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ABSTRACT

Argos is a prototype multimedia database, developed as a Battle Group

Commander's assesment tool and a shipboard data management tool. The ultimate

goal of Argos is to provide database support for the "Paperless Ship" Navy. This

thesis furthers research on Argos by analyzing, designing, and implementing a

fully workable Planned Maintenance System (PMS). This implementation

demonstrates both the capabilities and benefits such a system would have for the

Navy.
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I. INTRODUCTION

VADM J. Metcalf, USN (Retired), is credited with the concept of the "paperless

ship" navy. He expressed the idea of eliminating all material held in paper form

from the navy's ships. Today, vast amounts of paper are required in the day to dy

operation of the navy. This paper consists of many different types of documents

and forms, including correspondence, personal records, medical records, pay

records, technical manuals, and maintenance manuals. Substantial amounts of time

and money are required to maintain this material, and the amount of weight and

• space that is taken up on ship is considerable. These resources can be put to better

use for either weapons systems or to improve living conditions on board ship.

The current thinking on solving this problem revolves mostly around the

transformation of information currently held in paper form to a digitized format for

use with computers. However, the solutions being worked upon generally involve

systems or databases that have been on the market for a while. Although many of

these systems and databases are very capable, they don't necessarily provide the

best solution because the technology involved is usually already outdated. For

example, most databases currently in use don't allow for the integration of text and

graphics. Additionally, the majority of equipment that the navy currently has is not

generally suitable for presenting information in a natural form that personnel are

used to seeing it in, i. e., text and graphics.

In January of 1988 a new solution was presented by two students at the Naval

Post Graduate School at Monterey California. CDR B. B. Giannotti and Lt Kevin

F. Duffy came up with the idea of developing a system using off the shelf equipment

not usually associated with the navy [Ref. 1]. Their system, a multimedia database,
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simultaneously combines the use of several media at once. The media is in the form

of graphic images, text, and sound (digitally recorded and computer generated). The

name of their project is Argos. The purpose of their research was to provide a

prototype system that could be used both as a Battle Group Commander's

assessment tool and a shipboard data management tool.

The Apple Macintosh1 was chosen as the equipment for the implementation of

their prototype. This Macintosh was chosen because it has the ability to present

information in multiple forms, including text, graphics, and sound. This capability

exists without any requirement for any special programs or modifications to its

internal components. Hypercard was chosen as the development environment for

the system. Hypercard's programming language, Hypertalk, uses objects,

techniques, and has many of the properties found in object-oriented languages such

as Lisp and SmallTalk. Hypercard developed with all users of the Macintosh in

mind, supports ease of development, modular programming and reusability. One

added benefit of Hypercard is that it is delivered with every Macintosh, so there is

no added cost for procurement.

Giannotti and Duffy divided their prototype into six different functional areas.

These included: maintenance, operations, medical, supply, and administration.

Their prototype consists of the development of only the maintenance area,

specifically the LM2500 gas turbine engine on a FFG-7 class ship. This opened up

many of the other areas for future research, development, and implementation.

I Macintosh, Hypercard, and HyperTalk are registered trademarks of Apple
Computer.
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The purpose of this thesis is to continue development on the Argos project. The

Planned Maintenance System (PMS) section of the maintenance module was the area

chosen for design and implementation.

PMS is the system developed by the navy to provide each ship, department,

and supervisor with the tools needed to plan, schedule, and control planned

maintenance. The system, as currently implemented, provides comprehensive

procedures for planned maintenance, scheduling and control of tasks, and

descriptions of the methods, materials, tools, and personnel needed for maintenance.

Although the Planned Maintenance System (PMS) now in use has been very

effective, it is believed that there is a better way of doing it. The system has

changed little from when it was first introduced into the fleet. Although computers

have become an everyday part of the navy, their involvement in the day to day

operation of the Planned Maintenance System is almost nonexistent. There is one

notable exception to this. The navy maintains an on-line database that is a repository

for the complete list of MIPs and associated MRCs for each of the class of ships in

commission. However, this database is not readily available to the average PMS

user and is difficult to work with. Additionally, the information presented here

consists only of the written sections of the cards with no provision for the

presentation of any graphics or pictures.

The Planned Maintenance System as it now stands is tedious, time consuming,

and man power intensive. The prototype system, "Argos", can be extended to

bring the Planned Maintenance System up to date. Using the Macintosh and

Hypercard, system can be designed and implemented that will brig relief from

such mundane tasks as PMS scheduling, record keeping, spot checks and

accomplishment tracking.
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The purpose of this thesis is to provide a complete working PMS system,

usable on any ship in the fleet. Although this system will work for any ship, the

information contained in the database is relevant only to the FFG-7 class of ships.

This is due to the time and resou.-ce constraints placed on the development of this

system. All information in the database is up to date, as the information for the

cards was down-loaded directly from the navy's PMS database.

The organization of the thesis is as follows. Chapter II, the problem statement,

discusses the problems found in the PMS system as it currently implemented.

Chapter III is a brief discussion of Hypercard and its programming language

Hypertalk. Chapter IV discusses the approach taken in, and implementation details

of, the system as developed. Chapter V provides conclusions, other programming

environments looked at, and recommendations for follow-on work. The appendices

consists of a users manual (detailed description of system use),"d Hypertalk

scripts for the various stacks of the system. ( L )

4



II. THE PROBLEM STATEMENT

In this day and age, computers have become a indispensable part of everyday

life. They are found at almost every level of the Navy and are involved in just about

every facet of Navy life. They have become integral parts of radar systems, fire

control systems, and navigation systems. They are involved in payroll systems,

satellite communications, ship's propulsion systems, and aircraft flight control

systems. Personal computers, once a novelty item, can now be found in just about

every ship's office.

Computers have been used to relieve the drudgery of every day life. They

have been used to automate many of the mundane day to day tasks found

throughout a ship or office. Individuals that have had the opportunity to work with

computers have found out indispensable they are.

The Navy's goal for the future is to completely computerize every conceivable

operation there is today. In that endeavor, the Navy has or is spending vast sums of

money on research into computer systems and computer software.

Although the U. S. Navy is putting a great amount of effort and time into this

goal, many operations on board ship are still being done with little or no help from

computers. One such operation is the planning and scheduling of day to day

maintenance on equipment found on board ship as provided through the Planned

Maintenance System.

PMS is the system that was developed to provide each ship or department with

the necessary tools for ensuring the maintainability of systems and equipment found

on board ship. It is a system that has improved both the reliability and

maintainability of the equipment. It has lead to improved levels of training of
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shipboard personnel because individuals get involved with the equipment on a daily

basis. Long term costs involved with the repair of equipment have also been

reduced due to the Planned Maintenance System. However, PMS is not without its

problems.

PMS management as it is now implemented is very manpower intensive.

Considerable amounts of paper work are generated and large amounts of time are

spent on jobs which are routine and could be done on a computer. Other problems

of PMS include:

* In daily operations, feed back information and record keeping can barely be
taken in account because of the volumes of the information that is generated.

" An integrated view of the everall PMS system for a particular division is
difficult to picture.

" History logs of individual equipments are usually unavailable.
* Planning of PMS jobs is a difficult task because in order to make the best

utilization of available personnel one must take into account the ship's
obligations and other special scheduling requirements which may or may not
be available at the department or division level.

* Comments and other information related to the PMS jobs should stay together
with the job in order to help as evaluate them and take actions to improve the
overall maintenance system.
Rescheduling of jobs, that were not completed on their assigned days, is also

very difficult. Other maintenance jobs completely separate from PMS must
also be included in the rescheduling in order to avoid overloading of any one
particular work day.

* Time is waisted each day preparing for the days work assignments. Automatic
generation of the daily work schedule for an entire quarter for each work center
would give us the ability to prepare early for the next days and start jobs right
away each morning without wasting time on preparation.

* PMS cards can be easily lost or destroyed, especially in engineering
compartments. Interested individuals are discouraged or prevented from
taking cards and reading it at their own leisure. Instructions on the cards are
only presented with text and diagrams that barely help the individual.
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The goal of this thesis is to provide a solution to the problems encountered by

maintenance personnel in the Navy. Through the use of computers, the overall

Planned Maintenance System will be easier to work with. Computers will allow

accessibility to all hands, which is going to lead to an improvement in both the

condition of the equipment and the level of training of the personnel on board ships.

The problems for which solutions will be provided for in the design and

implementation of the PMS module include the following.

Scheduling of the PMS jobs is a difficult task that up to now has been done

completely by hand. Taking in consideration the various ship's obligations and

activities with an equal weighing of every day's schedule is hard to do. Scheduling,

-as it is now done, involves little or no coordination between divisions and as a

consequent of this, the fact that jobs require coordination between work centers is

not taken into account. The individual preparing the schedule should have some

knowledge of the ship's schedule for the next quarter, something which is not

always available. The person assigning the repair maintenance jobs is usually not

able to take in account the actual work load of a particular day because he doesn't

have a cumulative man/hour visualization. The complete scheduling process is time

consuming and very tedious, requiring the filling out of long term, quarterly, weekly

and daily forms. The solution to this problem will encompass bypassing all this

work and producing directly the daily schedule for each work center.

Rescheduling of the PMS jobs, though a task that is very important, is also very

cumbersome. Supervisor's usually end up by rescheduling jobs that are not very

important or leaving out jobs that should be rescheduled and completed as soon as

possible. Not all scheduled jobs can always be done, supervisor's can end up

completing jobs delayed only for a couple of days and leaving jobs delayed for
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longer amounts of time to be rescheduled again. The solution to this problem will

encompass the automatic rescheduling of uncompleted jobs.

Classification of PMS jobs was not available up to now. Whether a job could

be done under way or at port or under other special conditions was left up to the

individual's common sense and knowledge. The possibility exists for supervisor's

to end up planning propeller removals during periods the ship is under way, or

major repair jobs on holidays during which the required personnel wouldn't be

available to complete them. Job classification should automatically be taken into

account during job scheduling.

Naval ships can only carry a limited amount of copies of the PMS cards.

During the performance of very long jobs, in hard to reach spaces, it is desired that

the individual who completes them to have a copy of the PMS card along with him

in order to perform it step by step with precision. Cards can be lost or destroyed

during use. The ship as a self contained operating unit should have the capability to

reproduce its own PMS cards. All the on-line PMS systems developed up to now

consist only of static text for reference purposes only. The solution to this problem

is to provide a system that contains the actual PMS cards. Instructions to the

personnel on completing a particular job should be given on an individual basis, and

although the PMS cards are very well written, the instructions are not always self

explanatory to inexperienced personnel. The solution is provide for cards that are in

a format that personnel are used to seeing. The cards will include diagrams, tables,

extensive search capabilities, pictures showing the hard to identify parts of

individual equipments, and instructive photographs of personnel doing the PMS

jobs.
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Historical status logs for equipments are something very hard to keep track of.

Important PMS jobs should stay together with other repair jobs in a 'history card'

for each piece of equipment, so that a record of equipment performance and required

maintenance can be used to prevent future failures.

Data on a particular piece of equipment is hard to find, because of the various

bulky volumes must be referred to in order to gather all the pertinent information.

Reports and other comparative feed back information are not easy to see in the

current formats.

All notes and comments about any one PMS job should stay together with that

job so that the supervisor can easily review them for evaluation purposes.

Repair parts needed for a PMS job should be easily accessible directly from the

job and cumulative catalogs for all the repair parts should be generated. This will

save both time and work, by having the repair parts ready and on the spot before

beginning working on a PMS job.

The previously mentioned problems are by no means the only ones, but they

represent the ones that are the most tedious and time consuming to do on a day to

day basis.
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III. THE PROGRAMMING ENVIRONMENT

A. BACKGROUND

Hypercard is a completely self contained environment for the development of

information software. It is a software construction set consisting of stacks, fields,

buttons, cards, images, and backgrounds that can be controlled, manipulated, and

programmed. It gives the user the ability to create information based software for

the Macintosh without extensive programming.

Up until now, the data base management system has been the cornerstone of

information management on computers. File management and relational database

management are but two of these.

File management is the simplest form of database software. It allows the

collection of related information into a simple file. Simple search capabilities exist,

but related information contained in separate files cannot be linked together. In other

words, duplication of information is inherent in this system

Relational databases are the more sophisticated form of DBMS. The relational

system allows links to be developed between related information contained in

different files. The capabilities of sorting, searching, and retrieving of information

also exists, but information can simultaneously be retrieved from multiple files

where the desired information is related. Because of this, information is not

duplicated.

B. HYPERCARD

The background information on the DBMS was an important prerequisite to

talking about Hypercard because the two may appear to do the same kinds of things.
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Hypercard is much like the relational database management system in that it has the

capability to link related information contained in different stacks. HyperCard,

however, allows the delivering of information in terms that go beyond the methods

found in conventional databases. There are no constraints when searching for

information, because there is no predetermined path to follow to retrieve related facts

about a subject. Unlike a relational database which is only capable of retrieving

information, Hypercard allows the user to move between stacks as the information

needs require. It goes one step farther, instead of only retrieving the desired

information, Hypercard allows the user to view the full context of related

information.

Hypercard allows documents and pictures to be linked through buttons, fields,

and user defined commands to other documents and pictures. These links, enabled

by a mouse or other input device, allow the user to instantly branch to related facts

as information is needed and retrieve them.

Hypercard has three stages of user interface/interaction [Ref 2]. The first is the

browsing/typing level which restricts the users to finding and entering information in

existing applications. The second is the painting/authoring level which allo'ws the

user to design and produce simple applications. At this level, the design tools are

available to the user to modify existing applications or create new ones. The final

level is the programming level. At this level, the user can modify the performance

of existing applications or create new ones from scratch. This level is built around

Hypertalk.

11



1. HyperTalk

Hypertalk is Hypercard's scripting (programming) language. Its roots can

be found in object oriented languages. However, it is set apart from other languages

in many ways.

Hypertalk's vocabulary is much like real English. Its syntax rules are

some of the most flexible found in any computer language. It is not only forgiving

of things like extra spaces but also anticipates multiple ways for expressing a

command. Its grammar, unlike other !anguages, requires no elaborate statements

but instead allows the user to write scripts that are easy to understand the first time

they are read. Scripts can be written to perform a variety of tasks, including

information look-up, any Hypercard menu command, running another application,

or retrieving information about conditions within the computer.

Hypertalk uses objects and many of the techniques like those found in

object-oriented programming. Object-oriented languages start with a core of objects

from which the programmer can create descendant objects. The new objects inherit

some or all of the properties of the ancestors but can add some of their own.

HyperTalk is also based on a set of objects consisting of buttons, fields, cards, and

backgrounds that are created in Hypercard, unlike the inheritance described above,

Hypercard's descendant objects are are already predefined from the Hypercard

object and can't be changed. Since objects are already defined, this allows for a

much simpler view of how the object-oriented system works.

Hypertalk is event driven. Events are caused by the keyboard, mouse or a

variety devices. Mouseup, mousedown, opencard, idle, and quit are just a few of

these events. Scripts within objects are designed to react to these events.

Hypercard is based on a hierarchy of objects. Hypercard has seven different leveis,

12



each of which corresponds to an object. When a event is received or a message

signalling the event is received from an object like a button, if the button contains a

script that will trap the event, then the script will be executed. If not then then the

event will passed up the hierarchy of objects until it reaches a level where it is

handled or is finally absorbed by the system.

HyperTalk allows a high degree modular programming because the

functionality of a stack is spread throughout the many objects that make up the stack.

Each object contains just a short script to produce the desired result when effected by

a user or system generated message. Modularity makes it easier to test each script

when designing the interaction between various objects and it ensures that features

can be added at a later time without having to rewrite or modify the entire program.

Hypertalk has many of the same features found in procedural languages

such as C/Pascal, including control structures, parameter passing functions, user-

defined subroutines, string manipulation commands, data structures, graphics,

sound commands and disk file routines.

HyperTalk, as it stands, provides a pretty complete vocabulary. However,

when Hypercard was envisioned, it was decided that if needed, the vocabulary

could be extended. In other words, a programmer can extend the functionality of

Hypercard through the use of outside resources. This extendibility was provided by

allowing external resources in the form of external commands and functions to be

added to the system as the need arose. External commands are used to provide a

special purpose command or function that cannot be done with the current set of

HyperTalk commands. External commands are written in a language such as

Pascal, C, or assembler. The value of external commands is that they allow for

unlimited extendibility of Hypercard.
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C. SUMMARY

Hypercard is not meant to replace the traditional DBMS's but as a way of

enhancing the presentation of information. Hypercard can take a large database

consisting of lines of text and dress it up by creating a graphical interface with

controls to make accessing the information more intuitive and fiiendly.

Although Hypercard does have a few limitations such as having fixed size cards

(this limitation is being addressed in the next version of Hypercard), its value as a

programming environment can primarily be seen in that it offers an object-

environment unlike any other in existence.
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IV. IMPLEMENTATION OF THE PMS MODULE

A. BACKGROUND

In designing the PMS module, many decisions were made. The first was to

provide a system that would be fully usable at the completion of the project. The

second was to provide a user interface that matched as closely as possible that

designed by the original architects of the Argos system. The third was that the

module be usable in two different modes. The system should be usable as an

integral part of Argos, accessible with little or knowledge to the user that the PMS

module is a separate module from the main Argos system. The systmm should also

be usable as a stand alone application. This decision was based on the judgement

that in the day to day use of the PMS module, a typical user in maintenance would

not need or actually have access to the full capabilities of the Argos system. The

fourth was that the system should be password protected at all levels. It was

decided that not all users of the system need have access to the full functionality of

the system. A user's level of access should be based on the requirements of their

position.

B. MODULE DESIGN

The design of the module is based on observations seen during research into the

current Planned Maintenance System. Our observations provided us with the

necessary information to define in the system the functions that we deemed are

necessary for a functionally operating system. First, we noted that bne of the most

important aspects of the current system is the database of MIP/MRC cards. The

current system has a heavy reliance on the cards but does not provide an efficient
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way of accessing, updating, or replacing them. Our design provides the necessary

functionality to address these needs. Second, we observed that much of the work

currently present in the system is being duplicated from division to division. In

particularly, we observed that the process of job scheduling is done at the division

level when it should be done at the ship level. We felt that for scheduling to be

efficient, concurrent scheduling must take place between all divisions. Our design

provides the necessary functionality to address this need, ensuring that work is not

duplicated. Specifically, many of the functions currently done by multiple

individuals will now be taken care of by one individual, the ship's PMS coordinator.

Third, we noted that many of the methods involved in maintaining records on job

completion and equipment accountability need updating. Our design provides the

necessary functionality to address these needs.

The PMS module was divided into two groups of stacks. Dividing the system

into individuals stacks ensured that as the system matured, greater functionality of

the system could be appended into the system without rewriting the entire module.

The decision was made to divide the stacks into two different categories. The

first are stacks that fit into the day to day operation of the system and as such

provide the major functions of the system. The second are stacks that are needed to

produce reports and generate new cards, but as such do not provide any other

functionality to the system

The operational group of stacks consists of the following. The PMSfdriver, Da

stacks, PMS toolbox, Planning stack, PMS db, Movies db, Log db, Ship data db,

Password db, and General label storage. The auxiliary group of stacks consists of

the following. The Log_report, DA_report, MRCprint, Mipprinted,

Comp-jeport, Genericjfld-print, Spot checks, and Card templates.
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C. MODULE ACCESS

When the PMS module is used a part of the Argos system, two methods of

accessing the module is provided. The first method is used when the user is at an

upper level of the Argos system , still navigating through the ship, and has yet to

descend down to one of the machinery levels. This method takes the user directly

to the main driver of the module. Once at the driver level, the user has access to the

full capabilities of the system, based on their access level and is presented with a list

of options of which the system is capable of doing. The second method is used

when the user is down at one of the machinery levels in Argos. When the user is at

this level, selecting the PMS module will take the user directly to the respective

MRC card for the piece of equipment that the user is currently at. If more complete

access to this system is needed then the user must navigate up to one of the non-

machinery levels.

When used as a stand alone application, at start-up, the user is initially at the

driver level ( Figure 1) with access to the functions of the system.

D. THE PMS MODULE

The following is a general description of the PMS module as implemented. If a

more detailed description of use of the system is needed, refer to the PMS user's

manual in Appendix A.

1. PMS driver

a. General description

The PMS driver (Figure 2) is the main entry point into the PMS

system. It is used to control and restrict access, depending on a user's access

level, to the various other stacks. The PMSdriver provides the complete list of
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functions available to a user. Included in this operations such as viewing PMS

cards, doing system spot checks and system scheduling.

Figure 1 PMS Title Card

One person per ship, the "SuperUser", has accessibility to the

complete set of functions of the PMS module. In general, this person will

normally be the PMS coordinator of the ship. The SuperUser has the responsibility

of setting up each individual's access to the PMS system. Typically, an entire ship's

crew should have access to the system, but access will vary according to their

responsibilities and job assignment. For example, an individual who belongs to the

EM01 work center should only have access to this work center. However, the

engineering officer should have access to all engineering work centers. He, in turn

would not have access to another division's work centers. Limiting an individual's

access to the system ensures that the system is safeguarded from unwanted

intrusion.
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Figure 2 PMS Driver Card

Using the PMS menu, the user can perform the various functions of

the PMS system. The performance of fuaictions at this level does not preclude

-these same functions being available and used separately in the various other stacks.

For example, the print function for a MRC card is available both at the card level

and at the driver level. This dual functionality eliminates the process of searching

for individual cards and then printing it at the card level.

The division menus provide the user with access, if access is given,

to the current daily activity card for the work center selected. Throughout the

system, functions not available to the user appear dimmed and therefore cannot be

selected.

b. The PMS menu

The PMS menu is a two level menu system. A selection in level 1

provides additional choices that are relevant only to that particular selection.

The password choice (Figure 3) is used when setting up or changing

an individual's access to the PMS module. Upon selection of this choice, the user is

provided with additional selections to either add or remove a user from the system,

to change their access, or to change an individual's access level.
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Figure 3 Password Selection

The selection, Add a new member, is available only to the SuperUser

of the system. Upon selection, a new entry is automatically generated in the

password database. At this point the SuperUser is presented with access card for

the individual to be added to the system. The SuperUser uses this card to record

pertinent information on the individual and then to set access to the various functions
of the system. The generic password "me" is automatically given to the individual

for their initial will remain so until changed by the user.

The selection, remove a member, is also only available to the

SuperUser. It is used to remove a person from the system.
The selection, change member's access, is also available only to the

SuperUser. It is used to change a user's access to the various functions of the
system. This would be typically used in cases where there is a change in a user's

responsibilities or assignment on board ship. Changing a person's access is done
through the same procedure that is used for the add a member selection. After the

name of the individual is entered into the system, their personal access card is

shown on the screen, whereby the SuperUser can then make the necessary changes.
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The selection, change my password, is available to every user that

already has access to the PMS module. The user can select this choice at any time

to change their password.

The selection, schedule (Figure 4), is used in the scheduling of the

jobs for the PMS module.

SSpot checks 0

Print
ToolboK 0
Equipment log k

Figure 4 Schedule Selection

The selection, next quarter, is available only to the SuperUser of the

system. It is used to initiate the automatic scheduling of PMS jobs for the entire

ship. When selected, a set of calendar for the next quarter is generated and is then

shown, one by one, on the screen to the SuperUser. Using this calendar, the

SuperUser can set up the ship's schedule for the quarter. The system takes into

account the ship's status for each day of the quarter, when the scheduling is started.

It uses this information when deciding whether a particular day is suitable for the

assigning of PMS jobs.

The selection, reports and messages (Figure 5), is used to print

reports and/or other computer generated forms. Only the most basic of forms is

provided, but as the need arises, other forms can be included.
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Password N m
ScheduleI

lillJ~ iJi/ilql % done diagram - I WC
Spot checks'k % done dlageam - all Wc

go Bar coded label

Print Navy message

Toolbox Ext. rep req
Equipment logI

Figure 5 -Reports and Messages

The percent done diagram selection is used to print out a report

showing the percentage of PMS jobs that were completed for either one or all work

centers on a particular day.

The selection, bar coded label, is used to produce a bar coded label to

place on a piece of equipment that has to be removed from the ship for some reason.

Specifically, if a piece of equipment has to go out for repair, be returned as

destroyed, or is loaned to another ship, an accompanying label (Figure 6) is

produced. It is used in identifying and tracking of all equipment on board ship.

"0 Date 11/2/09
ShI D.-_.US/ 4ART_._ Div/WC: E _.
Dest.Pg}rl

er P 0 - riF.SN . ...

Comments

out byu._.. RefQJWtgr(l_..... tLL.....

Figure 6 Bar Coded Label

The selection, spot check (Figure 7), allows the system to select, at

random, PMS jobs that have been completed from the quarters' daily activities
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cards. A spot check sheet is generated automatically for a selected work center if

"For one WC" is selected or for all the ships' work centers if "For entire ship" is

selected.

Psrdord
Schedule
Reports & messages j

For entire ship
Go o oneWC
Print I
Toolbox
Equipment log

Figure 7 Spot Checks Selection

The selection, go (Figure 8), allows a user to directly look at either a

MIP, MRC or Log card in the PMS system. This selection can be used provided the

number of the MIP/MRC or the name of the piece of equipment is known. This

-selection bypasses the need of going to the appropriate database and performing a

search.

Password I

Schedule
Reports D messages k
Spot checks I

p~a~i~ i = MAC card I

PrintMIP card
Toolbox H Log card

,Equipment log1i

Figure 8 Go Selection

The selection, print (Figure 9), provides the user with a way of

obtaining a hard copy of each of the items listed in the submenu.
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Password
Schedule
Reports 0, messages

Go Today's OR cards - all

Today's DR card - I WC
Toolbox MIP card
Equipment log MRC card

Log cord

Figure 9 Print Selection

The selections, today's DA cards-all/wc, prints out a copy of the

Daily Activity cards for either one or all the work centers for the current day. This

function is used at the beginning o" each day, so that the division officers can pass

them out to their work center supervisors. Each includes a description of the jobs

that the work center has to complete that day. Prior to this function being used,

automatic rescheduling of uncompleted jobs takes place. This allows the system to

move forward all jobs that were not completed the previous day. This function is

available only to the SuperUser.

When either "MIP card", "MRC card", or "LOG card" is selected for

printing, the system follows the same procedure followed for the "Go" menu item

described above.

The selection, Toolbox (Figure 10), is provided only to the SuperUser

of the system. It is used to perform global operations on the PMS database. These

operations consist of adding new MIP cards to the database, converting MJP/MRC

text files to MIP/MRC stacks, emptying the databases, making a list of all MIP/MRC

cards in the database, deleting a MIP and its corresponding MRCs from the

database, and for assigning the work center responsibilities for MRCs.
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PasswordIcda
Schedule 1SReports & messages ,
Spot Checks | dd more MIP cards
G o |Convert MIP-MRC file to stock
Prn Empty PMS database

MnM1= MWMIP-MRC cards In PMS database

Figure 10 Tool Box Selection

The selection, equipment log (Figure 11), is available to all division

officers. It provides the capability to add a new entry to the log database or remove

an existing entry in cases where a piece of equipment is removed from the ship.

Password
Schedule
Reports & messages
Spot checks

Print
Toolbox I

Add entry
Del entr

Figure 11 Equipment Log Selection

c. The division menus

There are four division menus. Each is divided into submenus for the

various work centers. From these menus, the current daily activity card for their

work center is shown. According to the access a user has, only the appropriate

menus are activated. Samples (Figure 12) of the menus are shown below.
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E-3 !I- (I

Engineering offlcer's menu EM01 persone11 menu

Figure 12 Division Menus

As shown in the diagram above, the Engineering officer has access to

all engineering work centers. On the other hand, a member of one work center has

access only to that work center. Menu items that appear dim cannot be selected.

2. The PMS Toolbox

a. General description

The PMS Toolbox is a collection of utilities that allows the SuperUser

to perform global manipulation of the PMS stack. Each card of this stack performs

a single function. Instructions for using each function are provided on each card as

help to the user.

The "Toolbox" stack presently consists of six tools. The set of tools

is not static, but are the ones we thought most useful in the development of the PMS

module. As the need arises, new tools can be added to the system.

b. The PMS Toolbox Tools

The "Add a MIP. .. " card (7"gure 13), this function provides the

capability of adding new or updated MIP cards and its corresponding MRC cards to

the PMS database.
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~ ~.Add NIP...

Ihetruttohe: a Ts fvom*ttoesa eliest ba~ w s tim tothe steo

1. LT~peiesleft flolii811 the Nifhflt #10tichtot tm
11tr kipecerueto uif tev e o (tlromiltiters.
2 pret otitin

MIPS in i MIPI out

*I s

Figure 13 Add a MIP Card

The "Convert MIP-MRC file to stack" card (Figure 14), this function

provides the capability of converting PMS text files, consisting of MIPs and MRCs

down loaded from the PMS database, into MiIP and MRC cards.

f File To Stack

intutos i Tfuction Was a tout file a sonvorts, it to a siok
,.All files to beecsveirt~milet hlesinefetlder

ON2 Prmwbutntestntax ftosemtct tooat tlo e WONVwrthi
3 Prets the butttto @ the left.

ArgoI2 working files
f1g44 U101801

* got teNt flies Cilear tait flies ffxit~,44t5/tOl-97&1I
ft?^4 1x dt 71

Nips ship SWISS. subots,. squipaeat
4231/S001-19 Red. thpebtre Plftion h'Ioo
4461 /001-17 SearIl 901101""1
4901 /05-0, MP/SPA.25
4515/5514-3 SIS3

Figure 14 File to Stack Card

The "Empty PMS database" card (Figure 15), this function provides

the SuperUser with the capability to empty the entire PMS database including all

MiIP and MiRC cards. Six empty cards, that form the templates for the addition of

new cards , are the only cards left in the database. Since this function is extremely
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destructive, additional check points are provided to ensure that the person requesting

the execution of this function is the SuperUser.

Ef~1PUS db ~
Insetruentee YaleO fuactlfl emptl. tie Pm1 asteoa, owl theeuor w

sifil*opleimoolt.l
1. Pro"e lit

Figure 15 Empty Pins Db Card

The "Delete a MIP set" card (Figure 16), this function provides the

SuperUser with the tools to remove a MIP card along with its corresponding MRC

cards. In case a M4IP card is to be replaced by a newer version, this function is used

to delete it. This function is set up so that even if a new version of the card is

added to the system before the deletion of the old one, only the old one is deleted.

........... .......... .......
Delete old IP1R e . .

instruction e This forCtion tekol 4 lilt of MIP cars Ord dolota in from
t PPS Oetobn along '.4th all their corespeedoli MRCs

S I llpo -hto theloft fieldeall tS MIP *, you ven o #let# .
2 If thigore fonendCi Ollted INVepore peloto he reporteod tn
the MGtA field, sln tolls NIIb left oteeched In Ina left flold

MIPS to d4l1t.

Working.... . . .

Figure 16 Delete a MIP/MRC Card
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The "MIIP-MRC cards in PMS database" card (Figure 17), this

function provides the user with the tool too produce a list of all the MEP and MRC

numbers in the PMS database. The time of execution of this operation varies

according to the size of the PMS database. To produce a printed copy of the

results, the "Print Report" commnand of HyperCard should be used.

....................... ....
.................. IPAMRC Lst

Instructin. * TMrhosfgig MkISS118t if ill. heIPWAIii l pifillill

I.Prep the bittenl
2Bth WtpWra"iSPINT REPORT... fuielleIs "faft 6El r co~tpy seII

U416 I-4 a 20 C
IMM 1 W7 t

24SIA0146 mJ2 UM ToalNP -4-
3140 -f j02- U 82111SSI40M-t 45 812,1 Tota Ma r6-5
95th2l -ft 45 51
2)403~-11 45 142M "0
2S2DOO-11101C 1 wl NS~

1431j0025U 1411 42

..... f .......

Figure 17 MIP/MRC List Card

The "WC responsibility" card (Figure 18), this function is used in

* the event a new set of MIP have been inserted into the PMS database, It assigns to

the work centers, responsibility for the MRC cards. This information is taken into

account during the automatic scheduling process. For example, if a MRC job

requires two engineers and one electrician to perform it, the system schedules both

the corresponding engineering work center and the electrical work center.

All MIP cards of a ship must be inserted into the "MIP,WC,

responsibility" field. The format used is <MNW #,WC1,WC2,WC3 ...... x If

responsibility for a MIP card is modified, the SuperUser deletes the "*" from the
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beginning of the line the MIP is on and all the MRCs for this MIP are reprocessed.

When a MIP is processed successfully, an asterisk is appended at its beginning.

This controls which WIs are going to be processed. This allows for much faster

execution , because only the required or previously processed MIP cards are

examined and updated. In case a MIP is not in the system, it is reported in the "Not

found MIP" field . After the assignment of jobs is done, the system searches

through the entire PMS database, and retrieves the MWP cards for which no work

center is assigned responsibility. This provides a way of showing to Utie SuperUser

duplicated MIPs in the PMS database.

....MIP. VC bntt

lutl 9e Thil fts~ his a list, ofMP w*N mi Uims smliqwE
t~o l user it Is eI iae.tm Is I d$000 II ~ teMK=

61llO04 bret: *g$p.WIWCWC.I%
2 A01gWshi6di~iilWA4fell p$"

UMW. WC liii Not feuad MIP

165lA04 ,Cl lOQIMR
I.,,~no jwsoeo 22 S"

'24OIMI , "011

Figure 18 MIP, WC Responsibility Card

3. The "Planning" stack

a. General description

The "Planning" stack is available only to the SuperUser. This stack

is used to generate and store calendars for scheduling purposes. When the

SuperUser asks the system to schedule the next quarter, the system generates the

calendars for the quarter. The SuperUser is then presented with the calendars to
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set the "ship's status" for each day of the quarter. A typical card (Figure 19) for a

month is shown below.

.. ... ... .......

S 2 12 Is 4, ,o I" I" 15 !"14

Is I T I I t 9 1 21

22 2n 24 25 36 2

,- 4, b ,limb'

• : l " *' "I":' .' ., _...

Figure 19 Ship's Activities Card

b. Scheduling Process

The actual scheduling process is initiated from this card. Once the

ship's schedule has been set into the calendars for the quarter, the scheduling

process can start.

Upon initiation, the system will generate a job status card for each

division and a complete set of daily activities cards for the entire quarter for each

division. . The job status card contains a list, numbered one to the number of

MRC's, of all the MRC's that a division has responsibility for. Included in this

information is the periodicity of the MRC, the total man hours involved to

accomplish the MRC, any related maintenance, and the other work centers that are

involved in accomplishing the completion of the job.

The periodicity of each MRC is transformed into a single letter value.

The values range from "A" for a job with a periodicity of daily to a "R" if the job

requires a special situation for completion. This conversion is required so that the
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periodicity can be used to sort the list of MRCs in descending order from R down to

A. This sort order is used so that scheduling can be done on situation jobs first,

with daily jobs being scheduled last.

Starting with work center EM01, the jobs are then checked one at a

time for the other work center involved in completing the jobs. The jobs are then

removed from these work centers so that scheduling is not duplicated. As the job is

scheduled for EM01, it is simultaneously scheduled for the other cognizant work

centers.

Once this is done an array consisting of the number of days of the

quarter is set up. Each element of the array is contains the number of the element,

the day of the week, the ship activity for that day of the week, and 0. 0 for the initial

number of man hours for the day. So as to avoid scheduling major jobs on either

saturday or sunday, each of these days is given an arbitrary man hours value of

1000. These days will still be scheduled for minor jobs, but not the major jobs.

Once this is complete, scheduling commences with the first work center, which in

this cae is EMO.

The mod function plays an important role in scheduling jobs

periodicity of greater than six months. As each job with a periodicity of greater than

six months is schedule, it is assigned a value with a range of from two for semi

annually to 20 for every five years. Then the number of the cumulative quarter is

modded by this value to obtain a result. This result is checked against a set value

contained in each MRC card(value indicates which quarter to schedule a job). If the

two match then the job is scheduled during the current quarter. If no match, then the

job will automatically be scheduled during a future quarter. At this point if the job is

to be scheduled, then the array is sorted in decreasing according to the number of
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man hours assigned. Once sorted, then a day is picked randomly from the days

which have a man-hour value of 0. 0. The ship's activity scheduled for that day is

then checked to ensure that the day qualifies for assigning this particular job. If it

does, then the job is scheduled for this day in all the cognizant work centers. If not,

then another day is picked randomly and the process start all over until either the job

is scheduled or ten day have been picked at random and all have failed. If the job is

unscheduled at this point, then the program starts at the first element of the array and

searches down until a day is found where the job can be scheduled.

Jobs with a periodicity of less than six months are handled in the

following manners. Quarterly jobs are handled using the same random selection

process as described above. The only difference is that since quarterly jobs are

always done each quarter, they are not put through the same quarter selection

process as described above. For two week, and less periodicity jobs, the array is

resorted back so that the days of the quarter are back in correct order.

For two week jobs, the array is divided by 14 to produce the number

of two week periods during the quarter. Then the individual two week periods,

taken one at a time, are sorted in a separate variable according to the total man hours

each day has. The selection process then starts with the day with the fewest number

of man hours looking for a day on which the job can be scheduled. If no day is

appropriate then the job is reported as being unscheduled during this two week

period. The same process is taken for weekly jobs except the periods are only seven

days long. Jobs with three day, two day, and daily periodicities are scheduled

accordingly.

One final word on the scheduling process. As jobs are scheduled, the

system attempts to maintain an even distribution of total man hours through out the
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quarter. To do this, the system attempts to schedule jobs on days that have the

fewest total man hours.

4. The "Movies" stack

a. General description

The "Movies" stack is a collection of still pictures taken with an

ordinary camera and scanned into the system. It is used for demonstration purposes

to give the user a better feel of the maintenance to be completed, and to point out

intricate parts of an actual PMS job. Still pictures can be used to show equipment

parts that are either difficult to describe and/or jobs that are difficult to complete

without on the spot supervision. The role this function will play is in the training

of the personnel. The ability to see a job before it is to be actually performed should

help individuals in performing the maintenance jobs, unattended. Additionally,

pictures will allow an individual to review a particular job at their own pace and

give an instructor the tools to better explain a job before it is performed. A sample

* picture for a fictious MRC card (Figure 20) is shown below.

~~~~. . . .. %... ... . :.... . .

Figure 20 Movie Card
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5. The "Password" stack

a. General description

The "Password" stack is the heart of the safeguard system for PMS

module. The stack contains one card (Figure 21) for each person, with access to

the system, and contains the information on what they have access to. This is how

the system restricts users from accessing functions they are not authorized to use.

If an unauthorized user tries to open this stack and review or change its contents, the

program automatically forces them out the PMS system. The password system's

card is divided into five individual sections. Selecting one of the five stack buttons

at the top, provides access to the various sections of the password system. The

SuperUser selects the items that the person whose card he is working on is to have

access to. Each box corresponds to an item in the various menus of the PMS

system. After the desired items have been set, the SuperUser can store, print or

delete the current card by pressing one of the respective buttons at the top of the

card. The very first time the PMS system is used, a card, named "installer", is

provided to allow full access to the system by the person who is installing the

system. This password should be changed immediately by the SuperUser.

*Peral Access Informatonj
Ponk /Neme .... AP L .r . .. Position Lf;1L

710
General 1 vc u..., £q Log CCd Tho.

Genral
0hward aSolMeks Print

DA a ne member orretirship 0 TOOeV's DA rds - 6llo RImov a rnemlr O ro one WC 0 Towdus A crd -I WC
rCtemrvmember'ms ;Go 0 MRCcord 0 MlPcsrd
ECrhpr m5 po,svord 0 MRC card M IPc€rd 0 Log cird

0 hports & messieg. 0 Lg card 0- Scholt

d ai qIrsm. JWC e Next titrter
X done heagr-em WC - N oil 0 N 0 Equiprlunt 1i
Bir cnid libel 0 Ext rep req 0 Ad ethryO Del eMrV

Figure 21 Personal Access Info Card, General
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The WC access button presents to the SuperUser, the work center

menus (Figure 22). It is used to control access to the DA cards for the various

work centers.

i. jPersonal Acces nfrato

Rank 1118am1. [ 0 D.~~ gelr - Position :.41tr.

WC Access omwal IC Asou 94VA DACWO ?wa.w

CE-1 Of.2 RE-3 Os-i 05S-2 05S-3 [33-4
IMEMOI MM2 0 IMO4 05302 OISSO. 03.03 0501
IMEM06 BIMO3 a Ems 0Dno$ D38o0

*DsC-1 O3sc-2 E0xS-s 3 c~ [3S1CCS.2 ICS-3 O)CS-4
Dom [E)O02 [3C03 OIcsot 0cCS03 DECso' Q3CSo

D3CSoz Ocsos Ocsos

Figure 22 Personal Access Info Card, WC

The equipment log button presents to the SuperUser the options

(Figure 23) available in the Equipment log stack. In general, access to these

functions is given only to division officers and higher.

F R~k/ am Prsonal Access information

--------------- - - - - -UL.- ---- Position: __mL~t
$17 ACCESS

Equip Logis [ .Lg o ar

0 Dial nifetr Oco to Pub OGdtodr~tfl
0 Modify rnfetr dots 0 Moify Pubs Modify drovn.

~ Reruwvo datRemrkstvreak

*0 Enter other date

Figure 23 Personal Access Info Card, Equip
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The DA cards button presents to the SuperUser the options (Figure

24) for the Daily Activity cards. It is used to control access to the daily activities

cards. Generally, everyone on board ship is given access to these cards. According

to the different options selected, different menus will be available to them.

SPetrsonal Accss nomtn

Rank /Name U 2J. [A~jIAMM aL...... Position. fii fie
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H Dont CM Fill 060oll Ohoo9. job
0 Ccul check 6301 0 A DMjob to oo Qmw Prtin

* cnt PCrnljob D3iwel1 8G*
Repir Ploiteoro ~MR crd MMl P crd
[3Arre.,, ropoir job Check lrpir job

[IAm 6 job 0 Den
O Delete S job O COeal chck

3 OTronsforra job 0 cam)e rool r job

Figure 24 Personal Access Info Card, Da

The toolbox button presents to the SuperUser, the Toolbox access

menu (Figure 25). It is used to control access to the Toolbox menu of the driver.

In general , only the SuperUser has access to these functions.

personal Access Information .~ aI
Ronk / Name : -- -- -LL SLMr .. .. _ PolIiio plS..ME_

SE! ACCESS

Too

M OIP- MRC corso in PMtS dotebue
0 Delete 6 MIP lot
CR WC responsibility

Figure 25 Personal Access Info Card, Toolbox
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6. The "Daily Activity" stack

If the PMS driver stack can be compared to the bridge of a ship, the Daily

activity stack is the engineering control room. This stack contains cards that are

used in the day to day operation of the PMS module as jobs are scheduled and then

assigned for completion.

A daily activity stack is automatically generated every time a new quarter is

scheduled. The stack consists of two types of cards. The first ,the "Automatic job

Scheduling Status Card", contains information about the job scheduling done for

this quarter. The second, the actual Daily activity cards, stores information about the

jobs that are scheduled on each day of a quarter. In depth description of each of

these cards is given below.

a. The "Automatic Job Scheduling Status Card"

For every work center, one card ( Figure 26 ) of this type is generated

and set at the beginning of each quarter. This card exists to help the division officer

evaluate the system, showing information that can be used if corrective action needs

be taken to improve the overall performance of the PMS system. A graph provides

a visual representation showing the distribution of the jobs throughout the quarter.

Jobs that were not scheduled are also reported, along with the reason that automatic

scheduling has failed on these jobs.
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L : Automatic job Scheduling Status Card

Querter:I  Oct-Dec 1989-1

Day/sh dmtributtes chart Iwo
Work Center: r!El - -
Q after Owhl: I -:
31bp Statue: ectve 10.

Culatjye~f Q: ________-.__

Maci: OOO11 i t in VO PR

MaC e Pert mA. statuet . related skatateaoe. VC Iavelvea

4PLD NJ. .I A,,O DA,At OW %,LO 4.,A," D404
, 40 It 1fnl ,,p •

Figure 26 Scheduling Status Card

Most of the fields of the scheduling status card are self explanatory but

a few need explaining.

The cumulative quarter is a number that shows the number of quarters

since the PMS module was installed. The purpose of this number is for scheduling

jobs that do not belong in any particular quarter, such as six-month and annual

jobs. Using the mod function, the system decides which jobs, with a periodicity

greater than "quarterly", will be scheduled during a quarter and which will be

* skipped. This way the system totally eliminates the need of "long term" scheduling

because jobs with a periodicity greater than quarterly will automatically scheduled

during the desired quarter.

The unscheduled field is one of the most important for the whole

system, because it provides feedback information to both the PMS coordinator and

the division officer. It shows which jobs were automatically scheduled along with

the reason the system failed to do so. Some jobs, like "situation requirement" jobs,

cannot be scheduled automatically and the division officer will have to schedule them

manually. In this field, MIP and MRC cards not in the PMS database are reported
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so that the PMS coordinator can add them. The system also reports jobs, with a

periodicity longer than "quarterly", if the desired quarter to be scheduled is not set.

This is set in the "data" field of the MRC cards.

The "MRC#, Periodicity, m/h, status,related maintenanceWC

involved" field. After searching the PMS database to determine whether or not a

MRC cards exists,the system places, into this field, information relevant to each

MRC card to be schedule. The system then deletes this job from the other work

centers involved, so that the same job is scheduled on the same day for all the work

centers. After setting this field for all work centers, the system then takes the

MRC jobs, one by one, and starts the scheduling process.

The "Day/mh distribution chart" field. The information in this field

is shown in two formats . The first is the list view, where the user is presented

with a digital readout of the man/hours scheduled. An example of this view

(Figure 27 ) is shown below.

Day/mh destributon chart 04L
Sun, Oct 1, 1989 0.7
Mon, Oct 2, 1989 1.6
Tue, Oct 3, 1989 2.2
Wed, Oct 4, 1989 1.4
Thu, Oct 5, 1989 1.4
Fri, Oct 6, 1989 4.3
Sot, Oct 7, 1989 0.6

Figure 27 DAY/MH Distribution Field, List View

The second format is the graph view. The user is provided with an

analog readout presenting an immediate view of whether or not the s*heduling has

been done efficiently. The smoother the curve, the smaller the peaks

(the difference between minimum and maximum in the m/h scale ), the more
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efficiently the scheduling has been done. The graphic form (Figure 28) is shown

below.

Day/mh destribution chart L-

40-:

EOM:
.I.. O. °°........... ..O I OO.... u ...........°e .... . .... ..........O

Figure 28 DAY/MH Distribution Field, Graph View

7. The "Daily Activities Card"

The "Daily Activity" cards are located after the "Automatic Job Scheduling

Status" cards in the Daily Activity stack. One card is generated for each day of the

quarter for each work center. This card has two purposes. The first as an

assignment sheet for each work center, where the jobs, both for preventive and

-repair, are found. The second as a database for futule reference and report

generation.

The user can view directly the DA card of today from the work center

menus of the PMS driver. The first time the card is opened each day, automatic

rescheduling of uncompleted jobs from the previous day takes place. In a typical

day, the person responsible for assigning the PMS jobs, assigns individuals to

them using the "Personnel" function that is described below. The division officer

and the head of the work center, using the PMS man/hours for the day as a

reference, can assign repair maintenance jobs to be done for the particular day. In

case they feel that a job can wait until the next day, they can leave the job unassigned

and the job will automatically be transferred to the next day.
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The card (Figure 29) is divided to two sections. The top section is for

recording Preventive maintenance and the bottom section is for recording repair

maintenance.

'VX~ Dell A M I

Fgu re9 AiN m 29Daiy mt, Ac tIvities2Ca

Theshi daa tO-wgakcists of# hree ~mtypo card~ s, thsipdaacr

040-,,e-ffawo/0 nwvh J/. nnit aevnfulo IV ~ It ll

n b19r4W ofTool q st d walliale on bx hip

thte i ler pIntennm el2 /t i2 -"-b-"l 1 001.161l111ia

8. The "Ship Data" stack

The ship data stack consists of three types of cards, the ships data card
(Figure 30), the mip responsibility table (Figure 31), and the personnel/work center

(Figure 32) cards. The ships data card contains such information as w ther or not
the ship is in active status, the number of quarters after its last overhaul, and the

number of quarters since the PMS module was installed on board ship. The mip

responsibility table contains a card for each work center. On it is list of the MIPs

that the work center is responsible for. The personnel/work center contains a card

for each work center with a list of tbe individuals that are assigned to that work

center. Information contained in these cards is used in the automatic scheduling

process and for assigning personnel to jobs once !he jobs are scheduled.
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tV~. ~ Ships datae'

ship Nom: -IUC AR&fLT Suip 6: IGfl3;_.
*Battle Ureup: .... ZU&L..., SiMp Tgpe: .FlFlZ..7
Ship Stta: Quaftrt Aft Ov11i: 3TCumulative Quarter: 7,

- OR Jv""s SON

Figure 30 Ship's Data Card
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Figure 31 MIP Responsibility Card
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Figure 32 Personnel Work Center Card

9. The "Log" stack

The log stack consists of machinery history cards (Figure 33), one for

each piece of equipment carried on board ship, used in tracking maintenance. Each

card contains the complete maintenance history of the equipment, a complete list of

technical manual numbers for reference use, a list of applicable drawing numbers,

and data on the manufacturer if outside help is required.

Machinery History Card

us _Wq1,8 ?x 9 _ p LC 22 2t: -L1 I3 Ire 412 sd:_
5111W Ott 71 P -324JV~. 4 PL2 42 :Zj lot. Dee:2

57.1 &JIt ft-w:L_ l

Figur 33 Mahnr Hisor CardN
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10. The "PMS" stack

The PMS stack consists of the entire database of MINs (Figure 34) and the

associated MRCs (Figure 35) for an entire ship.

=uwav SVIIItM 2621 "~~ iaw, e LMAU600l
Usi Taft, "am. Lk On, N*6*et

Figure 34 MIP Card

The original architects of Argos concentrated their efforts on the FFG-7

class of ships in designing their prototype. The decision was made to continue their

effort by implementing the PMS stack so that it would be relevant to that class of

ships. As such, the PMS stack is a complete MIP/MRC database for the FFG-7

class of ships.

Nqubiti SWPrt fte"g Mi AnsWggae, _M_ H

011) 262)
260

on SYSeM 262111K
322

02

0 2

* Figure 35 MRC Card
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Using the Navy's on database, individual PMS stacks can be prepared for

each class of ship in service. Having been down-loaded directly from the Navy's

own PMS database, the information contained in the PMS stack is as up to date as

possible.

Every attempt was made to make accessing the PMS stack as user friendly

as possible. Therefore, the PMS stack can be accessed sequentially or randomly

depending on the needs of the user. Random access is is provided through the built

in search function located on each card and by directly selecting an individual MRC

number on each of the MIP cards.

E. SUMMARY

Although the PMS module as implemented is fully functional and ready to use,

it is not all inclusive. Tthe modularity of the PMS and ARGOS modules allows

functions to be added and deleted as necessary. The PMS module demonstrates the

power and capabilities of ARGOS and as more and more users interact with the

* module new methods and options will be discovered and implemented.
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V. CONCLUSIONS

The purpose of Argos is to enhance personnel productivity through an

emphasis on human engineering, reducing paperwork, increasing accessibility of

systems, and expanding the use of decision systems. With this in mind, our goal

for this thesis was to attempt to construct a computerized system that would meet

the present and future needs of the Navy in the area of planned maintenance. We

wanted to provide a completely self contained system capable of performing all the

required tasks that are found in the current system, but do it in a way that would

make the system run more smoothly and efficiently.

When we started the design process, we were not completely sure that all of the

tasks were possible to perform using a computer. Specifically, we were apprehen-

sive about whether or not an automatic scheduling system could in fact be imple-

•mented. In our initial attempts at implementing the process we were unsuccessful in

the scheduling of of jobs with a periodicity of greater than quarterly. However

through many different attempts, we finally came up with a unique solution, which

we detailed in chapter four of this thesis.

We were also unsure as how to develop our database of MIP and MRC cards.

In our experience we found that the on-line data that we had to work with, which

was in a standard format, at times would deviate from the standard format. The

possible deviations produced a lot of inconsistencies in the data that we had to work

with and caused us problems in our attempts to use this data for conversion to the

format we wished to use for our implementation. We were able to develop a scheme

that takes these inconsistencies into account. The process as developed ensures that
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using the on-line database, we will have a system that will allow for easy addition of

information to the database and which will be in a consistent format.

Graphics are a large part of the information for our database, however we were

unable to fully complete the conversion of all graphics from hard copy format to our

format. Complete conversion of all required graphics, done easily through the use

of a Macintosh compatible scanner, will be left for future implementation.

Testing of our Implementation has been conducted in the laboratory with very

successful results. However we believe that our module must be fully tested under

live test conditions and circumstances by the people for which it was intended before

final judgement can be made.

To make the PMS module useful in its intended format, we believe that the

system should be set up on a local area network with remote access terminals dis-

tributed throughout the ship.

We believe we were successful in our goal of designing such a system and that

the modules we implemented are the first real improvement in the system as it is

now implemented. We were not only able to duplicate all the required tasks but to

increase the efficiency and performance of each of these tasks.

Through Hypercard, we were able to design a system that should show a

reduction in the paperwork load. We believe that if the PMS module is used in the

fleet, it would offer considerable benefits and savings to the Navy.

The Maintenance area of ARGOS has many areas that still need to be analyzed

and designed. Continuing research on uiu be most advantageous for

the Navy.
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Some topics for further research are listed below:

* Develop the PMS module using the object oriented programming language on
the NeXT M computer.

0 Develop the PMS module on a Macintosh system, such as SuperCardTM , that
would allow for both expanded size windows and multiple screens.

* Implement the complete set of graphics for the PMS cards as well as for the
Movies section of the PMS module.
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Installation of the system

Hardware Requirements
To use the PMS module of Argos you need the following:

• A Macintosh computer with at least 1 MB ( preferably 2 MB) of memory.
" One double-sided (800K) drive.

• A hard disk drive with 30 MB or more free space.
* "Stuffit 1.5.1", a public domain utility to be used during the Installation

process.
* HyperCard version 1.2.1 or later.

• The original Argos module, if you want the link to equipment capability to be

available.

Installing the PMS module

* Turn on your Macintosh.

" Create a new folder and name it "PMS_install".
* Insert the disk called "PMS-Installation Utilities" and copy the file "Stuffit"

into this folder.,

Stufflt 1 .5.1

" Insert one by one the rest of the disks ("PMS.-;it.segl"..."PMS.sit.segl0") and

copy the single file that they contain into the same folder ("PMS_install").
" When this process is over, double click on the icon of "Stuffit" in order to

start the application.

* Select the item <Join...> from the <Other> menu.

I File Edit Report I, OptionsLUnPeck File... XU

" When the dialog box appears, select all the segments (PMS.sit.segl ...) one by

one.
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I

"C $ I pS-C

After all the segments have been joined, quit the "Stuffit" application. An loon

with the name "PMS.sit" will be stored in the "PMS_install" folder. Delete all

the segment files named "PMS.sit.segl"...OPMS.sit.segl0", in order to conserve

space on the hard disk drive.

* Restart the "Stuffit" program, and select <Open Archive...> from the file menu.

i Edit Report Other Options
New Archius... UN

Quit it

• A dialog box will appear. Double ciick ort the file "PMS.sit".

* The screen shown below, will appear. Select the file PMS: and click "Extract'.

6 File Edit Report Other Options

I Itees, 117k GrChllt, 2" k doC Iestepss

nPS-Cs 1007k free--

* On the next dialog select "Save" or press return. If a password is requested,

type in "NPS".
* After this operation is completed, quit the "Stuffit" program, and return to the

finder.
* Delete the "Stuffit" program.
* Now inside the folder named "PMSinstall", there will be another folder

named "PMS". If Argos is already in the system, move all the files of this
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folder into the Argos folder, and delete the empty folders, "PMS" and
"PMS_install". If the PMS module is not going to be run through Argos and Is

going to be used as a stand alone application, remove the "PMS" folder from the

"PMSinstall" folder and delete the "PMS~jnstall" folder.
Substitute the "Home" stack of the system with the "Home" stack provided in

this folder. If you do not want to substitute the systems "Home" stack, use a
resource editor, such as "RESEDIT", to move all the resources of the "Home"

stack provided with the PMS module, to the system's "Home" stack. Set the

user level at the "Home " stack to "scripting".

After all of the above steps have been followed, the person installing the

system should open the PMS_driver stack, enter the password "me" and when
he is prompted for a last name, he should type in the word "installer". Then he

can go and set up a new card for himself as SuperUser, and delete this

"installer" card.
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The PMS driver

General description
The PMS driver, is the entry point into the PMS system. It controls and restricts

access to the various modules depending on the user's clearance. It could be compared to
the bridge of the ship where command originate from.

One person per ship, called the *SuperUser" has access to every function of the PMS

system. In general this person should be the same as the PMS coordinator of each ship.
The SuperUser has the responsibility of setting up access for each Individual who

requests to use the PMS system. In a typical ship, every single person who belongs to
the ship's crew must have access to the system, but with different access according to
his position. For example, a person who belongs to the EM01 work center, should have

access only to this work center. However, the engineering officer should have access to

all engineering work centers. He would not, however, have access to the ship's control
work centers.

Logging in the PMS system
When the PMS function of Argos is Invoked, the user is presented with the following

screen.
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Every person logging Into the PMS system for the first time, assuming he has been

entered in the system by the SuperUser, is assigned the generic password "me". Upon

entry of the password , "me", the system will prompt the person for their last name

and the new password they want to use. This way we exclude everybody, Including the

SuperUser, from knowing another person's password and entering the system with that

password. After this, every time they access the PMS system, they will be prompted to

enter their new password. The system will set up the options available to them on the

various menus of the system, and exclude them from everything else. The screens for

logging into the system for the first time are shown below.

Giue me your lest name pieese.

le xempleI

If "me" was entered as the password, the user is prompted for their last name and

the new password.

What Is your new password?

NPS

After the system sets up the new password, it again prompts the user for their

password, allowing them to enter the system normally.
If a person is not logging in for the first time, and have already set up a password

for themselves, the above procedure is bypassed and after the password is entered, the

driver's menu screen is automatically shown . At this point, they have access to the

functions of the system. This screen is shown below.
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PMM

In the PMS menu, the user can directly perform the functions of the PMS system.
Many of these functions are also available other parts of the program, where they apply

directly. For example, the print function of an MRC card is available both at we card

t.level, and from the driver. This eliminates the need to go to the card in order to print

Under the division menus, the user can bring up today's daily activity card for the
work center they have selected, provided of course they have access to it.

In all the menus throughout the system, functions unavailable to the user appear

dimmed and cannot be selected.

The menus

The PMS menus

The PMS menu is a two level menu system. A selection in level 1 gives us additional

choices relevant to that particular selection.
The "Password" choice: When this item is selected, we have four sub-items to

choose from.

i ueRdd 
now member

scheduleRemove 

a member
Reports 1 messages lo Change members access

Spot checks Change my password

Print
Toolbox

Equipment log
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* Add new member: This Item is available only to the SuperUser of the system.

When selected, a new entry is generated in the password database. An empty card is be

presented to the SuperUser, In order to allow him to fill in the required Information for

the new user. The generic password "me" will automatically be Inserted for this

person and will remain until they change it. For more Information on the use of the

password stack, see the appropriate section of this manual.

• Remove a member: This item is also only available to the SuperUser. It Is used

to remove a person from the system. A sorted list of all the users in the database is

presented to the SuperUser so that he can select the user for removal from t' system.

Click on desired person
13- nqfintr2, (0102)

[5-R Efgrwi,(010)
Lt Ex. xawpt, (fnrqVwwb6 off.) 7r
Lt R Chiefenwto, (Chief Enin L~e' ~,
LT. D. ntonp ios, (SUPR USER HI
LT. M.Y. I1 ER, (SUlP0 USER)

The SuperUser clicks on the name of the person he wants to remove, and the system

asks to verify his choice.

Remove:Lt R. Chlefengineer

S I centi

If the SuperUser decides to proceed, the person is removed from the database, and

his card is deleted from the system. If he changes his mind or has -elected the wrong

person, he can cancel this instruction by selecting the appropriate box.

, Chae' ge member's access: Item available only to the SuperUser. It is used to

change a members access to the various parts of the system. This would be used in cases

where a user changes positions on board the ship or he is assigned to a different

division. The selection, by which person's access is changed, is done through the same

procedure that is used for the Remove a member selection. After a person is chosen,
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their personal card is brought to the screen, allowing the SuperUser to make the

necessary changes.

Change my password: This option is available to ever user with access to the PMS

database. It can be selected at any time, allowing the user to change their password.

After selecting this option, the user is prompted for their password. This allows the

system to verify that the person issuing the request Is the same as the one who is

entered in the system. If this check succeeds, the user Is prompted by the following

dialog box, to enter their new password twice.

What Is your now password ?

New-jasswor4

If the two passwords match, the password is changed and the user is requested to

reenter the system with his new password.

The "Schedule" choice: Automatic scheduling function of the system.

psora isg

Reports D mlessages
Spot checks i
Go
Print

Equipment log

Next quarter: This item is available only to the SuperUser of the system. It is

provided to allow the SuperUser to start the automatic scheduling of PMS jobs for the

entire ship. When selected, a calendar for the next quarter is generated and presented

to the SuperUser, Using this calendar, the SuperUser can set up the ship's schedule for

the quarter. This is a vital function of the system. When the scheduling is started, the

system takes in account the ship's status for every day of the quarter. It uses this
information to make the best possible judgement for deciding whether a particular day

is suitable for the planning of PMS jobs . The calendars are stored in the "Planning"
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stack and details about its use are presented in the the appropriate section of this

manual. Once the calendars have been generated, the user must instruct the system to

begin the scheduling process.

The "Reports & messages" choice: Under this menu choice the user can print

feed back material on the PMS system, or other computer generated forms. In this

section only basic capabilities are supplied, but other forms can be included when the
need arises.

S tientle

%done % done diCgrim - I WC i
gh ee Spot checkis i% done dergeem - jl WCc l
Gook Bar coded label
Print I Navy message
Toolbox m Ext. rep req

IEquipment og1 )' I1

•%done diagram - 1 WC: This item is available to all the users involved in the

supervision of the PMS system. At any time, a user can request the system to print a

graph, either on screen or to the printer showing the percentage of PMS jobs completed

per day , for a work center, provided that he has access to this work center. When
selected the system presents him a dialog and requests the name of the work center to

produce a report for. The name can be entered either in upper or lower case.

WC to generate report for.

emol

When the name of the work center has been entered, the system checks if such a

work center exists and whether the user that requested the report, has access to it. If

the checks succeed, the user is prompted to enter a month in the desired quarter, given

as a default, the current month.
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Month In desired quarter (mm/l yy)...

M r, icancel

After the month has been filled In or the default was selected, the system does a

check to find out whether this quarter is in the system, and if it is requests from the

user to specify the output device. If the " has been selected, the operation is canceled.

Select output device

If the user selects the screen to be the output device, he is transferred to the stack

that the report resides when completed, and he has the option to manually print one or

all the cards individually. If the printer is selected, the output is redirected to the
printer, and the user never leaves the PMS driver's card. After the operation is
completed a tune is played, in order to get the user's attention if he was doing something

else at that time. More information on the usage of this card is found at the

corresponding section of this manual.
0 %done diagram - all WC: This item is available to the SuperUser only. It

produces exactly the same diagrams as described above but for all work centers. This

function is available to supervisors only. It works exactly as the one described above,

but produces a report for all available work centers.

- Bar coded label: This item is an utility available to every user. It produces a bar

coded label to accompany an item that has to be removed from the ship for some reason.
Specifically, if a piece of equipment has to go out for repair, be returned as destroyed,

or is loaned to another ship, an accompanying label is produced. It is used to identify

and keep track of the piece of equipment.
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When the label is presented, the user fills in the appropriate Information. When

the FSN is filled for the piece of equipment, the bar coded representation of the FSN is

automatically generated. In case the FSN is not the information needed in bar coded
form , the system can be easily modified to generate that Instead. Once complete, the

user has three choices. These are represented by the three buttons below the card.

The printer button is user' print the bar coded label. The user Is
presented with the dialog box shown b..iow and is requested to specify the number of

copies to be printed.

Now many copies do you need ?

The system, by default, prints one copy,

SThe printer in folder button provides the capability to store the label in a

stack for later reference. The user can specify the name of the file to store the label
stored or it can be stored in the general file. This file is provided as a default and is
called "General Label Storage".
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Store this label to:

This capability is provided to allow a ship to organize the equipment going out from

the ship. Specially, it can used to categorize them either by work center or repair shop
to which are going to. Talie representation of all the cards in a particular file can be

easily produced by using Hypercards' built in "Print Report..." function selected from

the "File" menu.

a This button allows the user to throw away a label if desired.

After one of the above described operations is selected, the system returns to the

driver's menu card.
• Navy message: This item has not been implemented, because it is specific for the

two Navys. It can be Implemented for application to the needs for each of the Navys.
- Ext. rep. req: This item is available only if the system is used under Argos. When

selected it returns to the Argos program allowing the user to select an item and print

the computer generated request form.

The "Spot checks" choice: This menu selection allows the system to select, at

random, PMS jobs that have been completed from the quarters' daily activities cards.

A spot check sheet is generated automatically for a selected work center if "For one WC"

is selected or for all the ships' work centers if "For entire ship" is selected.

ep esa e or entire ship]

Go -- 1, For onel: WC
Print 0 I 4

TOolbom 0

Equipment Iog 0
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If the user selects "For entire ship", then the system will automatically start

printing spot check sheets for each work center. If "For one WC" is selected, then the

user will be prompted with a list of work centers from which to select one.

'Welet 0 WX*l'

and c//k a It

EMO 1 0
EM02
E103

EM
EM106
EM07I
EMOB
ERO9 Ii
CSO I
CS03

C504 i
CS05 lb
CS06
CS07

The "Go" choice: This menu choice allows a user to directly view a card in the

PMS system, provided the number of the card is known. This selection bypasses the

need of going to the corresponding database and performing a search.

asswr 0 d

Schedule a
Reports D messages
Spot checks

Print M P IP card
Toolbox 0l Log card

Equipment log 0

MRC card: When this item is selected the user is presented with the dialog box,

shown below, to type in the MRC# of the desired card.

MRC number to go...
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After typing In the desired MRC number, the system presents the appropriate card.
if the card number is wrong, or the card is not in the database, the system informs the

user and returns to the driver.
MIP card: When this item is selected, another dialog box prompts the user to

input the desired MIP number, and the same procedure used for the MRC card is

followed. The user is presented with the dialog box below.

MIP number to go...

12620/003-1 ]
Failure to find the card returns the user to the driver.
• LOG card: When this item is selected the user is prompted to enter some

description of the Unit name. The exact name is not required for the desired unit, but

only a few of the characters included in the unit name.

Unit name to go...

ILM 2500 I

When a string like the above example is typed in, the system searches for the
inclusion of the string in the "unit" field of the log database. If a match is found, the log

card is presented. If the search fails, the user is informed and the request is canceled.

The "Print" choice: This choice provides to the user with a way of obtaining a
hard copy of each of the items listed in the sub-menu.
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Reports & messages$ I
Spot checks D
60 0 Today's OR cards - all

~Today's OR card - I WC
Toolbom MIP card
Equipment log -, MAC card

' Log card

Today's DA cards-all: When the system performs this function, it prints oit a

copy of the Daily Activity cards for all the work centers for the current day. This

function is used at the beginning of each day, so that the division officers can pass them

out to their work center heads. A includes a description of the jobs that the work

center has to completer that day. Prior to this function being used, automatic
rescheduling of uncompleted jobs takes place. This allows the system to move forward

all jobs that were not completed the previous day. This function is available only to the

SuperUser.
- Today's DA cards-I WC: This function is available to every user. It provides a

printout of the the Daily Activity card for a selected work center. It is used both as a

reference for the division officer and as a report for what jobs have been completed on
a particular day. The user is presented with the following dialog box. The user types in

the name of the work center for which a printout of the Daily activity card is needed.

DR card for which Work Center?

[[mail

After typing in the name of the desired work center, the system checks whether or

not the user has access to this work center and proceeds only if they do. If access is not

available or the user changes their mind, the system informs them and exits the

request.
- MIP card: When "MIP card" is selected to be printed, the system follows the same

procedure followed for the "Go" menu item described above.

- MRC card: When "MRC card" is selected to be printed, the system follows the

same procedure followed for the "Go" menu item described above.
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LOG card: When "LOG card" is selected, the system shows a dialog box allowing the

user to input a search string for the desired unit. This dialog is presented below.

Unit name to print...

LM2SOo

When the user types in the desired unit or part of it, the system does a search in

the Log database. In the case of no match, feed back information is presented and the

request is exited. In case a match is found and the card is displayed on the screen, a new

dialog box is presented requesting the user to ensure that this is the correct card. This

is done because machinery does not have unique names, unlike PMS cards , and multiple
log cards for the same kind of equipment can exist.

Is this the log card you want to print ?

In case this is not the required card, the user is prompted to find the desired log

card and do a manual print by pressing the print button of the card found.

Find the desired cord and print...

( Cancel -) I O

From here the user can do a search on a different field, or with a different search

key.

The "Toolbox" choice: This choice is provided only to the SuperUser of the

system. It gives him the ability to perform global operations on the PMS database.
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*Add more MIP cards: When this item Is selected, the SuperUser Is presented

with the corresponding card of the "Toolbox" stack. Using this tool new cards can be

added to the PMS database, provided they are In the correct format. The new cards

must be included in a stack. Tools to transform the cards to the correct format are

provided below in the same menu. Specific Instructions for this operation are given in

the "Toolbox" section of this manual.

- Convert MIP-MRC file to stack: This item gives to the SuperUser the capability

to convert a MIP-MRC text file read in from the on line PMS database to a MIP-MRC

stack. The files coming in by phone, should be text files without control characters.

This instruction prepares the updated versions of PMS cards to be entered into the

system, eliminating the typing process. It must be run first so as to allow the

SuperUser to use the function described above.. Specific instructions for this operation

are given also in the "Toolbox" section of this manual.

- Empty PMS database: This item gives the user the capability to empty the entire
PMS database, allowing generation of a new one in case the system is to be used for

another class of ship. It is available only to the SuperUser and uses a series of check

points to ensure that the person who has instructed the system to do so, is the

SuperUser. Specific instructions for this operation are given also in the "Toolbox"

section of this manual.
, MIP.MRC cards in PMS database: This item produces a list of all the MIP and

MRC cards in the PMS database for reference purposes. Specific instructions for this

operation are given also in the "Toolbox" section of this manual.

, Delete a MIP set: This item provides the SuperUser with the capability to delete

a MIP card and all its corresponding MRC cards from the PMS database. It is used to

replace an existing when an updated one comes in. Specific instructions for this

operation are given also in the "Toolbox" section of this manual.
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I WC responsibility: This function assigns the relevant work centers to the

corresponding MRC cards. It is used when new cards are added to the system or when a

work center is added or removed from a particular MRC job. Specific instructions for

this operation are given also in the "Toolbox" section of this manual.

The "Equipment log" choice: This choice is available to all division officers. It
gives them the capability to add a new entry to the log database or remove an existing

entry in cases where a piece of equipment is removed from the ship.

Password
Schedule
Reports Or messages I
Spot checks lir
So
Print
Toolbom

Add entry
IDel antr

Add entry: When this item is selected, the user is presented with a fresh copy of

a log card, to fill out.

Machinery History Card 
Iat -SI......._______ 0: -C pat:..... fr:_ _ Sid___

F511: - --------- - - PE -. -at -a
* ~Sere Fort Bar-. La:... 5.

The only difference from the cards presented in the log stack, is the the capability to

delete the card by pressing the 9 icon. This icon is not available lr the log stack
except in case of a manual deletion as described below. After the user fills in the
desired information, he can either store the card in the log database by pressing the

Sbutton or throw it away with the Ifbutton.
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• Del entry: By selecting this option the user has the capability to delete a card

from the log stack. The user Is prompted, with the dialog box that appea,'s below, to

enter some identification for the equipment that has to be removed from the system. By

doing so he invokes a search command. If the search fails and no match Is found,

feedback Information appears on the screen, and the request is ended.

E [quipment Identification to remeus..
ILM2500

If a match is found the system presents the card where the match was found, and

asks to verify that the card found is the one to be deleted. This dialog box follows.

Delete this card ?

If "Ok" is selected, the system asks the user to once again verify for his selection.

This is done because the deletion of a card cannot be undone.

Nre you sure ?

If the user replies that this is not the card to be deleted, he is prompted to do a

manual search, either by finding the card, or invoking a local search according to some

other search pattern. At the same time, the 9 button appears on the screen, enabling

the manual delete function. The corresponding dialog box follows.

Do you want to search manually ?
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When the desired card is found, the user is returned to the driver's menu card, to

proceed with some other action.

The division munus
There are four division menus. Each Is divided Into sub-menus for the various

work centers. From these menus, the user goes directly to the current daily activity

card for their work center. According to the access and position on board the ship a user

has, the corresponding menus are activated. Samples of those menus are given below.

r 7EE 11

Engineertng offier's enu EMOI personell menu

As shown in the diagram above, the Engineering officer has access to all the

engineering work centers. On the other hand, a member of one work center has access

only to their work center. Menu items that appear dim cannot be selected.
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The PMS Toolbox

General description
The PMS Toolbox Is a collection of programs that :sts the SuperUser perform global

mar. ipulation of the PMS stack. Each card of this stack performs a different function.
Instructions for using each function are provided on the card as help to the user.

The "Toolbox" stack, at present, consists of six tools. As the need arises, additional

tools can be easily added.

The PMS Toolbox Tools
The "Add a MIP..." card: This function provides the user with the capability to

add new PMVS cards to the PMS database.

............. ...

instructicas a 7his furtiontise lit of stocs l SM thIn to ti hean of
the P115 dtabase

am 1 T~pe Into thm left field all the nmems ofthtisocks that coelift
your M'IP cardsto O tftmV are net oilroody the
2 Prasotimbutton

MIPS ift _____ MIPS___

WS4/D05-70

........................... ........

The user enters the names of the stacks to be added to the database in the "MIPs

in"field .These stacks can consist of multiple MIP and multiple MRC cards.

Pt4S

25C This button starts the execution of the "Add a MRP.." function . A message
informing the user tn~at the program is executing appears at the bottom of

the screen . The cursor changes from 9') to 0Z. When this is done, a
dialog box appears, asking the user to verify his choice. This dialog box is
shown below.
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Proced. Ming a Now Set?

As the stacks are processed, they are removed from the left field and added

to the "MIPs out" field. When the operation is complete, the "Up to Date"

field of the "MIP/MRC List" card Is set to "NO" to Inform the user the

PMS database list is updated.

This button returns the user back to the PMS driver.

This button lets the user to exit the PMS system and return to the login

card of the driver.

The "Convert MIP-MRC file to stack" card: This choice provides the user

with the capability of converting PMS text files, consisting of MIPs and MRCs, into

PMS MIP and MRC cards.

.. ....... File To Stack.. . .

Instructions * This function takes a text fill ail Conwerts It to a stak
I All fMe$ to b covirtd must be in the sofn foldtr
2 Press button *get text ftles" to select the file to to ¢ontirted
3 Prau tbe button t Ire 41t

get es cle a ek t Ie
i t ,, I Ship Syt,..SulsWo=. tqui,,ts e.I

14 '" ft AI .[.p --
14.5o01, 00 N/SaPA-25(O

got lostfi To start the process of converting text files to cards, the user

must use the "get text files" button to select those files that they wish to

convert. Upon selection of the button, the user is shown a standard
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Macintosh file selection dialog box from which to select those files to be

converted. The files selected will be shown in the field to the right of the
"clear text files" button.

~ Once all text files have been selected ,then the user will press the button

at the left to initiate the transformation process. Once the process Is

started, then the user will be presented with the following new stack

dialog box.

D fl i -Do( B9 *Urgot
Empty Folder

n Mile-pilnie0NeW PI, p1s :7D89 ,

Now ,sck homo:

M COpy current background

At this point the user should enter any letter or number into the dialog

box and then press New. Once this is complete, the system will start

reading the first text file and then will show the following information

fields.

Plesse be patlent as Ih/F I
operation will take a while

Number ofl/Ps 14 1
Number to go II

I WVo. oo3/on o-d

Number of/PRCs /0
Number to a .
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As the individual text files are read, the appropriate MIP number in

shown in the "working on" field. Additionally the MIP number Is entered

Into the list of MIPs.

"""ice the operation is complete, the user can use the "clear text

file" button to clear the list of text files that have been converted to

cards.

This button returns the user back to the PMS driver.

S This button lets the user to exit the PMS system and return to the login

card of the driver.

The "Empty PMS database" card: This function provides the SuperUser with

the capability to empty the entire PMS database including all MIP and MRC cards. Six

empty cards, that form the templates for the addition of new cards later on, are the only

cards that are left in the database. This function is extremely dangerous. Additional

check points are provided to ensure that the person requesting the execution of this

function is the SuperUser. The card for this function is shown below.

. . ... . Empty PMS db

Intructions * Thts furdioremptoll tt PMS0stobs Only thi super imr
of tim eystom Occo to it

101 I Pra tdm tutofln
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This button initiates the of execution of the *Empty PMS db" function
When pressed, the user is prompted to enter their password. The system

checks whether or not this person has been assigned the position of

SuperUser in the Password stack and whether or not the password entered
is the same as the one he used to log into the system. This provides a
margin of safety by the system to prevent errors. If the check succeeds,

the user Is prompted with the following dialog box to verify his choice.

This opperetion will delete the PMS dl1

And again...

Sure...This is the lost chance...[ Proceedb ~i ncl]

If the checks and warnings are successfully passed, a message informing
the user that the program is executing appears at the bottom of the screen

and the cursor changes from '6 to 0 )

4J This button returns the user back to the PMS driver.

k This button allows the user to exit the PMS system and return to the login

card of the driver.

The "Delete a MIP set" card: This function provides the SuperUser with the
tools to remove a MIP card along with its corresponding MRC cards. In case a MIP card
is to be replaced by a newer version, this function is used to delete it. This function is
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set up this way so that even if a new version of the caird Is added to the system before
the deletion of the old one, only the old one Is deleted.

Deet odtMIrC'=Set
Iritrotmens. 0 1118 tiitma toces; *9)IMof IP car.iist ollwm from

the P115 "W 01 .4Itb l their Wuam M K
~. o I to OtU lft fteldfftNP N.We wtrI 1.

ttus r1~ht flaW, elm they vtl be left vateethd 1. the left field

MI~s to deoe MIN___________

164 05 -79

SThis button initiates execution of the "Delete a MIP set" function . A
message informing the user that the program Is executing appears at the

bottom of the screen and the c-irsor changes from 4 to 0. As the
execution proceeds, to give some feed back to the user, the MIP names are
deleted from the "MIPs to delete" field and added to the "MIPs deleted"
field. In the case where a MIP card is not found, it remains in the "MIPs

* to delete"field.

This button returns the user back to the PMS driver.

IThis button allows the user to exit the PMS system and return to the login
card of the driver.

The "MIP.MRC cards In PMS database" card: By using this tool, the user
has the capability to produce a list of all the MIP and MRC numbers In the PMS database.
The time of execution of this operation varies from a few minutes to a couple of hours,
depending of the size of the PMS database. To produce a hard copy of the results, the
user can use the "Print Report" command of HyperCard.
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Imstruens-. TMfhrtt1,am aeIM or al lie MIto Mu grC ah

OR P. MN"

2: .. .:. . U:....... '...P IT.. umt ' pf r ..

MIP a Mac a

245 01-0 19 N ot5 sip

340JO02- U" H 7oW MC
52IC/OO1A - 45 1?2T N

2521/004-4M nm * " Up to sa HO
2340/00'-49 45 Ilal H
4351MM-6 0146 M

S This button initiates the execution of the "MIP/MRC List" function .A

message Informing the user that the program is executing appears at the

bottom of the screen and the cursor changes from 16to 0. The MIP
cards found are entered in the UMP #" field and the MRCs in the "MVRC #"

field .The total number of MIP and MRC cards is shown In the
corresponding fields. The "Up to Date" field is set to "YES'.

This button re.turns the user back to the PMVS drivvr.

IThis button allows the user to exit the PMS system and return to the login
card of the driver.

The "WC responsibility" card: This function is used after a new MIP set has
been inserted into the PMVS database. It assigns the work centers that are responsible
for the MRC cards. This is done so that when the system does the auitomatic scheduling,
it takes this information into account and schedules the same job to be done by all the
work centers involved. For example, if a MVRC job requires two engineers and one
electrician to perform it, the system schedules both the corresponding engineering
work center and the electrical work center. All MIP cards of a ship must be inserted
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into the "MIPWC, responsibillty"field. The format used to enter them Is .cMIP
#,WC1 ,WC2,WC3 ...>. If responsibility for some MIP cards is modified, for example
to add a new work center or to delete one for a particular piece of equipment, the
SuperUser deletes the "*" from the beginning of the line the MIP Is on and all the
MRC's for this MIP are reprocessed. When a MIP is processed successfully, an asterisk
is appended at its beginning. This allows control on which MIPs are going to be
processed. Also, execution becomes much faster, because only the required or
previously processed MIP cards are examined and updated. In case a MIP Is not In the
system, it is reported in the "Not found MIP" field . After the assignment of jobs is
done, the system searches through the entire PMS database, and pulls out all the MIP
cards for which no work center is assigned responsibility . This provides feed back to
the SuperUser, showing duplicated MIPs in the PMS database, because work centers are
only assigned once for each MIP number in the system. This avoids multiple scheduling
-of the same job.

.:*.:: fIwc responsibilit

instrutiaOr e This turettoft tw s lst of mip csrds and its Cmir"Prtrmq WC
S they are 40iored to a. uahigros tram to the MRC eors

1. Tp Ifto the 10f flolol the MItPaidcorespohi iq WC Ithe?
fstH'Ing foriit- 'tIIPWcIWCWC .
2 A 'toptrteoMnpp~diettiM go~e~efolt MIPurd

HIP. C list .not found UM1)
-*iCO.ROO 16 *
.155 1/04,CS03 3301 /001
16SIA04,C003 41ttjRif

:2340/OO00 Me06rCO~*2371/002.C$09,EID3 Not fceesM
-24 /002,1M511000-6
24 I-,EP.,,m J8,
*.245 44O IS,)(00

This button initiates execution of the "MIP, WC responsibility" function
A message informing the user that the program is executing appears at the

bottom of the screen and the cursor changes from 16to

This button returns the user back to the PMS driver.
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I This button allows the user to exit the PMS system and return to the login

card of the driver.
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The "Planning" stack

General description
The "Planning" stack is visible and available only to the SuperUser. This stack is

where new calendars, for scheduling purposes, are generated and stored. When the

SuperUser asks the system to schedule the next quarter, the system generates the

calendars for the quarter. The user is then presented with the calendars to set the

"ship's status" for every day of that quarter. A typical card for a month is shown

below.

Ship's Activitlet 4 "M

t 2 3 4 6 4 7

9 SO II 12 is 14

15 54 17 Is 19 20 214. 4. 4. 4. 4. 4. 4.
22 21 24 25 26 2? 20

Itp

The user is prompted to define the ship's activities for the quarter to be scheduled.

Set the Ship's actluities for this Quarter

By "ship's status" or "ship's activities", we mean the classification for each

individual day. The ship's status will be taken into account when the automatic

scheduling is done so as to avoid unrealistic job scheduling and job distribution. When

all days are classified, the SuperUser has the capability to initiate the actual job

scheduling. The days are classified by clicking on the small icon at athe right hand

corner of each day. The meaning of each icons is as follows:

The ship is at port, at normal duty.
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The ship is underway, and only PMS jobs that can be done in such a

cono3:tion 3hould be scheduled this day.

Major Holiday. No big PMS jobs should be scheduled this day, due to the

unavailability of personnel.

t Overhaul. Any PMS job can be scheduled during this period.

Inactive status.

The program coul -. 'mplemented to run faster, but the trade off would be worst

job distribution and less inorough checking. The reason the decision was made to

implement it this way was, that as hardware improves and faster machines are

introduced, the performance of the system will directly positively be effected.

A typical calendar, showing the various days status, follows along with a detailed

explanation of the available options and functions.

Shis Actiities F

I! 2 !3 4 5 T

S 9 t0 It 12 I3 14

I 4t I .L. -. _3 &- .-

IS 16 1? to is 20 21

.A- A 41. 4-b

22 23 24 25 26 2? 26

29 s0 Io

The fields
- The Quarter after ovhl field: In the right top corner, a field indicates to the user

which quarter after overhaul is the current rie.
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Quarter after oyhl r 8

The Current month field: In the middle of the screen a field indicates to the user

the current month he is working on, and who's calendar is shown.

I Octobr 1989

The buttons

Presents the next calendar month. In case this is the last month of the

quarter, a dialog box appears, informing the user accordingly.

This Is the lat card of this Quarter.

Shows the previous month.

F This button initiates the execution of the "Automatic Scheduling" function

When pressed, a dialog box asking the user to verify his selection

appears.

Schedule PHS jobs for this quarter ?

If the user changes their mind, they have the opportunity, to cancel the

scheduling job. The system will continue and delete all the calendar cards

for this quarter and return to the PMS driver. If the user decides to
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continue, they will be prompted with another dialog, to reverify their

choice.

This operation takes a couple of hours...

(Cancel ) nu

The actual scheduling takes from a couple of hours to about two days to

complete. This time depends on the system's configuration, the size of the

PMS database of the particular ship, and the number of work centers

involved. For an FFG - 7 class ship, it takes about two days to complete.

When permission to proceed is granted, the user is presented with

another dialog asking him to specify whether the automatic transfer

option for jobs that were not completed one day to the next should be

active.

Rutometic rescheduling actiue ?

{Active b]|Inlve

And finally a short statement of instructions is given to the user.

Please wait until the computer asks for
a name for the new stack you are creating..

Then dim down the sareen to prevent screen
burn After the scheduling operation Is
completed the computer will shut itself down.

Click the Mouse to continue..

When the mouse button is clicked, the user is presented with the standard

HyperCard "New Stack..." dialog box to name the new stack to be

generated.
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Capu current background

In this dialog box a string of at least one character should be entered. The

string can be any random sequence of characters, because the correct
name of the stack Is going to be set by the system. Then either "New"

should be cglected or the return key pressed. The system will start the

automatic scheduling process. Upon completion, the computer will be shut

down automatically.

HELP
The "Help" button invokes the on-line context sensitive help function of

the system. More information about this function can be found on the

description of the "Help" stack of this manual.

The print button prints the current quarter's calendar.

This button returns the user back to the PMS driver.

This button allows the user to exit the PMS system and return to the login

card of the driver.
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The "Movies" stack

General description
The "Movies" stack Is a collection of images taken with an ordinary 35mm camera

and scanned into the system. Its purpose is to give the user a better feel of the
maintenance to be completed, and to point out intricate parts of the actual PMS job. The
Images show parts that are hard to describe and/or jobs that are difficult to complete
without on the spot supervision. This function will play a big role In the training of
the personnel and should help them perform the maintenance jobs, unattended. It will
also give them the capability to review a particular job at their own pace, plus It will
give an instructor the tools to explain a job better before it is performed. A sample

picture for the C3 4FHP Y MRC card is shown below.

The fields

* The Equipment field: At the top of each card, a field shows the user the name of
the equipment to which the image belongs. This name is the same name that is shown on
the top of the corresponding MRC card.

Main Propulsion Ois Turbines LM2500

aThe Sys MRC cntl no field: On the right top orner of each picture card, a field

labeled "SYS MRC CNTL NO" sho, le MRC card number to which this image belongs.
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SYS MtC CNTL MO
I C3 4FHP _YI

• The -Pict of" field: At the bottom of each picture card, a field informs the user

how many images belong to this particular MRC job and on which image they are

currently on.

The buttons

This button shows the user the next image that belongs to this same MRC

job. On the last card for each job, this arrow does not appear.

This button shows the user the previous image. In case this is the first

image of a set, the arrow is not visible.

The "Help" button invokes the on-line context sensitive help function of

the system. More information about this function can be found on the
description of the "Help" stack of this manual.

The print button prints a copy of the picture.

40 This button returns the user back to the MRC card they were on when they
invoked the "movies" function.

1. This button allows the user to exit the PMS system and retuirn to the login

card of the driver.
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The "password" stack

General description
The "Password" stack is the stack in which one card for each person that has access

to the system is stored. Each user has a card, tied to his password, that contains all the

information on what they have access to. This way the system restricts the user from

a6cessing functions they are not eligible for. If somebody tries to open this stack and

rbview or change its contents, the program forces them out the PMS system. Private

access to the system thus is accomplished. The password system's card is divided to five

different parts. The parts for a typical division officer, along with the description of

each, are shown below. By selecting one of the five different stack buttons at the top,

we gain access to the various sections of the password system. The SuperUSer then

selects the items by marking the appropriate boxes that the person whose card he is

working on to have access to. Each entry corresponds to an item in the various menus

of the PMS system. After the desired items have been set, the SuperUser can store,

print or delete the current card by pressing the respective buttons at the top of the

card. The very first time the PMS system is used, a card, named "installer", is

provided to allow full access to the system by the person who is installing the system.

This password should be changed immediately.

The fields
• The Rank/Name field: contains the rank and name of the person to which the card

belongs.

R ank / N am e : ....................................................................................

* The Position field: contains the current position of the individual on board the

ship. One card in the stack must contain the name "Super User", for the SuperUser of

the system to allow him access to the functions available only to him.

Position :
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*The Password field: This field Is not accessible directly by anyone. It contains the
password of the person to which the card belongs. The field may not be seen by even the
SuperUser or the owner. The only way It can be changed Is through the PMS driver
menu selection. This field, initially set to "me" for every new user, can be changed the
first time they log into the system.

*The "Set Access To" field: This field shows to the user the general category he Is
setting access to. The word in bold typeset, Is one of the five names of the various
categories.

SET ACCESS
TO

WC Access

The buttons

General This button presents to the SuperUser the general access menu. It

controls access to the PMS menu of the driver.

*.,...Personal Access nomto

Rank /Name L LI lfuummar -Position: -ALM~

SLC AWSS

General Uv.. WO L"u ILqAW t~
kmzdal

0 A no Mmmkr ED orentiromil [ Todiv's M asrds -oi
El Rmoveammter eOfrumWC cmTads ,DA cre I WC
OCliprummr'ums Oc *IMOCcerdoMfPcor4
MChshp Inv pewo a MNC cord 0 tIP cord C1 Los cord

0 Reports & minsacs ous crl3 scftulo
19 M4ieq daram - WC

0 Sr Miss lepel OW-si rpV rq * nry 0 De Wry

WC Access This button presents to the SuperUser, the work center menus. It Is used
to control access to the DA cards for the various work centers.
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Rank /Nameo:_ --bI~Position: [I ,

WC Access Oewl C *M .L Dcr

813-1 BE-2 31-3 03-1 03-2 0$-3 05S-41
st* stnoi Eflica *rtloa Dm2 UD Dos ao

* ,44 M [ot Du30304

* DSc-1 03S-2 03SC3 DoCS-1 00-2 (3C.-1 003-4
00001 00002 0003 D3001 000S3 Dm04 00307?

E3 C02 OSom Dma.
DOM0 DmC09

Equip. Log~hjs button presents to the SuperUser the options available In the

Equipment log stack. In general, access to these functions is given only to
division officers and higher.

7.. PersOnal Access Information
Ronk NoHme: U14 rMrL........ Position :.JLMUI.r...

SET AOCSS

Equip. Log Owwal VC A*wn ".L M ACW* ?6b

3oamdr *Guph ACmt.4rhi

3 Pletify Weir Ota 3 ?Mifv pubs 3 PwlfV Er~tng

his Ranrks
3M Enter tafgta Ait C§Add t.
0 Rey~e dote *ngetryrerb

D A Cards This button presents to the SuperUser the optiontb for the Daily Act~vity

cards. Every one on board ship is given access to these cards. According to
the different options selected, different menus become available to them.
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Pertonai Access Knonto

gACards we ZR

0 Check job *NO" *1411POM I" C lFlboom *Cmmon

0 DN 111 G Isic blo DmmNwo
Cc QcalaM jhe fIm~i o 0A JbW" 3.y

* ul I'm Jo 0Awe be all we

[3rwap repairjob Othck repir Job

Do%a rJb 0 Coosl uputa

Toolbox This button presents to the SuperUser, the Toolbox access menu. It

controls access to the Toolbox menu of the driver. In general , only the

SuperUser has access to this functions.

.............. .. Prsonal Access In4formation.1*
Rank Name: t D 10Omr........... - Position: .Jlinfl.eM...

Toalbox OeW&I VC heN o La C arsueo

Tuelbox

*0 HCofrt MIP-tIRC file to ptock
0 Empty Pt%5 detubw
0 MIPMIC crds 10 Pm dstoom

Deete a HIP art
5WC respotblitV

This button is an overloaded button. Its function is to store the current
card in the password database If it is new or to return the SuperUser to
the PMS driver if it is a reviewed one.

This button produces a hard copy of the five categories for review
purposes.
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This button deletes the current card. When pressed, the user has the

option of either cancelling the operation or proceeding by selecting the
appropriate button.

Are Vou sure ?

Ok

After the user Is through with this operation, he Is automatically
returned to the PMS driver's menus.
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The Daily Activity stack

If the PMS driver stack can be compared to the bridge of a ship, the Daily activity
stack is the engineering control room. This is where most of action takes place.

A Daily activity stack is automatically generated every time anew quarter Is

scheduled. The stack consists of two kinds of cards. The first ,the "Automatic job
Scheduling Status Card", holds information about the job scheduling don6 for this
quarter. The second, the actual Daily activity cards, stores information about the jobs

which must be done every day. In depth description of each of these cards and their

functions Is given below.

The "Automatic Job Scheduling Status Card"
For every work center, one card of this type is generated and set at the beginning of

each quarter. This card exists to help the division officer evaluate the system, according
to the information found here, so that corrective action can be taken to improve the
overall performance of the PMS system . Everything that went wrong during the
scheduling process is reported here. A graph gives a visual feedback showing the
distribution of the jobs throughout the quarter. Also, jobs that were not scheduled are
reported along with the reason automatic scheduling has failed.

& Automatic Job Scheduling Status Card

Quarter: I Oct-Dec 198971

laey/mh detrnbution chart kh-M
Work Center: E"03
Q after 091: 1 -

Ship Statu.: ctive E
Cumulative Q: 5 -

IP: . ..o so ..... ... . ...

2~o~-~~ S Ucheduled
URC.: n,, n,~ in ,*iMu D~ 4tV I 312/m-Al hIPnot In the ftS T

MIC Cp srtodicity, r/h, tes related maintenauce, WC involved

It 0924 NA A, 4,AKDNPW~ 1404
A2 40 ,0I 0, 1tO ,Mz

'6

The fields
The "Quarter" field: shows the name of the quarter scheduled.
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Quarter: Oct-Dec 1989 , 1

The "Work Center" field: shows the name of the work center to which the card

belongs.

Work Center:[ EMO3 |

* The "Quarter after Overhaul" field: shows the number of the quarter since the

last major ship's overhaul was.

Q after Ovhl: ,

* The "Ship Status" field: Two values , "Active" or "inactive", represent the

current ship status. The reason this field is here is because jobs are to be done

according to the ship's status.

Ship Status: I ctive

* The "Cumulative quarter" field: The cumulative quarter is a number that shows

* the number of quarters since the PMS system was installed. The purpose of this

* number is for scheduling jobs that do not belong In a quarter, such a'7 six-month and

annual jobs. By using the mod function, the system can decide which jobs, with a
periodicity greater than "quarterly", should be scheduled and which should be skipped.

This way the system totally eliminates the need of "long term" scheduling and Is able to

directly produce the daily activity cards.

Cumulative Q: 5

The "MIP" field: In this field all MIP cards for the particular work center are

listed.

MIlP:12371/002-98
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• The "MRC" field: In this field all MRC cards for the particular work center are

listed.

MIRC: 13.4VLX ,HM '

* The "Unscheduled" field: This field is one of the most important for the whole

system, because it gives feedback information to both the PMS coordinator and the

division officer. It shows which jobs could not be automatically scheduled along with the

reason the system failed to do so. Some jobs, like "situation requirement" jobs, cannot

be scheduled automatically and the division officer should schedule them manually. In

this field, MIP and MRC cards not in the PMS database are reported so that the PMS

coordinator can add them. The system also reports jobs, with a periodicity longer than

"quarterly", if the desired quarter to be scheduled is not set. This function is explained

in detail in the description of the "data" field of the MRC cards in the appropriate

section of this manual.

Unscheduled
3000/001-89 MIP not In the PMS DO
3112/002-AS :MIP not in the PM$ 0B

* The "MRC#, Periodicity, m/h, status,related maintenance, WC involved" field:

After the system searches the PMS database and finds out whether the MRC cards exist

or not, it sets up information in this field relevant to each MRC card it is going to

schedule. Then it deletes this job, from the other involved work centers so that the

same job is scheduled on the same day for all the work centers. After this field Is set

for all work centers, the system takes the MRC jobs, one by one, and performs the

scheduling.

MR C V Periodicity, rn/h, status, related manitenance, WC ainv
26 X91O NL,3 ,A 0,A41PAM2 [MS M06
SO 60F NL2.,ACDNAM,1
26 4PK1D NL,i A,AOCD,NEMI0
.69 092H NL,0.,AKDN,IP , D,4
A2 40YE NLCO 5,A#c,,V03
A. MDi U fl T f LdIPT I97
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* The "Day/mh distribution chart* field: This field Is presented In two ways

according to what Information the user wishes to extract from it. The first is the list

view, where the user can see each day, along with the man/hours that PMS jobs have

loaded it. An example of this view is shown below.

Day/mb detrbution chart
"m, Oct 1, IM: 0.?

MMn, Oct 2, IM . 1.6
Tu., Ot 3, IM : 2.2
1fed, Oct 4, 10W 1.4
Thu, Oct 5, IMW 1.4
Fri, Ot 6, Ig :4.3
Sat, Oct 7. IM 0.6

The second is the graph view. The same Information Is presented in a graphic form

allowing the user an immediate view of whether or not the scheduling has been done an

efficiently. The smoother the curve, the smaller the peaks(the difference between

minimum and maximum in the m/h scale), the better the scheduling has been done. The

graphic form, for the data above, follows.

D1/mb detrlbution cbrt I.-E

... .... ....... ... .v .. ..... .. .. .................

The buttons

This button changes the view of the days/mh distribution field from graph

to list.

This button changes the view of the days/mh distribution field from list to

graph.

When the user presses and holds down this button, they are presented

with the pop-up menu shown below. It allows the user to choose from

which field a printed copy is to be generated.
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iMH dstibutionl
I Scheduling InformationSUnscheduled jobs,,

The "Daily Activities Card"

The "Daily Activity" cards are located after the "Automatic Job Scheduling Status"

cards in the Daily Activity stack. One card Is generated for each work center for each

day of the quarter. This card serves two purposes. The first as an assignment sheet,

where the jobs, both for preventive and repair maintenance, that a work center has to

do are found, The second is for storage for later reference and reports generation. The

user proceeds directly from the work center menus of the PMS driver to the DA card of

today. If this is the first time the card is opened for the day, automatic rescheduling of

uncompleted jobs from the previous day takes place. In a typical day, the person

responsible for assigning the PMS jobs, assigns them using the "Personnel" function

as described below. The division officer and the head of the work center, using the PMS
man/hours for the day as a reference, can assign repair maintenance jobs to be done

for the particular day. In case they feel that a job can wait until the next day, they can

leave the job unassigned and the job will automatically be transferred to the next day.

The card is divided to two parts. The top part for Preventive maintenance and the

bottom part for the repair maintenance . Those two parts are described further on.

IM rest heduled
....-... . lly Activits Cor t

.Mm lernil COMM IMS 01Ib,0-1

EMOS- wo .w H9 11141 11 Ile ea e rumnt an log card 2 4 l4
D=-w 6He.mgoe 0 I 35 4VM Je 1itcsdu mtull IV I
DI c o f". 10 A7 9f ISm Atth, not . 0 I I

l9 4c N M IToole not ov.,olloblI I I
wm- p 2 I w is, ,,, ,, . I" I

I MP:Gl tof fd kais oflm n I1lil i'l
2 D-iII Flift ~ llllle Ifl Ik 011 IPll

"-AI
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The fields
" The "Date" field: This field contains the date of the card being are looking at.

I Thursday, November 9, 1989

" The "Work Center" field: This field contains the name of the work center the card

belongs to. ,o-A Center

- The "PMS m/h" and "Completed" field: This field consists of two parts. The top,

labeled "PMS m/h", contains the total man/hours that are needed to complete all the

PMS jobs for the day. The second, labeled "Completed", contains the percentage of PMS

jobs that are completed and the m/h. This field Is updated every time a change trkes
place in the status of the PMS jobs. This field is also used to generate the report graphs.

PlmSn/h 1.4

Completed 90 tXI

, The "Status" field: This field contains icons Instead of characters. The icons are

the same ones described in the description of the "Planning" stack and are set by the
SuperUser during the scheduling process.

* The "rescheduled" field: This technically speaking is a button, but since it acts

like a field, it Is described here. This field is X-ed out when rescheduling has been done
for the card we are looking at. If we look at tomorrows card, this field is empty. It

serves both as a reference and as an indication to the system of how many days must be
rescheduled. This means that if no one opens the DA card for a particular work center
for several days, the first time today's card is opened, rescheduling will take place for

the previous days that were not rescheduled. The jobs from all those days will be

transferred forward.
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Oretcheduled

The buttons

This button shows the user the next day's DA card. If this is the last card

of a quarter, the user may not go to another work center.

This button shows the user the previous day's DA card. If this is the first

card of a quarter, the user may not go to another work center.

This is a set of two buttons at the bottom of the card. They serve the

purpose of scrolling the fields of the card allowing users to see contents

of the field out of view. The top arrow button scrolls the top set of fields

up, while the bottom arrow button scrolls the bottom set of fields up.

0' This set of buttons function exactly as above , except they suroll the

corresponding fields down.

S This button invokes the search function of the system. Searches are

global, but only relevant for the work center from which called. The user

is prompted to enter the search string in the following dialog box . The

string can be a whole word or part of a word.

SSearch for what ?
jbustel

If the desired string is not found,the user is Informed.

[ String not found
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M The "Help" button invokes the on-line context sensitive help function of

the system. More information about this function can be found on the

description of the "Help" stack of this manual.

This button is a link to the Technical library. The current card Is

temporarily stored away and the user Is presented with the Technical

library stack.

The print button prints a copy of the current card. The format of the DA
card is printed slightly different from that viewed on screen. This is so

the fields can be expanded to their full length. This function can be

invoked directly from the PMS driver, to print the current day's card.

The printed copy can be used for reference during the day's job

assignment and as a report for the day.

This button returns the user to the menu card of the PMS driver.

This button allows the user to exit the PMS system and return to the log-
in card of the driver.

Preventive Maintenance (top part)

The fields
* The "Job completed by:" field: In this field the division officer or the work center

supervisor assigns the name of the person or persons who are going to perform the PMS
job. The individual(s) is responsible for ensuring that the job is completed and for

assigning notes and comments to the job. If a job has no name in this field, it means
that the division officer or work center supervisor, desires that the job be carried
forward to the next day.
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Job completed by
EM0 - we-m.w 2 q

M103 - wo-membor 9
103 - wc-meMl 10

EM03 - wv-mewftr 10

EM03 - we-member 2

The "MRC cntl # field: In this field, the system automatically enters the PMS

jobs to be performed. Jobs not completed during the previous days are moved forward

and placed following the jobs that were originally scheduled for the day.

MRC cntl &
52 6DC N 1
96 6FDJ N
88 4FLE N
35 6EXW N
A7 Y590 N
.19 B4CP N
94 6URV N

The "Comments" field: This field is where short comments are placed for a

particular job. The person making the comments, can either pick one from the list as
described in the menus' description or write their own.

Comments
See Attached Notes. iA
MIiss ng MRC card
See Attached Notes.
This Is a verV long string to

Tools not vai lable

The " field: In this field we can find an integer number. This number
indicates how many days a job has been delayed from its original scheduling. This
number, placed here by the system, is used by the division officer or work center

supervisor to assign priority of a job over a another job that has been delayed for

fewer days.
- The" 109 field: In this field we find a,,, mark if the job has been transferred

into the equipment's log page.
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* The "6 field: A "V" mark is found in this field if notes associated with this

job exist.

* The field: In this field a ",/ " mark indicates that the job has been completed

successfully. An "x" mark indicates that the job has been canceled.

An Instance of the above four mentioned fields follows.

Note: The I symbol in any of the above fields indicates that a pop-up menu is

associated with this field, and the iser can click in the field to show the different

options available to them according tc their access.

The menus

When the user holds down the mouse button in a field with the 1 sign, they are

presented with the following menus. The menus take information from the item they

are popped up from. The actions taken apply to the particular selected item.

The "Check job" choice: When this item is seiected, the user can do one of the

operations on the job whose line they invoked the menu from.

D~on i

Cancel check
Equipment lg PM job
Go .
Comment II
Personel

• "Done": This item is available to everyone that has access to the system. By

selecting it, a ,"' mark is assigned in the V field next to the job selected.

- "Cancel check": This item is available to everyone that has access to the system.

By selecting it, a job that has been checked "completed" gets unchecked. This operation

cancels the previous one.
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"Cancel PMS job": This item is available only to the division officer, PMS

coordinator and work center supervisors. This function is used to cancel a PMS job

either because it is already scheduled or because the person who has authority to cancel

it thinks that it no longer applies to a day or to the ship's current situation. When

selected, an "x" mark is assigned to the field next to this job. It is advisable that a

relevant note or short comment be made explaining the reason the job was canc3led.

The "Notes" choice: When this item is selected, the user is presented with the

three item sub-menu shown below.

So )
Commant -
PiXsonel .

"Fill": When this item is selected, the system either creates a new "note page" if

one has not already been created or opens the existing one if notes have been
previously assigned to this job.

A7 Y59 N 911 59 :22PM

Tb. job wag .mI~ed svuo. becm'mdt m
nxt the an olhotrilM Oows tor ot0stg ,. Lub
oil loked Perfet, eqthou€o , he, been
vorkb. for lom. fte.mo~hd., adUif"41 *bok of
Uldo oilfrom ohm Wa

103 - wo-mur*... 10

On opening a "note page", the system automatically assigns the MRC #, the date and

the time . After the user types in notes or comments about the job performed, three

options, activated by the corresponding icons at the top flap of the "note page", are

available.

Q5 This button stores the note after signing . When pressed, a dialog pops up

asking the user for the name he wishes to sign with. As a default, the name

of the person responsible for the PMS job is given. Further checking can
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be forced, if needed, by modification of the program. For the time being,

it is not considered necessary.

Is this the name Vou went to sign with ?
[ i ~i

X, This button generates a printed copy of the "note page".

"f" This button discards the whole note if the user thinks that it is no longer

needed. Prior to throwing the note away, the following dialog box warns

the user.

This opperatlon will delete the entire nute

• "See": When this item is selected, the user can review,but not alter, any note.
This function protects the system from unauthorized alteration of information but still

allows the reviewing of notes. Buttons with the same functions as above are provided,
but without the signature capability.

- "See all": This item, generates a list of all the notes for the particular day. It Is
provided as a way for the division officer or department head to view all the jobs and the

notes associated with them for their work centers. The options are the same as above,

but without the "delete note" button, because the information in this field is generated
from scratch every time, it is requested.
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.,...,,....,, ... , ...... . . ... . .. .

Too ls woreo t lrpeik.
iaO - vO-v M 0

A7 Y590 N 11/90 9 S2 PM
o..,,..~~~~~~~~~ .................. ....*********************

Ch, Jo b * ~, mv.I~m ll

Nu two 4h ous"-kM oomW for amflea". L16
on looked pefot, 0000h ow _t o Imww orrl r *oV R -ml4 adetteT 0"oo f
Mu on frorn 411M W~
Go- vtoo 10

SOe *", N 11111/09 9",2 AM
......... .... I............ Io ..........

The "Equipment log" choice: When this Item Is selected, the following menu

appears.
Cheek job )"

itoJd s o to log

Comment f_
SPorsonel 7

" "Go to log!: This selection shows the corresponding log card, provided a card

exists and the link has been set up, as described In the "PMS stack" description of this

manual, to the particular piece of equipment to which this job belongs.

* "Add job to log": When this selection Is chosen, the job and today's date, are

transferred to the appropriate card of the log stack. This function should be used with

care to avoid transferring jobs that are not important or excluding vital maintenance

jobs from being transferred. Future releases of the system should perform this

transfer automatically, when a job Is completed according to a preset look up table.

The "Go" choice: This item has two sub-choices to select from.

Notes

Comment M IP card
Porsonel '

* "MRC card": By solecting this item, the user can see the MRC card, from which

the function was invoked.
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"MIP card": This function shows the user the corresponding MIP card of the

piece of equipment to which the MRC he clicked on refers.

The "Comment" choice: This item allows the user to add a short comment next to

the MRC job, about its implementation.

e fCheck job et
• ~Notesa$

Equipment log mhr

MKsIs r ob completed uccefuly I
Personel " Missing MRC cardITools not saalable

01THER

The user has the choice of either selecting one of the predefined Items from the list
or adding their own by selecting the "OTHER" choice. If the "OTHER" choice is selected,

the following dialog appears, asking to enter a comment up to thirty characters long.

Type In a SHORT commnt ... (30 char meN)

IThls is a uery long comment to demonstrate II

In case the string entered Is longer than the thirty characters allowed, the user Is

presented with another dialog, requesting whether they want the comment entered to

be truncated to fit.

String too Iong...It will be trancated.

NC[L) OK ]

The "Personnel" choice: This choice is available to division officers, work

center heads and the SuperUser. It has two functions.
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work~~Nt cetrI peetd
________________Equipm ent_______ log _______________________________________________ 0

Jo or o Sdb ont 0 ilbeProa
l-Comment N

D101-',v.-rnswha2 1964V q~% 116W7N t-wO-n ,on~
IUSCTJNNm person-w~

cm, 94GUR0N 01 - .M0er"w2

A2W 1I01 -v.-mw*v1
I01010 gr~*0

Del1 -we-m~ 91

The user, first clicks on a person's name In this field to select him. The name
selected becomes highlighted. After the name selection, next click on the line of the
mrc job to assign this person is transferred their name to this line. The whole
assignment process takes only few seconds. A persons name can be overwritten by
another selection if the user changes his mind. To remove the name list from the
screen, the Q button must be pressed.

- Rmv person": This function removes the name assigned from the line from
which It was invoked.

The Repair or Corrective Maintenance (bottom part)

The fields
The fields In this part are the same as the described above. The only difference

* one is the "Repair Maintenance" field which Is the one described below.
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* "Repair Maintenance': This field is filled in manually by the division officer or

the work center head. As the icon on the top right comer indicates, there is a pop up

menu assigned to it. Here they can add repair maintenance jobs for the day, or

training subjects for the particular work center. To do this, the user consults the

total m/h number for the day in order to avoid overloading it, and then presses the

mouse button within the field. The following pop up menu appears.

The menu
The "Arrange repair job" choice: This choice has three sub-choices.

i, ..... ..... ... -llkl dd a job I
I Chck rp'IrJ~b")iDelete a job,

Tranfer job I

" "Add a job*: This choice allows the user to add a new repair job in the repair

maintenance list. When selected a dialog box it presented, to allow the user type in

the repair job's description.[TUpe in the job pigs$@... (60 Char momi)
Sample lob oil from gas turbine # I.

The repair job must have a maximum length of sixty characters. In case the

string typed in is longer than that, the user is prompted with another dialog box that
allows for either editing the existing string by the user or allowing the system to

truncate it to the appropriate length.

String too Iong...It will be trencatld.
( oK EDI

If the user selects to edit it, the string is returned, ready for editing.
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Edit it please.

"Delete a Job!: This choice allows the user to delete a job previously entered.

The following dialog box appears.

Click on the Job Vou want te remove I

A message asks to verify that the user has selected the correct job. If "OK" Is

selected, the job gets deleted.

Job #I will be remoud I

* "Transfer a job": This choice allows the user to transfer the selected job to

another day.

The "Check repair Job" choice: This choice has three sub-choices . This

function is available to everyone that can confirm that a job has been completed.

I Aryange repalrjob Fl

-Cancel cepair Job

• "Done": This selection checks a job as completed.

• "Cancel check": This selection removes a check accidentally entered.

" "Cancel repair job': This function, available only to those persons having the

authority of entering jobs, gives the option of cancelling a repair job, instead of

removing it.
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Hint: The better this stack is maintained and the more precise and faltless the
filling of information is, the better the rMS system Is going to work for the

individual ship. Old quarters can be kept aside for reference and history purposes. A

quarter can fit in an 800 K floppy disk in the ship's library in order to form a digital
record of all the PMS done during the ship's life. The DA stacks have to be
compressed though, using the "Stuffit" program provided along.
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The Ship data stack

General description
The Ship data stack contains general Information about the ship. For the present, it

consists of three kinds of cards. The capability is to add more is present if necessary in

the future.

The "Ship's Data" card
This card contains general Information about the ship that is used through out the

system. Explanation of the Individual fields Is not Included because they actually

describe themselves. The buttons of this card are the same as used throughout the

system.

Ship Nom: J jjLJ Im-  $hip : FF33_

Battle Sroup: 25I.... Ship TM**: Xg 97..

ship status: -1 overt Aft Dyhl: 5 Cumuletive Quarter: 9

1 fill[L ' i,. .,, . . . .-

The "MIP Responsibility Table" card
This type of card contains a list of all the MIP cards a work center is responsible

for. Multiple entries of the same MIP number mean that the part-cular work center is

responsible for more than one piece of equipment of this type. For example, If the work

center whose card is shown below is responsible for four RBOC's, an entry for each

should be present so as to schedule the same job four times, once for each unit.
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The buttons

I~ Gets the user to the top of the page.

0 Gets the user one screen up.

4) Gets the user one screen down.

R This button invokes the search function of the system. Searches are
global in the stack. The user Is prompted with a dialog box, similar to
that the previously described, to enter the search string. The string can
be a whole word or part of a word.

The "Help" button invokes the on-line context sensitive help function of
the system. More information about this function can be found on the
description of the "Help" stack of this manual.

The print button prints the contents of this card.

This button returns the user to the first card of the ship's data stack.
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This button allows the user to exit the PMS system and return to the login
card of the driver.

* The "Person nel/Wo rk Center" card
In this card, the names, rank, specialty code, and position of each person Involved

* with the PMS system are entered. There exists one card for each work center. The data
from this card Is used when the "Personnel* function is Invoked from the PMS Daily
activity card. When the personner function for Argos becomes available, data about the
people assigned to every work center should be sent to this card In order to allow the
division officer or the person who has the responsibility of assigning the day's jobs to
have an updated list of the available personnel for a particular day. Right now all the
personnel assigned to a particular work centered are presented here.

::A emenne / Work Ceater
7' 9112

9MW - Ma,~ 2 35-2 434 IM

51 eefr 5 3-2 545 I"

M W-m~ 5 ::3 3454 am
**U v-nwr~e A 3 573 n
51 *IrOM~i 7 $K-S 575 "a

rS~s~w. 9 K-S 5575 am
SSW-v 6fl*rO 5 4325 M

S SW w-m~ 1jf2 IN 5757 n

The buttons
The buttons described in the previous section are available in these cards too.
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The Log stack

General description
The "Log" stack is available to all hands, although not everyone has the same access

privileges. This stack is where we keep the history of each piece of equipment on board

the ship. When a particular unit is removed from a ship, to be installed to another, or

to be kept as a reserve unit, both a printed and a digital copy of this card, should follow

it. The card is maintained for the life of the unit. When the unit is thrown away,

information from it can be used to judge the future purchase of similar equipment.

Mchuilm. Mito Card
Unit: 6" orbfim 1.021 L capat -1 fr*: 143 Lids:_P
;WI la:WZi: a H A" s . :

2 190 1" 04102430 67 $m 4$3I "

A 0 at44A 24;914711447,69

Im air offed oftl4h

12/0 Vibration lMOMPAlroonts taken no follow:

Pool 0012 P e a 014 Peel PG

fed 224 21 1 2 SI 42
aft 1 1 12.4 46.2 4 3 12.3 9 2

When a new card is created, is very important to set the name of the card correctly.

To do this, we open the "Objects" menu from the menu bar, and select "Card info...".

6 File Edit Go Tools 111,1M I|hullfon Info...

lrtPd hiflfl)...

When the dialog box appears, fill in for "Card Name:" the word "LOG" a "-" and the

first eight digits of the corresponding to the equipment MIP card, as shown in the

example. Then type <return> or click in the "OK" box, to set it. This will also set the

connection to the corresponding MIP/MRC cards.
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Card Name: IL06-2451/001

Card Number. I out of 3
Card If: 3158
Contains I card flield.
Containe I cord button$.

D Can't dale tocard.

The fields
Choices on the fields described below are according to the user's access clearance.

0 The "Unit* field: This field contains the name of the unit the card belongs to. In

the general case, this is the same as the unit name assigned to the appropriate MIP card

in the corresponding field.
U nit: .......................

• The #' field: This field distinguishes between units with the same name. For

example, if a ship has two LM2500 gas turbines, there should be one card for each,
with "#1" in this field for the starboard, and "#2" for the port one.

• The "Cmpmt" field: In this field, the compartment of the ship where the

equipment is located is assigned.
Cmpmt:

* The 1fr#" field: Shows the approximate frame number where the unit is located.

This information further identifies the unit and it can also be used on reports that are

generated about this piece of equipment.
fr w : ...............

* The "Side" field: In this field, a "P" or an "S" is assigned for "port" and
"starboard" side correspondingly.

Side:.

* The "FSN" field: This field contains the Federal Stock Number of the equipment.
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- The "PN" field: In this field, the Part Number of the equipment is assigned.

• The "APL field: In this field, the Allowance Part List page for the equIpmepnt Is

asigned.

APL: -------------

• The Inst. Date" field: This field contains the date the particular unit has been
installed on board the ship.

net. Date: ..................

* The "Spare Part Box" field: In this field, we fill in the number of the box the

spare parts for the particular equipment are stored.

Spare Part Box: ...........................

• The %Loc" field: In this field, we find the compartment of the ship, where the

spare part box is stored.
Loc: ......................

• The "Ass, Pg" field and the §" field: These two fields hold information about
where in the ship's enrollment list this equipment is enrolled.

Ass. Pe: ........ § .......

* The "Mfgr. Data" field: This field contains all the known information about the
manufacturer of the particular unit. This is both for reference purposes, and to make

correspondence with the manufacturer easier. The 4 symbol, that appears on the
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right top corner of this field, indicates the existence of a pop up menu. The pop up

menu in this field gives to the user two choices.

The "Dial mfctr" choice: When this choice Is selected, the user can instruct the

computer to dial the manufacturer electronically,provided a phone number Is available.

I oiymftdate

After the mouse button is released, a dialog box asks the user to select the phone
number to dial. This is set here to allow the user to specify which phone number, If

multiple ones are available, to dial in order to select a fax, voice, or a data connection.

Click on the phone number Vou went to dial...

In order for this function to work, the line containing the phone number should have
for its first five characters, the sequence "ph #:". After a number has been selected,

the user is presented with the following dialog box.

phone # I (450-7346-7 l

R O0Tons 0 Pulse

V 0 Tone

In the dialog box, the user can change the phone number and the way dialing is to be

done. If a modem or a fax machine is connected to the computer, the user must specify
whether the phone line is "pulse" or "tone". If no modem is available and the phone is of

the "tone" variety , the user can select the appropriate button and place the phone's
receiver next to the computer and let the computer generate the appropriate tones to do
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the dialing. To Initiate the appropriate dialing process selected, click on one of the

following buttons.

E9 To dial through a modem or fax machine.

To directly dial through the phone's receiver.

To cancel the dialing procedure.

The "Modify mfct data" choice: When this item is selected, the system disables

the menu from this field and allows editing. When the user leaves this card to go to

another one, the menu is automatically enabled again.

- The "Publications" field: In this field, the publications relevant to the particular
piece of equipment are entered. This is for reference purposes only at this time. If in

the future direct linking is needed to the appropriate library, the system lends itself

for easy modification. For the present, the user has to select the library function from
the bottom of the page in order to do a normal library search. The q symbol that

appears on the right top corner of this field indicates to the user the existence of a pop
up menu. The pop up menu in this field gives to the user two choices.

The "Go to pub" choice: This choice is provided for easy addition for direct

linking to the library in the future as described above. Right now, it has the same effect

as clicking on the library function at the bottom of the page.
The "Modify pubs" choice: This choice works exactly the same way as the

"Modify mfct data" choice described above. It provides the user with the capability to

modify the publications' list.
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* The "Drawg. #" field: In this field all the drawing numbers for this piece of

equipment are entered. This is only for reference purposes at this time. If in the

future a "drawing and blue print" library in CD format are provided for the system,

direct linking to the particular drawing selected can be done. The W symbol that

appears on the right top corner of this field indicates to the user the existence of a pop
up menu. The pop up menu in this field gives to the user two choices.

The "Go to drawing" choice: This choice will show the user the selected

drawing when a "drawing" library becomes available.

The "Modify drawings" choice: This choice works exactly the same as the two

above "Modify" choices do. It allows the user to modify the draw ngs' list.

• The "Date" field: In this field, the date that an entry has been made, is entered. A
pop up menu is provided to let the user select one of three choices.

Remsdate 1
Enter other date

The "Enter today's date" choice: This choice automatically enters the date

taken from the computer's clock into the line from which the pop up menu was invoked.

The "Remove date" choice: This choice deletes the date from the line from
which the pop up menu was invoked. .6

The "Enter other dato" choice. This choice disables the pop up rAnu and opens
the field for editing in order to set a date, different from today's.
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• The "Remarks" field: In this field, the user enters any remarks, comments,

major repair and preventive maintenance jobs, or any measurements and test results

relevant to this piece of equipment. The entries In this field should be separated with a

line across the page. An option for automatic entry of this line is provided by the

system and described below. A pop up menu lets the user select one of the two available

operations that can be performed on this field.

The "Add data" choice: When this choice is selected, the user is presented with

the last line of the "Remarks" field. The menu is disabled and any new data can be added.

This choice is provided to avoid scrolling the field all the way to the bottom, since after

a couple of years this field can grow considerably.

The "Modify remarks" choice: This option works the same as the previous one

,xcept that it keeps the user at the current position of the "Remarks" field.

The buttons

Presents the next log card.

Presents the previous month.

0' Gets the user one screen up in the "Re'marks" field.

Gets the user one screen down in the "Remarks" field.

S Gets the user to the top of the NRemnarks" field.

$ Gets the user to the bottom of the "Remarks" field.
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This button puts a line after the current line of the "Remarks" field. It is

used to separate the jobs In order to make them stand better out.

U This button invokes the search function of the Log stack. When pressed,

the dialog box that is shown below is presented to the user.

Search for.

Gol search

This dialog box is different from the ones previously shown, because It

has fields and buttons of its own. The "Search fot" field Is provided so

that the user can type in the string to search for. The field on the bottom
is used to specify the type of search to perform. The default setting is a

"Global Search". To change this and restrict the search to one specific
field, press the L button to invoke the pop up menu. The pop up menu,

shown below, has the names of fields to search on. When the user presses
the mouse button to invoke the menu, the pointer is automatically set to

the "Unit Name" selection, which is the most likely the one the user is

going to select.

Date
Remarks
FSN

Compartment
Frame a
Side
PN
RPL
Inst. Dale
Spare Part IN
Assigned Page
Assigned Par
Manfr. Dota
Publications
Drawin #
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After specifying both the search key and the field to search on, press the

1I button or the return key, and the search begins. If the key is not

found, the user is Informed by the following dialog box.

String not found...

In case the user changes their mind about doing a search, press the

button to get rid of the search dialog.

The "Help" button invokes the on-line context sensitive help function of

the system. More information about this function can be found on the

description of the "Help" stack of this manual.

The print button prints the current log card. At the top of every printed

page, the general information about the particular piece of equipment is

presented. An example of a printed page is shown in the "Auxilliary

stacks" section of this manual.

This button returns the user to the card they were on when they invoked

the "log" function.

This button allows the user to exit the PMS system and return to the login

card of the driver.
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The Reports stack

General description
This stack is used both as a print tool and as a space where the user can go and

review a report that he has requested. Every time a new report is requested, the

previous one is erased. The card is a graph paper look alike card that has the days for

its x-axis and the percentage of PMS jobs completed for Its y-axis. Above the x-axis, a

small icon represents the status of the ship for the particular day. Below the date, a

letter shows the day of the week, to allow the user to better judge the PMS performance.

Near the right bottom corner of the card, a field gives us the average percentage of the

PMS completed for the whole month.

I Persrmsnce Reuport

ISIC S iJA TT W - 101 Mnth: to I 1t

...... L :: . .... ..... ..... ....... :70..
so . ........: ;. i ! .:.

~120 A IN00M

10 fvtr 1 1 1 V I I 0V T S1 T V I r I I I I M t

The buttons

Shows the next month or the next work center if a global report for the
ship has been selected.

Shows the previous month or the last month for the previous work center

if a global report for the ship has been selected.

This button prints the current card.

This button returns the user back to the PMS driver.
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i This button allows the user to exit the current card and return to the

login card of the driver.
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The PMS stack

General description
The PMS stack is a database of all the PMS cards in the system for a particular ship.

It contains all the MIP and MRC cards, along with their tables and diagrams. One thing
that the user must be aware of is that sometimes requests from this database are slow,

and responses can take a couple of seconds because of its size. The system for the
present contains about five thouspnd cards. Throughout the Implementation of this

database new features have been added that are not contained in the original PMS cards,
but that are closely relevant to their use. It Is believed that they will improve the

functionality of the whole PMS system, like lists of repair parts found on the MRC

cards, and the links to the "movies" stack. The hypermedla properties of the system
give the capability for such additions without sacrificing the familiar view of the cards

or the ease of use of the system.

The "MIP!MRC list" card
This is the first card of the PMS database. Its purpose is to allow for binary

searches on the PMS database so as to improve the operating speed of the system.

Ii :~~................: ...!... '......... - ; :  <i " +'i..+..

o, , t1tl s l st1 15 lis 1,1 R ls

2400/02-10.462 45. 1, 1
* 2411/ AX-6,422 4$ 1/2U 11.25

2451,0t-49.35 45 1172 11.20
S252M-29.341 45 ld2Y , 1.2
*2521/002-U, 171 5172 13
2521/AN 0:,o 45 29 1.
2960t001-47 406 46 UM Y,45
2O 1040, 0 446 M , 17

* 2620/0319. 46111 M . Is
436 1 =-1:,20, 46 MU72 .a 11,27

*4 1o/oo-0,610 54 1M ", 1,27
S0/001-50. 121 6 am Vl49
5140/001-4819" so ONZV 1141

* 5172001-25 , 7 2 U72P ti, ,

...................................... . ....... ...'. ... ... ..

The fields

The only two fields found on this card, are the "MIP list" and "M:C list" fields.
These fields contain a list of the corresponding cards, along with their order number in
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the PMS database. A binary search on this field, greatly Improves the operational speed

of searches.

The buttons

This button regenerates the MIP/MRC list. When pressed a dialog box

asks the user to verify their choice.

Regenerate the list ?

The print button invokes the "Print Report..." menu function to allow the

user to obtain a hard copy oi the lists.

I This button allows the user to exit the PMS system and return to the login

card of the driver.

The "MIP" card

The MIP card, for the computer implementation, has been divided into two different

parts. The first has all the general information for the piece of equipment found on its
existing paper counterpart. The second has the listing of all the MRC jobs along with a

brief description, man/hour requirements, and other scheduling information.

MIP 1st page
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The fields
The fields found on this card are the same found on a actual MIP card. The only ones

that differ are described below.

- The "SYS. MIP CNTRL NO" field:, In the right top corner of the MIP card is the
MIP number of this card. This number is located at the right bottom corner of the
present hard copies of MIP cards.

SYS. MP CNTRL NO
2340/001-497

*The "Unit name" field: This field does not exist on the paper implementation of
MIP cards, but was added here to give to the user a quick reference to which piece of
equipment they are looking at.

I Main Propulsion Gas Turbinest 20

*The "Page #" field: The page field, gives the user a clue of how many cards this
MIP is composed of and to which card he is currently on.

PO 1 of 2

The buttons
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Gets the user page 2 of the MIP card.

This button invokes the search function. When pressed, the user is

requested to enter an MIP number by the following dialog box.

Which MIP do you wish to ulaw ?

The "Help" button invokes the on-line context sensitive help function of

the system. More infcrmation about this function can be found on the

description of the "Help" stack of this manual.

This button takes the user to the appropriate log card for this piece of

equipment. In case that multiple pieces of the same equipment exist, the

user is presented with the first occurance of this equipment in the log

stack.

v N This button gets us to the appropriate piece of equipment in Argos's

repair part section.

This button is a link to the Technical library. The current card is

temporarily stored away and the user is presented with the Technical
library stack.

The print button prints the current MIP card. More information on this

function is found under the "Auxilliary stacks'" description of this

manual.
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This button returns the user to the card they were on proir to being to

presented this card.

IThis button allows the user to exit the PMS system and return to the login
card of the driver.

MIP 2nd page
In this card we find the actual scheduling Information for the particular piece of

equipment.

f.lbWV to a o~mAfto o VW
C~ft,,,,8 W, IL
hon d forMCHOAL 2342001 MW 229)
Itled fw 02401-140Cl

*Thigrevim ke s .or thft VInlft
Im wo by AYUS Vl SM. 143 of
9-'-0.

.411"l9Y I. S W 4I %~tst tW61W 1460 oil. M-1 0"g 04 lMW
(41 10

55 &Lee If IClem OTW fmtdr*/gStar" u"OW yf. PI M 02 3 po

The fields
The standard MIP fields are found on this card. The ones that differ are described

below.

- The "SYS. MIP CNVTRL NO" field: Same as above.
* The "Unit name" field: Same as above.
* The "Page #" field: Same as above.

The buttons
The buttons on this card are the same described on the MIP 1st page above.
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The MRC card
The MRC card, for the computer implementation, has been divided into four

different parts. The first has all the general Information for the piece of equipment, as
found on its existing paper counterpart. The second has the procedure part. The third, if
it exists, has diagrams. The fourth contains tables. Multiple cards of each can exist for
each MRC card.

MRC 1st page
This page contains all the general information on the piece of equipment, along with

information required for automatic job scheduling and for the linking to the different
places in the other databases of the system.

0t Ss L A*. Ste

.epI~4 1 _jq 92 V72P.~. Na

I4tem (w SUW,* el WAI1, U"

202

0.2

1. Lvi*'k.t. ebpl~ Sm..* iSm f feiE[DMJ
0.2

The fields
The fields found on this card are the same as found on the actual MIP card. Only the

ones that differ are described below.

• The "SYS. MRC CNTRL NO" field: In the right top comer of the MRC card is the
MRC number of this card.

SYS MCR CNTL NO
14872SN
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• The "Unit name" field: This field does not exist on the paper implementation of
MRC cards, but was added to give the user a quick reference as to which piece of

equipment he Is looking at.

r.Main Proulsion Oas Turbines LM200

* The "Page #" field: The page field, provides an idea of how many cards this MRC
Is composed of, and which card is .currently showing.

PW I 0f2

* The "Data, work centers involved and relative maintenance "fields: These are
three invisible fields. They are show to the user when the C3 icon at the right top
corner of the MRC card is pressed. The icon is a toggle, changes to [ and needs to be

pressed again in order to hide it. These fields are used for scheduling the jobs and for
passing information to the various functions of the system. The most important of all is

the data field.
The "Data" field: This field contains six lines( more lines can be added in the future

if need arises). The first line is the link to the corresponding MIP card. The
information is filled in automatically at the time the MRC card is created. It is very
important that it has the format of "MIP", space and "MIP#". The second line contains
information about the corresponding log card for this piece of equipment. Its format is
"LOG-" and the corresponding MIP number. The third line Is the MOD function result

required for scheduling some jobs. This number determines whe:her a job should be

scheduled during a particular quarter for jobs with periodicity longer than "quarterly"
or on an even or odd month for "two month" jobs. It allows the system to make the
decision, without keeping information stored about jobs scheduled during previous
quarters. It also increases the reliability of the system and allows the SuperUser to
determine which quarter a job will be scheduled, thus avoiding scheduling during the

same quarter, the jobs with the same periodicity code. The fourth line'contains three
numbers separated by ",". The first of these numbers determines, how many cards of
"MRC 2nd page" format this card is composed of in case the procedure section is too
long to fit in one. The second number determines the number of graphics pages and the
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third represents the number of tables that belong to this card. The fifth line is the

connection to the Argos stack. The sixth is the link to the corresponding picture in the

"Movies" stack, if one exists. The format for this line is: "MOVIE-" and the "MRC #"

with no spaces, but with underscores Inserted instead of them.

fIP 2520/003-12
LOG26WIO0)-19
0,0,0

~1i

The "Work centers involved" field: This field contains the names of the works

centers responsible for this particular MRC job. Information is either entered by hand,

one work center per line, or automatically through the "Assign responsibility" function

of the "PMS Toolbox".

The "Relative maintenance" field: In this field we find either the word "None" or a

list of MRC jobs that represent the relative maintenance for this job.

The "Repair parts" field: This field is an invisible field activated with the

button. It contains the repair parts that might be needed to complete the particular job,

along with their corresponding FSN. The e.-' button closes the field.
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Repair Parts

M4 1456-976-474

2. 8"W4e M""~a
FI 857?5747-42

S. Push red
FSN ?945-979-7474

4. Rus
FIN 79 S47-44,1

5. MUmtn4w, AC/Vc
FON 6457-847-464

The buttons
The five buttons presented below appear on the upper left hand corner of the card

and specify during which ship status the job may be performed. If a job may not be

performed when the ship's status is one of these categories, we have to remove the
appropriate icon.

When one of these buttons is pressed, a pop up menu appears and the user can
select either to add a status or remove one. In the "remove" selection, the option "This*
Is included refers to the status button from which was Invoked. These two menus are

shown below.

Od 0 Normal Duty

I Her ,! N Sea
Holidag
Overhaul

Inactives Status

The information from these buttons is used during the automatic job

scheduling, to ensure that a job that has to be done when the ship is under
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way, i.e., "max speed achievement", is not scheduled on a day that the ship

is inport. The five buttons represent the five "Ship Status" categories

used throughout the PMS system. These are, from left to right, "In Port",

"Under Way", "Major Holiday", "Major Overhaul","lnactive

Maintenance".

Gets the user to page 2 of the MRC card.

This button gets the user to the corresponding MIP card this MIP belongs

to.

i This button shows the user the appropriate log card for this piece of

equipment for which the current MRC card refers to. In case that

multiple pieces of the same equipment exist, the user is presented with

the first occurrence of this equipment in the log stack.

$ This button presents to the user the field that contains the repair parts

required for the particular job.

By pressing this button, the user can go to the appropriate picture that is

relevant to the job, in the "Movies" stack.

w w ' This button gets us to the appropriate piece of equipment in Argos's

repair part section.

This button invokes the search function of the MRC card. When pressed,

the dialog box, shown below, is presented to the user.

Search for. 11

Global SarC U
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This dialog box is different from the ones presented already, because It

has fields and buttons of its own. The "Search for field is provided so

that the user can type in the string to search for. The field on the bottom

of the dialog is used to specify the kind of search the user wants to

perform. The default setting is "Global Search". To change this and

restrict the search to one specific field, press the 1 button in order to

invoke the pop up menu. This pop up menu, shown below, has the names

of all fields to search on. When the user presses the mouse button to

invoke the menu, the pointer is set on the "Subsystem" selection, which Is

the most likely, the one the user is going to select most of the times.

"MVIC 
*

Ship s stem

Sg.Stem
Equipment
MRC Code
Perodic'ty
notes
Total mh

Description

After specifying both the search key and the field to search on, press the

Q button or the return key, and the search begins. If the key is not
found, the user is informed by the following dialog box.

* String not found...

In case the user changes his mind about doing a search he presses the

button to remove the search dialog box.
The "Help" button invokes the on-line context sensitive help function of

the system. More information about this function can be found on the

description of the "Help" stack of this manual.
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This button is a link to the Technical library. The current card is
temporarily stored away and the user is presented with the Technical
library stack.

The print button prints the current MRC card. More Information on this
function is found under the "Auxiliary stacks" description of this manual.

40 This button returns the user to the card they were on when they requested
from the system to present this card.

01 This button allows the user to exit the PMS system and return to the login
card of the driver.

MAIC 2nd page
This page contains ti. procedure for performance of the particular job.

S Po11of M SIO .i ast. oe~f~I~ 0 w t~n

2 A410 contat Pt ILO Stro and WililtJnI rV amoey metal

3 LbI 0.1 NoIm Clift eWt1S 1616 00U' mt M4W fU~
910. apit, ad foril tld If awilat UX%, unh skin
Vvoo4OI. if clothig boi 92atad, em.a SIavSl

4 O.X= of s te Sb oI In 5 9illSm SIMI car or 35 glSm &%w,
Metil contsis I S iNTICIC OIL, ftS-L-IND, for DSVUP

11111 fty
5 ftoid n of mWaoS a * opnt la iim. pab cla a

.Mt- alet bVMI IS h~ify flaiWffa 00 rot Ek In &W

~r

In a few of the MRC cards, the procedure is so long that it had to be split into two
second pages. Corresponding fields and buttons have the same function as on the "MRC
Ist page" described in dr-tail above.
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MRC 3rd page
This page can consist of multiple pages also. The graphics, If any exist that,

correspond to the particular MRC card. Corresponding fields and buttons have the same

functions as on the "MRC I1st page" described in detail above.

..................... r

rFpr I. LkOI--eI Co~OPI I4 Ge W 1twi 1~ 4 7

P"0" 

1

MRC 4th pag
Ths ae sa re ora pgewer nfrmtonnt oloin nyspcfi2ora

can~~~~~~~~~~~~~~~~~2 bepae.Tbeso2igasaDrpistadonteqrealedcnbetrd
on hi pge Corepodig fels ndbuton hveth sae untin a o te2MR

1stIEN pae decieIndealaoe

1.N x~qPWTMSme

MRCaL 4thT pageai

ca eplcdhTbe or9, digrmsd..t an0 gDOrapics Atat do not equire a eedcn esoe

on thisC page. Corepndn fsand butonshav te,..s .am ucina nteOR

1s ae esrbdi detil~ aovem ~m. bOCfeIoh.r/

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ----- -1'-0~~lrfthv.~ l wuvSl

aw tae ft fm Dir;antIIx eriobl wroi A c'tion

Umli
VARIA STAOR VW -BMP
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The Auxiliary stacks

General description
The "Auxiliary" stacks is a collection of stacks that must be present in order for the

PMS system to run properly. They are never seen or manipulated by the user. They are

stacks whose size, context and function is exclusively controlled by the system. They

sdrve the purposes of "printing" and "form and resource storing".

The "Resource Storing" stacks

This group consists of stacks that are used by the system for storing forms and

resources. It consists of two stacks, for the present time. The "Home" stack and the

"Templates" stack.

The "Home" stack

This stack is supplied with HyperCard when purchased. In order for the PMS

module to work properly, the "Home" stack supplied with the system should be used

instead, because modifications and additions have been made to it. If such a thing is not

desirable, all the resources from the PMS "Home" stack should be transferred with a

resource editing program to the "Home" stack desired to be used. Details on this are

given in the installation section of this manual. This is the only stack from the ones

supplied that doesn't have to be in the same folder (directory) with the rest of the PMS
system.

The "Templates" stack

This stack, as its name proposes, is a collection of templates of the various cards

found throughout the system. When a new card must be generated, for example to add a

new entry to the log stack, a copy of the log card is retrieved from the templates stack,
prepared by the user and then stored into the log database. The system's function all

work in a similiar way when the need to create a card of a new form arises.
If in the future a need arises to add some more functionality to the PMS system, a

card of the new form should be added to this stack too.
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The "General Label Storage" stack
This stack is the holding tank for the bar coded labels, in case the user does not want

to store them in a different stack of his own. It would be advisable to create a new stack

of this kind for each situation. For example, when the ship goes for a major overhaul, a

stack of this type should be generated in order to hold information about the material

that went off from the ship, during this period. Another appropriate reason to create a

new stack would be to keep a separate one for each division or work center. The choice

of organizing the label storage has been left to the user, according to the particular

needs of the situation.

The "Printing" stacks

The "printing" stacks were developed in order to overcome the limitation HyperCard

has on printing reports in a user controllable formatted way. The function of each ot

them is described below.

The "Logreport" stack

This stack, is used to print the log card of a piece of equipment. The system

calculate, the number of pages that are going to be needed to print the entire log card,

and ger-ates them accordingly. This way, the user is presented in hard copy with the

same view seen on the computer's screen. A sample copy of a printed log card is

presented below.
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The "DAreport" stack

This stack, comes to action when the user either requests a local print from a "Daily

Activity" card or when he requests a hard copy remotely from the PMS_driver. If this

function is requested from the PMS-driver level, the user has the option of producing

either a DA card for one work center, or all the DA cards for every work center on the

ship. This is the function that the SuperUser will use at the beginning of each day to

produce the DA cards that the division officers will hand out to the work centers'

supervisors, along with their specific instructions for the day.

- ~ ~ ~ ~ ~ ~ ~ S ,.f n SSS fttf fl. ft. .S -flf V.15 f

M Atom ft.

,ft05 ftleftC ftf,*, I e, ii Ib . f1I 4t2t , o

i I,
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Iii II Ilm IIi
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Apart for providing a hard copy with all the jobs to be done, it serves also as a
printed report for future reference on such things as; what jobs have been done,
whether they are transferred to the log stack, how many days their completion has been

delayed, the amount of PMS m/h for the day, the ship's status and notes are associated
with them. The form, generated at the beginning of the day, is shown on the left. The one
that serves for reference after the day is over is presented on the right.

The "Generic fld print" stack
This stack is used to print various fields that do not have any specific format all

around the PMS system. The reason for the existence of this stack, is because
HyperCard's "Print Report" function has the capability to only print background fields
.in a acceptable for the PMS system way. The format they are printed in is not always
suitable for our purposes. It is mainly used to print the "PMS Toolbox" fields for
reference by the SuperUser.

The "MRC-print" stack
A complete PMS system must have the capability to reproduce the PMS cards on the

fly. In cases of long deployments or when someone needs a copy of an MRC card to take

along ,for reference or spot check purposes, MRC cards should be readily available and
reproducible on demand. To provide this capability, this stack was introduced. The
main reason is that every MRC card is unique and the format they come is not always
consistent. To be precise, some cards have diagrams, some have tables, and some have
both, Their length is not consistent either. By use of this stack, all the above
inconsistencies are resolved by the system. Preserving the "information hiding"
principle, the print function looks identical to the user through out the system. A
typical MRC card is presented below. By varying the amount of pages, for each card,
the system overcomes the problem that all current on-line PMS databases have. Which
is to hold and reproduce only the text portion of MRC cards, without giving the
capability to the user to get a "real" copy of the instructions of the job he has to

perform.
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If the MRO card has graphs and tables, they are added too.

P". 2.tC flW I' 014

,a,,,.', .... *.... ... ...

This function is provided to all hands and no password restriction is applied, so as to
encourage that personnel print cards, take them along and review them on their own

pace. No "print all MRC cards" function has been included, to restrict the printing of

all the near two thousand MRC cards currently in the PMVS database. If such a function is
needed in the future, the modularity of the system provides the capability to globally

send a print message to the whole PMS database to implement such a job.
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The "MIPprinted" stack

This stack is used to when a hard copy of an MIP card is required. It can also be

invoked from the MIP card itself or the PMSdriver. It is of use mainly to the division

officer or the PMS coordinator. This function is also capable of producing the amount

of pages required for each MIP card. The format MIP cards are presented in is Identical

to the one used in the Navy. An example of a printed MIP card is presented below. This

card consists of eight printed pages but was cut down to two for demo purposes.

• , S C... ... 1.

--- l . i -

i .I. o I f I

-I

The "Compl*report" stack

This stack is used to print the "% completed" graphs, as described in the report
section of this manual.

The "Spot Check" stack

This stack is used to print the "spot check" form when one is requested. An example

of the spot check form as printed on the printer is shown below. Along with the spot

check card, the selected MRC card is printed too.
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