipment 
o Parts and labor costs for each vehicle 
o Out-of-service time 
o Track type of repairs 
o Breakdowns 
o Backorder 
o Normal repairs 

4. Fuel and Oil Usage File 
o Fuel used 
o Oil consumption 

5. Purchase Order File 
o Part numbers 
o Part description 
o Quantity 
o Vendor 
o Expected delivery date 

- 189 -



A.7 Vehicle Maintenance System 

The following reports can be produced: 

Vehicle Maintenance System 

1. Vehicle and equipment identification 
2. Maintenance costs including labor, parts, tires, batteries, and 

outside service 
3. Preventive maintenance scheduling 
4. Notification forms 
5. P/M status of the fleet 

Parts Inventory 

1. Parts records 
2. Stock levels 
3. Usage frequencies 
4. Economic order quantity 
5. Vendor code 
6. Unit cost 

Purchase Order Processing 

1. Outstanding purchase orders 
2. Complete and partial shipments 

Receiving Control 

1. Reconciliation of charges and quantities 
2. Distribution of parts to work orders as inventory 
3. Bench stock, fleets, and shop supplies 

Work Order Processing 

1. Record primary input data 
2. Class of work and reason for service 
3. Automatic inclusion of deferred maintenance 
4. Parts and supplies issued, used, and back ordered 

Fuel Usage Management 

1. Type and amount of fuel dispersed by each pump 
2. Deliveries and update inventories 
3. Fuel and motor oil used by each vehicle 
4. Pump disbursement reconciliation 

Tire and Battery Usage Management 

1. Records each tire and battery in inventory 
2. Tire mileage condition and disposition 
3. Battery life, condition, and disposition 
4. Tire recap data and costs 
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A.7 Vehicle Maintenance System 

Operations and Financial Reporting 

1. Work Order Reporting 
o Work orders completed 
o Parts use report 
o Costs by repair type 
o Outside repair 
o Reduction of parts inventory 

2. Vehicle Reports 
o Location list 
o Maintenance history 
o Operating cost 
o Out-of-service times 
o Exception reports 
o Vehicles with excessive cost per mile 
o Vehicles with excessive fuel consumption 
o Vehicles with excessive oil consumption 

3. Parts Inventory 
o Parts catalog with inventory levels 
o Usage profile 
o Vendor profile 

4. Purchase Order Processing 
o Breakdown of compelte and partial orders 
o Vendor delivery times 

5. Tire and Battery Report 
o Tire mileage report 
o Battery disposition report 

6. Fuel Report 
o Usage report by type and location 
o Fuel inventory 

VEMM CRT displays are shown in Figures A.7-1 to -3. Figure A.7-1 Shows the 
Main Menu and the Work Order Action and Management Reports menus. Figure 
A. 7-2 shows the promt sequence for work order entry, which stars when the user 
selects "Enter Workorder" from the workorder menu. Figure A. 7-3 shows the 
menus which appear after selection of the other two options on the workorder 
menu. 

Examples of a Vehicle and Equipment Identification report and an Operations 
and Financial report are presented in Figure A.7-4. Figure A.7-5 shows 
examples of a Preventive Maintenance schedule and a Parts Inventory report. 

- 191 -



A.7 Vehicle Maintenance System 

3. Hardware 

VEMM was designed to operate on a variety of mini- and microcomputers by 
Digital Equipment Corporation. The smallest multi-user configuration uses a 
POP 11/23 micro computer with 128K of RAM. The largest configuration is a VAX 
11/750 with 1MB RAM, Virtual Memory Operating System (VMS) providing 32 bit 
multifunction capabilities and 121 Megabytes of disk storage. The VAX allows 
accomodation of large fleets of vehicles. 

The RT-11 operating system is used with the POP 11/23 micro. It is a disk
based, single user, realtime operating system designed for interactive program 
development of online applications of UNIBUS, Extended LSI-11 and LSI-11 based 
systems. Although it is a single user system, with its foreground/background 
system the RT-11 can support realtime applications during interactive program 
development. Priority is given to the realtime foreground applications. 

Synchronous, asynchronous, and event-driven modes of input and output 
operation are provided to satisfy a variety of requirements. 

4, References 

A.7-1 VEMM - Vehicle Maintenance and Monitoring System, Modeling Systems 
Inc., 1983. 

A.7-2 ISDATA - Data Management System, Modeling Systems Inc., 1983. 
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~roapt Que11tiona for work order entry: 

-------------------------------------
VcbicJe •: 

It• zero 111 eatered 0 • liat of vehicle■ will be dlaplayed. 

bate of lk>rk: 
hUeaae: 
Ile pail' 1·ype11: 

lll'Alll nrE 

711,-. suee~ aho11JS -11.c 

en&~ of cl •i• '" ;>Jt w.~. ...,.,., .. ,)1 :._.pJt i$ 

I) llody • Cab 

2) CM■■ia 

l) D.-tve Tuin 

ref> u,.,e.l •"'"' r., 
deK.,, p-t;.,.. , .. r.~--·t-~ 4) fl•ctl'IC Sy■t-

~) £••·-
~ u ftr•h v- -\-~ f « . •> Acceaaol'lea 

1) ltydrauUc 

IS) Othel' 

Part• Uaed (zero to exit): 

tart Nu■ber: 
Quantity: 
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A.8 MICRO EMIS 

1. Introduction 

Public Technology, Inc. (PTI), a non-profit corporation, is the applied 
science and technical ann of the National League of Cities and the 
International City Management Association. Their Micro[computerbased] 
Equipment Management Information System (MICRO EMIS) is a turnkey fleet 
managment system. It is derived from the mainframe Equipment Management 
Information System (EMIS), that was developed jointly with local government 
representatives and the American Public Works Association (APWA). EMIS is 
currently in operation in over 30 U.S. cities and has been licensed for use by 
municipalities in England and Germany. It has been installed on IBM, 
Honeywell, Burroughts, DEC, Sperry-Univac, NCR, and other makes of hardware. 
The programming language of EMIS is COBOL. 

EMIS maintains an equipment inventory, tracks repair activities and fuel 
transactions, schedules and monitors preventive maintenance, and produces a 
variety of management reports. It can also be used for billing of operating 
and maintenance costs. 

MICRO EMIS operates on an Apple II microcomputer. It can handle fleets of up 
to 500 vehicles. EMIS is interactive and can be used by individuals without 
extensive training in data processing. Internal procedures help prevent entry 
of inaccurate data. Data in the various files of MICRO EMIS are updated 
immediately after entry. Hence, up-to-date reports on repair and fuel 
activity can be prepared. 

With MICRO EMIS it is possible to: 

1. Maintain a detailed history for each vehicle in the fleet. 
2. Schedule all preventive maintenance inspections. 
3. Trace and reconcile all fuel disbursements and usage by pumps and by 

vehicle. 
4. Review the repair history of any vehicle. 
5. Prepare monthly summaries of fleet operations. 
6. Produce financial audit trail data and billing reports. 
7. Identify costly and inefficient vehicles through exception reporting. 

The purchase price of MICRO EMIS includes on-site training and technical 
assistance; hardware is optional. PTI will install and test the system 
software and hardware on site. They also train user staff in the operation of 
the system and provide guidancance in the conversion. The fleet management 
staff of PTI will review current operations and provide a plan of action to 
improve operations through the use of the newly installed MICRO EMIS. The 
system can be installed, tested, and the user staff trained in approximately 
one week. 
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A.8 MICRO EMIS 

2. Description of the System 

MICRO EMIS is a fleet management system designed for use with fleets of up to 
500 pieces of equipment, 65 vehicle or equipment classes, 26 organizational 
units or departments, and 10 repair or maintenance shops. 37 separate 
computer programs are contained in MICRO EMIS. 20 different reports can be 
produced. 

Modules 

MICRO EMIS is organized into seven functional modules: 

1. Master File Maintenance Module 

2. 

3, 

4. 

5. 

6. 

Manages modification and deletions of data in the equipment inventory, 
fuel, and repair files. For example, this module is used to add a new 
piece of equipment to the inventory, open a repair order, or modify a 
previously entered fuel transaction. 

Histor~ File Processing Module 
Maintains fuel and repair history files. 
of any piece of equipment can be reviewed 
Hi stori ca 1 reports are printed. 

Detail Reports Module 
Prints the following detail reports: 

The repair and fuel history 
quickly and easily. 

o Inventory detail and summary reports (3 reports) 
o Fuel detail by equipment or pump (2 reports) 
o Repair detail (open and close repairs (4 reports) 

Management Re~ort Module 
Prints the fo lowing management reports : 
o Preventive Maintenance Schedule 
o Equipment Sumnary by Organization or Cl ass 
o Equipment Exception Conditions 
o Fleet Summary 
o Fuel Reconciliation 
o Pump Reconciliation 
o Cost vs. Billed 

Table Maintenance Module 
Is used to add, modify or delete records contained in the table files 
or to print the table files. The table files are the various codes 
and titles that are used througho ut the system. Some examples are: 
Vehicle class codes and titles, organization codes and titles, 
employee I.D. numbers and wage rates, and fuel prices. 

End of Day Processing Module 
Is operated at the end of each day to maintain the internal calendar. 
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A.8 MICRO EMIS 

7. End of Month Processing Module 
Is used after all operational data for the month has been entered into 
the computer. It accumulates all repair and fuel data for the month 
and adds that information to an inventory master file. End of month 
processing is also used to delete vehicles sold or otherwise removed 
from the fleet. Finally, end of month processing is used to update 
billing data for direct charge vehicles and to issues the departmental 
billing reports. 
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A.8 MICRO EMIS 

Files 

MICRO EMIS contains seven primary files: 

1. Equipment Inventory Master File 
Contains an inventory record for each piece of equipment. The 
inventory record is equivalent to the birth certificate for the 
equipment, plus accumulated data on performance and costs. Up to 102 
data items may be included on each equipment inventory record. 

2. Fuel Transaction Master File 
Contains the fuel transactions for each piece of equipment for the 
current month. Fuel tickets are the manual counterpart for this file. 

3. Repair Header Master File 
Contains the repair order data for each piece of equipment for the 
current month. It contains such information as: repair order number, 
shop and equipment identifiers, warranty and billing information, and 
date and reason of repairs. 

4. Repair Activity Master File 
Contains information on each type of repair performed on a piece of 
equipment, including parts and labor costs. It is always coupled with 
d repair header record. 

5. Historical Fuel Transaction File 
Contains the same information as the Fuel Transaction Master File for 
past months. 

6. Historical Repair Header File 
Is the historical counterpart of the Repair Header Master File. 

7. Historical Reeair Activity File 
Is the historical counterpart of the Repair Activity Master File. 

In addition to these seven primary files, the system contains several 
secondary files including an index file to locate records and several files of 
codes and descriptive labels used by the system. These include: repair type 
codes, repair reason codes, organization identifiers, pump numbers, fuel 
prices, employee I.O. numbers, wage rates, American Public Work Association 
equipment class codes, and facility or repair shop codes. 
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A.8 MICRO EMIS 

Output Reports 

MICRO EMIS produces a set of output reports listed below. Examples of these 
reports are also provided for added detail. 

Inventory 

1. EguiP'!'ent Inventory Detail 
Contains the following information: 

Fuel 

2. 

- A description of the veh i cle, the date received, its assignment, 
serial number, usage rate, and value. 
Operations data including, mileage, insurance costs, fuel and oil 
usage, and performance characteristics. 
Maintenance data including downtime, number of road calls, accident 
costs, total labor and parts costs, preventive maintenance schedule 
data, and total maintenance cost. 
(See Figure A.8-1). 

Equipment Inventor{ Summar{ 
Contains a comp, la ,on of he top line of the Equipment Inventory 
Detail Report i.e., equipment I.D. numbers and description, assigned 
organization, mileage, value, and performance characteristics (see 
Figure A.8-2). 

3. Equipment Removed from Fleet 
Contains the same data as the Equipment Inventory Detail Report (refer 
to Figure A.8-1). 

1. Fuel Transactions by Equiement Number (current month) 
Contains the for each equipment number the date fueled, pump number, 
mileage, fuel and oil dispensed, and fuel and oil costs (see Figure 
A.8-3). 

2. 

3. 

4. 

Historical Fuel Transactions by Etuipment Number 
Contains the same data as the Fue Transactions by Equipment Number 
report for specified past periods (see Figure A.8-4). 

Fuel Transactions by Pump Number 
Contains the same 1nformat1on provided by the Fuel Transactions by 
Equipment Number report for a single pump (see Figure A.8-5). 

Historical Fuel Transactions by Pump Number 
Contains the same data as the Fuel Transactions by Pump Number for any 
specified time period. (see Figure A.8-6). 
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A.8 MICRO EMIS 

Repairs 

1. Preventive Maintenance Scheduling 
Contains for each vehicle the type and mileage of the last PM event, 
the type of the next PM event and the week when it will be due, and 
the due date of the next state inspection (see Figure A.8-7). 

2. 

3. 

4. 

5. 

6. 

Billing 

All Closed and Re air Activit (current 
mont 
Surrn1arizes information from the repair order including summary data 
from tne Equipment Detail Report, and shop activity data such as, 
dates of service, mileage, repair number, shop number, description of 
repairs, number of the employee performing the work, labor time and. 
cost, parts costs, and total cost (see Figure A.8-8). 

Closed Repairs by Equipment Number (current month) 
Contains all closed repair orders against a single vehicle (see Figure 
A.8-9). 

All Oyen Repairs Maintenance and Repair Activity Listing (current 
month 
Contains all repair order data for equipment with work not completed 
(see Figure A.8-10). 

Open Repairs by Equi~ment Number (current month) 
Contains the same 1n ormation as All Open Repairs for a single vehicle 
(see Figure A.8-11). 

Historical Repairs by Equipment Number 
Summarizes shop activity data including repair type and cost for any 
specified time period (see Figure A.8-12). 

1. Department Billin$ 
Contains direct billing and rental charges for the current month and 
includes such data as equipment number, assigned or billing 
organization, repair order number, shop number, labor and parts costs, 
and total cost of repairs (see Figure A.8-13). 

Management 

1. Equipment/Organization Performance 
Contains data on the total operating and maintenance cost for the 
current month and over the life of the venicle. It also includes the 
miles or hours of equipment use, percent down time, total repair cost, 
and miles per gallon, as well as the cost of operations and 
maintenance, in total 3nd on a per mile or per hour basis (see Figure 
A.8-14). 
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2. 

3. 

4. 

s. 

6. 

A.8 MICRO EMIS 

Fleet Surrmary Report 
For each fleet provides a sunrnary, for the current month and 
year-to-date, of the maintenance program, personnel and facilities, 
maintenance and operating expenses, and earnings. of equipment cost, 
and equipment earnings infonnation. Included in this report are: 
total labor hours, scheduled and unscheduled labor hours, average 
downtime, usage data, fuel and oil consumed, and earnings from direct 
billing of maintenance expenses, (See Figure A,3-15), 

Equipment Exception Condition Re~ort 
Contains data on equipment thatas exceeded user specified 
parameters, such as high or low usage, excessive cost per mile, low 
miles per gallon, excessive use of oil, and excessive downtime (see 
Figure A,8-16), 

Cost versus Billed 
Summarizes all expenses billed to one organizational unit within one 
month. Differences between the actual cost and the billed amount for 
the month and year-to-date are also given (see Figure A,8-17). 

Fuel Type Reconciliation 
Shows, by type of fuel , the difference between reported usage and 
dispensed amounts (see Figure A,8-18). 

Pump Reconciliation 
Contains fuel reconciliation data by fuel type and by pump (see Figure 
A.8-19). 
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A.8 MICRO EMIS 

3. Hardware 

MICRO EMIS operates on either the Apple II tor Apple Ile with 48K bytes of 
main memory. Included in the optional hardware package is: a monochrome 
monitor, a 132 character printer, a VISTA VllOO Trimline 8-inch disk drive, 
and a 5 1/4 inch disk drive. A 5 megabyte Winchester hard disc drive backed 
up by two floppy disc drives is also available. 

4. References 

A.8-1 MICRO EMIS: The Fleet Management Solution, Public Technology Inc., 
1983. 

A.8-2 Computerized Fleet Management, Public Technology Inc., 1983. 
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lOTAl.81 43 t47.l9 2 t2.00 

Figure A.8-3 



.._ a I I ut· tllHII W-Ll:V lLL~ 

un,e: ll4/0l /02 PTI EOUIPttEtn t1ANAGEttENT INFORHATION BY9TEN PAOE NO: t 

tilBTORICAL F\EL TRANSACTIONS IV EQUIPl1ENT tu18ER 

DATE RANCE: 03/01/82 - O::S/03/82 

EDlllP. FUELING PUt1P HETER BAL.LONS f'UEL ADDED OIL 
NUNDER DATE NUltBER flEADINII DIBPEN9ED COIT OIL COST 

_ ()(1(1711 03/01/82 IOI 920.0 •• e:z0.92 

000711 03/02/82 101 1140.0 20 ,22.02 I tl.00 

000711 03/03/82 IOl 1360.0 •• t20.92 l ti.GO 

TDTAL■I - ,,:s ... 2 ,2.00 

Figure A. 8-4 



ClfY OF 51\HPLEVILLE 
DAIF.1 (l?/Ol /0.! f'TI EflUIF'tENT l'IANl\f3Et1ENT I NFOAHA T I CIN SYf;lbl PI\GE t«h I 

FUEL. TRANSACTION9 BY PUNP NUNPER 

Eru1r . rl.lEL ING f'llt1P l'tETER D~=D FUEL ADDED OIL 
UUt1£◄EH UArE NUt1ffER rcEADIN8 <;OST OIL COST 

O(IIJ'l41.1 (tO/Cll /92 102 46793.2 5.0 es.st 
f1t;11)9 'I (I (18/12/92 102 46948.8 •• t20.94 l tl.00 

000940 00/23/B2 102 47050. I " t20.94 I 11.00 

TOTAL.Bl 4:S t47.::S'f 2 t2.00 

Figure A.8-5 



CITY . mr ~IVILLI 
bA1E: t•41<•1182 ftTI ran....:NT PIANAOENENJ INFDflMTION ■Y■T£N ,.,__ NO: I 

IIIITCIUCM. frl.el. TNINSACTIDNII ■Y N.w .._.._,. 

l)jllfffUMJE: 01/011■2 - 01/01/■3 

Elll II ft. Fl.LIND ,,_.. tE119' Ml.LONI A.EL ADDED OIL 
NlWIKft MH ....... IIEADUe Dl ■l"aNSCD Co■T OIL C08T 

t)007 l l Ol/Ol 1 ■2 lOI •20.0 ... no.n 
(IOCl7 I l (tl/021■2 IOl 1140.0 20 •22.02 ea.oo 

(J'.10711 03/031■2 101 1360.0 ... •20.•2 • • • oo 

OCIIOt• 03/011■2 IOI 1250,0 '" •20.•2 

0010,. 03/021■2 IOI 1480.0 •• •20.•2 ., .oo 

00101• Ol/031■2 IOI 1700.0 •• no.u •1.00 

1)(11)711 1)3/04/82 IOI 1.00.0 •• •20.n I .,.oo 

TOTM.■ I 134 el47S4 s •s.oo 

Figure A. 8-6 



Cl 1, 1:1' ~lnt-1"1 EVILf_E 
MIU hnH:1 0'1lol /tl2 Pl I EUUlr·l'FNf '1111.,,1,1 t·EtH IHFl•(ttnTION 8Y9TEH rnnr N11t 1 

au PREVENrlVE HAINTENANCE SCIEOULINO FOR SEPTENBER 1982 Ut 

ltE FIN.UJWINO VEHICI ES ME DUE FOR -n- TYPE PN AT FACILITY ■ FACILITY NO. 0002 

vnnr:1 E ASSIONED TYPE DATE HETER READINB PN SCHEDL MEEK IN DAlE PH DA1E NEX J 
IN:T,t:R IP I I OH OlOANI ZAT ION LAST PH LAST Ptt LAST Ptt BASIS NIICH DUE r ·ERFOOMED 91Alf. HtSP 

£CJUIP NO. (N.)(1'140 f'Mt-:9 PLAN Ir DEVL B 06/19/82 44100.0 NI 3000 NI FOURTH ' I I , O'I /0~/B::!t 
1970 f1..Yt1 4 DR HTA WAO 012204 3 NU 

FCJUIP NO. (N)l,:N)I 09A BLOO NAINT B 06/05/82 508:l0.2 NI 3000 NI FIRST ( I I , 09/12/82t 
1970 DOIKJ 1/2 TON PID:UP 016007 l ttD 

EOUIP NO. 001(•16 PW ENB BERYICE9 B 06/08/82 3542!1.3 NI 3000 NI FotflTH C I I , 09/01/82. 
1970 ,JEF.P 4 WIL DR/WUCH 011106 3 HO 

TlllAL VEIIICLEB DUE FOR -A- TYPE Ptt AT FACILITY• FACILITY ND. 0002 • 3 

t -- DUE NOW FCIR BTAJE IN9PECTION ee - OVERDUE FOR STATE INSPECTION NIA - NOT APPLICI\ULE 

Figure A.8-7 



Cl I, tJI· 9ntfl.EVILLE 
nutl 111\fl I u'1/I.II 182 PTI EWIPl1fNl ttANAOAtCNT INFORl1ATIOH 8YSTEH f'AUE J.llh I 

EUIIIP. 
tlltlllER tw·E IIE!"'.r.nlPTIU. 

fN"t0/1 I f-1~11 I /2 lUN PID".'-'" 

BIIUP nt: f IVI lY 

l-£ifAVlt :E PATES-I HETER REPAIR 
r1t1:.1 - TO AE.ADINB NU18ER 

(IOI I :'i/B2-08/ 17182 61~7.4 ()(JC)71 I 

CLASS 
COIIE 

U I HAINTENAtCE nHI> AFFAIR ACTIVITY LISTINP U I 
ALL CLOSED nEF'AIR9 

lllLL DAfE IN C9l lHATED CURRENT 
, CODE SERVI CE U FE VALIE 

Ct.lmfNf 
Hl:IER 

21.A2FC2A D 09/22/77 72 ttOHTH9 .909 

OROANIZATION 

PARt'.9 PLnN I< DEVL 61'5~9.0 H 

91 .. REPAIR \ REPAIR 
NO TYPE DE9FRIPTION 

0001 34 LIOHTINB 9YBTEN 

EHF'l.OYEE l----l.ABOR----1 
NUNBER HOURB C08T 

102020000 5. 5 •101. 04 

PARTS 
COST 

U0.74 

CCIHH 
cosr 

•o.oo 

REPAIR ORDER fOTAL 

EWIPNENT lOTAL 

HFlER U9nOf: 
t.:IIOffEtU Hll. 

40.0 

TOfAl. 
cour 

• .., •• 78 

H31. 7B 

•ua. 1a 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
E[llllP. BILL DATE IN EBTIHATED CUARENT HE TF.n usnnr:: 
NUNf•ER tw,£ OE RCR IP TI ON 

000940 PLYH 4 IJR STA NAO 

st ... ACTIVITY 

CLA99 
CODE 

IBA4FC3B 

CODE SERVICE LIFE VALlE 

D 04/03/78 60 t1UNTH9 •850 

OROANIIATICN 

PAIW-9 PLAN I< DEVL 

CUARENT 
NE.lER 

46794. 3 11 

ClNmENT NII. 

988.6 

•-SEOVICE DnTE9-• HETER REPAIR Bl«P REPAIR 
FRUH - TO AEADINB NUttBER NO TYf'E 

REPAIR 
DESCRIPTION 

001111e2-,JB111,a2 4633'5. e oo,>940 CIOOI 1B WHEELS/BOOIEB 

EttPl.DYEE •----l.ABDR----• 
NUt'IDER HOURS COST 

IOIOIOClOO I. 2 •22.04 

PARTS 
COST 

e44.50 

COt111 
r.nsT 

·•).(10 

REPAIR ORDER TOTAi. 

EWlrHENr TOTAi. 

TOTAL 
cos, 

t66.~4 

e66.54 

t66.'54 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
F.fJI II P. 
tHflJER NAl-'.E DESCRIPIION 

t)t)l(Hn 11000 112 TON PICI::'-'" 

SHIP ACIIVITY 

CLASS 
CODE 

2LA2FC2B 

BILL DATE IN EBTIHATEP CURRENT 
CODE SERVICE LIFE VALUE 

R 08/18/78 72 ..... TH9 tl241 

OROANIZATION 

OBA Bl.PO HAINT 

•-SCR\llt:f UAlFn-• HETEH REPAIR 9t«F REPAIR REPAIR 
DE9CRIPTIU. 

ENPLOYEE •----LAl!UR----• 
f Rutt TO AEADINfl NJNltE.R Ml TYPF.: tlUl18EH HOURS COST 

OAIO!J/82- t)B/09/82 53570.6 0011)01 0001 01 ltEATINO/VENTILATION 104040000 9.6 •116.35 

f•AR19 
COST 

•2-s.eo 

CURRENT 
HEIErt 

'5:3423.6 N 

t:ottt1 
C091 

•~h. (1(1 

NETER U9A()E 
CU<RENl ttn. 

1210.0 

TOTAL 
CUHT 

REPAIR nnnnt lflfnL 

EQlllf1ENI lCIIN. 

•2:56.15 

•~-15 

-~~6. ·~ 
................................................................................•...................•............... , .............. . 

Figure A.8-8 



ffllN PAIEa flCJ/01182 

EDI.UP. 

CITV Of- SN1PLEVILLE 
PTI EOlJlpt£NT ttnNnDl\t1ENT INFllRNATIUN BYBTEN 

tu NAINTENANCE AND REPAIR ACTIVITY UBTINB tH 
CLOBED REPAIRS BY EQUIPt1EtU NlJNIIER 

lllLL DATE IN EST lt1ATED CURRENT 

rnBE NOa I 

t-H11JER tw E DE9CR IPTIDN 

c.•)0711 FOAP I 12 TON PID(UP 

811DP ACTIVITY 

CLA99 
CODE 

2LA2FC2A 

CODE SERVICE LIFE VALUE 

D O'l/22/77 72 ,.._.TH9 • .,09 
URBANIZATION 

PARIC8 f'I...MI • 11EVL 

DHlENJ 
tEIER 

6l!B'1.0 H 

tEJER U9lleE 
CU1REN1n1. 

40.0 

t-9EJIVICE DA1E9-t HETER REPAIR BHOP REPAIR 
FROtl - JO REAOINB NU1BER NO TYPE 

OB/15/02-08/17/92 61507.4 000711 0001 34 

REPAIR 
DESCRIPTIDN 

LIOHTINO 9Y9TEH 

EHPLOYEE 
NUNBER 

102020000 

•-----LABOR----• 
ttodlS C09J 

:I.:, •101.04 

PARlB 
C09T 

.30.74 

Cntttt 
CUST 

eo.oc, 

REPAIR ORDER TOTAL 

EIIUIPNENJ TOTAL 

JOIM.. 
COST 

e1:s1.1e 

el31.78 

•n1.1e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure A.8-9 



Cl 1, l,;·: 9AttPLCVILLE 
tcllN DArF.: 1 Ct'l/01/82 PTI EQUIMENT ttnNAOAtENT INFURNATION SYBTEN Pnl'IE Nfh I 

o• ttAINTENANCE AND REPAIR ACTIVITY LJSTINB tH 
ALL OPEN REPAIRS 

EUlllr. CLAB9 
CODE 

BILL DATE IN EBTINATED CdtRENT 
HlJNltER Hnl '.E IJESCRIPTION CODE SERVICE LIFE VALUE 

000111 rum 112 TON r•1O:1JP 

BHIJP ACl IVITY 

2LA2FC2A 

t - SERVICE DATES-I HETER REPAIR 91... REPAIR 
Fr<IJtt - JO READINB NlJttljER ND TYPE 

1)8/29/02 61547.0 000712 0002 15 

D 09/22177 72 t10Nrtt9 HM 

REPAIR 
DESCRIPTION 

BTEERINB 

EHPL0YEE 
HUNBER 

101010000 

ORBAN I ZAT ION 

PAAIC9 rt.AN• IJEVL 

t----LAIIOR----t 
HOURS COBJ 

:s.o ee.11 

PARTS 
. (DSJ 

•16.76 

Cll"d"d:Hf 
tE IE.f< 

61519. Ct N 

CClNtl 
COST 

•o.oo 

HETER U9AOf: 
Cl.HlENJ NO. 

40.0 

TUJAL 
COSI 

REPAIR ORDER TOTAL 

EcaJIPNENT l0TAI. 

•71.87 

en.a, 

•71.87 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Etlltlr. 
HUNDER twE DESL'RIPTION 

0\)(1940 PLYH 4 IJR SfA NAO 

BHUP ACTIVITY 

•-SERVICE UATE9-• HETER 
FRON - TU READINB 

08/3(1/82 467&:5.0 

REPAIR 
NUHBER 

000941 

CLA88 
CODE 

BILL DATE IN EBTlttATED CURRENT 
CODE SERVICE LIFE VALUE 

IBA4FC3B D 04/03/78 60 t'IONTIIB elHIO 

.... REPAIR REPAIR ENPLOYEE 
ND TYPE DESCRIPTION .....a:R 

0001 06 CAB NETAL 103030000 
I~ BTEERINB I~ 

URBANIZATION 

PflAl(8 N.AN • DEW.. 

Clft1ENT 
ttElER 

46784.3 II 

•---l.AIIIIR---• PARTS CCll1tl 
NlUR9 aJBT COBT COST 

:s.o e:s!l.11 •• 28.30 $0.(10 
a.a e:1:s.01 •2:s.77 •u.oo 

REPAIR ORDER TOTAi. 

EQUIPl1EN1 l0lnl... 

NETER USAOE 
CllRRENJ NO. 

988.6 

TOTAL 
COBI 

eae:J.41 
•56.B4 

$240.~ 

e24o.25 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure A.8-10 



RUH DnlEa (t'i/Ol/02 

EOltlP. 

Cll ·, •• · !JnNr-'LEVlllE 
PT I EOUIPNENT NAtWW1ENr INFORttAT ION BYBTEN 

ttt ttAINTENANCE ANO REPAIR ACTIVITY llBTINII ttt 
OPEN REPAIRS BY EQUIPNENT NLHJER 

Bill DATE IN EBTINATED CURRENT 

rncJE N.h 1 

NJNllER tw:E OCBCRIPTION 

l)(N>4'40 F1.. YN 4 DR STA NAB 

SIU" ACTIVITY 

CLASS 
CODE 

IDA4FC3B 

CODE SERVICE LIFE VALUE 

D 04/03/78 60 NONTHS .'"° 
DROANIZATION 

PMt<S PLAN Ii DE\11.. 

CURRENl 
tEIER 

46784.~ H 

NETER U9AOE 
CllRRENl NII. 

988.6 

t-SERVlr.E DnTEB-t NETER 0 REPAIR SHOP REPAIR 
FRIJN - fU REAUIND NINIER NO TYPE 

08/.)0/82 4678:5.0 000'141 0001 06 
l:S 

REPAIR 
DEBCRIPT ION 

CAB NETAL 
SlEERINO 

ENPLOVEE t----LABOR----t 
NUttBER HOURS COST 

103030000 3.0 •:s:s.11 
10""~ a.a t33.07 

PART& COl'tt1 rDTAL 
COST cusr COST 

•• 28.30 f,f).1)(1 •ae::J. 41 
t23.77 •o.oo .56.04 

REPAIR URIJER TOTAi. t240.7~ 

EOUIPNENI IOlnL t240. 2~S 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure A. 8-11 



CITY OF BANPLEVILLE 
RIii UI\IE: OJ/17/82-03/17182 PTI EQUIPfENT HANAGANENT INFORttATION SYSTEN 

••• ttAINTENANCE AND REPAIR ACTIVITY LISTlt«J ••• 

HISTORICAL REPAIRS BY EIIUIPNENT NUta:R 

EDUIF11ENT Nlltll)ER: t)O(l'l40 DATE RANOE: Ol/01/82 - 01/01/83 

•-SERVICE 0MF.9-• NETER REPAIR stlOP REPAIR 
Ffilll1 - fU READING N.JtteER NO TYPE 

O~/l71R2-0~/l7/82 1200.8 000940 0001 18 

REPAIR 
DESCRIPTION 

.. IEELS/80BIE9 

REPAIR TYPE: 18 

EttPLOVEE 
NUNBER 

l01010000 

•----LABOR----• 
HOURS COST 

I. 2 ,12.00 

PARTS 
COST 

t44.:IO 

CnttH 
COST 

• 
REPAIR ORDER lOfAL 

EOUIF'tENr 10TnL 

rAOE NO: I 

TOTAL 
cusr 

t56.:50 

t56.50 

t:16.:IO 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Figure A. 8-12 



fl1JH nn1F.1 11•Jto110:: 
t.:11', ;,; ~;f'tflf'l.tVIUE 

PTJ EOUIF'rtENf 1·1: ,, · ,1i"l1EfH IUFURttATJDN SVSTEN 

DEPARTttENTAL BILLIHO - DIRECT ANO RENTAL DiAROE9 

NONTH OF AUOU9T 

J•noc Hoa ~ 

OOOI\N1ZnTHIN1 .012204 - PARl<B F1..AN Ir DEVI.. 

EDIJIF'NENT HO - u(H.l71 I FORD 

LAEOl 
COST 

REPAIR 
NUHl<R 

000711 

000712 

BIKIP 
NO. 

0001 

0002 

VEHICLE SUBTOTALS 

101.04 

5S.ll 

I~. IS 

1'177 

PARTS 
COST 

:J0.74 

16.76 

47.S 

1/2 TON PHY.UP - DIRECT CHAROE 

COHN. TOTAL COST t-------FUEL- ------1 1-------0IL-------• 
COST OF REPAIR BAL.LONS COST QUARTS COST 

0 

0 

0 

l:Jl.78 

71.87 

203.6:S 

7.0 

7.0 

1.10 I I .00 

7.70 I 1.00 

FUEL • OIL 
T01AI. CIJSJ 

H. 7 

VEHICLE TOTAL 212.3S 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
EUii I F11ENT NJ - 000'140 PL VN 

REPAIR 
NUttDEA 

000940 

(1(10941 

BttoP 
NO. 

0001 

(1(1()1 

VEHICLE BlJDTUfAl.9 

LABOR 
COST 

22.04 

ee.18 

110.22 

1'178 

PART8 
COST 

44.S 

1:52.07 

196.:17 

4 DR STA WAIi - DIRECT CHARO£ 

eotl't. TOTAL COST •-------FUEL-------• I-------OIL-------1 
COST OF REPAIR BAL.LONS COST GUARTB COBT 

0 

0 

0 

66.:14 

240.~ 

306.79 

S7.2 

:17.2 

63.03 2 2.00 

63.0:J 2 2.00 

FUEL • OIL 
TOTAL ens, 

6S.03 

YEIIICLE TOTAi. :;.71 _ 82 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OROAN SUBTOTALS 266.37 244.07 0 :110.44 64.2 70.7:J 3 3 

CIROAN TOTAL ~04.17 

Figure A.8-13 



htH IHlll I l .l'f/Ul/11:! PTI EcaJIHIENT II · :.,. ,:tENJ ltFDf"cNAJION 8Y8TEN 

EcaJIPttENT I DROnNI IAf I ... f'Eflf"IHMNCE IIENJllf 

.... ,HOF MJDUBT 

PAOE Nh 3 

Q.AU9 r.tlllF.1 21. ·- PICUP lRUct: 

IH!lll f'Nl"N I N.JttBER 
IKHCRlf'l lf•t 

NII El ..... 
CUllE 

HILES/ PERCENT TOTM. 
1Dlt9 DONN fEPAIR 
USED TUE r.o&T 
1-----------------------TOP LINE 

ORtWUZAllUN1 012204 - PARkB F1..AN • OE\11. 

(N)(t71 I FORD " 40.0 ., 1'97.64 
1/2 IUlf Plt:t:t1• 615]1.0 NIA 5041. 1'9 

001'.nHI IAl IUN - lUIAl.9 40 NIA 197.64 
61531 NIA 5041.1'9 

- AVERAOEB 40 ., 1'97.64 
61~11 NIA 5041.1'9 

orcUANIZAJIUN, 016(,07 - BBA Bl.DD ttAINT 

(N.,10<11 PtlPO " 1218.0 ., 463.8 
1/2 ICIN PID:tlP :l:w.68. '9 Nn, 4407.8 

URUANI ZAr IUN - TUJM..9 1218 NIA 463.8 
55668. '9 NIA 4407.8 

• AVERAOE8 1218 ., 463.8 
:l:W-68 NIA 44(17.8 

CLA99 - l01Al .8 12:HI NIA 661.44 
111199 • ., NIA '9448.fl 

- AVERAOE9 629 ., 330.72 
:H1~9Y NIA 4724.49 

TOTM. 
REPAIR 
ORDERS 

• IHI ■ PERIOO 

ttP8 UtfM.. • 
OR CPNICNt Cf'ttlD'tt Cftt/Cf'tl Uf'£R. • 
t..a IF£R. MINT. .UUM. t1AINT. 

Ill BOTTmt LINE• LIFE TO DATE----------------------1 

2 5.714 .21r.s 4.941 5.158 21)6.)4 
64 7.5'96 .1031 .0819 .105 11387.08 

2 NIA NIA NIA NIA 206.34 
64 NIA NIA NIA HIA 113117.08 

2 :,. 71 .22 4.94 5.16 206.34 
64 7.6 • I .oa • I '9 11387.08 

I 64.44 .0532 .3807 .433'9 528.68 
47 ••• :JO .113'9 .0791 • 1'93 IO~ 

I NIA NIA NIA NIA 528.M 
47 NIA NIA NIA NIA IClr.14 

I 64.44 .05 • 311 .43 528.M 
47 ■.'93 .II .08 • 1'9 107:14 

3 NIA NIA NIA NIA 735.02 
111 NIA Nn, NIA NIA 22141.09 

I 35.08 .14 2.66 2.8 367.:11 
55 8.26 • II .oa • 19 11070.~ 

Fic_rure l\.8-14 



Ht .. PAIE1 o'l/•.tl /B2 

DKJIPNENI INVENUJRV TOJAL9 

I Of AL UNI JS OF EOUIF11ENJ 4 

EOUIF11ENJ ADDED 

EUUIPNENJ REJ IRED 
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A.9 Maintenance and Inventory System 

1. Introduction 

In mid 1980, six western transit authorities formed a consortium {The Western 
Transit Maintenance Consortium) to design a computerized maintenance and 
inventory system. The consortium includes the following members: 

o Denver Regional Transportation District (RTD) 
o Orange County Transit District (OCTD) 
o Sacremento Regional Transit District (RT) 
o Santa Clara County Transit District (SCCTD) 
o Municipality of Metropolitan Seattle (METRO) 

A sixth member, the San Diego Transit Corporation, contributed significantly 
to the design phase of the project, but, because of particular computer 
requirements and software development priorities, decided not to participate 
in the later project phases. 

The objective of this project was to design a Maintenance Management 
Information System that is operable on a modern minicomputer, easily 
transferable, and economically implementable at each authority. The 
functional requirements for the system were developed after evaluation of each 
members current maintenance, inventory, and data processing system. 
The following functions are included in the system: 

o Preventive Maintenance 
o Work Order 
o Inventory Management 
o Failure Monitoring 
o Equipment Status Tracking 
o Management Reporting 
o Planning 

The system programs are written in COBOL. 
software, it was determined that software 
could meet most of the inventory and work 
This software was modified and included. 

After an evaluation of available 
developed by a major trucking firm 
order requirements of the system. 

To date, implementation of the inventory control system has been completed at 
the Orange County Transit District. Implementation of the work order system 
is nearing completion at the Seattle METRO. 
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A.9 Maintenance and Inventory System 

2. Description of the System 

An overall system schematic of the Maintenance and Inventory System is shown 
in Figures A.9-1 and -2. The following modules are identified: 

1. Preventive Maintenance 

2. Work Order 

3. Inventory Management 

4. Status Tracking 

5. Failure Monitoring 

6. Planning 

7. Management Reporting 

These modules are integrated and provide a comprehensive monitoring, control, 
and reporting system. All inquiries are done on-line. In addition, timely 
analyses, and exception and summary reports are provided. The system is 
designed to be "user-oriented". 
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A.9 Maintenance and Inventory System 

2.1 Work Order Processing 

The Work Order module is the central data collection and processing element of 
the Maintenance System. As shown in Figure A.9-3, most other modules interact 
with each other through this module. Completed inspections are submitted from 
the Preventive Maintenance Module. Inventory Transactions are reported from 
the Inventory Module and are linked to work orders and vehicles. The 
information is passed on from the Work Order module to the five reporting 
modules, Labor, Cost, History, Warranty, and Work Orders (WO). 

The Work Order Processing Module differentiates between Work Initiators and 
Work Orders in the following way. 

- For any problem identified, and not corrected irmiediately, during 
operations and inspection of vehicles, a Work Initiator (WI) is entered 
into the system. These WI's include trouble calls, driver defect 
reports and vehicle defects noted during inspections. It is intended 
that the WI be short-lived. Open WI's are therefore reviewed each day. 
When work is scheduled to deal with items identified on a WI, a Work 
Order is opened. A WI is closed out when either all items identified 
on it have been assigned work orders, or when it is determined that no 
further work is required. 

- Work orders can also be entered on-line without initiation by a WI. 
The labor hours of open work orders are updated as work progresses. 
When the work is completed, the work order will be closed and the 
information contained on it transferred to a repair history file. 
Information from closed Wis is also transferred to the repair history 
file. The cost of labor and parts consumed is determined when 
workorders are closed out. Both, work initiators and work orders, 
update the status information of a vehicle, providing up-to-date 
information on vehicle availability. 

Warranty tracking and reporting is another feature of the Work Order module. 
Possible warranty conditions are checked when work is performed on vehicles or 
components. If the vehicle or component is under warranty, a report on the 
warranty costs is generated. 

In addition to the current vehicle status and repairs history that is provided 
on-line through the Work Order module, key labor performance reporting, 
vehicle and component analyses, reimbursable cost reporting, and the required 
audit trail reports are generated. 
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A.9 Maintenance and Inventory System 

2.2 Preventive Maintenance Module 

The Preventive Maintenance module tracks vehicle and support equipment usage 
and mileage to schedule inspections and preventive maintenance (PM). 
Consumables are also tracked in this module. The functions of this module are 
shown in Figure A.9-4. Reports are generated for projections of inspections, 
preventive maintenance, and consumables usage. 

Inspection intervals are established by subfleets. Actual or scheduled 
mileage, fuel usage, or hours of usage may be used as the basis for scheduling 
vehicle PM. Special service type inspections, and interior cleanings can be 
scheduled by elapsed time (days), mileage, or specific dates. Mileage or hours 
of usage is the basis for component inspections. Elapsed time (days) or 
specific dates is used for scheduling support equipment PM. 

Inspections and PM events due are reported periodically. PM events are 
considered due if their due time falls within a user-defined range. In 
addition, vehicle and component usage may be projected further out into the 
future based on historical averages of subfleet usage. This provides a 
long-term projection of PM requirements that can be used to smooth workloads. 
This long-term projection may be particularly useful for component PM. 

The peformance of preventive maintenance is analysed and reported. The report 
includes inspections which were performed early, on-time, and late, as well as 
the work backlog. A report indicating the types of inspections performed is 
also generated. 
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A.9 Maintenance and Inventory System 

2.3 Status Tracking and Reporting Module 

The Status Tracking and Reporting Module provides fleet inventory reporting 
and sub-fleet assignment. This module, shown in Figure A.9-5, will assign 
sub-fleets to particular routes before peak pull-out. Assignment is based on 
the characteristics of the route, the availability of vehicles within the 
sub-fleets and the operating characteristics of the sub-fleets. 

Vehicle availability information is provided by both on-line inquiry and 
hardcopy reports. Fleet inventory information is similarly provided. 
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A.9 Maintenance and Inventory System 

2.4 Inventory Management 

The Inventory Management module, shown schematically in Figure A.9-6, has been 
designed to provide three major functions: inventory control, purchase 
requisition and order processing, and purchase order tracking. Transacti on 
and adjustments are made on-line. This module will generate status and 
analysis reports, as well as the required audit trail reports. 
A perpetual inventory based on weighted moving average costs is maintained. 
Inventory receipts, issues, transfers, and returns are recorded as the 
transactions occur. Thus, inquiries can be made on up-to-date balances fo r 
all inventory items. The Inventory Management module interfaces with the Work 
Order module and supplies information to the Management Reporting and Planning 
modules. It also interfaces with the accounting system to supply appropriate 
inventory value and parts costs. 

Parts costs are charged to vehicles and support equipment through the work 
order number. Costs are determined using moving averages. 

Based on a user specified model, the system determines when a part should be 
reordered. A suggested reorder report is generated. In this report transfers 
of inventory between divisions or garages may also be suggested. 
When the suggested reorder is acted on, the purchase order information is 
entered into the Inventory Management Module. The Inventory Management Module 
will not actually prepare purchase orders. However, purchase orders and 
requisition will be monitored. 

Special inventory requirements above normal usage and campaign requirements 
can also be entered into the system to influence ordering times and 
quantities. This includes 11 Bill-of-Materials 11 type processing, for instance 
when a component requires rebuild for a campaign. In addition to impacting 
the reorder process, the 11 Bi 11-of-Materi al s11 feature can be used for 1 ong-term 
parts planning. 

Component tracking is provided by automatically recording a component as being 
changed-out when a new component is issued from inventory. The changed-out 
component is considered a "Repair Cycle Part'' (RCP). The location and status 
of these RCP's is tracked until they are either returned to finished inventory 
or disposed. 

The system uses either the man ufacturer ' s part numbers or an i nternal pa rt 
numbering scheme. These part numbering schemes may be cross-referenced. 

Several type of inventory analyses and vendor performance reports can be 
generated by the system. Infonnation from these reports allows inventory and 
purchasing managers to monitor inventory needs and vendor responsiveness. 
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A.9 Maintenance and Inventory System 

2.5 Failure Monitoring 

The Failure Monitoring module shown schematically in Figure A.9-7 uses driver 
defect, trouble call history, and the data from the transportation log to 
produce failure analysis reports. These reports are classified in three 
categories: driver defect analysis, trouble call analysis, and combined 
failure analysis. Both, periodic and on-request, parameter driven reports can 
be produced. 

For troubl e call analysis, the dispatcher's log is entered directly on-line. 
This i nfonnat i on is matched to the related trouble call reports. Failure 
analysis of support equipment can be reported separately. 
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A.9 Maintenance and Inventory System 

2.6 Planning 

The Planning module provides short-term work scheduling and long-term 
planning. The system schematic for short-tenn scheduling is shown in Figure 
A.9-8. Short-term scheduling is primarily oriented to personnel control, 
matching skills with job requirements and making work assignments. It 
involves tracking employee schedules, skills and general personnel information 
(e.g., seniority), and identifying excessive absences. Scheduled vacations 
and holidays are entered along with the employees' normal schedules. This 
input allows the system to project available resources by shift and position. 
It also monitors actual to scheduled personnel availability. 

For short-tenn work scheduling, the Work Order and Preventive Maintenance 
modules supply work requirements in order of their priority, based on the 
criticality of the work. This includes both inq uiry and reporting on work 
order backlog, maintenance scheduling, and work and skill requirements. 

An after-the-fact daily summary of outstanding work, new work requirements, 
work performed, and actual manpower availability is also reported to closely 
monitor progress in relieving backlogs, actual work perfonnance relative to 
actual labor hours available, and excessive absences. 

The long-term planning system schematic is shown in Figure A.9-9. The 
long-term planning portion of the system provides an analytical modeling tool 
for projecting resource requirements for budgeting purposes, siting and 
building new maintenance facilities, acquisition of new vehicles, or changes 
in fleet assignment to divisions caused by a "shake-up." 

Using historical performance or work standards as a base, various parameters 
(e.g., projected mileage, usage, overhead adjustments, etc., by garage or 
division) can be entered to yield total work requirements by task. By varying 
the assumptions, the impact of differring conditions on projected resource 
requirements can be evaluated. 
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A.9 Maintenance and Inventory System 

2.7 Management Reporting 

The Management Reporting module, shown schematically in Figure A.9-1O, 
provides maintenance and inventory performance reports by authority, division 
or garage, and subfleet. Project cost is also included in this module. 

Each authority can establish performance indicators parametrically. 
The calculations required to derive the indicators and desired plans are 
entered into the module. On an est ablished frequency or on-request, the 
system will ext ract informat ion fr om the Wor k Order, Preventive Maintenance, 
and Inventory modules to compare the plans against calculated factual 
performance. 

The performance indicators defined by the Consortium can be classified into 
the following groups: consumables and mileage, preventive maintenance, work 
order repairs, costing, trouble call and defect analysis, status tracking, 
inventory, and labor performance. 

Project costs accumulated by the Work Order system are also reported in this 
module by current month and over the project. 
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A.9 Maintenance and Inventory System 

3. Hardware 

The system is to be implemented at five sites on different minicomputers. The 
exact hardware configurations has not been determined at this time. 
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A.9 Maintenance and Inventory System 

4. References 
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A.10 MMM 

1. INTRODUCTION 

VISTA's Maintenance and Materials Management (MMM) system automates 
information processing for equipment maintenance, parts inventory management 
and procurement. Although it is focussed on vehicle maintenance, it can also 
be used for any other type of equipment or facility. 

MMM is fully interactive and uses simple commands and menus. Information is 
entered via interactive screens and can be retrieved in the form of on-line 
screen displays or or in the form of printed reports. MMM satisfies 
requirements for standard financial, historical, and trend reporting and 
provides information to assist the maintenance manager and the inventory clerk 
in their job functions. Many of the basic data can be defined by the user and 
modified as necessary. This is accomplished through user-defined files which 
specify stock items, equipment configurations, maintenance activity codes, and 
preventive maintenance programs. There are no limitations on the fleet sizes 
or number of stock items which can be handeld by the system. 

MMM was developed by VISTA with the consultation of maintenance managers from 
a number of transit companies. It is currently being implemented at the 
Capital District Transit Authority of Albany, NY. 
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2. DESCRIPTION OF THE SYSTEM 

MMM is divided into a Vehicle Maintenance Modul~ and an Inventory Module. The 
maintenance module is designed to satisfy the information needs of the 
Maintenance shops and performs the following functions: 

- Processing and tracking of work orders, road call records, and 
servicing records. 

- Tracking of conditions and repair histories of vehicles and 
serialized components 

- Projection of future maintenance events 
- Accounting of maintenance labor and cost. 

The Inventory Module is targeted at the inventory clerk, and the purchasing 
and finance departments. It performs the following functions: 

- Manual purchasing of any item and automatic purchasing of 
inventoried items, including an optional reorder point calculation 

- Procurement tracking 
- Assistance in receiving, including price adjustments and returns 

to vendors 
- Tracking of inventory movements (issues, inter-storeroom transfers 

and mechanic turn-ins) 
- Assistance in taking of physical inventory count and reconciliation 
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2.1 The Vehicle Maintenance Module 

The Vehicle Maintenance Module tracks and reports maintenance history; 
accumulates and reports labor and parts costs; analyzes and reports defects by 
component, vehicle and fleet; accumulates and reports consumables histories; 
and projects future maintenance events. 

The user develops and maintains master files of equipment configurations and 
stock items as well as a code book for component, defect, problem, and repair 
action codes. All codes are defined by the user and may vary in length between 
one and thirteen characters. The user also specifies the preventive 
maintenance program. Inspection cycles may be entered in hours and/or miles. 

The main menu of the Vehicle Maintenance Module is shown in Fig. A.10-1. 
All activities of the module are started from this menu. In the following 
these activities are described in groupings and in an order different from the 
main menu. 

Work Order Processing 
All maintenance actions are captured using a common work order entry screen 
shown in Fig. A.10-2. Work orders are opened by entering the date, vehicle 
number and problem. Defects, components, mechanic ID's and hours spent may be 
entered whenever this information becomes available, possibly at the time the 
work order is opened. The user can modify data after initial entry and add 
data to a work order (e.g. additional mechanics, problems or defects). 

Tne user can call up screen displays which show the work orders that are open 
at some repair facility or on some vehicle. Another screen shows the work 
orders currently assigned to one mechanic. As an example for the format, Fig. 
A.10-3 shows the screen with the currently open work orders. A sunvnary of 
each work order can also be printed. An example of this is shown in Fig. 
A.10-4. 

The work order tracking function automatically accumulates all work performed 
on each vehicle and on up to ten user-specified sub-assemblies. The following 
information can be generated and displayed on on-line screens: 

- The repair history of a vehicle 
- A summary of components installed on a vehicle 
- A listing of road calls 
- A listing of inspections due 

The following written reports can be generated from the work order information: 

- A history of repairs on a vehicle or on a system 
- A history of repairs by problem 
- A fleet defects analysis (see Fig. A.10-5 for an example) 
- A history of component changes for each vehicle 
- A listing of repeat workorders on vehicles 
- A listing of component replacements performed in one repair 

location in a specified interval of time 
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- A listing of all workorders one mechanic worked on during a 
specified interval of time 

- A listing of workorders for one vehicle and one mechanic 
- A listing of repair costs either by vehicle, by system or by 

problem (see Fig. A.10-6 for an example} 
- A listing of system failures by vehicle or by date 
- A listing of road calls by vehicle or by mechanic 
- Listings of inspections performed and inspections due 

Vehicle Status 
The status of each vehicle may be updated via the screen shown in Fig A.10-7. 
Listings of vehicles available or disabled at any one given time may be 
displayed on the screen. 

Venicle Servicing 
Vehicle servicing activities are entered via the screen shown in Fig. A.10-8 
or through hand-held data collectors. Daily fueling surrrnaries per vehicle can 
be displayed on the screen, as can the rate of fuel consumption on a 
year-to-date and month-to-date basis. Annual sunvnaries of fuel and oil 
consumption per month and for each vehicle may be printed or displayed on the 
screen. Only available in printed form is an exception report which shows all 
vehicles for which the consumption of fuel or oil was outside some specified 
range. 

Warrantx Cl aims 
A facil1ty is provided to track warranty claims for vehicles and components. 
The identification numbers of work orders associated with each claim are 
entered via the screen shown in Fig. A.10-9. Also entered in this screen are 
the amounts claimed and any compensation received. Surrrnaries of open claims 
may be displayed on the screen. Also, a printed report for all claims within 
a specified interval of time may be produced. 

Initialization of Data 
The following data are required to initialize the maintenance module: 

The vehicle master file 
The file of repair codes 
The file of serialized components 
The specification of the maintenance program 

These data are entered via the screens shown in Figures A.10-10 to 13. The 
data may be dh..,layed on screens. Al so, the vehicle master 1 ist .:. ;rd the file 
~f repair codes can be printed. Examples of these are shown in Figures 
A.10-14 and 15. 
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The Inventory Control Module 

The Inventory Control Module is a self-contained set of programs which 
monitor and report materials movements and assist in the purchasing function. 
It can be integrated with VISTA's Financial Management System for expense 
distribution on either a FIFO or an average pricing basis. It interfaces with 
the Vehicle Maintenance Module, receiving materials movements information and 
providing materals cost information. 

The module supports the following four functions: 
- Maintenance of an Inventory Master File. This file may contain 

an item description of up to 70 characters, bin locations, and 
information on up to ten vendors and their part numbers for each 
inventoried item. Manufacturers part number supercesssions are 
handled via look-up tables. 

- Purchasing. A report is isssued when the stock level for an item 
falls below a user-specified threshold. Purchase orders are 
generated with operator interaction. For each item up to seven 
purchase orders may be tracked at any one time. 

- Receiving. The stored purchase order data are retrieved on 
receipt of parts, minimizing the data entry required for recording 
the additions to inventory. 

- Parts Issues. All issues of parts are tracked and the appropriate 
adjustments are made. All issues are recorded and may be costed 
using either the average or the FIFO method. Transfers between 
storeroom locations, turnins from mechanics, and return of parts 
to vendors can also be handled. 

The various activities of the Inventory Control Module are started by means of 
commands listed in the Help Command Screen Display. This display is shown in 
Figure A.10-16. 

Purchasing 
A listing of stock items with stock levels below the specified minimum may be 
produced at any time at the request of the user. A sample copy of this 
listing (''Reorder Requirements Report") is shown in Figure A.10-17. For any 
of the items included in this listing an automatic purchase order may be 
generated on the screen. Alternatively, purchase orders may be created 
manually on the screen. After review and - if necessary - editing, the 
purchase order may be printed on stock forms. 

At the time of printing, the system will initiate tracking of the purchase 
order. Issue of purchase orders, together with other inventory transaction~, 
is recorded in the transaction log which may be called up on the screen at any 
time. Open purchase orders may be displayed on the screen on request. The 
status of all open purchase orders for each vendor may be printed on request. 

The purchase history and alternative sources of supply may be displayed on the 
screen at any time. The information includes past lead times and prices as 
well as a calculation of an average price. 
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Receiving 
When materials are received, the Receiving Clerk enters the purchase order 
number, the stock number, the quantity received, and the date. If the system 
has a record of a matching open order, it will display vendor information and 
price. If there is no record of a matching order in the system, the 
information has to be entered manually if the received materials are to be 
accepted. Recording receipt of materials causes the stock level and the 
average and last price to be updated. A special command ("ONHAND") allows 
receipt of materials without changing the average price. Through another 
command ("REHAB") rebuilt items may be added at a specified fraction of their 
new price. 

Issues 
All issues from stock are recorded via the Issue Command screen. The 
workorder number against which the material is charged is recorded on this 
screen, providing the bridge to the Vehicle Maintenance Module. Turnins and 
returns are handled in an analogous manner. 

All movements of material between different locations are recorded on screen 
via the Transfer Command. Transfer packaging lists are produced and accompany 
the transfers. 

The system permits for material to be set aside as reserve for future usage. 
The Reserve command is used to initiate this. All ·open reserve items may b 
displayed on the screen. 

Physical Inventor7 Count 
For the purpose o taking a physical inventory count, a list of all stock 
items by bin location may be produced. The physical count may be entered into 
blanks in this report. From there the information is transferred to the 
system. A hard-copy report of all count discrepancies is produced. 

Inventory Status Displays and Reports 
A number of reports on various aspects of the inventory situation may be 
produced at the request of the user. 

- Inventory Status Report. This report provides detailed 
information for each stock item. It can be produced for specific 
stock items, for a specific storeroom, or for the entire system. 
An example of this report is shown in Figure A.10-18. 
Inventory Activity Report. This report summarizes orders, 
receipts, issues and transfer data for each storeroom for a 
specified period. An example of this report is shown in Figure 
A.10-19. 
The Inventory Transaction Report summarizes all inventory 
transactions for a stockroom. 

- A display of inventory on hand per location for a specified item. 
- A display of all stock numbers which correspond to the same item 

description. 
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3. Hardware 

MMM is available for any of the families of PRIME and Digital Equipment 
Corporation VAX computers, including their low-end versions, and on any 
UNIX-based 16-bit microcomputer. For example, the smallest PRIME computer is 
a model 2250 with 1/2 Mb of main memory, a 58 Mb Winchester disk, and an 
integral cartridge tape drive. A typical microcomputer configuration includes 
1/2 Mb RAM and a 20-40 Mb Winchester disk. Either one of these two systems 
would support two to three simultaneous users. 

The microcomputer option could be upgraded to support a practical maximum of 
six to eight users, while the minicomputer option in the low-end range could 
handle up to 15 to 20 users. Other minicomputer configurations can handle 100 
and more users. 

The programs of MMM are written in ANSI standard FORTRAN 77. The data files 
are a mix of direct access and indexed sequential files, all of which are 
accessible from a variety of available report writer and query systems. The 
software system was designed to interface with INFO a relational data base 
management system that provides query capability. 

4. References 

A.10-1 VISTA - Pioneer Valley Transit Authority, Vehicle Maintenance Module, 
Reference Manual, 1983. 

A.10-2 VISTA - Pioneer Valley Transit Authority, Inventory Module, Reference 
Manual, 1983. 
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COMMAND LIST 

7/25/83 
VISTA SYSTEMS 

V E H I C L E H A I N T E N A N C E 

VALID COHHANDS AREi 

WOR.K - TO [10 WORK ORDER PROCESSING 
STAT - TO DO VEHICLE AVAILADILITY PROCESSING 
FUEL - TO no VEHICLE SERVICE PROCESSING 
HARR - TO DO WARRANTY CLAIMS PROCESSING 
ItOOK - TO UPDATE TUE COltEflOOK 
UNIT - TO UPDATE THE VEHICLE HASTER FILE 

11 0 D U L E 

COHP - TO UPDATE THE SERIALIZE[I COMPONENTS FILE 
INSP - TO UPDATE THE INSPECTION FILE 
CLOS - TO PROCESS CLOSED WORK ORflERS 
ARCH - TO ARCHIVE HCIJ<K cmnEn DATA 

HELP - TO DISPLAY HELP 
OUIT - TO END THIS SESSION 

ENTER COHHAND )) 

Fig. A.10-1 

VHS 1.0 . 

.> . -0 

l 
I 

I 

Ii 
11 

! 

I, 

I 

! 



VIS'JCl's~ · 

7/25/83 

V E H I C L E M A I N T E N A N C E M O D U L E 

WORK ORDER ENTRY SCREEN 

. VISTA SYSTEMS 

H O R K O R D E R E N T R Y 

VHS l,O 

ACTION->>-----------------------7-----------------------------------
WORK t: 
UNIT t: 

OPENEt11 
CLOSED: 

... 

OPENED BY: PROJECT: 
CLOSED BY: EMPL-NO ____ >> ______________________________________________________ _ 

RESP CTR )) -----------------------------
PRODLEH >> I CODEDOOK 
fl[FECT )) I r,cscru F'T Im, Is 
f➔Cl IV I TY » I [1 I SPLAYED IIEf(C SYSTEM >> : ___________________________ : 
LOCATIONS >> 
SER NUHBRS: . OFF>> ON>> 

TIHE: HOURS>> HIM~i>) 

'ACCEPT/HODIFY/OUIT CA/H/0) >> 

---------------------------------------------------------------

Fig. A.10-2 
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v··1s·r.tl\ · · V E H I C L E ' M A I N T E N A N C E H O D U L E 

CUR~ENT OPEN ORDERS SCREEN DISPLAY 

•vEH .. ID ENTEREO FROH WORK ORDER SCREEN 

" 
MKNNNNMHMWMHNN CURRENT OPEN ORDERS MHHNNNNMMHHHNN 

.... 
VEHICLE: x-~-------x LOCI X OESC: YR HANF WARRANTY: DATE 

WORK orwER 

x--------x 
x---------x 
x---------x 
x---- .. ---x 
x---------x 
x---------x 
x--------x 
x---------x 
x-----·-----x 
x-----·---x 
x--------x 

PRODLEH DESCRIPTION 

x----------------------x 
x----------------------x 
x----------------------x 
x----------------------x 
x---------~------------x 
x----------------------x 
x----------------------x 
x----------------------x 
x----------------------x 
x----------------------x 
x---------~------------x 

Fig. A.10-3 
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x------x 
x------x 
x------x 
x------x 
x------x 
x------x 
x------x 
x------x 
x------x 
x------x 
x-------x 

OPEN(D (1Y 

x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
x-------x 
X-·------X 

TRH DAL 

HOURS 

x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
x-x 
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VJS'JCA · 
V E H I C L E M A I N T E N A N C E 

· WORK ORDER SUMMARY 

M O O U L E 

tirr.tNI 01/01/RJ 

NORK ORDER NUHD[RI 1017 

V[IIJCl.E NIIHI.ICRI S04 

MORK ORDER SUHHARY 

C D T A V C H J C L E H A I N T E N A N C E 

DATE OPENED! 01/12/84 

DATC CLOSCDI 01/13/84 

OPENED IYI RFK 

CLOSCO IIYI TJS 

PROJECT• 

OATS Ol"CNI 2 

CHIii OI/J0/04 

rr,0111.[H l•CSCRll"TION STSTEH DESCRIPTION REPAIR ACTJOlt' HECIIANIC IIOURS I LADOR 
--~----··-----··---------------- ------------------------------ ------------------------------ -------- ------ ----------
IIOHi[, fC(Af( [Nil 
NOi Sr, RCAU [NI• . 

!i IUf:11: NIIHf•[k 

RCAU AXLE,SltAFT 
f;[AR AXI.E,&IIAFT 

f•C!il:RIPrlON 

NI\CIIINE s11nr•-TURNJNG GRlllf•ING 1012 
RCNOVE AND REl"LACC SANE ~ARr 1037 

TOTAL LADOR 

I•• I I PARIS l~SUED • • ■ ■ • 

02100 
01100 

19,02 
10. 12 

02100 I 29,14 

OUANTJTY t HAttrcJAI.S 

------------------------ ------------------------------------------------------------------------ -------- -----------
I :'01> AXCL DCAklNGS N/ RACE 

TOTAL HATEl'.IAlS 

TOTAL COST 

• 
• 

10.32 

10,32 

39,44 

-·-··------------------------------------------------------------------------------v1srA &YSfEH& INC, VEN IC L [ HA l NT EN AN C [ S Y·S TC H PRJNCCrON HJ ---·--- .. ··------------------------------------------------------------------------------------------------.. -------------------.. --

Fig. A. 10-11 
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1,n,1111 °>1.1111,11.1 

M A I N T E N A N C E 

FLEET DEFECT ANALYSIS 

FLEET IJ(.f' CCT IIHAL'l'SI& 

MODULE 

C IJ r I\ V C fl I C l E H,A I N_l [NANCE 
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,,1s~J:1A . YEHICL-E M A I N T E N A N C E 

REPAIR COST BY PROBLEM 

H O O U L E 

ltl"GINI 11/01/03 

RE~AJR COST IY PROILEn 

CDT A VE ff JC LE N A' J NT EN AN CE 

. LOCATJONI nAJN 01\RAGE 

f'l,OIILEN VCIIJCL£ JP NORK ORDER OPCIIEI• &YSTEN RCP ACT 
-------------------------- ---------- ---------- -------- -------- --------
MIJll'T STIIRT • TIIIINS OVCR 503 
Nnti• f S 11\F; I • llllmS OV[R 67f 

768 ll/01/83 f'UCL PNT RCN-REP 
802 ll/06/8J VOLT RCD REN-REP 

MUN' f START • Tll"'IS OVCR 212 
NUN' T SI AR I • llff."flS OVCR 443 
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809 11/06/UJ EICCTlcJC NO 11rrc 
841 I I/IJ/8J Flff.l LINE Cl.~AN 
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IIOURS t LAIOR ----- ---------
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---------- ---------
• 56.01) • 108.U • 12.43 • 4J.45 

• 19.21 
• 29,6] 
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v·Jrs~Jl~~ V E II I C L E M A I fl T E N A N C E M O D U L E 

VEIIICLE STATUS INPUT SCREEN 

7/25/03 

VISTt1 S't'STEl1S 
VMS 1.0 

V E H I C L E S T A T U S 
I ---------~--------------------------------------------------------~----

VEtllCLE: 

: 

: . 

• 

STt'1TtJS: LOCATION: 

-- --------------------- ------------

vr::1-nr.u~s r:.-Mrn;:En 
Al~E ll I !;PL tW n, 11ua: 

·--------------------------------------

El·lTEf, COWIAIW > > UP 

-- ·- -- -- --·- -------- -·· ----------- -·--·--... - ---~-- ... -· .... ··• - ___ ,.. ___ ......... --------------------
1
•
1
1'iLH1 STATUS CO£•ES M~E: F: <RETIIIW t)FTEI, ~iEf~VJCU, l (TEltr"Or,M~Y IJ!iE OML )') 

U(IIEl.1• nm i::n·;,H:), t"lU1VAIL.ft111t rem SU\l.'IC:[) 
[I ( [(( ~jf'(Hj[ II OF; 

VElf ICL.ES AF:E EMTEREI) SEUIJEIH IM Lr FOi-: [t'ICl-1 ST,HLIS cnni:. ctn RIES CAN 
l:E-: rttillE Mn THI£ SltHIJS Cllt11JGES. 

Fig • A. 10-7 . 
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VIS'fA V E H I C L E · M A I N T E N A N C E H O D U L E 

VEHICLE SERVICING FILE INPUT SCREEN 

7/25/83 · 
VISTA SYSTEMS 

V E H I C L E S E R V I C I N G F I L E 

VHS 1.0 

----------------------------------------------------------------------
DATE 

VEHICLE 
FUEL ADDED 

OIL ADDED 
TRANS ADDED 

COOLANT ADDED 
MILES ADDED 

ENTER COMMAND>> 

CURRENT MILEAGE: 

----------------------------------------------------------------------
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VIS']CA 

7/25/UJ 

V E H I C L E M A I N T E N A N C E H O D U L E 

WARRANTY CLAIMS INPUT SCREEN 

VISTA S'fSTEtlS 

HARf<AMTY CLAlllS 

VHS 1.0 

--~-------------------------------------------------------------------
AF•' WJHl)ER : 

WORK ORDERS INCLUDED: 

J) 

6) 
2) 
7) 

CU\IMETI 

UtltOf~ $: 
I lf., l HI. ·f. : 

l:i.i'fE 

Ji 
, . \ _, 

[IATE: 

4) 
9) 

RECFIVEH 

UHlflfi i - : 
nA ·mi_ t.: 

l•,'HE 

5) 
10) 

------------------------------ ---·-·------- -- --------···· ---------------------
l:.IITER Cotltlr11W > > 

fig. A. 10-9 
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V'IS'I'A 

7/~5/U:i 

V E II J C L E 14 A I N T E N A N C E H Q D U L £ 

VEIIICLE MASTER FILE INPUT SCREEN 

VISTA SYSTEMS 

V E U 1 C l. E: H A S T E f< f 1 l. f: 

VtlS 1.0· 
I 

---------------------------------------------------·--------------------
IJDI III: f'LEt1" I LOCHI STftl LIS I 

MODEi.: MMU:1 U~l~GTII: •u n r11: 
l•El.V: S'JG I Hflf< I lTf<tll 

111LEAG::>> tHf) I YH.11 1.·r,:i: 

FUELi on., (;(l0l.1 .1 f<Mi I 
1'l RE: Ktll.1 Arn: !"il:AT I • 
n,r,K• roml\: 1 ur: Ol>lr, I 

l.f\ST HISP> > T(PE: CUii 1ft LES: 
m:x r 1 ur.P > > lYPE: ,YI till [f, I 

ENTER COHHAHD >> 

---------------------------------------------------------------------• I 

Fig. A.10-10 
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VEIII .CLE 14AIHTENAflCE MODULE 

V'J(S~JrA\ CODEBOOK FILE INPUT SCREEN 

7/25/BJ VMS 1.0 
VISTA SYSTEMS 

C O D E D O O K F I l E 
I ---------------------~----------------~---------------------------,----

C0[1E TYPE I 

LONG .NAHE I 

suorn NAHE: 

ENJEU COM~MNfl > > 

CODE TAGI 

------------,----------------------------------------------------------
VALID TYPES: PCPROnLEH>, GCGROUP>, ACACTIVITY>, S<SYSTEH> 
VALll• TAGS: 1 TO lJ, CIIArMClTf,S, NO,l[IIJPLICATEI•, Jm:umrs 

HIGIIER LEVEL COl'IES 
'LONG NAHE: 1 TO 32 CHAIMCTEf,S 
SIIORT tlAtlE: 1 TO O CIIAr,Ar:TEfiS 

Fig. A.10-11 
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V'IS'-I1'1~ 
V E II I C L E M A I N T E N A N C E M O D U L E 

SERIALIZED COMPONENTS INPUT FILE . 

7/25/8"3 
VtlS 1.0 

VISTA SYSTEMS 

S E R I A L I Z E D C O H P O N E N T S F I L E 

-------------------------------------------------------------------
Cotlf'OtlENT > > 

NIIA» 
COMP: 
COUP: 

VEHICLE)) CURRENT: 

.fiERIAL MO: 
SEJUAL NO 1 

PRIOR: C/0 1 S1 
OIi VEIi: (dat.c) OFF VEIi: (dale> 

MILEAGE)) CURRENT: 

SVC HRS)) CURRENT: 

PEL IVERY: 
IH SERVC: 
WARROHTY: 

ENTER COHHANll)) 

PR I Of~ : LI FE a 

PRIOR: LIFE: 

MANtJF: 
MCJIILL: 
rnm: 

--------------------------------------------------------------------
NHA = NEXT HIGHER ASSHIJ'ILY (OM 11111r.11 TIIIS cmir·1·1unH "(S HOIJMT(ll) 

Fig. A. 10- 12 
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'\l~J[S' Jl~. 

7/25/83 

V E H I C L E H A I N T E N A N C E M O D U L E 

UISPECTIOUS INPUT SCREEN 

'.'I!iTA SYSTEMS 

I N S P E C T I O N S C U E [I lJ L E S 

VttS 1.0 

----------------------------------------------------------------------
IUSf'ECTION > 

lHSPECTION CYCLES> 

DESCRif'TIOHI 

INCLUBE~; I 

El·ITEf~ COMtlMlfl >) 

FLEETI 

IN HILE~;: 

HISf' 1[1: 

IM IIOLHW: 

-___ .... _ ----·-------------------------•-4-----------.... ...... .. --•- ·-··· -· --- ------- ··--------

Fig. A.10-13 
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V E H I C L E MODULE 

VJS'l~ 
M A I N T E N A N C E 

VEHICLE MASTER LIST 

PAG[I 2 
RUN IIAT[I Ol/31/04 . 

. VEHICLE NASTEA LIST 

C D T A V E H J C L E NAINTEHAIICE 

UCHICLE ID YR NAHf FLT RST LUC NTD-NIL CUfl-ttlO NEXT INSPECT FU£L OIL CODI. LFT TIRE KNEL AJA SEAT FIIC Rf« F\.N R\.N 

230 71 FLX RU " I 0 A 800 D 40 P/6 99 1222 H TR UPH N 

301 63 fi"C RU A A 0 A 800 D 40 P/6 ., 1222 N N FUI N RH 

302 Bl G"C RU A T 0 A 800 D 40 P.16 ., 1222 N N ru1 N RII 

J0J 63 GHC RU A T 0 A 800 D 40 P.16 99 1222 N N FUI N AH 

304 83 GHC RU A s 0 A 800 D 40 P.16 ., 1222 H H FUI N RH 

305 63 Gitt RU A T 0 A 800 D 40 P.16 9f 1222 N N rHJ N 

306 63 GIIC RU A T 0 A 800 D 40 P.16 99 1222 N H rHI N 

307 63 GtlC RU A " 12 82 A 71B D 40 P.16 ' ' 1222 N N FUI N RH 

308 63 GHC RU A A 0 A 800 D 40 P/6 99 1222 N N FUI N f:-11 

J09 Bl Gl1C RU " A 0 A 800 p 40 F'/6 99 1222 N N FUr N RH 

310 63 GH~ AU A A 0 A 800 D 40 P/6 99 1222 N N FIii N 

311 64 GHC nu . A " 0 A 800 p 40 P.16 99 1222 N N FIii N 

312 64 GHC RU A " 0 " 000 p 40 P/6 99 1222 N N FIii N 

. 313 64 GHC RU A " 0 A 800 p 40 P/6 99 1222 N N . FIii N 

314 64 G"C AU A A 0 A 800 D 40 P.16 99 1~~i N N rtll .. 
315 64 G"C RU A A 0 A 800 D 40 F".16 99 1222 N N FIii N 

JU 64 rmc RU A " 0 A 800 D 40 P/6 99 122:? N N flll N 

311 64 rmc RU A A 0 A 000 D 40 P/6 99 1222 N N F'HI . ·" 
3111 64 r.HC RU A A 0 A 800 p 40 P.16 99 l~:?:? N N ml N 

319 64 GHC RU A " 0 " 800 fl 40 ,..,6 99 1222 N N r11 1 N 

3:'I) 64 G"C RU A " 0 A 000 . D 40 P/6 99 12~2 N N r111 N 

400 70 nx RU A T 0 " 800 r, 40 P/6 99 1222 N N rHI N 

401 70 nx nu A T 0 A 000 II 40 P/6 97 1222 N N r111 N 

40:! 70 F'LX RU A T 0 A 000 II 40 f'.16 99 I 2::2 N N rtll II 

40:J 70 nx r,,, A T 
. 0 A 000 D 40 P/6 99 12~= N N rttl N 

404 70 rLX llU A T 0 A 800 p 40 F'/6 79 12:::: N N rlll N 

40:i . 70 FI.X AU A T 0 A 000 II 40 P/6 " 1n2 N N r111 N 

406 70 nx AU A T 0 A 000 D 40 F'/6 ' ' 1222 N N FHI N 

407 70 FLX RV A T 0 A 800 p 40 P/6 99 1222 N N F'HJ :1 

408 70 r1.x RV A T 0 A 000 D 40 r-16 99 I 222 N N rtll N 

40'7 70 I 1.X RU A T 0 A 000 D 40 f'.16 7? l 2:::? N N rtll N 

410 70 n.x nv A T 0 A 000 D 40 F"/6 9'f 1222 N " r111 N 

411 70 ru r,v A T 33 JJ A 767 II 40 F".16 9? IZ:!~ " " "'' N 

412 70 ru r,v A T 0 A 000 (I 40 f'.16 ,, 12::2 N " F'HI N 

41: 70 · fLX RU A T 0 A 800 D 40 ,..,,. 99 l::!22 N N rtll N 

414 70 nx RU A T 0 A 000 D 40 P.16 99 12:::: N N F'HI H 

41S 70 r1.x RU A T 0 A 000 II 40 P.16 99 12::::? N " ru 1 II 

416 70 fLX IIU A T 0 " 800 D 40 ,.,,. f9 122:! N H nu N 

417 70 rLJC RV A T 0 A 800 D 40 ,.,6 99 I:!:!.? N N FIil H 

418 70 F'LX IW A T 0 " 000 0 40 F·/6 99 1222 N " FIii " 
419 70 rl.X RV " T 0 A 000 (I 40 P/6 99 l:.'22 N N flll .. 
4::!0 70 nx RV A T 80 80 A 720 I• 40 F'/6 ,,. 12i: N N F'HJ N 

4:.'I 70 nx RV " T so 50 " 1:;o II 40 " ,.,,. 99 12::!2 N ,, 1"111 .. 
4:?l 70 FLX RV A T 0 " 800 II 40 P/6 t9 12:!2 N N rtll " 
4:?l 70 ru RU A T 0 " 000 D 40 ,..,,. ,, 1222 N N FHI " 
424 70 ru , RU A T 0 A 800 D 40 ,.,, ,, 1222 N N F'HI N 

--··------------------------------------------------------------------------------------------------------------------------ ----
Ul~JA StSflNS INC U C II I C L t N A I N T E N A N C E SYST£N 

PRl~CTON N.I 

-··---------------------------------------------------------------------------------------------------------------------- -.. -
Fig. A.10-14 
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VJ[S'JCA 

J.UH [IATEI 0l/Jl/84 • 

TYPE 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

V[SJA SYST(NS INC 

V E H I C ~ E 

C D T A 

CODE TAO 

01010 
010::?0 
OIOJO 
01040 
02010 
0:?020 
0:.!030 
02040 
02050 
0:?060 
02070 
OJOIO 
OJO:!O 
OJOJO 
OJ040 
oJo,o 
04010 
04020 
04030 
04040 
040'.iO 
04060 
04070 
04000 
05010 
05020 
05030 
0~040 
06010 
060::?0 
06030 
06040 
060:iO 
060&0 
06070 
06000 
07010 
07020 
07030 
07040 
07050 
070&0 
07070 

M A I N T E N A N C E 

CODEBOOK LI ST 

COllEllOOK LIST 

M O D U L E 

V E H I C L E N A I N T E N A N C E 

LOtlO NIINE 

FnDNT AXLE,TIE ROll9 ENDS 
rno11T AXI.E,KNIJCKLE ASSY. 
rr.mn AXI.C,11:Hlll PIN 
rnoNr AXIE,CONTROL ARN-LEVERS 
f,CAR AXI.E,SIIAl'T 
REIIR AXLE, ltOll!H NO 
RCAR AXLE, CIIRRICR 
REIIR IIXLE, PEARJNO 
RC/Ill AXI.E, GCl\rcs 
REAR AXLE, SPl~CR 
RCAR AXLE, PJNJON 
A IR SIJPl'l Y SYS rr.t1-I\JR CONl"RESS 
I\IR sur•M.Y SYSl[H-GOVCRNOR 
AHc SIIPJ•LY SYSTEN-VIILVES 
AIR sun·LY SYSlr.H-LJN[S-HOS[S 
AIR SUl'l"LY SYSTCN-TIINII.S 
~nAl([S,IIDJUSltr.s 
DRllt.:CS, r.uocs 
l•Rll"CS, LJHCS··IIOSES 
1,r,11,..ES, sr•lflCkS 
IIRIIH!i, CI\H !illllrTS 
11111\HS, CIIIINIILRS 
flrlllHS, VIILVCS 
flnllt.:ES, CONrROL RODS 
CI.IITCH ll!iSY 
CLUICII IIISC. 
CL Ill t:11-f'ltH!ilJIIE PLATE 
CLurr:ll•llCIIRING 
COOL Jllli-J.ADIIITOR 
COOLIIIO-!iURGE TI\NK 
COOLJNG-VALVCS 
COULINO-MATER f'UNP 
COOllllG-rAN llfcJVC 
COOL J NG- 111crmor. TAT 
COOL JNll-TUf•CS-IIOStS-LI NE9 
C00LIIID-Gll!il(Elr. 
ELECTRICAL-STARTER 
ELECfRICIIL•GCNCRATOR-IILTERNATO 
ElECTRICIIL-IICATER llLOMtR ttOTOR 
El.EC IRICAL-rlf:GIILATOk 
Eltl: IRICAI.-LI0111 S 
Cl.[Cfk IC/IL• JNS I filJttENTS-01\UG[S 
[LttfRJCAL·VIILVCS 

SHORT HANE 

V £HI .Cl£ NA INT EN II H C £ SY 8 T £ N 

PIIG[I 

rr:INCETON NJ 

----~----------------------------------------~----------------------------------------------------------------------------------

Fig • A . 10-15 
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, 1-J[S'Jl J\ 

HELF C 

AFC 
AS:! 
ORZ Pl.ID 
CSN 
(FO 
[SN 
IS S 
LOG PWO 
LPR 
LSN 
Ll.F 
~PO 
OtJ II 
POS PHO 
a 
RCV 
REF F\.O 
RES 
RSV 
RTM 
SEL FOR 
TRF 
TRt-. 
UON 
UPR 
USE 
VPC' 

I N V E N T O R ¥ H O D U L E 

HELP COMMAND-SCREEN DISPLAY 

LIST OF AVAILAOL[ COHHANOS FOR INVENTORY SYST[ff EDITOR 

- CISPLAYS H[LP INFO FOR COMMAND •c•. •c• IS OPTIONAL. 

- USED TO GENEQATE PURCHASE OHDER OATA FROH REQUISITIONS REPORT. 
- PER~ITS AOOITIC~ CF N[\. STOCK ITEMS TO TH[ IHVEHTORY. ' 

f - DISPLAYS RECORDS SEOU[NTIALLY USING FOR~AT 'f'• 
- PERHITS DELETION OF INVE~TO~Y STOCK RECORDS. 
- F'[RI-IITS CHANGES TO CE. f'AC[ TO PUPCl-'ASE OP.DER INPUT OATA. 
- USEO TO CHANGE COOK PRICE AHD/0~ VENDOR INFOPHATION. 

USED TO RECORD AN ISSUE FROH INVENTCRY. 
CO> - DETAILED TRANSACTION LOG, P~O IS R[QUI~ro. O<AT[) IS OPTIONAL • . 

DISPLAYS RtC[NT PURCHASE ORDER PRICE INFORHATIOn. 
- OISPLAYS CATA AeOUT A SPECIFIC STOCK NUMP[R. 
- DISPLAYS PRl~AfiY R[CORC FOR A SP[ClFl[O ALT[PNAT[ PA~T NUHB(~. -
- ~S[D TO FORC[ E~T[R PURCHASf ORC(R DATA. 

0 I S P L A Y S O tJI I A IW S T A 1 U S O A T A F O R S P [ C I F I [ 0 I TE H • 
( N ') - D I s p L A y s O p U! p u R C II A s [ (1 n D E P. s T A T u s • p ij O I s P. E a u I R E D • 

- rxJTS l~V[NTORY ~YSlEM. 
- US[C TO h[CO~O P[C[IPTS INTO INV[NTOQY. 

N - FROVUC[S REPORT •~•. P~~ IS R[OUIR[D. 
- I) I SP LA Y S C LP REN T P [ ~ [ RV A T I O fl S O 'r R [ 0 U [ S T I/~ G ST On F: R 00 f-1 • 
- US[U TO R[S[RV[ ITEMS FOR TRANSFER. 
- US[O TO R[COP.0 TH[ RETURN OF AN ITEM TO THE V[NDJR. 

0 - DISPLAYS NUMP[R A~O DESCRIPTION FOR ITEMS UJTH CESCRIPTICN •O•. 
- RECORDS TRANSFER OF ITEMS FROM STOREROOM TO STO~~ROOH• 
- TO R[C0PO T~[ TVRNI~ OF AN ITCH AFTER AN •1~sur•. 
- USED TO CHAUGE UIN LOCATIONS ANO ORDERING PARAMETERS. 
- USED TO UPDATE PURCHASE PRICE INFORMAT~ON AFTER ~ECEIPT. 
- rISPLAYS SUMHARY USAGE DATA FOR SPECIFIED IT[He 

VOIDS SPCCIFJC STOCK ORDERS fEFC.R[ RECEIPT. 

Fig • A • 1 0- 16 
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11·]1S'JT1 
A \ .L. . . ll. 

RUN DATE; Ol/06/84 

STOCK NU11DER 

I 1.104::17 

1119840 ·~ 
l2006l77 

l:?02t,4D0 

127t,87 

127710 

120-PI 

l)l702 

15•JO':ll 

l54J095 

15)DJ905 

l :,:,o•096 

15(.02~0 

15807D2 

15D0705 

lt,-120 

1857268 

1D5D749 

18t,U89 

IOt,1785 

1861791 

IOt,4279 

I N V E N T O R Y MODULE 

REORDER REQUIREMENTS REPOR~ 

PAC:E: 2 
REORDER REOUIRENENTB REPORT 

PI D NEER YA LL E Y TRAN ;& IT AU.THOR TY 

Y-T-D •. ,.NOST RECENT SUPPLIER .••. 
VENDOR DATE PRICE AVAIL ORIJAD BKORD ftlNln AEORD ISSUE DESCJIIPTION 1 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE •• 0 0 

•• NONE ON FILE•• 0 D 

•• NONE ON FILE•• p 0 

•• NONE ON FILE•• 0 0 

•• NONE DH FILE•• 0 0 

•• NONE ON FILE•• 0 0 

H NOtlE ON FILE H 0 0 

•• NONE ON FILE•• 0 0 

•• "ONE ON FILE•• 0 0 

• • NOIIE ON FILE • • 0 0 

•• NOUE ON FILE •• 0 0 

•• NOHE OH FILE•• 0 0 

•• NOIIE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NONE ON FILE•• 0 0 

•• NOIIE ON FILE H 0 0 

•• NONE ON FILE•• 0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, .. 
, .. 
, .. 
l 

I 

4•• 
2•• 

••• 

I•• 
I•• 

16 

:, 

••• 
I•• 
, .. 
I•• 
, .. 
I•• 

I•• 

I•• 
I•• 
, .. 

., 
4 

a 

20 

10 

18 

32 

2, 

I . 

0 REC:~TOR-YOl!TAC:E Ill& 

0 &OLDCJID-&TARTER ATS 

0 BATTEIIY-DELCO ATS 

0 RECTIFIER ATS 

0 HARNESS, Wiil lNQ IITS 

0 IIASltEJI- FAN • DRIVE RT& 

0 NUT-6N1E AS 6\'ID6l RTS 

ss " 
'•". 

s. s. 

0 CARTRIOCE-TRANSPIISSION FLUID F 

0 IOLT, COV. COVER l/4• I :J/4• 

0 CAP ASSV, OIL FILTER 

0 CATCH ASSV. 

4519-21 

0 BUSHl~-FRONT [ND &\.~PENSION K 

0 NUT IHS 

0 OASKET - TACK CAP 4:,19 

0 BRUSH - SPEED DRIVE UNIT 

0 IRUSH - SPEED DRIVE UNIT 

451 

45 

0 &WITCH-I~ V SIC:NAL CSICNAL 6TA 

0 WASti£A-1"'5Ul.. SS '1950029 

0 6TUD-H[ArER l'IOTOR 4l19 

0 SPACER-"4SIIEA 4:,1• 

0 SPRINC:-STAATER IRUSH 4519-4:, 

0 WASHER-CE~- • &TARTER TCP" - ST 

0 IU&IIINO-\.U.TA(;E RE«;IA.ATOR 

----·--------------------------------------· ---------·------------------------------------------------------VISTA SYSTENS INC INVENTORY CONTROL IJYOT(N PRINCCT~ NJ 

Fig. A. 10-17 
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, 1-1, ~·--1r· ~-,, 1L· __ 1 )-. 
INV EN .TORY M O D U L E 

INVENTORY STATUS REPORT 

" "" uAlia : O110~,u• l~NIOIIY G1AIU6 HEPOIIT .PACE: ::I 

P I O N E E R V A L L E Y T R A N 8 I T A U T H O R I T Y 

S~OCK HUNBER , tESCAIPTION 
S!ORE BIN LOC LAST ISSUED LAST ORDERED LAST PRICE AVO PRICE 

0474-0004-001 ---> WINDSHIELD-ROADSIDE ( LEFTHAND I CRIRV1AN 
Sl'ANCFLD • ■ •Cl.ASS 

< TOTALS > 

0'14-0005-002 ---> MINDSHIEL.D-CURl&IDE ( RICHT HAND I CRUNNAN 
Sl'ANCFLD l•OLASS 

( TOTALS ) 

e,.i2-ua-00 1 ----> C0t1PRE6SOA ASBY. ORUNNAN 
S,,ANCFLD . CAl. 2-H 

(TOTALS> 

04'0-257-001 --> VALVE-HEICHT CONTROL CRUl1HAN 

055:J90 

o.oeo6 , 

I ' ) '.' 

o.407' '. ,1:. 

07591 1 

~!. ' 
onMo ;i; 

082917 

082918 

~RNCFLD CAl2/TC. 
( TOTALS ) 

--> CLIP, PEDAL PAD TOH 4519 
Sl'IINCFLD c-a-o 

C TOTALS > 

-> STUD, CLUTCH HOUSING TDH-CEN. APPL. 
SPIINCFLD F-2-D 

C TOTALS > 

-) IUSHINO, CONTROL LEVER TEH 4519 
SPANCFLD C-1-C 

< TOTALS) 

-> YOKE, ACC.CONTROL BLIDE END-TOH 4519 
SPIINCFLD c-a-o 

( TOTALS > 

--> PIN, YOKE-LEVER IDLEII-TDH 4519 
SPIINCFLD C-3-C 

< TOTALS > 
-> Nllf, LOCKIHO FRONT WHEEL 4'19-:U-RTB 

SPIINCFl.D F-1-0 
( TOTALS ) 

-> Nllf, TOH 4519-21-RTS • FLX 
• • liPIINCFl.D NONE 

(TOTALS) 

NININ ON ORDER ON HAND 

0 

I 
I 

0 

0 

0 

0 

0 . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I Q 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

VALUE 

0 . 00 
0. 00 

0 . 00 
0.00 

0.00 
0. 00 

0.00 
0.00 

0.00 
0.00 

0 . 00 
0 . 00 

0.00 
0 . 00 

0. 00 
0.00 

0.00 
0.00 

0 . 00 
0.00 

0 . 00 
0.00 

-- - -----------------------------------------------------------------VISTA SYSTENS IM:. I N Y E N T O R Y C O N T II O L I Y I T E N PRINCETON HJ 

-------------------------------------------------------------------------------------------------------
Fig. A. 10-18 
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APPENDIX B 

NAMES AND ADDRESSES OF 

SYSTEM DEVELOPERS 
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B.1 Vehicle Maintenance Reporting Standards (VMRS) 
American Trucking Association, Inc. 
1616 P Street, N.W. 
Washington, D.C. 20036 
(202)797-5371 

B.2 Hercules Vehicle Maintenance Reporting System 
Computer Task Group, Inc. 
800 Delaware Ave. 
Buffalo, NY 14209 
( 716 )882-8000 

B.3 Fleet Maintenance System (FMS) 
DDS, Incorporated 
5155 Mercury Point 
San Diego, CA 92111 
(619)565-9166 

B.4 CPMU/V 
The Facts Corp. 
275 Fresh Pond Parkway 
Cambridge, MA 02140 
(617)864-5900 

B.5 Fleet Controller 
Fleet Technologies International 
P.O. Box 1070 
Minnetonka, MN 55343 
(612)938-8861 

B.6 TRANS-PAC 
MTD Project Services, Inc. 
8050 Seminole Office Center, Suite 302 
Seminole, FL 33542 
(813)398-4436 

B.7 Vehicle Maintenance and Monitoring System (VEMM) 
Modeling Systems, Inc. 
Ten Emerson Place, Suite 3-E 
Boston, MA 02114 
( 617) 227-6778 . 

B.8 MICRO (EMIS) Equipment Management Information System 
Public Technology, Inc. 
1301 Pennsylvania Ave., N.W. 
Washington, DC 20004 
(202)626-2400 
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B.9 Transit Maintenance Management System 
Western Transit Maintenance Consortium 
METRO 
Municipality of Metropolitan Seattle 
Exchange Bldg. 
821 Second Ave. 
Seattle, WA 98104 
(206)447-6829 

8.10 Maintenance and Materials Management (MMM) 
VISTA Systems, Inc. 
900 State Road 
Princeton, NJ 08540 
(609)921-0065 
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