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ABSTRACT

This document summarizes the operational and
analytical functions of version 1.0 of the
Naval Aviation Integrated Logistic (NAIL)
package. NAIL, a logistics management and
analysis system, creates standardized reports
and performs several categories of statistical
operations in support of NAVAIR logistic
analytic functions.
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1. INTRODUCTION

To meet the criteria for the logistics component of Reliabilitv-Centered
Maintenance (RCM) techniques, the Naval Aviation Logistics Center (NALC)
requested that Qak Ridge National Laboeratory (ORNL) develop an improved
methodology for predicting spares provisioning. In response to the needs of NALC,
ORNL personnel developed the Naval Aviation Integrated Logistics (NAIL) package.

The NAIL project may be viewed as a development of logistic support analysis
{under Task 501 of MIL-STD 1388-1A):

".... to assure the achievement of specified supportability requirements, identify
reasons for deviation from projects, and identify methods of correcting deficiencies
and enhancing system readiness." Task 501 calls for the analysis of supportability
data as it becomes available from standard supplv maintenance and readiness
reporting systems and from any special data collection programs implemented on
svstems and equipment. The results of this analysis should be used as input to
Data Record B, "Item reliability (R) and maintenance (M) characteristics of 1388~
2A." The standard Naval reference for reliability-centered maintenance is MIL-
HDBK -266 (ref. 22).

The NAIL logistics package utilizes both historical data and current data input by
the user to accomplish analyses and generate reports. By means of a simple menu
program, the user may select a function from a list of options, e.g. performing
statistical studies of a selected data base. A representation of the interaction
among the major capabilities of the NAIL package is shown in the flow chart in
Figure 1.

NAIL may be readily modified to comply with revisions in the overall Nawval
maintenance and reliability standards. The program architecture of NAIL may be
expanded by the simple addition of codes and/or utilities to the package. The
package 1s capable of using almost any program that will run under the DOS
system. Among the modifications under development is a natural-language
interface. When this interface is brought on-line, NAIL will mature into an Al
system which matches the evolving logistics capabilities with the requirements of
the user. The user will be able to use this future ability of NAIL without having
to understand the theory of the underlying analysis.
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2. SYSTEM REQUIREMENTS

2.1 HARDWARE

The NAIL package requires a personal computer {e.g, the IBM PC or compatible)
with at least 192K of memory; however, more memory is desirable. The package
performs best with a hard disk and this is recommended; however, it will operate
on a computer system with either a hard disk or with dual floppy disks. Any
printer system should be compatible with NAIL; however, a dot matrix printer
(such as an IBM or Epson) is recommended for quick draft level output. If plots
are required as output, a Hewlett Packard (such as the HP 7475A) or compatible
plotter is supported.

NOTE: Read/write speed is greatly enhanced by using RAM disks.

This alternate approach to disk input/output (I/0) is available if the computer
system has a large amount of accessible memory. The memory can be used as a
large virtual disk such as VDISK. These virtual drives can be very large and
transfer data very fast. On the other hand, the necessity for using this space for
some program operations, such as multi-variable regression analysis, will likely limit
many large I/0 data files to magnetic media on some computer configurations.

2.2 SOFTWARE COMPATIBILITY

This version of NAIL is intended for use with PC DOS or MS DOS. However, the
package should install and execute correctly on almost all computer systems.

The package is compatible with most resident software; however, the ANSI device
driver, if installed, may interfere with screen colors. The current version should
be compatible with all RAM disks as long as there is 192K of free memory.
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3. DESCRIPTION OF NAIL: CONTROLLER AND FUNCTIONS

3.1 NAIL PROGRAM: CONTROLLER

The program controller is written in the fifth generation langauge, PROLOG. This
first version of the NAIL controller is constructed around a menu system, as
illustrated in Figure 1. However, because it is written using the PROLOG language,
it is designed to be extended into natural language applications and to interface
with almost all of the PC-based analysis tools that are embedded in NAIL. The
controller may also drive other tools that are developed more effectively in other
languages, such as FORTRAN or PASCAL. The PROLOG source code for the
controller is listed in Appendix J, as are all other source code listings.

In the present version (1.0) of NAIL, a rudimentary natural language interface is
constructed to comprehend instructions or to provide HELP routines (see Appendix
H, NAIL: On-Line Tutorial). Figure 1 shows how the menu-driven system uses the
comments and help routines. The menu block in this figure will be modified to
include more A1l capabilities. In planned future versions, this interface will be
capable of translating spelling errors. Although its initial vocabulary will be small,
the dictionary of the language interface will be capable of being updated. Also, if
the user queries the system using language which is ambiguous to the system, the
interface will guestion the user to resolve this ambiguity., Thus, the user may still
obtain the requested information and the interface may be generated without
having to include complex algorithms in the initial programming.

3.2 FUNCTIONS

The program functions, or steps, used in the NAIL package are dynamic and are
very easily modified and appended. These steps are simply defined in a support
file that can be modified using a NAIL utility. In figure 1, the block labeled
"Steps and Help Files" contains information about each step. Currently, there is a
limit of 50 steps within any one section. The following steps are those which are
included in version 1.0.

NOTE: See Appendix 1 for a listing of source code specifications for the main
programs and the modules.

3.2.1 Remove Report Headings [Step 1]

This step is normally the first step in the NAIL package. The input data file
contains report headings, etc. that need to be removed before studies and analyses
can be accomplished. The dates are changed to sequential numbers (1-1460 for four
years) relative to the starting date of the program. This step requires input (R520
report) created outside of NAIL.



3.2.2 Evaluate Time Between Failures [Step 2]

This step simplifies the data for analysis. The aircraft tail numbers are used to
find successive failures dates. When dates are identified, the difference is used to
calculate the time between failures (TBF). This step requires input files created by
step 1.

3.2.3 Include R710 Data [Step 3]

This step combines the step 2 file with the operational data file. The R710 data
has been used to create a parameter data file (SUPERDR.SUP) that contains
information on aircraft flight hours, landings, etc. This step requires input files
created by steps 2, 8, and 13.

3.2.4 Regression Analysis [Step 4]

This step performs linear regression analysis on the file generated by step 3. The
correlation equation is assumed to be linear and each parameter can be omitted to
determine its effect. This program also can generate plots of data. This step
requires input files created by step 19. (See Appendix D for sample Regression
Analysis.) ‘

3.2.5 Plot Data [Step 5]

This step generates plots of data created by other steps. The plot can display
data in the form of bars, symbols, or lines using an HP plotter, or compatible.

3.2.6 Distribution Analysis [Step 6]

This step evaluates and fits the failure data distribution function. The program
also creates a temporary data file for use in Monte Carlo simulation of part
inventory requirements. This step requires input files created by step 4.

3.2.7 Monte Carlo Analysis {Step 7]

This step does a simulation of the part inventory using the observed distribution
function. This simulation indicates the stock required to reduce the probability of
zero inventory to an acceptable confidence level. This step requires input files
created by steps 6 and §.

3.2.8 Monthly Failure Rate [Step 8]

This step does an initial evaluation of the number of failures per month for a
given time interval. The mean time between failures (MTBF) and other values are
estimated. The monthly failure rate is fit to a Weibull projection equation. This
step requires input files created by step 2. :



3.2.9 Create Plots of Data [Step 9]

This step is used to create plot files using data input from the keyboard and/or .
files specified by the user. Several equations can be fitted to the data and plotted
as a line along with the input data.

3.2.10 Find & Count Data [Step 10]

This program evaluates the number of occurrences of data in given columns of a
data set. For example, this program is used to count the number of repairs at O,
I, or D level.

3.2.11 Combine Two Files [Step 11}

This program is used for combining two data sets. For example, the maximum time

interval for the R520 report is two years; this program allows two such data sets
to be combined into a four year set.

3.2.12 Output Data Files [Step 12]

This program outputs data files to the printer along with column numbers. The
output is used to find the column numbers of data fields for input to data
management programs.

3.2.13 Fix R710 [Step 13]

This program is used to reduce the R710 report to a simplified data set. This step
requires input files created outside of NAIL.

3.2.14 Printer 132 Columns [Step 14]

This step will change the output of Epson-type printers to 132 columns per line.
This is required for most output in the NAIL system,

3.2.15 Printer 80 Columns [Step 15]
This step will change the printer output back to 80 column if needed.
3.2.16 MIR Study {Step 16]

This analysis is used to project the mumber of removals and repairs at the O, I
and D levels using a data set created by the step 2 activity.

3.2.17 Slides for Plotter {Step 17]

This step generates data files that can be plotted as text files. The HP plotter can
be used to output slides with this utility.



3.2.18 Setup RAM Disk [Step 18]

This step assumes the use of SUPERDRYV (AST) but the user can edit the
QDELOGIC file and change SUPERDRY to any other procedure.

3.2.19 Format Data for Regression Analysis [Step 19]

This step changes the output file created by Step 2 to the compressed format
required for input to step 4. This step can be used to remove time between
failures having zero values.

3.2.20 Sort File {Step 20]

This step is used to sort data files based on specified columns. If the R520 report
is not sorted, this procedure can be used after step 1.

3.2.21 MIR Report [Step 25]

The Master Index of Repairables (MIR) Report is produced from the R710 and R520
data base during this step. (See Appendix E for a sample MIR Report.)

3.2.22 Monthly Failure Rate {Step 26]

During this step, a report on the Monthly Failure Rate of a given set of parts is
created from the R710 and R520. (See Appendix F for a sample Monthly Failure
Rate report.)

3.2.23 Regression Analysis [Step 27]

A multivariable regression analysis is run utilizing the R710 and R520 reports at
this program step.

3.2.24 Monte Carlo Output Example [Step 31]

The Monte Carlo analysis is an repetitive and lengthy analvsis that consists of
many steps. This analysis projects the number of repairs at the O. I, and D level,
The example shows the results of two such analyses. (See Appendix G for a
discussion and an example of Monte Carlo analysis.)



3.3 FUNCTION MODIFICATIONS

The previous function steps are defined in a file named DELOGIC. This file
contains all information required to accomplish a function plus identification and
help messages. In Figure 1 this file is represented by the block labeled "Steps and
Help Files." The DELOGIC file can be modified using the controller utility
provided or any word processor. The format for an entry is as follows:

AAAAA“BBBBB | C1 | C2..C, |

where A’s represent a text identifier for a given operation, B’s represent a help
message or elaboration on the function, and C’s denote distinct DOS operations,
utilities, or program calls. The identifier and help text are separated by the "~
character. The help text is separated from the distinct operation with the "|"
character. The main limitation is that the total set of characters for one
operation is no more than 480 characters long, total. There is no limit on the
number of operations (Cl1, C2,etc.) beyond the 480 character limit. This restriction
may be overcome by simply defining a BAT file with any number of operations and
calling this BAT file as one operation.
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4. DATA INPUT

4.1 SOURCES

The two major sources of data input to the NAIL System are the Individual
Maintenance Action Record (R520 Report) and the Flight Activity and Inventory
Report (R710 Report). The Individual Maintenance Action Record describes the
result of particular maintenance actions. The report indicates when a problem was
discovered and the action taken. The Flight Activity and Inventory Report
provides monthly totals of aircraft inventory and utilization activity levels. Both
reports are. generated using the Analytical Maintenance Program Analysis Support
System (AMPAS).

AMPAS is a computer system designed to provide analysis procedures and
techniques on maintenance requirements of each aircraft. The AMPAS data base
contains information on inventory data and support equipment for aircraft, aircraft
utilization, capability data. for aircraft, and maintenance data for all equipment.
The primary input data file from which the majority of the AMPAS application
programs are executed is a Naval maintenance data file which is maintained by the
Naval Aviation Logistics Center. This file contains maintenance and selected
readiness data on Naval aircraft, engines, and Ground Support Equipment,
Information concerning aircraft readiness and utilization is obtained from the
Flight file. This file is also maintained by the Naval Aviation Logistics Center,
The Flight file data is arranged chronologically in individual aircraft records and is
updated monthly.

Before using the NAIL System the user must generate the R520 report and the
R710 report for a selected WUC and date range. In order for the NAIL system to
recognize these reports, they must be downloaded to the PC using a communication
program (e.g., PC-Talk) and stored on the PC using the file extension .DAT.

4.2 FILE MANAGEMENT

When the user enters the NAIL System, the system will request the names of the
default disk drive and directory on which the input and output data reside. The
assumed default drive and directory are displayed on the screen and mayv be
overwritten or accepted. Default file extensions are also used by the NAIL System
to aid in the management of files.

The NAIL Svystem associates files with a file extension of .DAT as an R520 Report
or a R710 Report. The reports must be downloaded to the PC with this file
extension in order for NAIL to recognize them. The NAIL system will append the
appropriate standard file extension for any files created by the NAIL system. The
table below indicates the file extensions used by NAIL and the NAIL Step which
creates the output file. Both input file and cutput file extension are shown.
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OUTPUT FILE EXTENSION

i l |
| STEP | INPUT FILE EXTENSION |
l I |
l | |
| 1 | .DAT | .DTA
| 2 | .DTA | .DTB
| 3 | .DTB | .DTC
| 19 | .DTC | .DTD
| 4 | .DTD | .RO4
| 8 | .DTB [ .ROS8
| 16 | .DTB | .R16
I | |

Using standard file extensions allows the NAIL System to produce a directory
listing of files that can be selected for input. When NAIL prompts for a file
name, the directory listing can be viewed by pressing the RETURN key. A file
can also be selected from the directory listing by positioning the cursor on the
appropriate file name and pressing the Esc key.

When the user executes a function, or step, of NAIL a comment screen will appear.
The NAIL System will display comments about the step that was executed and the
output file created. The user may edit or add to the comments created by the
NAIL System.

The comments entered may be helpful later when selecting a file from the
directory listing. The user may view the comments entered for a particular file
from the directory listing by positioning the cursor on the file name and pressing
the F1 key. The comments are also used to reference the input file used in
generating a report. The input file comments are displayed on the first page of
the report as a reference guide,
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5. DATA OUTPUT

5.1 STRUCTURE

When the R520 report and the R710 report are processed by the NAIL System,
various data sets are created. The following figures from Appendix H: NAIL On-
Line Tutorial indicate the proper sequence of steps necessary to generate the MIR
Report, the Monthly Failure Report, the Regression Analysis,-and the various data
sets that are created as each step is executed.

Figure 4 shows the steps necessary to produce the MIR Report and the
sequence to execute the steps.

Figure 5 indicates the steps necessary to produce the Monthly Failure Report.
Figure 6 shows the steps used to generate the Regression Analysis.

To produce each of the reports, the steps must be executed in the sequence
illustrated in the above flow diagrams. As the data sets are created from
generating one report, the steps used 1o generate these data sets may be omitted
when generating a new report, unless a new R520 or R710 report is being used.
(See Appendix A: R710-Flight Activity and Inventory Report and Appendix B: R520-
Individual Maintenance Action Report to view the structure of each data set
created.)

5.2 FORMAT

The NAIL System utilizes data from the R520 report, the R710 report, and user
input to generate an MIR report, a Monthly Failure report, and the Regression
Analysis. Refer to the following Appendixes for the format of each report:

Appendix D: Regression Analvsis
Appendix E: Master Index of Repairables (MIR)
Appendix F: Monthly Failure Rates.
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6. ARTIFICIAL INTELLIGENCE APPLICATIONS

6.1 INTRODUCTION

The future use of Artificial Intelligence (Al) programming in the NAIL package is
intended to provide the user with a natural language interface capability. Through
this interface, users can communicate their logistics needs in a direct manner.
Instead of entering a complex sequence of specifications into the system, the user
simply types in a natural language question or a command. With these
enhancements, NAIL would comprehend the request and either perform actions in
support of the request, or ask the reader to enter other questions or to respond to
a question.

One of the goals of AI programming is the creation of a computer system which
understands natural language patterns (albeit restricted to limited subject matter)
and fashions responses based upon human reasoning and learning processes. This
"thinking machine" has been actively imagined for generations. A machine which
will understand human language and replicate human thought has often been
depicted in literary and speculative writing. However, since the electronic
revolution the creation of machine intelligence appears to be more of an
eventuality than a fantasy.

Although the enigmatic HAL in the film of Arthur C. Clarke’s 2001, and the fussy,
gold-plated C3PO in the Star Wars trilogv, remain special effects, electronic
replication of human thought processes may soon be a reality. Some Al
researchers predict that, within the next few decades, man and machine may co-
exist as thinking beings.

6.2 PROLOG LANGUAGE

The NAIL development plan calls for the phased production of a svstem that will
serve as a major logistic planning tool for NAVAIR while having a very user
friendly interface. The decision to develop the package using the PROLOG
language is concurrent with this plan. This langauge is one which is capable of
supporting a portable natural language interface. Additionally, it has many strong
Al capabilities.

Many of the programming languages which have been in use since the early days
of computers are procedural. FORTRAN, COBOL, and Pascal are three of the
better known languages of this type. In these languages the programmer must
determine and include every step needed to solve a problem or perform a given
operation. The programming can become very complex and resource-consuming
when each step needs to be described. This also means that the range of
responses for a given situation is limited and that the program is unable to learn
any new information without reprogramming.

The advent of a new type of programming language--the declarative language--has
created new ways for computers to solve problems, to learn, and to communicate
with the user. A declarative language is based upon a set of rules and facts which
are used to solve problems and to comprehend user requests. Thus, programs in
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these types of languages do not have to contain each possible step in the
procedure or each probable response. Like Sherlock Holmes, Miss Marple, or Lew
Archer, the program uses deductive reasoning to solve problems. Responses are .
entered into the language interface of the program, and the program applies a set
of facts and rules to solve the problem. (Turbo Owner’s Manual, 1)

A declarative programming language may learn new sets of rules and new facts.
These rules and facts may be entered into the system at the level of the user
interface. Declarative languages may thus be used to create programs capable of
learning and of responding to "first-time" situations and problems.

Because they are "rule-driven,” declarative languages may interface with a user or
another system through any form of communication which is described by rules.
Natural language is formulated upon sets of rules  for constructing and
comprehending sentences, and for deducing actions and implications from linked
groupings of sentences. Thus, declarative language programs have the capability to
provide natural language interface. The user enters a reguest in natural language
instead of entering a series of machine commands.

6.2.1 PROLOG & NAIL, Version 1.0

A declarative language used for NAIL applications is Turbo PROLOG. This
language package is utilized as a compiler for the NAIL controller. The compiler is
a program which will change a higher level language into machine instructions. In
the NAIL package, the controller was compiled using Turbo PROLOG. This
programming language creates executable files with the suffix EXE. This suffix
designates a file that can be rapidly executed underneath the operating system
(i.e., DOS) without the use of support software,

Within this overall logistics management program, PROLOG has been used to create
a controller and editor for specified analytical definitions. The NAIL controller
calls, combines, and runs individual or sequential operations. For example, when
the user initiates step 3 of NAIL, the controller combines the file created during
step 2 with the operational data file. This sequential operation is performed
without additional input from the user.

PROLOG was also used to create a program which enables the user to access the
tutorial, use the HELP system, and execute DOS commands while in the NAIL
routine. Through the use of the language, the user accessibility of many existing
PC capabilities has been enhanced. Future planned developments using PROLOG-
based programming allow the user to communicate in natural language and simplify
the commands needed to identify and execute required analytical routines,

6.2.2 System/User Interface & Artificial Intelligence

Clearly, the interface between the user and the NAIL system is important to the
overall effectiveness of this logistics management package. This interface must be
user-friendly and meet the needs of all users, whether technical or non-technical.
Presently, prompts, explanations, "help” screens, and a tutorial are placed within
the program package to facilitate its application by the user. These guideposts
help the user to understand the total systems operation, direct the user through a
given step in the NAIL package, and provide guidelines for making operational
inferences from the analytical data generated by NAIL.
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Present efforts to establish the optimum user-friendly interface are concentrating
upon using PROLOG to create a natural language interface founded upon Artificial
Intelligence (AI) concepts. An Al-based system would enable the user to direct -
sequences of operations using natural language formats rather than having to enter
sequences of specifications into the system. Instead of entering a chain of
machine commands to produce information, the user could use natural language to
make requests of the system. For example, in place of a sequence of command
codes, the user could type in : " Print-out the latest R520 on WUC 42111 for
[aircraft identification number]."

This natural language interface would also recognize and correct errors (e.g.,
spelling) made during query and data entry. The vocabulary in the initial versions
of NAIL will be deliberately simple, though adequate for the assigned tasks. In
future versions, additions to the vocabulary may be made by the users, or inferred
by the system. In this manner, changes in terminology and site-specific usages
may be included in the NAIL vocabulary . The dictionary available to the NAIL
package would be continually upgraded by the Al system as part of the user/NAIL
verbal interaction.

A user interface made possible by the PROLOG language could eventually operate
at a very high level of understanding. At this level of Al, the user could request
the system to both perform a series of intricate analyses and to inform the user of
the nature of the requested logistics operations (e.g. "I want to know if I should
order replacements for the P-3 IFF transmitter. Tell me what I need to know to
make and to implement this decision."; or, "What needs to be done on the P-3
aircraft?").

The planned inclusion of Al precepts in the NAIL interface should produce a
powerful tool for logistics operations and management, and provide access to a
large number of other capabilities. An Al-driven interface system could also enable
NAIL system users to more easily access the extensive Naval data bases using the
relational data base capabilities used in the language. Al programming could also
support voice-synthesizer technology to facilitate the use of NAIL by the visually-
impaired. Therefore, research and programming relative to developing PROLOG-
based user interfaces is continuing. The primary goal of the project is to ensure
that future versions of NAIL will be both simpler to use and able to make complex
logistical management decisions.

6.3 NAIL: VERSION 1.0

At present, technology and programming are not at the level of parallel processing
and integration required for full-scale modeling of human thought, programming
tools (e.g. PROLOG) have been implemented which allow natural language to be
used for man-machine communications. This type of interface is available to the
user of NAIL.

Users of the current version (1.0) of NAIL may interact with the program package
by entering simple sentences at the designated level or step. For example, in
place of a sequence of command codes, the user asks the program to execute a
specified step and to print this information.
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6.4 NAIL: FUTURE Al ENHANCEMENTS

The Al interface presently installed in NAIL will be augmented in future versions. -
Work will concentrate on the addition of modifications that will support the
execution of increasingly complex operations. The goal is to reach a level of Al
in which the user could request the system to both perform a series of intricate
analyses and to provide information on the nature of the requested: logistics
operation.

Enhanced versions of NAIL will be able to discern the user’s requirements to a
more detailed level and to directly prompt the user :concerning site-specific
logistics specifications. The inclusion of current and advanced Al concepts into
the NAIL user interface will produce a powerful tool for logistics management.
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7. NAIL APPLICATIONS

7.1 INTRODUCTION

NAIL provides a methodology for predicting and managing spare parts. This
logistics package, which is capable of modeling multiple variables, provides the user
with an analytical and verifiable basis for supply support allocations. By this
means, the confidence level between predicted and observed logistics values may be
projected, understood, and possibly improved. Through the effective use of NAIL,
the readiness of fleet systems could be enhanced, and more efficient planning and
budgeting measures within the Naval Air Systems Command (NAVAIR) could be
established and promoted.

At the depot level, NAIL provides the user with an historical and analytical view
of the spares provisioning requirements subject to user-designated constraints. The
package will create specified reports, perform logistics analyses, and access given
Naval data bases. Using these reports, logistics personnel may project spares
provisioning requirements and obtain estimates of probable failures for selected
parts or systems. Individual component or entire weapon system reliability factors
may also be studied through the application of NAIL.

An attempt has been made to ensure that flexible output formats are readily
available. Selection and sort requirements are determined by user application. The
ability to select exactly the problem equipment of interest and to sort at
equipment levels of interest enables the analyst to focus on the individual
maintenance records which underlie aggregate equipment problems. The capability
to vary selections and sorts enables the user to look at maintenance repair and
replacement history from any perspective and equipment level.
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7.2 SAMPLE ANALYSIS

The following narrative is an example of an analysis performed on P-3C type/model -
aircraft data in support of NALC logistics management objectives. Data from this
study was used to define and develop some of the basic logistics management
parameters for the NAIL package.

Statistical analysis of data from the NALC P-3C data bases was performed using
standard techniques, such as those presented in Quality Control and Industrial
Statistics (Duncan, 1974) and Probability and Statistics -in Engineering and
Management Science (Hines & Montgomery, 1972).

7.2.1 Selection of WUCs

For this study, two WUCs were selected: 65341~ IFF Receiver Transmitter; 73668~
319 Tape Transport. The base criteria for parts selection were parts which had an
adverse effect upon the level of fleet readiness primarily due to unscheduled
maintenance. :

The primary P-3C data sets for the WUCs received from NALC were generated
using the Analvtical Maintenance Program Analysis Support System (AMPAS).
Failure data was transmitted using the form 520 reporting format. These data
were sorted by organization code, bureau number, and job control number date.
Records involving the WUCs specified for analysis were selected and tabulated. A
corresponding operational data set was assembled and transmitted based on the
form 710 reporting format. This data set contained information on system level
activities such as flight hours, and numbers of takeoffs and landings.

7.2.2 WUC Analysis and Failure Projection Process

After the maintenance and operational data for the two WUCs, and a corresponding
set of operational data, had been obtained from the NALC data base, a procedure
for analyses and failure projections (see Appendix C: Replacement Component
Methodology) was used to estimate component failure and replacement requirements.
The first step in this process is to analyze, sort, and correct obvious errors in the
data. The process of amnalyzing, sorting, and correcting is an iterative process
whereby the Time-Between-Failures (TBF) is estimated and then analyzed to verify
that the results are reasonable. This analysis frequently required that the input
data be screened more carefully and errors corrected where possible. After the
iterative process was completed, TBF was estimated by regression analysis.

The regression analysis determined the time between failures as a function of
several independent variables, such as time, flight hours,Jandings, takeoffs, etc.
The regression analysis identified possible correctable independent variables for
the entire P-3 fleet. An analysis of failures at each P-3 organization was made to
identify those squadrons which showed either very good or very bad maintenance
histories. Expert opinion was also included in this analysis. The primary source
of expert opinion for the selected P-3 components was maintenance personnel from
the Patuxent River P-3 maintenance squadron.
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After the regression analysis was complete, the type of failure distribution was
estimated by examining the frequency distributions of the individual parameters
(i.e., time-between-failures, flight hours, calendar time). This frequency
distribution analysis determines the type of distribution, such as exponential,
normal, Weibull, or other standard reliability distributions. Given the type of
failure distribution, the probability density function parameters such as sigma, mu,
beta, or lambda were estimated. Once the type of failure distribution was
established, unreliability was estimated. From this unreliability estimate, the
appropriate failure rate for the component was established. With an estimate of
failure rate, the expected number of failures over a given time period or number
of flight hours was projected.

The last step in this analysis was to estimate the replacement components required
at the operational, intermediate, and depot level using the numbers of failures
projected. It was not possible to fully accomplish this last step due to lack of
depot-level data. These data were unavailable from the NALC data base for the
two P-3 components used in the study. The depot level is where the component is
ultimately repaired or replaced. Thus, only estimates of replacement or repair
activity at the lower levels could be performed based on actual data. The
programs will attempt to estimate these numbers. In this latter case the numbers
will be "0" due to lack of sufficient darta.

7.2.3 Reliability Study- Results

The results of studies on P-3 component reliabilities using standard reliability
engineering techniques resulted in specific R&M recommendations in eight areas:
technology-based reliability and maintainability programs; reliability and
maintainability demonstration programs; full-scale engineering development (FSED)
planning and analysis; reliability and maintainability standards; FSED management
and awareness of reliability and maintainability; new systems maturity; collection
and use of reliability and maintainability data; and reliability and maintainability
training.

A conventional measure of the useful lifetime of an aircraft is generally recognized
to be flight-hours. The linear relationship that is presumed to exist between flight-
hours and failures is also widely used, although the analysis indicated that there is
little basis for the acceptance of this correlation other than the assumption that
many parts of the aircraft are characterized by constant failure rates
(failures/flight-hour). For some components, this assumption is valid; however, for
many "problem" components this correlation is small. One technique in NAIL is to
look for time-dependent correlation of failures. When failures are increasing with
time without a corresponding increase in parameters such as flight hours, then
further investigation is required,

During the periods of early life and later life, some parts exhibit rapidly changing
failure rates. Thus, for this class of parts, this assumption of direct correlation
between failures and flight hours does not hold. Additionally, there may be
incremental or alternate factors which might modify this view of failure as being
time-dependent. During the preliminary phase of the development of the NAIL
package, these types of contributing factors were investigated and additional
analytical strategies for NALC were proposed for incorporation into the package.
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The current assumption used in NAIL is that additional investigation on a part is
necessary if time-dependent correlation is observed. Spares Requirements for a
part that has increasing or decreasing failure rates cannot be projected easily .
without understanding the time-dependent phenomena.

7.3 REPORT GENERATION

The NAIL: package utilizes information from user input and from selected data
bases to create and update reports. The two major reports which NAIL both uses
as sources of information and generates are the R710 and the R520.

7.3.1 R710- Flight Activity and Inventory Report

This operational report provides squadron-level monthly totals of aircraft inventory
and utilization activity levels in terms of flight hours, number of sorties, average
number of aircraft in the reporting inventory, and hours in readiness reporting
status. The maximum time span covered by this report is 24 months. (See
Appendix A for sample report.)

7.3.2 R520- Individual Maintenance Action Report

This record provides a detailed description of the results of particular maintenance
actions. This description includes qualitative information: e.g. when discovered,
action taken, malfunction description codes, detailed equipment identification
{Type/Model/Series), aircraft bureau number, Work Unit Code (WUC), Part Number,
and Serial Number. The report also includes the gquantitative impact of individual
maintenance actions, such as man-hours, aborts, degraded time, and mishaps.
These individual maintenance occurrences are the raw data which are consolidated,
monitored, and used as source data in other programs. This data is used for
detailed analyses and as Standard Requirements Code (SRC) unscreened input data,
and for research into interrelation of problem categories. (See Appendix B for
sample record.)
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8. PROGRAM REVISION

8.1 INTRODUCTION

The NAIL package has been designed to undergo modifications corollary to
changes in the logistic needs of NAVAIR and to respond to information from data
reassessments and field. These modifications to the NAIL package will include all
aspects, from reliability theory and Al-based programming, to equipment
configuration and enhancements. The following sections discuss theses aspects of
the continuing evolution and improvement of the NAIL package.

8.2 ASSESSMENT

The procedures used in the NAIL system will be assessed through entering
historical data which is applied to selected aircraft WUCs. Projections will be
made and compared to data which is not used to support the projections. From
these simulations and discussions with knowledgeable individuals, the project staff
will develop and modify analytical techniques that will extend and improve the
capabilities of NAIL. A continuing effort will be directed toward identifving and
including NAVAIR reports that support the logistic effort. These reports will be
based on existing analyses. New capabilities will be developed and included to
support logistic needs.

8.3 FIELD REVIEW

A final component of the NAIL development methodology is the on-going process
of gathering and incorporating comments and suggestions from field testing of the
NAIL package. During and after each field test, users are queried extensively.
They are asked to comment on such program topics as set-up of the package,
comprehension of instructions, user input of information, and applicability of the
present version of NAIL to Naval logistics requirements. Follow-up contacts
(questionnaires and interviews) with field personnel are also made in order to
gather additional information and to collect user queries. A user comment sheet is
also incorporated into the NAIL package. This comment sheet will be sent directly
to the development group at ORNL. These field and user data are compiled and
collated at designated intervals.

During field testing, the hardware configurations utilized by the Navy will also be
reviewed for compatibility by ORNL project personnel. This compatibility review
will ascertain whether the as-designed system will run on all potential Naval
system configurations. Modifications to the NAIL package for conformity to Naval
hardware will be made, if required.

Information from the user review process is utilized as the basis for test reports
and recommendations. This field source data is then used by ORNL to direct
modifications to the NAIL program package. Based upon this input, we will
establish the new report needs and priorities. These reports will be included as an
orderly part of the NAIL development process; however, if required, they can be
incorporated into the package on an accelerated schedule.
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8.4 REVISION SCHEDULE
8.4.1 Introduction

The following discussion concerns the future direction of five components of the
NAIL package development program. These five areas are considered to be central
to the formulation and installation of a field-use logistics system incorporating
NAVAIR specifications for usefulness and adaptability. The five components are:
Evaluation of Operational Readiness; Data Base Review; System/User Interface;
Continuing Development; and Field Review.

8.4.2 Evaluation of Operational Readiness

The NAIL package can currently be used to calculate the operational readiness of
aircraft and/or support systems as a function of performance parameters based on
varying scenarios. This capability could permit the evaluation of the effectiveness
of systems during wartime conditions given a table of minimum requirements and
maximum capabilities for a particular aircraft (such as the F-14). These min/max
tables can be included in the NAIL structure very easily and would result in a new
computational option: the ability to evaluate operational readiness for a syster, a
squadron, or a fleet under wartime or conflict conditions.

The NAIL package also permits the statistical confidence associated with the
calculations of systems readiness to be evaluated as part of the analysis. The
min\max tables can be constructed based on projected capabilities, historical data,
or information obtained from flight line personnel. For example, the proposed
package could simultaneously report both the number of aircraft that are
operational under wartime conditions and statistical information, such as the
attendant standard deviation, associated with that projection. Information of this
type would permit strategic decisions to be made based upon the probability of
success.

This procedure is very flexible and can be extended to many areas of performance
measurement. For example, the operational and material costs can be evaluated
using a similar procedure. A table or matrix of component costs plus labor-related
costs could be added to give cost comparisons of various options. This facility,
coupled with the operational readiness option, could be used to maximize readiness
while minimizing costs.

By including the capability to evaluate operational readiness for components,
systems, squadrons, and other areas of performance measurement the NAIL system
would assist decision-making during states of both full and reduced operational
capabilities. Thus, efforts to perfect this feature of the NAIL package will be a
major aspect of the continuing program.
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8.4.3 Data Base Review

The projection capabilities of NAIL are founded upon the historical data base. This
data is used to test the logistics capabilities of NAIL and, therefore, is a crucial
component of the development process. This historical information sets the
baseline for the statistical analyses and inferential studies NAIL applies to the
information which is input by the user to produce all required reports. The
NAVAIR data base will continue to be studied and screened so that information
relevant to logistic operations may be utilized to update the NAIL package.

8.4.4 System/User Interface

The interface between the user and the NAIL system is important to the overall
effectiveness of this logistic management package. This interface must be user-
friendly and meet the needs of all users, whether technical or non-technical.
Prompts, explanations, "help" screens, and a tutorial are placed within the NAIL
program package to facilitate its application by the user. These guideposts help
the user to understand the total systems operation, direct the user through a given
step in the NAIL package, and provide guidelines for making operational inferences
from the analytical data generated by NAIL.

The optimum user-friendly interface incorporates a natural language system founded
upon Artificial Intelligence (AI) concepts. An Al-based system enables the user to
direct sequences of operations using natural language formats rather than having to
enter sequences of specifications into the system. Instead of entering a chain of
machine commands to produce information, natural language is used to make
requests of the system. For example, in place of a sequence of command codes,
the user could type in : " Print-out the latest R520 on WUC 42111 for [aircraft
identification number]."

This natural language interface will recognize and correct errors {e.g. misspellings,
incorrect WUC) made during query and data entry. Errors in command entry and
other user errors will also be flagged. The vocabulary in NAIL will be deliberately
simple, though adequate for the assigned tasks. Additions to this vocabulary may
be made by the users. In this manner, changes in terminology and site-specific
usages may be included in the NAIL vocabulary . The dictionary available to the
NAIL package will be amended by the Al system as part of the user/NAIL verbal
interaction.

This interface will eventually operate at a very high level of understanding. At
this level of AI, the user could request the system to both perform a series of
intricate analyses and to inform the user of the nature of the requested logistics
operations (e.g. "I want to know if I should order replacements for the P-3 IFF
transmitter. Tell me what I need to know to make and to implement this
decision.")

The inclusion of AI precepts in the NAIL interface will produce a powerful tool for
logistics operations and management. An Al-driven interface system would enable
NAIL system users to more easily access the extensive Naval data bases. Al
programming will also support voice-synthesizer technology to facilitate the use of
NAIL by the visually-impaired.
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8.4.5 Continuing Development

Task activities in support of the development of the NAIL package are proceeding. .
On-going project operations include: development of technical documentation;
programming numerous user and installation procedures; and experimental running
of the NAIL system on selected aircraft Work Unit Codes (WUCs) on typical
examples of depot and field computer equipment configurations.

Programming activities in support of analysis of logistics parameters within NAIL
will continue. The conversion of plot routines, improving the an-line "Help" system,
installation procedures, communications, and input/output routines are among the
tools under periodic review. This programming architecture will be both supportive
of all as-planned NAIL functions and modifiable to sustain amendments to the
logistics package.

The procedures used in the NAIL system will continue to be assessed through
inputting historical data which is applied to selected aircraft WUCs. Projections
are made and compared to data which is not used to support the projections.
From these simulations, analytical technigues may be modified and developed that
will improve the capabilities of NAIL.

8.4.6 Field Review

The gathering and incorporation of comments and suggestions from field testing of
the NAIL package will continue to be an important aspect of NAIL. During and
after each field test, users are queried extensively. They are asked to comment on
such program topics as set-up of the package, comprehension of instructions, user
input of information, and applicability of the present version of NAIL to Naval
logistics requirements. Follow-~up contacts (questionnaires and interviews) with
field personnel will also be made in order to gather additional information and to
collect user queries. A user comment sheet is incorporated into the NAIL package.
This comment sheet will be sent directly 1o the development group at ORNL. These
field and user data are compiled and collated at designated. intervals.

Information from the user review process will be utilized as the basis for test
reports and recommendations. This field source data will be used to direct
modifications to the NAIL program package. Based upon this input, new report
needs and priorities will be established. . These reports will be included as an
orderly part of the NAIL development process.
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GLOSSARY

ACRONYMS

Al (Artificial Intelligence)

AMPAS (Analytical Maintenance Program Analysis Support)
AMPL/LM (Program Manager for Logistics/Logistics Manager)
COC (Coefficient of Correlation)

DOS (Disk Operating System)

FMC (Full Mission Capable)

FRA (Fleet Repairable Assets)

FSED (Full-scale Engineering Development)

HDL (Harry Diamond Laboratory)

1/0 (Input-Output)

LSA (Logistics Support Analysis)

MIR (Master Index of Repairables)

MS (MicrosoftR)

NALC (Naval Aviation Logistics Center)

NALCM (Naval Air Logistics Center Managers)
NALDA (Naval Aviation Logistic Data Analysis)
NARF (Naval Air Rework Facility)

NAVAIR (Naval Air Systems Command)

NMC (Not Mission Capable)

0,1,D (Organization, Intermediate and Depot levels)
ORNL (Oak Ridge National Laboratory)

PC (Personal Computer)

PM (Preventive Maintenance)
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PMC (Partial Mission Capable)
RCM (Reliability-Centered Maintenance)
RIP (Readiness Improvement Program)
SAS (Statistical Analysis System)
SRC (Standard Requirements Code)
TBF (Time-Between-Failures)
TBMA (Time-Between-Maintenance- Actions)
VIDS/MAF (a maintenance action form)

WUC (Work Unit Code)
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DEFINITIONS

ARTIFICIAL INTELLIGENCE- a term which may be applied to the type of intel-
ligent program which controls NAIL functions; an intelligent program exhibits
behavior similar to that of a human when confronted with a similar problem.
It is not necessary that the program actually solve, or attempt to solve, the
problem in the same way as a human. (Schildt, 1987)

AVAILABILITY- a measure of the degree to which an item is in an operable and
committable state at the start of a mission when the mission is called, or at
an unknown (random) time. (MIL-STD-721-C)

BIVARIATE REGRESSION ANALYSIS- determination of the mean expected value of
one dependent random variable relative to another. (Hines & Montgomery,
1972

CONFIDENCE LEVEL- a relative measure related to the confidence interval. The
probability of the predicted outcome varies directly with the value of this
level. (Hines & Montgomery, 1972)

CONSTANT FAILURE RATE- the probability of failure does not vary with time.
{Hines & Montgomery, 1972)

CRITICALITY- a relative measure of the consequence of a failure mode and its
frequency of occurrence. (MIL-STD-721-C)

DEPENDABILITY- a measure of the degree to which an item is operable and
capable of performing its required function at any (random) time during a
specified mission profile, given item availability at the start of the mission.
(Item state during a mission includes the combined effects of the mission-
related system R&M parameters, but excludes non-mission time.) (MIL-STD-
721-C)

ENVIRONMENT- the aggregate of all external and internal conditions (such as
temperature, humidity, radiation, magnetic and electric fields, shock vibration,
etc.) either natural or manmade, or self-induced that influence the form,
performance, reliability, or survival of an item. (MIL-STD-721-C)

FAILURE- the event, or inoperable state, in which any item or part of an item
does not, or would not, perform as previously specified. (MIL-STD-721-C)

FAILURE MECHANISM- the physical, chemical, electrical, thermal, or other
process which results in failure. (MIL-STD-721-C)

FAILURE MODE- the consequence of the mechanism through which the failure
occurs, i.e. short, open, fracture, excessive wear. (MIL-STD-721-C)



27

FAILURE MODE AND EFFECTS ANALYSIS (FMEA)- a procedure by which each
potential failure mode in a system is analyzed to determine the results or °
effects thereof on the system and to classify each potential failure mode
according to its severity. (MIL-STD-721-C)

FATILURE, RANDOM- failure whose occurrence is predictable only in a

probabilistic or statistical sense. This applies to all distributions.
(MIL-STD-721-C)

FAILURE RATE- the total number of failures within an item population, divided
by the total number .of life units expended by that population, during a
particular measurement interval under stated conditions. (MIL-STD-721-C)

HISTOGRAM- a representation of a frequency distribution by means of rectangles
whose widths represent class intervals and whose heights represent
corresponding frequencies. (Hines & Montgomery, 1972)

INHERENT R & M VALUE- a measure of reliability or maintainability that
includes only the effects of an item design and its application, and assumes
an ideal operation and support environment. (MIL-STD-721-C)

KURTOSIS- a measure of the occurrences at the mean relative to those along the
tails of the distribution. [A normal curve has zero kurtosis.] It is the fourth
moment about the mean. (Hines & Montgomery, 1972)

MAINTAINABILITY- the measure of the ability of an item to be retained in or
restored to a specified condition when maintenance is performed by personnel
having specified skill levels, using prescribed procedures and resources, at
each prescribed level of maintenance and repair. (MIL-STD-721-C)

MAINTENANCE- all actions necessary for retaining an item in or restoring it to a
specified condition. (MIL-STD-721-C)

MAINTENANCE, CORRECTIVE- all actions performed as a result of failure, to
restore an item to a specified condition. Corrective maintenance can include
any and all of the following steps: Localization, Isolation, Disassembly,
Interchange, Reassembly, Alignment, and Checkout. (MIL-STD-721-C)

MAINTENANCE, PREVENTIVE- 3ll actions performed in an attempt to retain an
item in specified condition by providing systematic inspection, detection, and
prevention of incipient failures. (MIL-STD-721-C)

MEAN-TIME-BETWEEN-DEMANDS (MTDB)- a measure of the system reliability
parameter related to demands for logistic support: The total number of system
life units divided by the total number of item demands on the supply system
during a stated period of time, e.g. Shop Replaceable Unit (SRU), Weapons
Replaceable Unit (WRU), Line Replacement Unit (LRU), and Shop Replaceable
Assembly (SRA). (MIL-STD-721-C)



MEAN-TIME-BETWEEN-FAILURE (MTBF)- a basic measure of reliability for
repairable items: The mean number of life units during which all parts of the
item perform within their specified limits, during a particular measurement
interval under stated conditions. (MIL-STD-721-C)

MEAN-TIME-BETWEEN-MAINTENANCE (MTBM)- a measure of the reliability
taking into account maintenance policy. The total number of life units
expended by a given time, divided by the total number of maintenance events
(scheduled and unscheduled) due to that item. (MIL-STD-721-C)

MEAN-TIME-TO-REPAIR (MTTR)- a basic measure of maintainability; The sum of
corrective maintenance times at any specific level of repair, divided by the
total number of failures within an item repaired at that level, during a
particular interval under stated conditions. (MIL-STD-721-C)

MONTE CARLO MODEL- a method for solving non-probabilistic problems using
parameters which satisfy the requirements of the original problem. In this
method, the data of interest are plotted or tabulated as a cumulative
probability distribution function, i.e. the probability P of x, or more, or of x
or less "successes” against x on the horizontal axis. (Hines & Montgomery, 1972)

NORMAL DISTRIBUTION- a frequency distribution that is characterized by a bell-
shaped and symmetrical pattern. (Hines & Montgomery, 1972)

OPERATIONAL R & M VALUE- a measure of reliability or maintainability that
includes the combined effect of item design, installation, quality, environment,
operation, maintenance, and repair. (MIL-STD-721-C)

RELIABILITY- (1) the duration or probability of failure-free performance under
stated conditions; (2) the probability that an item can perform its intended
function for a specified interval under stated conditions. (MIL-STD-721-C)

SKEW- a measure of the deviation from symmetry about the point of central
tendency. [A normal distribution has zero skewness.] It is the third moment
about the mean. (Hines & Montgomery, 1972)

SYSTEM- a composite of equipment and skills, and techniques capable of
performing or supporting an operational role, or both. A complete system
includes all equipment, related facilities, material. software, services, and
personnel required for its operation and support to the degree that it can be
considered self-sufficient in its intended operational environment. (MIL-STD-
721-C)

SYSTEM R & M PARAMETER- 2 measure of reliability or maintainability in which
the units of measurement are directly related to operational readiness, mission
success, maintenance manpower cost, or to logistic support cost. (MIL-STD-
721-C)
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TIME- the universal measure of duration. The general word "time" will be
modified by an additional term when used in reference to operating time, °
mission time, test time.,etc. In general, when used in expressions such as
"Mean-Time-Between-Failure," time stands for "life units" which must be
specifically defined whenever the general term refers to a particular item.
(MIL-STD-721-C)

UPTIME RATIO- a composite measure of operational availability and dependability
that includes the combined effects of item design, -installation, quality,
environment, operation, maintenance, repair and logistic support: The quotient
of uptime divided by uptime plus downtime. (MIL-STD-721-C)

WEAROUT- the process which results in an increase of the failure rate or
probability of failure with increasing number of life units. (MIL-STD-721-C)

WEIBULL DISTRIBUTION- a family of density functions widely used to describe
failure rate characteristics in reliability analvsis. The descriptions are in the
form of probability density curves. (Hines & Montgomery, 1972)
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R710 - FLIGHT ACTIVITY AND INVENTORY REPORT

Introduction

The following sample illustrates the format of the R710 Report and the data file
that is created from the R710 Report. The data file, Sqrdqt.sqr, is the output file
created from Step 13 of the NAIL System. It is a simplified data set created from
the R710 Report.
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Sgrdgr.sgr
OQutput from Step 13.
Input file - R710.DAT

ORG :ABRZ
65 7.4 144 74
395 6.9 199 9=
42 5.2 =84 131
456 B8.4 525 285
7.0 389 171

A: Date.

E: Total Howrs
C: Total Flight
D: Total Number
E: Total Hours
F: Total Flight
G: Total Number
H: Total Number
I: Total Number

Fix R710

SE9Z =7 =4 71 89
4700 1 2
3748 1
LHOF7 A
5069

7E85 89 47 5 Vas
7551 241 168 155 214

in Service Divided by 720.

Hours Report per HMonth.

of Flights Reported per Honth.
in Readiness Reporting Status psr Month,

Hours Involving Ship Operaticrns per Month.

of Flights Involving Ship Operations per Month.
of Arrested Landings per Month.

of Catapult-Assisted Take—offs per Month.



HEFDRT NBR1 RO710 EQUIPMENT CONDITION ANALYSIS FasE
HREPARED: 01 NOV 19B6
FLIGHT ACTIVITY AND INVENTORY REPORY
REPORT PERIOD: DEC D4 THRU JUN B3
URG 1AB3
AVERASE
NMBER HOURS
REPORT I NG FLIGHT MUMDER- - - - EWQULIFMENT —=—= SHIP OPY ~-- ARREST cAT
DATE INVENTORY HOURS BORTIES IN BERVICE HOURS FLIGHTS LANDINGS SMOTS
DEC 84 7.4 144 74 3393 37 34 7 -
Jan 8% 6.3 199 93 4760 i 2
FEB 83 3.2 204 13t 3748 1
naR 85 8.4 5275 285 6097 3
AFR 8% 7.0 389 171 067
mAY 83 10,1 376 238 728% 8% a2 43 78
JUN 83 10.4 399 2C3 75%) 341 te8 1353 214
-AC TDTALS 7.9 2316 1197 37645 487 244 272 387
REFDRY NERD RuT7IC EQUIPHENT CONDITION ANALYSIS FAGE
FREFAKEL: w1 NOV 198¢
FLIGHT ACTIVITY AND INVENTORY REFORT
REFDRT PERIOD: DEC 84 THRU JUN 85
URE 1Aa&3
AVERAGE
NUMBEFR HOURS
REPORTING FLIGHT NUMBER EQUIPMENT -e~= SHIP OFE --- ARREST CAT
DATE INVENTDRY HOURS BORTIES IN SERVICE HOURS FLIGHTS LANDINGS SHOTS
XXX MM LY £ L2 2 2 2} ] ELE S R 1A S T ] L LE S 2 44 L2 450 ] XXEX L33 3
- . % L} L} t )
: A B ' D ] € ' ¥ ] [} ] H 1 ]

Dasta Fem1 YY,

Total
Total
Total
Total
Total
Total
Total
Totel

Hours in Bervice Divided by 720.

Flight Hours Report” per Honth.

MNusber of Flighte Reported psr Month,

Hours in Readiness Reporting Status per PMonth.

Flight Hours Involving Bnip Operations per Month.
Nusber of Flights Involving Ship Operations per Month.
Nusber of Arrested Landings per Month.

Nusber of Catapult—Pssisted Take-céfs per Month,



APPENDIX B

R520- INDIVIDUAL MAINTENANCE ACTION REPORT
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R520 - INDIVIDUAL MAINTENANCE ACTION REPORT

Introduction

The following sample illustrates the format of the R520 Report and the data files
created from this report. Step 1 of the NAIL System strips the headings off the
R320 Report and converts the dates to sequential numbers, The output file from
Step 1 will have a file extension of .DTA. This file is used by Step 2 of the NAIL
System to calculate the time between failures. Step 2 will create an output file
with the file extension of .DTB. Step 3 includes the data from the R710 data set
with the data set created by Step 2. The combined data set will have the file
extension of DTC. Step 19 uses this file to create a data set for input into the
Regression Analysis Procedure.
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RS20A6.DTD
Qutput from Step 19. Forsat Data for Regression Analysis.

3 (¢ Nuaber of Variables #)
8 (¢ NTBF &)
338 {¢ Variable 1 -"Job Control Musber - JCN Date
17 (# Variable 2 - Total Hours in Service ¢)
380 {# Variable 3 - Flight Hours &)
173 {# Variable 4 - Nusber Flights %)
12536 {¢ Variabhle 5 - Hours in Readiness ¥)

373
o9
3

3543

375

59

31
3543



RS20A4.DTB

Output from Step 2.

Evaluate Time

Input file - R320A6.DTA

Betwean Failures.

152628 1113000 1288102023 26512 O PIS 338
161247 1113000 112688%8037868170 24512 © P&b 373
9161247 1113000 1126884037817 26512 O P&s 375
161247 1113000 128BH100297 26512 ¢ Pbb 373
149937 1113000 1288102015 26712 222301 AES 403
151596 1113000 128EC12012% 26512 O kBB 424
159312 1113000 128D113753 26512 AL7EA wAS 433
*159312 1113000 1288113753 26%12 0ONO WAS 435
159192 11135000 128810208% <6512 00O AGS 457
159192 1113000 1288102085 26512 O AGS 457
1%1379 1113000 128810213627 265312 0000 AB4 4569
$151%79 1113000 12810213627 26512 0000 Ab4 459
159905 1113000 128BH1I00271 26512 0838 FAa7 307
11599035 1113000 128BH1 00271 26512 000 FA7 s07
1556462 1113000 1280102083 26312 O P22 507
159578 1113000 128WHI001 31 26312 O ACY 523
159178 3113000 128B1 1375602 26%12 O AC3 529
*159178 1113000 128811373602 246312 000 ACS 529
H t ] 3 ——-
3 A B c t D t E t F 1 8
' t sy
Ar Bureau Number.
By Work Unit Code.
C: Part Numboer,
Ds Manufacture Code.
E1 Serial Mumber.
Fs Job Control Number. (Organization)
81 Jot Control Number. (JCN Date)
Hy1 Job Control Number. (Sequence)
It Job Control Number. (JCN Buéfix)
Jt Drganization Level Action Date.
K: Intermediate Level Action Date.
Li Depot Level Action Date.

=78
805
20
a0y
o4s
449
021

021
072
072
071

071
086
086
105
245
022
022

H 3

9 339 [
487 03 H
487 03
486 504 H
417 ai1s L
429 423 M
436  a37 ¥
435 437
458 H
458  4%7
470 496 v
470 49&

%08 507 H
%08 %07

534 =37 Q
545 542 R
530 529 )
530 529 ’

LDpyowx o0
TDIBLD®D I

T
o

5
B
B

O b ]

~

aoOooo

~

1
7
7

170
170

170
170
381

190
170
i70
070
780

170
8446

J e K L ¢+MiNtD:tP1Qs R 1

When Discovered Code.
Type Maintence Code.

(Organization Level)
{intermedi ate Level)
(Depot Level)

Action Taken
Action Taken
Action Taken
Organtzation
Intermediate

Meter Block 2

Card Code.

Code.
Code.
Code.
Level

170
gas

780
520
381
070

170
070
070
242

846
780

S 1

T

A4751
AL713
A1713
AL713
A2942
A3773
A2404
A2404
A0123
A3Bs 1
AS462
AS462
A3I312
AGQO0
A3L171L
A3838
A3IB29
ASB29

u

Level Malfunction Code.
Depot Level Malfunction Code.
Meter Block 1 Reading.
Reading.
Meter Block 3 Reading.

Time Petween Failures

v

W

fmmmmmmmmmmmMmMmmmmmm

e i e b e et b h) e e b e e e e e e

& a o

QOO0 C22D2T00

=]

X

A4

v-d
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~

RE20A. DTC
Outpnt fros Step 3. Inclede 710 Data.
Input ¢iies - R52044.D7B, Sqrdgt.sgr

152628 1113000 1288102023 26512 0 PJ5 338 578 9 1M RERT 170 170 MISTE 0 8 17 380 175 1253
161247 1113000  1128B403788170 28512 0 Pb6 375 805 487 503 HERT 170 84 RITIS E I ] 8 F I R § - L £
161247 1113000 1128BAOIYRIT 26512 0 Pbo 375 805 487 503 MUIE L ¢ L] 5 5% 3 3
181247 1113000  128BH100287 1312 0 Pob 375 80 486 504 HBRL 170 780 M3 EL [ $ 3 3 343
149937 1113000 §28B102015 268512 232301 AES M3 046 B M) 41p LDRC 170 520 A2 E L 0 10 13 108 53 9515
15156 1113000  128EC120128 26512 0 KBB 424 M9 429 A5 HBRC 381 38 RITIIE L ¢ 1] ¢ 32 e
159312 1113000  128B113753 26312 RETH WAS 435 021 36 437 YBRC 190 0% A2404 € | 0 i1 I ¥ 8 209
159312 1113000 128B113733 26512 0000 ¥AS 435 021 436 437 A2A04 £} [} 10 3% 2% 090
159192 1113000 128B10208 26512 000 A5 457 072 458 HBR 170 amer ¥ oo 10 13 485 2B 9501
£159192 1113000 128B102085 26512 0 A5 157 o012 438 457 7 170 ALl E 2 0 10 13 485 218 9%
150579 1113000 128810213627 26512 0000 RBE 469 071 470 496 LBRC 1704070 AS42 £ 4 10 16 50 233 11410
E151579 1133000 12830213627 26512 0000 AB4 440078 470 4% AS482 E 1 0 10 16 530 233 11410
159905 1113000  128BH100271 26512 0838 FAT 507 06 508 507 HBRT 070070 ASM2E ¢ 0 f1 B 352 172 552
159905 1113000 128BHI0027! 26512 000 FA7 507 086 308 507 20000 £ 1 ] i1 8§ 82 12 552
155662 1113060  128B102085 8512 0 P22 507 108 334 537 QSR T80 242 ATLE L 0 it I 1 M oun
159178 1153000 12BMHI001N 26512 0 MY 523 244 545 52 RERT 17084 A E 0 11 16 &4 230 11472
159178 1113000 128BII375602 26312 ¢ . ORLY 829 022 530 529 HER? B4 780 AI829 E | 0 11 16 404 230 11472
§159178 1113000  128B11375602 26512 000 ALY 329 022 30 529 AN E 1 ¢ 11 16 404 730 11672
: t 1 fream-t R R R R Lo Lt B R e R B e B e B R R e et e D R i Ramen
1 A s B £ 1 Do E 1 F 1t SRl s XolshemeBPe®r RS T U ¢V W ot &3 Y 11 tharBb
H ! 3 ge-m- H R g B D B R e e e B T e e R R i S B T et A

A: Bureau Nuasber, O: Action Taken Code. (Drganization Levell
Bt Work Unit Code. P: Action Taken Lode. (lntersediate Level)

€1 Part Number. §1 Action Taken Code. (Depot Level)

1 Hanufacture Code, Rt Organization Level,

Et Serial Number. St Interaediate Level Malfinction Code.
s dob Control Muaber. (Drganization) Ts Drpot Level Level Malfunction Level.
€1 Job Control Wusber. (JCX Datel Ur Meter Block | Reading.

W Job Control Musber. {Seguence V1 Card Coge.

1t Job Control Nusber. (JCN Suffix) ¥: Tise Between Failures.

J1 Urganization Level Action Date. 11 NTBF,

Ks Intermediate Level Action Date. 1 Total Hours in Service.

:+ Depot Level Action fate. 11 Flight Hours.

M: ¥nen Discovered Code, k.2t Nusher Flights,

N1 Type Maintence (ode. B.b: Hours in Readiness.



R320A6.DTA

Output from Step t.

Remove Report Headings.
Input fils - R520A&6.DAT

152628 1113000 1288102023 26512 O PJIS
161247 1113000 11208403789170 26512 O Pbs
L161247 1113000 11284037817 26512 0 PoHo
161247 1113000 12884100287 26512 0 oo
149937 1113000 1288102013 26512 222301 AE4
1515946 1113000 128BEC120125 26%12 O KBB
159312 1113000 12BB113733 26512 A6734 WATS
159312 1113000 1288113753 26312 0000 WAL
159192 1113000 1288102083 26512 000 AGS
k159192 1113000 1288102083 26312 © AGH
1951579 1113000 128010213627 26312 0000 AB4
%151579 1113000 12810213627 26312 0000 ABs
159905 1153000 128BH100271 26312, 06838 FA?7
A139903 1113000 12061100271 26512 000 FA?7
1556862 1113000 1288102083 26%12 0 P22
199178 1113000 12BWH1001 31 26512 0 AC3
159178 1113000 1288113735602 26312 © AcC3
159178 11313000 $128B1 (375602 26512 000 AC3
1 1 3
] A B [ 3] ] € 1 F 1

At Bureau Number.
B: Work Unit Code.

338
375
375
373
403
424
435
433
457
4357
4469
449
J07
3507
307
523
529
529

G

s79
803
80%
806
046
449
02t
021
072
072
073
071
086
086
105
244
022
022

H s

1

1

9 33° RBR 7 170 170
487 503 HBR7 170 aas
487 503
486 5S04 HB8RC 170 780
417 416 LDREC 170 %20
429 423 HBRC 381 381
436 437 YBRC 190 070
436 437
458 HBR 170
4369 4%7 7 170
470 496 LDRC 170 070
AT7TG 496
508 507 HEBER7Y 070 070
508 507
534 537 @s R1 780 242
[AL  T42 REBR7 170 846
%30 529 HBRT7 846 7890
530 529

J 1 K3 L aMiNiO:Pils R 8y

AAYSL
aL713
A1713
A1713
A2942
A3773
AZ2404
A2404
AC123
A38s1
AS442
AS462
AS312
AQoQ0
A3171
A3858
A3B2%
A3B29

u

v

MmmmmAmMmMmMAmMmMMmMMmMMmMMM M
e e e e e e R e e e g e e e e e

X

L R B B Tt B R B R e R R Rt B Bt Ittt Bl B |

T e

e Bt e e e e D e T Rl B R R B T R et e Stind Sttt |

Cr Part Number.

D: Manufacture Code.

Et Serial Number.

Fr Job Control Number. (Organization)
83 Job Control Number. (JCM Date)}

Hi1 Job Control Number. (Sequence)

It
Je
K2
L

Job Control Nusber.

intermediate
Depot Level Action Date.

(JCN Suésin)
Organization Level Action Date.
{evel Action Date.

M
N2
Os
P2
Qs
23]
E21]
Ts
Ut
Vi
W
X

When Discovered Code,
Type Maintence Code.

Action Taken
Actiaon Taken
Action Taken
Organjtation
Intermediate
Depot Leve!l

Meter Block

Card Code.

Code.
Code.
Code.
Level.

(Organization Level)
tintermediste Level)

{Depot Level)

Leve! Malfunction Code.
Malfunction Code.
1 Reading.

Meter Block 2 Reading.
Meter Rlock 3 Keading.

9-d



KEFORT NBR:  ROS20 EQUIPMENT CUNDITION ANALYSILS ) PAGE 1

+REPARED 03 NOV 1986
INDIVIDUAL MAINTENANCE ACTIUN RECORD
REPORT PERIOD: DEC B4 THRU JUN 8%
/Mt RS
————————————————— EQUIPMENT DESCRIFTION —==-cr—mcem—meee
t¢FE WORK ACT MALFUNCTION n
EDFT BUREAUY uNIT wg @ e JON - ACTION DATE W T TAKEN COLES -- METE&R TIMES -- C L
CODE NUMEER CODE PI PART NBR CDDE SERIAM. NBR URG DATE SEG BUF ORB I1MA DEFP D M 0 1 D ORG IMA DEP i 2 3
AMMM MMMENN RRMMMKK KX MMM MANK XN NN HHRMNR RMMMMMMMIK MMM MK H AKX MX MAKK KURM XMMN X x M X K ONMK MHR O RXX MREMM MMRNN HXXERX X
p -y H t——s t 1 t =~y R R el B B R R R R e Rt Bl Bt et B et et Bl et Bt |
t At B ] c 1D s E s F 1 8 tHa I 3 Ks L 1M 1 N2OsPr@iRi8: T e e Ve B 1 X t ¥ als
1y t 1-—g [l s [t ] il e it el B e e e R e B ] R e el B It |
A1 Type Equipment Code. Ni Depot Level Action Late.
Br Bursau Nosber. ’ Ot When discovered Code
C1 wWork Unit Code. Pt Type Matntence Code,
Dy Posttion Indicator. 4 G Action lTaken Code. (Urganizetion Level)
£t Part NHumber. R Action Taken Code. (Intermediate Level’
Fr Manufacture Code, Br Action Taken Code. (Depot Level)
8 Berial Number. Tt Organization Level.
Het Job Controi Number., (Organization) Ut intermedtate Level Maifunction Code.
I+ Jobr Control Number. (JCM Date) Vi Ouwpot Level Maltunction Cooe.
Ji Job Control Number. (Segquence) Wi Meter Block 1 Reading.
Kt Job Contratl Number. (JCN Suffix) Xt Meter Block 2 Resding.
Lt Organtration Level Action Date. Y1 Meter Block 3 Reasding.

Mt Intermediate Level Action Date. It Card Code.

L-4d



L FORT NER:

t HEFAREDL

RO320 EQUIFMENT CONDITION ANALYSIS

43 NOV 1986
INDIVIDUAL MAINTENANCE ACTION RELORD

REPORT PERIOD: DEC B4 THRU JUN 83

--------------- EQUIPMENT DESCRIFTION ~-—omommmeee

tYPE
EOET
" UDE

AREF

HAED

AAED
AAEF
AARER

AAEG

AAEQ

»AEF

~AEQ

HAEG
AREG

AAEB

BURERAY
NUMBER

132628

161247

161247

149937

151596

139312

159192

151379

139908

159662
159178

159178

WORK ACT
UNTT HFGe e JEN - -=— ACTION DATE W T (AKEN
CQLE Pl PART NBR CODE SERIAL NBR ORG DAIE SED SUF ORG  IMA DEF D

1113000 1288102023 26312 O PI3 84338 578 J009 4339 R B K7
1288102023 26312 O

1113000 11288403788170 26512 © P&6 83010 803 3122 %138 HBR7
112884037017 26312 O
1128840377817 26512 O .

1113000 126PH100267 26512 © F&646 83010 806 3121 5139 HBRC
1288H100287 26312 0

1113000 1280102013 6512 222301 AEA 85038 046 8 5032 35058 LDRC
120P10201% 6512 222301

1113000 128EC120125 26312 © KBB B30%9 449 5064 5080 HEBERC

. 12BEC120125 26512 O

1113000 12881137353 263512 AL73A WAS BS070 021 5071 3072 Yy BRC
1289113733 26512 0000
1289113734601 26512 0000

1113000 128D10208% 26312 000 AGBS 835092 072 [O93 HBR
128B10208% 26312 000
128102083 263512 0 092 ?

1113000 128810213627 26512 0000 AB4 85104 071 5103 5131 LDRC
12810213627 26312 0000
12810213827 26512 0000

1143000 128BH100271 26512 0838 FA7 835142 086 5143 5142 HB R 7
128PH10027 26%12 000
128100271 26512 ALTIIL

1113000 28102085 26312 0 P22 B5142 503 5169 5172 Q@8R &
1280102083 26512 ©

1113000 128WH100131 26512 O AC3 B8%158 246 5180 5177 RBR7
1268WH100131 28312 ©

1113000 3288113734602 26512 © ALC3 83164 022 B165 S164 M BR7
1208113784602 26312 000
1208811373602 26312 A6T791

FAGE

MALFUNCT 1ON

170

170

170

170

381

190

170

170

070

790

170

Bas

CODES

M 0 I © ORG IMA DEF

Bas

780
320
381

Q70

170

070

0’0

2482
844

780

—-— METER (1IMES
1 ra

A4 731
AATSY
Ar713
AL713
Al713
ALTLS
A1713
A2942
R2942
A377Y
A3773
A2404
A2404
AZA04
AG123
AC123
A3BsL1
ATAL2
A%4562
ASa62
A33t2
MO0

A7
A3171
A38S8
A3IBSY
A3B29
A3B29
AZB29

3

cgmmeomamemmeagmmmemeammeamagmamagmmaem

-

8-d



APPENDIX C

REPLACEMENT COMPONENT METHODOLOGY
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REPLACEMENT COMPONENT METHODOLOGY

The following chart illustrates the procedure used to estimate component failure
and replacement requirements on selected WUCs. The initial step in the process 1s
to analyze, sort, and correct the data. The analysis, sorting, and correcting
process is an iterative process in which the time between failures is estimated and
then analyzed to verify that the results are reasonable. This verification task
frequently requires that data be screened carefully and corrected, where possible.
After the iterative process is complete, TBF is estimated by regression analysis.

The regression analysis of selected WUCs identifies independent variables (e.g.,
time, flight-hours, landings, and takeoff) that determine TBF. After the regression
is completed, failure distribution is estimated by examining the frequency
distribution of the individual parameters (TBF, flight-hours, calendar time). This
frequency distribution determines the type of distribution (e.g., exponential,
Normal, Weibull, or other standard reliability distributions). Given the type of
failure distribution, the probability density function parameters (e.g., sigma, mu,
beta, or lambda) are estimated. Once this type of failure distribution is
established, unreliability may be estimated. From this estimate, the appropriate
failure rate for the component is established. With an estimate of the failure rate,
the expected number of flight-hours may be projected.

The last step in this analysis is to estimate the replacement components required
for the number of failures projected. This step requires significant depot-level data
identifving parts that were either repaired or replaced. From this depot-level
data, the number of failures which resulted in component replacement may be
determined.
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ORNL-DWG 87M-10099

DAYA BASE -

1

AIRCRAFT WUC MAINTENANCE
OPERATIONAL DATA DATA

1 |

- ANALYZE, SORT, CORRECT .
o DATA v UPDATE
DATA
BASE

Y

ESTIMATE TIME BETWEEN 4
FANLURES

\

EXPERT ANALYZE, VERIFY
OPINION . RESULTS

DETERMINE TYPE
gl FAILURE DISTRIBUTION

1

EBTIMATE FAILURE
DISTRIBUTION PARAMETERS

¥

ESTIMATE UNRELIABILITY

|
ESTIMATE FAILURE RATE  fu

INPUT
SCENARIOS

1

ESTIMATE EXPECTED NUMBER
OF FAILURES

]

ESTIMATE REPLACEMENT
COMPONENT REQUIREMENTS

REPLACEMENT COMPONENT METHODOLOGY
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REGRESSION ANALYSIS
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D-2
REGRESSION ANALYSIS

Introduction

The number of repairs and replacements for a part j stored in a supply depot can
be thought of as a function, F(j,r), of n number of variables, where the parameters
r i1s a vector representing the set of variables (V, V,,...,V_ ). Clearly, if historical
data are available on repairs and replacements, if a sufficient number of V’s can
be identified, and if the historical data can be related to the various variables in a
meaningful way; then, an empirical representation of the repair and replacement
for a single part can be constructed. The empirical equations can be installed in
computer programs that will provide the needed forecasting tools.

It is assumed that a function relation, denoted by f(r), exists between the repair
and replacement of a part and one or more variables. The first variable V; in a
list of candidates could be a challenge rate, e.g. flight hours, which would tend to
influence repair and replacement rates for all parts of a weapon svstem. The
other variables are observable and predictable events that can be used to evaluate

f(r).

In order to develop the f(r) function, the assumption of variable independence is
made, i.e. that V, is independent of V,. It is also assumed that the replacement
and repair functions will be linear additive functions of the independent variables
{(V’s). Thus, the model is given by

f=bg+bVy+byVy ..4b V, (1)

where b, are the coefficients determined using statistical methods. These methods
minimize the standard error between historical data and function predictions given
by

SD = sgrt{sum [f(ri) - fi}/[N - n] )

where fi 1§ an actual data point that corresponds to the function f(ri). The vector
ri indicates the values of Vi that are assumed to correlate with the data point(s).
N is the total number of points and n is the number of variables used for the
evaluation. Equation (2) is used to evaluate functional assumptions and test the
significance of proposed V’s. The first cut at minimizing SD uses least squares
analysis of one or more V’s, e.g. system performance under stable and mobilization
operation. The tests have used blind projection to test functional assumptions.

Obviously, this approach need not find all V’s to reduce projection error; the
identification of one variable will reduce projection error. The number of V’s
identified will simply increase the capability of the model to handle various
scenarios and increase the confidence level between forecasts and actual
requirements.

In order to compare the effect of adding new variables to the prediction equation,
the coefficient of correlation must be evalvated for each variable used in the
equation. This will help identify variables that are themselves functions of one



D-3

another (e.g. carrier landings and hours of operation at sea). The coefficient of
determination is used to compare or explain the total variation which is not
explained by the regression line, or simply the variance of the function divided by
the variance of the average subtracted from one. The square root of this value i1s
the coefficient of correlation. This parameter has a value of one if all the data
points fall on the regression line. This value implies perfect correlation between
the independent and dependent variables. Conversely, its value is zero when no
correlation is present.

Future versions of the program that use the coefficient matrix generated by this
study will evaluate the spare part requirements under various input conditions.
The output will be based on two types of requirements: calculations based on input
probability of shortage, or number, of spares; calculations based on the probability
of shortage. The first code will be a direct 1/O calculation and the second will
involve stoachistic evaluation of a scenario. This latter modeling, a Monte Carlo
analysis, requires greater computer run times, but it is a very powerful
management tool for understanding probability distributions.
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* REGRESSION ANALYSIS *

THESE ARE THE GENERAL COMMENTS ENTERED WHEN FIRST
ENTERING THE NAIL SYSTEM. THE COMMENTS ARE PRINTED
ON THE FIRST PAGE OF ALL REPORTS. THE REPORTS
GENERATED DURING THIS SESSION ARE ON AIRCRAFT - A6,
WwWUC -1113000.

Data File used for study: 1R520A6.DTD
Date of study: 02/11/87

Time of study: 11:34:14
Number of X/Y Data (Top): 24
Number of Variables: 5
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¥ Kegression Analysis &

Data File used for study: IR52046.DTD

bate of study: 02/11/87

No. F 12 df12 1 df} Vi V2
! 8.0 8 0 8 -0.3 33/ 17,0
2 8.0 9 -1 9 -0.8  375.¢ 3.0
3 9.0 9 0 9 0.2 375.0 5.8
4 8.0 9 -1 9 -0.8 375,90 5.9
I 10.0 9 1 § 0.8 403.¢0  13.0
6 10.0 10 0 190 0.5 423,90 4.0
? 11.0 10 ! 10 1.3 435.0 3.0
] 10.90 10 0 10 0.3 435.0 3.0
9 10.0 10 0 10 -0.0 4570 13.0
10 10.90 10 0 10 -0.0 457.0  13.0
11 10.0 10 ~0 10 -0.2  469.0  16.0
12 10.9 10 -0 10 0.2 49%.0 16,0
13 1.0 1 0 i 0.2 507.0 8.0
14 1190 11 0 tH 0.2 507.0 8.9
15 11.0 11 -0 1 0.2 507.0 3.0
16 11.0 i1 0 11 0,0 523.0 160
17 11.0 {1 0 1 -0.1  529.0 4.0
18 1.0 i1 0 11 -0.1  529.0  {4.0
19 1.0 11 -0 1 -0.1 3340 (L0
20 11.0 i1 -0 i 0.1 3340 1.0
21 10 i1 -0 11 -0.2  536.0 160
22 1.0 11 -0 11 -0.2  336.0 18,0
23 1.0 1 ~0 11 -0.2 541.0  13.0
24 1.0 1 -0 11 -0,2 5410 13.0
V5] 10.2 10 0 10 0.4 472.3  10.8

i fl=a ¢ baV]

VA= J.3016644944E400

i b= 1.4520117514E-02

V12 = 01 ¢ C2801 + C36V2 ¢ ... ¢ CndVp

v Ct= 3.30232177776400

i C2=  L.5MT320399E-02
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MASTER INDEX OF REPAIRABLES (MIR)
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MASTER INDEX OF REPAIRABLES

Introduction

The MIR report for the number of projected operations occurring
at the flight line (operational), intermediate, and depot level over a
five-year period is illustrated in this appendix. A WUC item is
selected along with a time interval and confidence interval. The
number of failures, repairs, and/or replacements at each level is
projected for the desired confidence interval. This interval is
interpreted in the following example as 5% probability that actual
events will exceed the projected values.
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* MASTER INDEX OF REPAIRABLES (MIR) *

THESE ARE THE GENERAL COMMENTS ENTERED WHEN FIRST
ENTERING THE NAIL SYSTEM. THE COMMENTS ARE PRINTED
ON THE FIRST PAGE OF ALL REPORTS. THE REPORTS
GENERATED DURING THIS SESSION ARE ON AIRCRAFT - A6,
wWUC -1113000.

Data File used for study: IR520A6.DTB
Date of study: 02/11/87
Time of study: 11:26:32
Confidence level (%): 95 %
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541  JUKE 83

"

Max Tise in data

Kin time in data = 338 DEC. B4
Total nusber of data = 24

Nuaber to be cal. = 214

Nean tise between fail. = 203,000

Mean value for unseen = 203.000

Max time for cal. time = 304,500

Nusber of repairs/resovals (0-level) = 15
Nuaber of repairs/removals {I-level) = b
hssused repairs/resovals (D-level) = ¢
Observed repairs/resovals (D-levell = ¢

# Mo data on 0 - level so best aprox. made,
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¥ Master landex of Repariables (MIH) #

WUC: 1113000

fear Operational Intersediate
i 923 37
2 177 70
3 260 104
4 344 137
5 427 171
Total 1301 519
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APPENDIX F

MONTHLY FAILURE RATES
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* Monthly Failure Rates *

THESE ARE THE GENERAL COMMENTS ENTERED WHEN FIRST
ENTERING THE NAIL SYSTEM. THE COMMENTS ARE PRINTED
ON THE FIRST PAGE OF ALL REPORT. THE REPORTS
GENERATED DURING THIS SESSION ARE ON AJRCRAFT - AG6,
WCU -1113000.

Data File used for study: 1R520A6.DTB
Date of study: 02/11/87
Time of study: 11:33:02
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Sqrd 1 = AB3 1) Ggrd 13 = FAS 11 Sqrd 25 = PR4
Sqrd 2 = RBA 11 Sgrd 14 = FA7 1} Sqrd 26 = PHS
Sqrd 3= AC3  i! Sqrd 15 = FAS !l Sqrd 27 = RIS
Sqrd 4 = AD4 i1 Sqrd 16 = FB4 11 Sqrd 28 = P22
Sqrd S = RE4 11 Sqrd 17 = BF7 1) Sgrd 29 = PéA
Sqrd & = RFS 11 Sqrd 18 = 66B  1{ Sqrd 30 = PsE
Sqrd 7 = AES i) Sqrd 19 = KA9 {1 Sgrd 31 = Ps}
Sqrd 8 = AM3 1\ Sord 26 = KBB 1) Sqrd 32 = P62
Sgrd % = BBO i) Sqrd 2f = PB3 1} Sgrd 33 = Pal
Sqrd 10 = FAF 1% Sgro 22 = PCS 3% Sqrd 34 = Pad
Sqrd L1 = FAE 1} Sqrd 23 = PDS 1 Sqrd 35 = PAS
Sqrd 12 = FA3 1) Sgrd 24 = PEB i) Sgrd 36 = Pbé

11 "
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Nuaber of fatlures as a function of tise & sqd. Sheet § ot 2
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Nusber of failures per aarcratt as a function of tise b sqé. Sheet | of 2
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Nusber of failures per aircraft as 2 function of tiee & sgd. Sheet 2 0f 2
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May tise in data = 541  JUNE B9
Min tise in data = 318 DEC. B4
Total nusber of data = 24

Nusber to be cal. = 24

Mean tiae between fail.=  203.000

Kean value for unseen =  203.000

Max time for cal. time = 304,500



Tise period from 1 to 12
Ing(tbf} versus log(t) #it gives
thf = astisp ‘

= 1, 0086003765E+408
b= -2.T882376479E+00

SETCREESTEZCSTSTRTZS

Time period froe {3 to 24
log{thf) versus logl{t} fit gives
thi = astssh
@ 4,.2291666667E+00

= 0.0000000000£+00

SEESETETCIRIZISTTRERS

Tiee period trom 23 to 36
Tog(thé) versus log(t) it gives
tht = artsed

3 4,2291656380E+00

b 9.91753919226-10

Tine period froa 37 to 48
log{th#) versus log(t) fit gives
th# = astsab

3 4,229166607BE+00

b 1.9426952115E-09

Time period from 1 to 48
log{tbt) versus logit) fit gives
tht = atttid

a 2.TA25372972E405

b ~1. 63495448068 400

= - pran
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¢ Monthiy Failure Kates ¢

Data File used for study: 1R320R6.DTB
Date of study: 02/11/87

Bate Nus. fidv. Adv. Ratio of Cal. Delta var, Delta
Fail inv. Tof To4/NTBF Thf  cal-T et var-1

DEC. B¢ L 806 1718 B.4b 1032 -683.8 7398 5680.1
J0K. 85 3 328 463 2.28 337 -130.8 1071 07,9
[13::H] 2 32 766 3 {70 -594.9 344 -420.3
B4R, 85 2 39 674 332 107 -5bb.9 155 -§i8.9
APR. 85 4305 323 LY 74 -248.6 B3 -23%.)
MY 85 33 52 2.5 55 <470.7 50 -475.8
JUNE 85 9 380 179 0.88 43 -135.7 33 -14s.0
JuLY 85 0 0 4 0,02 3.2 2 16.2
RUS, BD 0 0 & oM 2 2 b LS
SEP. 89 0 ¢ & 002 4 197 12 1.8
0CT. 83 0 ¢ 4 0.02 20 12 9 50
My, 85 o 0 4 002 1N 1 Y% B B N
DEC, BS 0 0 & 0.02 1 113 4 0.0
JAN, 8% 0 0 & 0.2 o %e 4 00
FEE. 8% ¢ 0 4 0.0 12 81 & 00
RAR. Bb 0 0 4 002 6y 4 0.0
APR. 86 0 0 4 002 0 %8 4 00
LU ¢ 0 4 0.02 9 485 4 00
JUNE 84 0 0 & 002 8 41 4 00
JULY 8% 0 ¢ 4 0.0 g 35 ¢ 00
AUB. Bb ¢ ¢ 4 0% J A 5 B B N ]
SEP. 86 0 0 4 o0.02 1 24 & 00
oC1. 8 0 0 4 0,02 6 Ly 4 0.0
Wy, 86 ¢ 0 4 0.0 & LI 4 0.0
DEC. 8¢ ¢ 0 4 oM TS LI N
JAN. 87 0 0 4 0.0 S 08 4 -0.0
FEB. 87 0 0 4 0.02 5 05 4 -00
FAR, 87 00 2 0,02 ¢ 062 4 -0.0
APR, 87 0 0 & 002 4 40 4 00
may 87 0 0 4 0.02 § 03 4 0.0
JUNE &7 ¢ 0 4 .02 4 0.3 4 0.0
JULY 87 ¢ 0 & 0,02 4 =07 4 0.0
AUs. 87 0 0 4 002 3 0.8 4 00
sep, 87 0 0 4 0,02 I -10 4 00
oc1. 87 ¢ 0 4 00 MRS 3 4 0.0
¥V, 87 0 0 4 002 RIS I SR S N
DEC. 87 6 0 4 0.02 I ol 4 00
JAN, B8 0 0 4 90,02 I =L 4 0.0
FEB. 88 0 0 4 0.02 3 -l 4 0.0
HAR. 88 ¢ ¢ 4 002 2 -7 & 0.0
APR. 88 0 0 4 0.02 2 -8 4 -0
MAY B8 0 0 4 0.0 2 -Ly 4 00
JUNE 88 o 0 4 0.02 2 =20 4 00
_duLy se 0 -0 4 602 PR ¢ 0.0
AUG, 8B 0 0 4 o0.02 2 -2 ¢ 00
SEP. 8B 0 ¢ 4 0,02 2 -2 4 00
0. g¢ ¢ 0 & 0.02 2 =23 4 0.0
NOV. BB 0 0 & 002 2 -6 4 0.0
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MONTE CARLO ANALYSIS

Spares Projection

The following algorithm was developed to project spare-parts replacement
requirements and stockpile needs for aircraft components. This projection is based
on a failure rate that can be a function of many variables. For the studies used
to develop NAIL analytical functions, time was the only variable that had
significant correlation; however, in general, this and other replacement equation
parameters will be functions of several independent variables. The equation for
replacement 1s given by

R, = h-[l-F] N [s(0+1(v],
where
R, = project replacement rate (numbers per unit time),
F, = fraction recycled,
r(v) = failure rate (numbers per unit time),
N,(t) = number of aircraft,
h = number of components per aircraf't,
s(1) = stockpile factor,
t = time dependence,
vV o= multivariable dependence (i.e., v =V, V,, Vg, etc.)

For the two components investigated as examples, the fraction recycled (F.) could
not be estimated because of the lack of depot-level data. Thus, this value was
assumed to be zero. However, when the model is fully implemented, a value would
be estimnated for each component for which projections are required.

The failure rates would normally be a function of flight-hours, number of landings,
etc. However, this study indicated that the tape transport and IFF demonstrated
the best correlation with time. Therefore, standard reliability projection
techniques were used. For ease of calculation, the failure rate was assumed to be
the Weibull hazard function:

g-1
r(t) = Q_E.___

a
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The number of aircraft is assumed to be a linear function of time, and, thus,

Na(t) = Ng + AN(Et - tg),

where
tg = a base year from which numbers of aircraft are known,
Nog = the number of aircraft at base year,
AN = the number of aircraft added per unit time.

The term S(t) i1s a factor that will ensure that the number of parts will be
sufficient to maintain some level of confidence that statistical fluctuations will not
exhaust the stockpile between the replenishment of components in the inventory.
The equation for this factor is

S(0) = 58y

where
z = one over the mode, or failure rate at the mode,
y = the number of times the stockpile is restocked, and
g = a factor that relates to the confidence that the parts supply will

not be exhausted.

The value for g is a function of the required confidence and also may be a
function of other variables. Figure G.1 shows the values resulting from a Monte
Carlo study. Note that the solid line in the figure is the model projection and the
small triangles represent samples of the random number.

Monte Carlo Simulation

Monte Carlo simulations were used because the relationships of the variables in the
model are too complex for analytic solutions. Monte Carlo simuiation uses a
computer to evaluate the model numerically over the time period of interest. Data
are gathered to estimate the true characteristics of the model.

The Monte Carlo model was used to determine confidence intervals for the
stockpile model and to project numbers of repairs at the organization (O),
intermediate (I), and depot (D) levels. Figure G.2 shows the number of failures
each month. The Weibull projection has been superimposed on this representation
of faijlures.
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This projection may be used to estimate the number of required actions at each
level by multiplying the factor g times the projection line.

Note that this contingency is constant with time and, therefore, contingency parts
are acquired and spare parts do not continue to build up. The division of failure
projections into the various maintenance levels was accomplished by studying the
ratio of activities at each level over 4 years preceding the projection years. These
ratios were approximately constant and were assumed to be invariant during the
projection.
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NAIL: ON-LINE TUTORIAL

Introduction

The following is a print-out of the on-line tutorial provided with the NAIL
package. This tutorial is displaved when the user tvpes Run_Me.lst. The tutorial
is also accessible at any time during NAIL operation via the Utility system
(initiated by pressing the F2 key). The user can peruse the tutorial via this
option and then return to the same location in his task without losing data or
information.
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Naval Aviation Integrated Logistics
(NAIL)

Users Guide

This document describes version 1.0 of this program package.

R. C. Delozier
Engineering Division
Oak Ridge National Laboratory

May 1986



Introduction

This collection of programs and data sets is version 1.0 of the Naval Aviation
Integrated Logistics (NAIL) package. This package is a tool for logistics

planning. Several analysis programs and data sets under the control of a simple
menu program are used to manage and study inventories of spares. The NAIL users
manual is meant to enable the user run the package. It does not describe the
methods and techniques used in the analvsis. This material is detailed in the
Technical Users Guide.

This package has been checked for programming errors; however, as with anv
computer software, it is anticipated that this package will not perform as expected
in some instances. This is more true for this release since this is the first version
of NAIL. The user should contact the author (615-574-4009) if there are questions
or problems concerning any step, calculated result or operation. A comment sheet
for mailing to the program office can be created using the NAIL utility svstem.

User input forms the basis of almost all debugging and meaningful upgrades of
programs. This input and questioning will also make the package more useful to the
user and at the same time stimulate the development of improved versions of NAIL.



System Requirements

1) Hardware

The NAIL package requires a personal computer (e.g, the IBM PC or compatible)
with at least 192K of memory. More core is desirable and if available shouid be
used as a RAM or virtual disk. The package performs best with a hard disk and
this is recommended; however, it will operate on a computer system with either a
hard disk or with dual floppy disks. Any printer system should be compatible with
NAIL; however, a dot matrix printer {(such as an IBM or Epson) is recommended
for quick draft level output. If plots are required as output, a Hewlett Packard
(such as the HP 74735A) or compatible plotter 1s supported.

NOTE: Read/write speed is greatly enhanced by using RAM disks.

This alternate approach to disk input/output (10) is available if the computer
system has a large amount of accessible memory. The memory can be used as a
large virtual disk such as VDISK. These virtual drives can be very large and
transfer data very fast. On the other hand, the necessity for using this space for
some program operations, such as multi-usable regression analysis, will likely limit
many large 10 data files to magnetic media.

2) Software Compatibility

This version of NAIL is intended for use with PC DOS or MS DOS. However, the
package should install and execute correctly on almost all computer systems.

The package is compatible with most resident software; however, the ANSI device
driver may interfere with screen colors. The current version should be compatible
with all RAM disks as long as there is 192K free memory.

3) DOS Utilities

The controller diskette or the hard disk subdirectory must contain several DOS
utilities or a path to these utilities. Before using the package on a dual floppy
system, the following programs should be copied onto the NAIL package:

COMMAND.COM

MODE.COM (needed to set printer options)
EDLIN.COM (or any other editor)

BASICA .COM (needed for plotter interface).
VDISK .SYS (or any other RAM disk system)
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Setting up your working diskettes

1) Backup Procedure

Before using the package vou should copy the original diskettes onto a working
set of diskettes or hard disk. The original diskettes will provide backup if the
working set is damaged or corrupted. This backup procedure is accomplished by
first formatiing one blank diskette using the following command after the DOS
prompt:

format b:/s
NOTE: the target diskette is in drive B.

Next, select the controller diskette. This diskette can be identified using the DIR
command. The name "NAIL Contr." will appear in the volume field. Mark the new
diskette as the Controller and copy the original onto it by placing the original in
drive A:, the target diskette in drive B:, and entering:

copy a*.* b:

The other diskettes are backed up similarly except the /s can be omitted from
the format statement. This flag causes the operating svstem to be transferred
to the diskette and only the controller requires this system.

2) Subdirectory Setup
If a hard disk is available, a subdirectory should be opened as follows:

md \NALC
cd \NALC
copy a* * \NALC

Using these commands, the source diskettes in drive A are read into the
subdirectory and the third line (copy a:*.* \NALC) is repeated for each diskette
copied to the hard disk. When actual data is available for analysis it can be stored
using the same set of commands; however, it may be stored in a separate
subdirectory such as P3DATA in order to simplify data management. This data
subdirectory can be defined by:

md \P3IDATA

Comments or data relevant to NAIL can be stored in files under this sub-
directory.



3) Installing Utilities

To install the DOS utility files into NAIL use the COPY command. This command
will be utilized after you receive the prompt A>. This prompt indicates that drive
A is the currently active disk drive. Each command line for inputting the files
will be followed by a return.

Use the IBM COPY command to install these files in the order listed:
copy command.com b:\nalc\

copy mode.com b:\nalc\

copy basica.com b:\nalc\

NOTE: bi\nalc\ is assumed to be the target drive and subdirectory

NOTE: If VDISK is used, consult the DOS reference manual for installation
instructions.

The path command can be used efficiently on hard disk systems. For example, if
the above DOS files reside in the root dictionary, the following command will
permit NAIL to access these files: ‘

PATH= C:\



Running the analysis package

The system is initiated by simply entering
NAIL

while in DOS and on the diskette or subdirectory containing the NAIL.EXE file.
This call executes a controller program labeled DeMENU. This program can initiate
hundreds of predefined procedures based on user options, sequences, and combi-
nations of selections.

Alternately, the system can be initiated by entering the drive and path names as
part of the command line. For example, if the data was stored on drive D in
subdirectory \DATA the following call would indicate the location of the data:

NAIL D\DATA

Even if the drive and subdirectory are input using this option, the NAIL svstem
will first request the names of the disk drive and subdirectory which will be used
for input and output data. The system will display what is currently assumed and
the user can overwrite or accept the assumed drive and directory by pressing the
Enter key. The user also inputs a general comment (e.g., F-14 readiness under
wartime conditions) that will be used to label data produced during the session.
This screen is exited by pressing the ESC key after the general comment is
entered. The main interface screen is then displayed. This main user interface
screen is shown in Figure 1.

In this figure, the user is presented with 51 procedures laid out in a 17 by 3
matrix. Each one of the steps will perform a separate operation, e.g. print a data
file, regression analysis, etc. The user moves from one step to the next using the
keyboard arrow kevs. A window below the step matrix gives a brief text
description of nine operations around and including the cursor step. This step is
highlighted and displayed as the centered operation surrounded by eight adjacent
steps. More information on the highlighted operation can be obtained by pressing
the F1 help key.

NOTE: In NAIL, version 1.0, only 22 of the 51 available steps are defined. The
remaining spaces are for future revisions and add-ons to the NAIL package.

The user initiates an operation by pressing the Enter key. After the selected
operation is completed, control is returned to DeMenu. From this location, any of
the steps can be executed as before.



Help Screens

NAIL provides several levels of assistance to the user. The F1 key will generally
display detailed information to help the user regarding a pending operation or
decision. For example, Figure 2 illustrates a sample step description message
displayed when the F1 key is pressed.

Similarly, the user can access the utility screen from the DeMenu screen by
pressing the F2 key. This screen is shown in Figure 3. From this utility screen
the user can change the drive and directory used to input and output data; access
the DOS system; and edit the steps. From the DeMenu screen, the user may edit
the data comment files used to identify data sets, access the on-screen tutorial,
and create commentary on the use of NAIL.



07:31:18 | NAIL | 05-07-1986
| DeMenu |

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
2 [(5) 8 11 14 17 20 23 26 29 32 35 38 41 44 47 50
3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51

Steps
1. Remove report headings
2. Evaluate time between failures
3. Include R710 data
4. Regression analysis
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Figure 1: DeMENU User Interface Screen
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07:31:18 ] NAIL | 05-07~1986
|  DeMenu |
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49
2 5 8 11 14 17 20 23 26 2% 32 35 38 41 44 47 50
3 6 9 12 15 18 21 24 27 30 33 36 392 42 45 48 51
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Figure 2: DeMenu User Interface Screen (Help Option)



_ __Utilities_
[

| Change Drive/Dir
| DOS Commands

| NAIL Step Editor

| Data Label Editor
| NAIL Tutorial
| Comment Sheet
|

Select item
Fl1 key: Description of item selected Enter:

Execute selection

Figure 3: DeMENU Utility Screen
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Performing Analysis or Utility Operations

When a task has been selected using DeMENU, the NAIL package initiates one or
more programs or computer functions required to accomplish it. These operations
and programs will, in general, require input from the user via the keyboard

and/or data files stored on magnetic media. The user will be queried and required
to input information such as confidence levels, number of vears, etc. The user must
also select appropriate data file names for input and output at each analysis step.

Almost all of the programs requiring data file names as input will allow the user

to view the files available in the selected area. This utility will attempt to position
the most likely candidates at the front of the directory. The user will create new
data files and should name these files with proper extensions so the package can
properly position them in the directory. The naming conventions are simple. New
files consisting of original R710 and R520 data should use DAT as a file name
extension (R710P3.DAT, R5201FF.DAT, etc.). The first set of characters (maximum
of eight) should be a name that describes the data set.

The various operations and programs will produce new data files using the

input data files selected by the user. The program will name the new data files by
retaining the first part of the name and incrementing the extension {(e.g.
R520IFF.DTA, R520IFF.DTB, etc.).

NOTE: There are two exceptions to this rule. All plot files (data to be plotted) and
final reports will have an extension of Pxx, where xx is the number of the step
that created it, e.g R710P3.P27, R20IFF.P0O2.



Program and Step Interaction

1) Data Preparation

Before using the NAIL package the user must store data in the form of the R520
and/or R710 report on machine-readable media. This will normally be done with a
communication program such as PC-TALK. These data files should be stored under
names using the extension, DAT, in order for the utility programs to recognize
them. These data sets provide the primary input to the NAIL system as shown in
Figures 4-6.

Figure 4 indicates the operations required to produce an MIR report. The
operational steps for producing a Monthly Failure Rate Report are shown in Figure
5. The method for obtaining a Regression Analysis is shown in Figure 6.

2) Program Interaction

The reports shown in Figures 4-6 can be produced as a single operation by using
the sequential operational steps 25-27, respectively. These steps call the operations
indicated in the figures with minimum user input. Alternately, the user can perform
each step by selecting the appropriate step using DeMenu. If this is done, it is
important for the user to understand the interaction of programs because before a
task, e.g., an MIR study, can be accomplished, other steps must be executed in
order to create input needed to do the desired task. Figures 4-6 show the inter-
action of the operations and input and output at each step. The user interface is
prompted from within a step and data files are enclosed with brackets, i.e. the
symbols [...}.

3) Program Steps

The program operations or steps used in the NAIL package are dvnamic and are
very easily modified and added to. The following are those steps included in
version 1.0.

Step 1: Remove report headings

This step is normally the first step in the NAIL package. The input data file
contains report headings, etc. that need to be removed before studies and
analysis can be accomplished. The dates are changed to sequential numbers
(1-1460 for four years) relative to the starting date of the program. This step
requires input (R520 report) created outside of NAIL.

Step 2: Evaluate time between failures

This step simplifies the data for analysis. The aircraft tail numbers are used
to find successive failures dates. When dates are identified, the difference is
used to calculate the time between failures (TBF). This step requires input
files created by step 1.
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Step 3: Include R710 data

This step combines the step 2 file with the operational data file. The R710 data
has been used to create a parameter data file (SUPERDR.SUP) that contains infor-
mation on aircraft flight hours, landings, etc. This step requires input files ¢reated
by steps 2, 8, and 13.

Step 4: Regression analysis

This step performs linear regression analysis on the file generated by step 3.
The correlation equation is assumed to be linear and each parameter can be
omitted to determine its effect. This program also can generate plots of data.
This step requires input files created by step 19.

Step S5: Plot data

This step generates plots of data created by other steps. Thg plot can display
data in the form of bars, symbols, or lines using an HP plotter, or compatible.

Step 6: Distribution analysis

This step evaluates and fits the failure data distribution function. The
program also creates a temporary data file for use in Monte Carlo simulation of
part inventory requirements. This step requires input files created by step 4.

Step 7: Monte Carlo analysis

This step does a simulation of the part inventory using the observed
distribution function. This simulation indicates the stock required to reduce
the probability of zero inventory to an acceptable confidence level. This step
requires input files created by steps 6 and 8.

Step 8: Monthly failure rate

This step does an initial evaluation of the number of failures per month for a
given time interval. The mean time between failures (MTBF) and other values are
estimated. The monthly failure rate is fit to a Weibull projection equation. This
step requires input files created by step 2.

Step 9: Create plots of data

This step is used to create plot files using data input from the keyboard

and/or files specified by the user. Several equations can be fitted to the data
and plotted as a line along with the input data.

Step 10: Find & count data

This program evaluates the number of occurrences of data in given columns of a

data set. For example, this program is used to count the number of repairs at O, 1,
or D level.



Step 11: Combine two files

This program is used for combining two data sets. For example, the maximum time
interval for the R520 report is two years; this program allows two such data sets

to be combined into a four year set.

Step 12: Qutput data files

This program outputs data files to the printer along with column numbers. The
output is used to find the column numbers of data fields for input to data
management programs.

Step 13: Fix R710

This program is used to reduce the R710 report to a simplified data set. This
step requires input files created outside of NAIL.

Step 14: Printer 132 columns

This step will change the output of Epson-type printers to 132 columns per
line. This is required for most output in the NAIL system.

Step 15: Printer 80 columns
This step will change the printer output back to 80 column if needed.
Step 16: MIR Study

This analysis is used to project the number of removals and repairs at the O, 1
and D levels using a data set created by the step 2 activity.

Step 17: Slides for plotter

This step generates data files that can be plotted as text files. The HP plotter can
be used to output slides with this utility.

Step 18: Set up RAM disk

This step assumes the use of SUPERDRY (AST) but the user can edit the
QDELOGIC file and change SUPERDRY to any other procedure such as VDISK.

Step 19: Format data for regression analysis
This step changes the output file created by Step 2 to the compressed format

required for input to step 4. This step can be used to remove time between
failures having zero values.



Step 20: Sort file

This step is used to sort data files based on specified columns. If the R520
report is not sorted, this procedure can be used after step 1,

Step 25; MIR Report
The MIR Report is produced from the R710 and R520 data base during this step.

Step 26: Monthly Failure Rate

During this step, a report on the Monthly Failure Rate of a given set of parts is
created from the R710 and R 520.

Step 27: Regression Analysis

A regression analysis is run utilizing the R710 and R520 reports at this program
step.

Step 31: Monte Carlo Qutput Example
The Monte Carlo analysis is an repetitive and lengthy analysis that consists of

many steps. This analysis projects the number of repairs at the O. I, and D level.
The example shows the results of two such analyses.
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FIGURE 4: MIR REPORT
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FIGURE 5 MONTHLY FAILURE RATE
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FIGURE 6: REGRESSION ANALYSIS
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Example Data

The NAIL package contains several test data sets which will help the user learn
how data files are input and output to various steps. There are several data files
stored in two subdirectories (A6 and F18) on the sample data diskette. These files
can be seen by typing ¢d A6, or ¢d F18, and entering DIR * . DAT. The following
are the files in these directories:

DIRECTORY \A6

AIRCRAFT ucC FILENAME BYTES
A6* 1113000 IR520A6.DAT 5725
4284500 JR520A6. DAT 1595
7691000 3R520A6.DAT 8114
1413100 4R520A6.DAT 4791
AG** R710A6 DAT 73984

DIRECTORY \Fi8

AIRCRAFT wucC FILENAME BYTES
Fi8* 1431210 R520F18.DAT 36310
Fig** R710F18.DAT 56490

*  Data for: Individual Maintenance Action Data Sets/For Date Range/Dec 84 Thru
June 85

** Data for: Flight Activity And Inventory Data Sets/For Data Range/Dec 84 Thru
June 83

In the F18 subdirectories there are two data sets. These data sets are supplied by
the user for normal analysis. They are simply specific reports (R520 and R710)
generated by the AMPAS system and stored as data on disk files. When these data
sets are processed using the NAIL package the other data files are created by the
various steps as shown in Figures 4-6. The user must run the steps in the
sequence shown in these figures to create any data set shown as required input for
another step, or use the series steps (e.g., 25, 26, and 27).



Using NAIL on a dual floppy system

As stated earlier, the NAIL package is designed to run most efficiently on a hard
disk, or 1.2M floppy. However, NAIL will work on a system having two 360K
floppy drives. The user will need to prepare a formatted diskette containing the
DOS operating system (use the /s flag). After the new diskette is prepared, all
programs required for a task must be installed on this diskette. The following
programs must be installed for any task:

NAIL.EXE
QDELOGIC

The programs that are required to accomplish the particular analvsis must be
installed in addition to these files. The space restriction inherent in a 360K disk
will limit the number of steps to around ten. The 10 can be managed on the

second drive using several disks. However, the largest data file will be limited to
360K.
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SOURCE CODES SPECIFICATIONS: MAIN PROGRAMS & MODULES

Introduction

This appendix lists the programs included in the NAIL package and
their required support routines. Each program source code title is
given and its operations described. The authors of each program
are also identified. The other programs and subprograms that are
required to compile the entire operation, the executable code name,
and the necessary input files are listed. The final item is the
name format of the operations output.
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Name: RmMHead.pas
Title: Remove Report Headings (Step 1)
Description: Create data set from the R320 report.
The headings are stripped off and dates are
changed to sequential numbers.

Programmer: D.A.Holder

Source Code: RmHead.pas - - - - Main Program
Boxwin.pas - - -~ - Include Module
Help.pas - - - - - Include Module
AddDir.pas -~ - ~ - Include Module
Comments.pas - - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas ~ - - - Include Module
UpdateCom.pas - - Include Module

Executable Code; RmHead.com
Input Files: ??7R520.Dat  (* R520 Report *)
Sqrdqt.sgr (¥ Squadron Data Set *)
Qutput Files: xxxxxx.DTA

Name: LastFail.pas
Title: Evaluate Time Between Failures (Step 2)
Description: Calculate time between failure dates.
When dates are identified, the difference is
used to calculate the time between failures.
Programmer: D.A.Holder

Source Code: LastFail.pas - .- - Main Program
Boxwin.pas - - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas ~ - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas ~ - - - Include Module
DirLst.pas - ~ ~ -~ Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
ReadField.pas -~ - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - - Include Module
UpdateCom.pas - - Include Module

Executable Code: LastFail.com
Input Files: xxxxxx.DTA (* Output File produced by RmHead *)
QOutput Files: xxxxxx.DTB
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Name: Include710.pas
Title: Include R710 Date (Step 3)
Description: Combine the data set created by LastFail with
the operation data file.
Programmer: D.A.Holder

Source Code: Include710.pas - - Main Program
Boxwin.pas -~ - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - ~ Include Module
GetDir.pas - - - - Include Module
DirLst.pas - ~ - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
Time.pas - - -~ - - Include Module
Date.pas - - - -~ - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - ~ Include Module
UpdateCom.pas - - Inciude Module

Executable Code: Include7.com
Input Files: xxxxxx.DTB (* Output File produced by LastFail *)
Sgrdqt.sqr  (* Squadron Data Set *)
Mitbf.fac
Qutput Files: xxxxxx.DTC

Name: FormatRa.pas
Title: Format Data for Regression Analysis (Step 19)
Description: Changes the Data set created by Include710 into
a compressed format for input to the Regression
Analysis (Step 4).
Programmer; D.A Holder

Source Code: FormatRa.pas - - - Main Program
Boxwin.pas - - - - Include Module
Help.pas - - ~ - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - - Include Module
UpdateCom.pas - - Include Module

Executable Code; FormatRa.com
Input Files: xxxxxx.DTC (* Output File produced by Include?]10 *)
Output Files: xxxxxx.DTD
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Name: Regranl.pas
Title: Regression Analysis (Step 4)
Description; Performs linear regression analysis on the data
set created by Include710 and produces the Regression
Analysis report.
Programmer: D.A Holder

Source Code: Regranl.pas - - - Main Program
Boxwin.pas - - - ~ Include Module
Help.pas - - ~ ~ ~ Include Module
AddDir.pas - - - - Include Module
Comments.pas - - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas -~ - - - Include Module
DirLst.pas - - -~ - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
Date.pas -~ ~ - ~ ~ Include Module
Time.pas - - - - = Include Module
PrtComments.pas - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - - Include Module
UpdateCom.pas - - Include Module

Executable Code: Regranl.com
Input Files: xxxxxx.DTD (* QOutput File produced by FormatRa *)
Qutput Files: xxxxxx.R04 (* Regression Analysis Report *)

Name: FixR710.pas

Titie: Fix R710 (Step 13)
Description: Reduces the R710 report to a simplified data set.
Programmer: D.A . Holder

Source Code: FixR710.pas - - - Main Program
Boxwin.pas - - - ~ Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - -~ - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - - Include Module
UpdateCom.pas - - Include Module

Executable Code: Fixr710.com
Input Files: ?77R710.Dat (* R710 Report *)
Qutput Files: Sqrdgt.sqr  (* Squadron Data Set ¥)
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Name: MonthFail.pas
Title: Monthly Failure Rate (Step 8)
Description: Evaluates the number of failures per month for a
given time period and produces the Monthly Failure
report. The mean time between failures is also

estimated.

Programmer: D.A . Holder

Source Code: MonthFail.pas - - Main Program
Boxwin.pas - - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - - - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - ~ - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - -~ Include Module
Date.pas - - - - - Include Module
Time.pas ~ - - - - Include Module
PrtComments.pas - Include Module
ReadField.pas ~ - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - ~ - - Include Module
UpdateCom.pas - - Include Module

Executable Code: MonthFai.com
Input Files: xxxxxx.DTB (* Output File produced by LastFail *)
Output Tiles: xxxxxx.R08 (* Monthly Failure Report *)
Mtbf.fac  (* Mean Time Between Failures *)

Name: Combine.pas

Title: Combine Two Filed (Step 12)
Description: Combines two data sets.
Programmer: D.A .Holder

Source Code: Combine.pas - - - Main Program
Boxwin.pas - - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - -~ - Include Module
Comments.pas - - - Include Module
Exists.pas - - - ~ Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
ReadField.pas - - Include Module
ReadCom.pas - - - Include Module
DisCom.pas - - - - Include Module
UpdateCom.pas - - Include Module

Executable Code: Combine.com
Input Files: xxxxxx.D?? (¥ Any two Data Sets *)
Qutput Files: xxxxxx.D?? (* The Combined Data Sets *)
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Name: MIR.pas
Title: MIR Study (Step 16)
Description: Projects the number of removals and repairs at the
0,1, and D levels.
Programmer: D.A Holder

Source Code: MIR.pas - - - - - Main Program
Boxwin.pas -~ - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - ~ - Include Module
Exists.pas -~ - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - ~ - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
AddFileExt.pas - - Include Module
Date.pas - - - - - Include Module
Time.pas - - - - - Include Module
PrtComments.pas - Include Module
ReadField.pas ~ - Include Module
ReadCom.pas -~ - - Include Module
DisCom.pas - - - -~ Include Module
UpdateCom.pas - - Include Module

Executable Code: MIR.com
Input Files: xxxxxx.DTB (* Output File produced by LastFail *)
Output Files; xxxxxx.R16 (* MIR Report *)
Mitbf.fac (* Mean Time Between Failures *)

Name: StpSort2.pas
Title: Sort File (Step 20)
Description: Sort data sets based on specified columns.
Programmer: A.E.Shanks

Source Code: StpSort2.pas - - - Main Program
Boxwin.pas ~ - - ~ Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas -~ - -~ Include Module
Exists.pas ~ ~ ~ - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas ~ - ~ - Include Module
FileName.pas - - - Include Module

AddFileExt.pas - ~ Include Module
Executable Code: StpSort2.com
Input Files: xxxxxx.D?? (* Any Data Set *)
Qutput Files: xxxxxx.D?? (* Sorted Data Set *)
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Name: FindCount.pas
Title; Find and Count Date (Step 10)

Description: Evaluates the number of occurrences of data
in given columns of a data set. The results
are sent directly to the printer.

Programmer: D.A.Holder

Source Code: FindCount.pas - - Main Program
Boxwin.pas - - - - Include Module
Help.pas - - - - - Include Module
AddDir.pas - - - - Include Module
Comments.pas - -~ - Include Module
Exists.pas - - - - Include Module
DiskSpace.pas - - Include Module
GetDir.pas - - - - Include Module
DirLst.pas - - - - Include Module
FileName.pas - - - Include Module
Date.pas - - - - - Include Module
Time.pas - - - - - Include Module

Executable Code: FindCount.com
Input Files: xxxxxx.D?? (¥ Any Data Set *)

Name: Doclist.pas
Title: Document List
Description: Provides on-line or hard-copy user documentation.
Programmer: R.C.Del.ozier
Source Code: DocList.pas
Executable Code: Doclist.com
Input Files:
Qutput Files:

Name: Deedit.pas
Title: Edit Qdelogic.
Description: Allows user to edit the QDELOGIC data file.
Programmer: R.C.Delozier
Saurce Code: Deedit.pas
Executable Code: Deedit.com
Input Files: QDELOGIC
Output Files:
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Name: Data Dir.pas
Title: Define Default Data Drive/Directory.
Description: Defines the Drive and/or Directory in which the data

resides.
Programmer: D.A.Holder

Source Code: Data Dir.pas - - - - Main Program
Boxwin.pas - - - - - Include Module
Help.pas - - - - - - Include Module
Exists.pas - - - - - Include Module
ValDir.pas - - - - - Inctude Module
Break.pas - ~ - - ~ Include Module
ReadField.pas - ~ - Include Module

Executable Code: Data_ Dir.com

Input Files:
Output Files:

Name: ComSh.pas
Title: Comment Sheet.
Description: Allows user to enter their comments concerning the
NAIL System and produces a hard copy of the comments

entered.
Programmer: D.A.Holder
Source Code: ComSh.pas - - - - - Main Program
Boxwin.pas - - -~ - - Include Module
Date.pas - - - - - - Include Module
Help.pas - - - - - - Include Module
ReadField.pas - - - Include Module
Executable Code: ComSh.com

Qutput Files:
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J-3
SOURCE CODE LISTINGS
Introduction

This appendix contains the source code listings of the programs and
subroutines used in the Version 1.0 NAIL package. These programs are
listed in alphabetical order under one of the three categories of
programming languages in which they are written: PROLOG; PASCAL;
BASICA. The user should reference Appendix I to determine the relation
of these programs and subroutines to each NAIL function and/or the
inter-relationship of the routines. Comments are embedded in each
program as an aid toward understanding various operations.
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Appendix J.1

NAIL Controller

/!
/l‘f
I NAIL: Naval Aviation Integrated Logistics
/*
/* PROLOG Source Code
/* by
/= R. C. DeLozier
/*
/*
domains
i = integer
5,2 = gtring
c = char
x = real
sb = symbol
n = i*
1 = §*
file = dap;q99;999
PREDICATES
Loo(i,i)
NOTE(I)
helpmenu /* Starts help system
BLINK(i,i,i,i,i /* Causes menu item to blink at cursor position
proces(i) /* What to do when help item selected

menu(i,i,STRING 1,1)
menul(i,),ii,i)
menu2{i,li,i,i,i)
readkey (i)

infix(i,i,1)

turn(i,i,i)
READC(CHAR,LI)
READC2(L])

DO(11,1)
call_help(i,l,i,i)
maxlen(l,i,i)
listlen(l,i)
ritelist(i,i,})

/* Displays help menu

/¥ Returns significant ASCII code after read

/* Returns significant ASCII code of two

/* Returns value of menu item after arrow key pressed
/* Reads chracters, first and second ASCI code

/* Reads the second ASCII code of control

/* Executes menu item I

/* Exits NAIL to DOS, Editor, Tutorial
/* Finde the length of the longest string
/* Finds the length of a list

/* Used by the menu predicate

*/
*/
*/
*/
*/
¥/
*/
¥/
*/

*/
Y/
*/
*/

*/
*f
*/
*/
*/

*/
*/
"/
*/
*/



repeat
move(i,i,l,1L1,i,i)
move2(i,i,l,11,i,i)
addx(n,n,i)
readlist(L,L,L)
readit(1,],],11,1,i)

writexy (i,i)
loc(1,i,i)
writelist(n,i,i)
writedate(i)
writetime(i)
WLIST(L,L1,i)
WRITD(L,S,1,1,i,S)
lim(i,i)
BUMP(1,1)
NUL(LI)
SPLIT(I,S.S,5)
wrneat(s,i)
wxlist(L,i,i)
wrteC(s,ii,i)
run(L,L,L,1)
start(L,L,L,I}

help
BREAK(A,AA,I)
break _up(A,LLI)
SEP3(A,A,A A)
listit{L)
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/* Makes backtrack points

/* Moves cursor to new item

/* Names list of numbers (1,2, .. ,51)
/* Reads the main menu file (QDELOGIC)
/* Reads one line of file into list until eof

/* Writes menu number at fixed loc. x,y

/* Locates an item's x,y

/* Writes the itern numbers for the first time
/¥ Writes date in date window

/* Writes time in time window

/* Writes the step window

/* Writes NINE steps around selected item

/™ Sets number of items in list for step output

/* Splits string into 2 strings less than I
/* Writes a string that ends on bianks
/* Writes the details

/™ Writes a centered string at row

/* Runs the system

/* Startup

/* Breaks a string into 2 strings split by ASCII code

/* Breaks up a string into three strings
/* Lists a list

*/
"/
"/

*/
f
*/
"/
"/
v/

L

Y/

"/
*/

goal
comnline(M),
PRG="Data_Dir *~ ",
concat(PRG,M,PP),
write(" NAIL Set Up "),
write(PP),
system(PP),
start(L1,L2,L.3,N),
run(L1,L2,L3,N).
CLAUSES

NUL(A,B) IF A<46, B=9.
NUL(A,B) IF B=51-A.
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listit{[]) if t.
listit(ITIL)) if
write(T),nl,
listit(L).

SEP3(T,T1,T2,T3) IF
BREAK(T,T1,TX,04),
BREAK(TX,T2,T3,124).

BREAK(T,T1,T2,WHAT) IF

STR_LEN(T,L),
BREAK_UP(T,L, WHAT WHERE),W=L-WHERE,
FRONTSTR(W ,T,T1,TX2),
FRONTCHAR(TX2, ,T2).

break _up{_,0,_,0).

break up(T,L, WHAT,WHERE) if
frontCHAR(T,F,TN), CHAR_INT(W,WHAT),
F<>W,

LX=(L-1),
BREAK_UP(TN,LX,WHAT,WHERE),\.
BREAK_UP(_L, L).

maxlen([H|T] MAX MAX1) if
str_len(H,LEN),
LEN>MAX ),
maxlen(T,LENMAX1).
maxlen([_|T] MAX MAX1) if
maxlen(T MAX MAX1).
maxlen([], LEN,LEN).

readlist(L1,L.2,1.3} if openread(qq,"qdelogic"),
readdevice(KEY},

readdevice(qq),

readit([],[],{],L1,L2,L3,51), closefile(qq),
readdevice(KEY).

readit(L1,L2,L3,L1,L2 L3, )if eof(qq).
readit(L1,L2,L3,L1,L2,L3,0) .

readit(L1,L2,L3 A B,C]I)if

readin{L), In=I-1,
SEP3(L,TA1,TA2,TA3),
T1=TA1,T2=TA2, T3=TA3,
readit([T1|L1]},[T2|L2],{T3[L3],A,B,C,In).

wlist([},_,_, )if"
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wlist([{H|L],Is,1sT Mx) if
Is<=Ist+5,

shiftwindow(6) clearwindow,
ISN=15-1,

lim(V,Ist),

writd(L,Ch,V Isn,Ist H),
str_len(CH,Ih),
SHIFTWINDOW(5),clearwindow,
attribute(15),
D=Mx-IhK=D/2+1,
cursor{0,K),

write(CH).

whist{{_|L}],This,Is,Mx) if
Thisn=This-1,
wlist (L, Thisn,Is,Mx).

Bm(V,1) if 1<47,V=0.
Hm(V,I) if V=55-1.

writd([H[L],CH,C,IS IST F) IF

C>0,

IS=1IST,

CH=H,

CN=C-1,ISN=IS-1,
WRITD(L,CH,CN,ISN,ISTF).
WRITD([H|L],Ch,C,IS IST,F) IF C>0,
CN:=C-1,ISN=I5-1,BUMP(C,CB),cursor(CB,0),
WRITE(IS,". " H),

WRITD (L,CH,CN ISN,IST,F).

writd(_,A,0, , , ) if bound(A).
writd({],A,_, ., ) if bound(A).
writd(_,A,_,_,_F)if A=F.

BUMP(A,B) IF A>4B=A+1.
BUMP(A,B) IF B=A-1.

wrtec(S,L,W,R) IF
D=W-L,

Cc=D/2,
CURSOR(R,C),
WRITE(S),NL.

WXLIST([,_,_ ) IF .
WXLIST([H|_],IS,IS) IF
STR_LEN(H,L),HH=H,



WRNEAT(HH,L),

WXLIST([_|L],THIS, THAT) IF

T=THIS-1,
WXLIST(L,T,THAT).

WRNEAT(H,L) IF L<73,
WRITE(H),NL.

WRneat(H, )IF
SPLIT(71,H,F,B),
WRITE(F),NL,
STR_LEN(B,LB),
WRNEAT(B,LB).

SPLIT(0,8,8,"").
SPLIT(1,S,F,B) IF
FRONTSTR(I,S,F,B),
FRONTCHaR(B,C,BB),
CHAR_INT(C,CX),
CX=32,
split(72,BB,_, ).
SPLIT(1,S,F,B) IF
IN=1-1,
SPLIT(IN,S,F,B).

BLINK (B,C2,B, ,C2).
BLINK( ,C1, ,C1, ).

loc(AH,X,YY) if
Y=AH-1 AND

YY=Y MOD 3 AND
X=2+(AH -YY)*1.333

addx{Na,Na,1).

addx(N1,N2,X) if
XN=X-1
and addx{[XN]|N1},N2,XN}.

writelist([}, , )

writelist({H|T],LAT) IF
IH=H AND loc(IH X,Y)
and cursor(Y,X)

AND IN=I+1

AND blink(IH,K,AT,31,159)
and writexy (K,IH)

and writelist(T,IN,AT).
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writedate(I) if

shiftwindow(109)

and date(Yr,Mon,Day)

and writef("%2%1%2%1%4" Mon,"/" Day,"/",Yr)
and shiftwindow(I).

writetime(I) if

shiftwindow(108)

and clearwindow

and time(Hr Min,Sec, )

and writef(*%3%1%2%1%2" Hr,":", Min,":",Sec)
and shiftwindow(1).

writexy(A,V) if
loc(V,X,Y)} and
cursor(Y,X) and
attribute(A) and
writeF("%2",V) .

start(Menu_short,Menu_ Details Menu_ Do, Num__ List) if
clearwindow,
readlist(Menu__short,Menu_ Details Menu_Do)
listlen(Menu_ short,Num_ List).

run(Ms Mx Md,Num_ List} if
AT=5
AND MAXLEN(Ms,0 MsX) MsX2=MsX+4,CC1=80-Msx2,CC=CC1/2MB=MSX2+1,CCC=CC+2
AND MAKEWINDOW (6,7,0,"",9,CCc,11,MB)

and makewindow(105,96,0,"",23,0,2,80)

and nl,write(" 1.Use arrow keys to select step 3.For more details on a step use the F1 key")
and nl,write(" 2.Execute step with Enter\17\217 key 4.Utilities use F2 key & to exit use Esc key")
and makewindow(102,14,14,"",0,35,3,10)

and write(" NAIL")

and makewindow(106,30,14,"\217 DeMenu \192",2,0,21,80)

and makewindow(109,14,0,"",1,68,1,11)

and makewindow(108,14,0,"",1,1,1,20)

and writetime(106)

and writedate(106)

AND MAKEWINDOW(107,31,0,"" ,4,3,3,74)

and cursor(1,1)

and addx([},Numbers,52)

and writelist(Numbers,1,At)

and makewindow(106,15,15,"Steps",8,3,13,74)

AND MAKEWINDOW (5,15,14," Enter \17\196\217 to execute ",13,CC,3 Msx2)

AND SHIFTWINDOW/(107)

and move(AT, MsMxMd Num_List MsX)
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AND SHIFTWINDOW(105)

, removewindow, makewindow(105,30,0,"",0,0,25,80).

listlen(]],0).

listlen([_|T],N):-
listlen(T,X),
N=X+1.

ritelist( , ,[)

ritelist(L, ANTKOL,[H|T]):-field_str(L1,0,ANTKOL H),
LIi=LI+1,ritelist{LI1, ANTKOL,T).

repeat. repeat:-repeat.

readkey (N0} if
reade( ,NI1,N2),
infix(NO,N1,N2}.

infix(N2,0,N2).
infix(N1,N1, ).

turn(AT,72,ATN} if AT > 1 and ATN = AT - 1.
turn(AT,72,ATN) if ATN = AT + 50.
turn{AT,80, ATN) if AT < 51 and ATN = AT + 1.
turn{AT,80,ATN) if ATN = AT - 50.
turn(AT,75,ATN) if AT >3 and ATN = AT - 3.
turn(AT,76,ATN) if ATN = AT + 48.
turn(AT,77,ATN) if AT < 49 and ATN = AT + 3.
turn(AT,77,ATN) if ATN = AT-48.
turn(AT,73,ATN) if AT > 15 and ATN = AT -15.
turn(AT,73,ATN) if ATN = 36+AT.
turn{AT,81,ATN) if AT < 37 and ATN = AT +15.
turn{AT,81, ATN) if ATN = AT-36.
turn(_,71,ATN) if ATN = 1.

turn(_,79,ATN) if ATN = 51.

TURN(AT, ,AT}.

READC(C,N1,N2) IF READCHAR(C) ,
CHAR_INT(C,N1),

READC2(N1,N2).

READC2(13,0) IF I.

READC2(0,N2) IF READCHAR(C2) ,
CHAR_INT(C2,N2).

READC2(_,0).
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move(AT,ATN M ,Mx Md ML MsX) if
WRITETIME(106),attribute(7),

wlist(M,ML AT MsX),

SHIFTWINDOW(107),

loc(AT X,Y),

cursor(Y,X),

READC(_N1,N2), call_help(At,Mx,ML N2},
turn(AT,N2,ATN),

writexy{159,ATN),

WRITEXY (31,AT) MOVE2(ATN,N1,M,Mx,Md, ML MsX).

call_help(_,_,_,60) if help.
call_help(At,Mx ML 59) if
str_int(NN,At),concat(NN," " NNNJ,
concat(" Details of step ",NNN,Tx),
makewindow(36,15,14,Tx,8,3,13,74),
CURSOR(10,1},
attribute(112),
WRITE(" Hit any key to return to the main menu ")
CURSOR(1,0),attribute(15),
wXlist(Mx,ML,At)} readchar(_},
removewindow.

call_help(_, , , ).

MOVE?(_,Z'],_,_,_,_,_) IF L.
Move2(AT,13, M Mx,Md ML MsX) if DO(AT,ML Md) , writexy(159,AT) ,
MOVE(AT,___,Li,MX,Md,ML,MSX).

Move2(AT, M MxMdML MsX) if AT<52 AND AT>0 AND
move(AT, M MxMd ML MsX]).

MOVE2(_, MMxMd,MLMsX) IF MOVE(5, M,MxMdML MsX).

bo(_,_.-

DO(IS,IS,[H|_]) IF
SYSTEM(H).

DO(IST,IS,[_|L}) IF ISN=18-1,
DO(IST,ISN,L).

menu(L1,KOL, TXT,LIST,CHOICE) if
shiftwindow(121),

maxlen{LIST ,0,ANTKOL}),
listlen(LIST,LEN)},ANTLI=LEN LEN>0,
HHI1=ANTLI+2 HH2=ANTKOL+2,
makewindow(123,31,15, TXT,LI KOL,HH1 HH2),
HH3=ANTKOL,
ritelist(0,HH3,LIST),cursor(0,0),



menul(0,LIST,ANTLIL,ANTKOL,CH),
CHOICE=1+CH.

menu1({LL,LIST MAXLI, ANTKOL,CHOICE) if
field_attr(L1,0,ANTKOL,112),
cursor(L1,0),
readkey (KEY),Joo(LLKEY},
menu2(LI,LIST MAXLIL,ANTKOL,CHOICE KEY).

Loo(CH,F59) IF F59>58, F59<61,

MAKEWINDOW (111,112,14," Press space bar to return to utilities ",2,2,5,76),
NOTE(CH),

READKEY( ),

REMOVEWINDOW, !

loo{_,_}.

menu2(_, , , ,-1,27)if L
menu2(L1, , , ,CH,13) if |,CH=LI.

menu2({LIL,LIST MAXLIL,ANTKOL,CHOICE,72) if
LI>0,',
field_attr(L1,0,ANTKOL,31),
Li1=LI-1,
menul{L11,LIST MAXLI ANTKOL,CHOICE).

menu2{LILLIST MAXLI,ANTKOL,CHOICE, 80) if
LI<MAXILI-1,,
field_attr(LL0,ANTKOL,31),
LI1=L1+1,
menul{LI1,LIST MAXLI,ANTKOL,CHOICE).

menu2(LILIST MAXLI,ANTKOL,CHOICE, ) if
menul(L1,LIST MAXLI,ANTKOL,CHOICE).

HELP if
makewindow(11,31,15,"",0,0,25,80),
makewindow(121,112,0,°",22,1,2,78),

write{" Esc Key: Return to NAIL Arrow keys (\24 \25): Select item "),
write{" F1 Key: Description of item selected  Enter (\17\196\217): Execute selection"),
helpmenu.

helpmenu if repeat,
menu(6,30," Utilities ",



[,

" Change Drive/Dir ",

" Dos Commands ",

" NAIL Step Editor ",

" Data Label Editor ",

" NAIL Tutorial ",

" Comment Sheet ",

""|,CHOICE),
proces(CHOICE),
CHOICE=0,!,removewindow,

removewindow,removewindow.

proces{0).

proces(1).

proces(2) if system("Data_ Dir"),!.
proces(3) if system(""),!.

proces{4) if SYSTEM("DeEDIT"),!.
proces(5) if

CAL="DeEdit Datalist.cmt",
SYSTEM(CAL},!.

proces(6) if SYSTEM("Doclist"),!.
proces(7) if systern("ComSh"),},
proces(8).

NOTE(D) IF NL,

WRITE(" Press down arrow \25 to select an item or Esc to return to main menu."},!.

NOTE(1) IF nl,

WRITE(" Press down arrow \25 to select another item or press Enter to change "),
nl,
WRITE(" the drive and/or directory used to read input data and write output "},
nl,

WRITE(" files. A global comment can be input to label any data files created."),
%

NOTE(2) IF n],

WRITE(" Press up or down arrow to select another item or press Enter to enter"),

nl,

WRITE(" the DOS shell. While under the DOS shell any DOS comain can be used "),
nl,

WRITE(" just as under normal DOS. Type EXIT to return to NAIL when complete. "),
N



NOTE(3) IF nl,

WRITE(" Press up or down arrow to select another itern or press Enter to edit "),
nl,

WRITE(" the DeMENU step list. This list contains the measages and operations "),
nl,

WRITE(" acomplished when using NAIL. New procedures can be added using this. ",
L

NOTE(4) IF nl,

WRITE(" Press up or down arrow to select another item or press Enter to change”),
nl,

WRITE(" the comments used to identify each data set in the selected Drv/Dir. "),

nl,

WRITE(" The global comment is used to construct comments as data is created. "},
1

NOTE(5) IF nl,

WRITE(" Press up or down arrow to select another item or press Enter to read or"),
nl,

WRITE(" to print the NAIL tutorial. This document is intended to give an over”),
nl,

WRITE(" view of how to use the NAIL package and is not a detailed write up. "),
f.

NOTE(6) IF NL,

WRITE(" Press up arrow \24 to select another item or press Enter to enter a"},
nl,

WRITE(" comment on the NAIL system to send to the Oak Ridge National "),
nl

3

WRITE(" Laboratory. "),
'

NOTE(_) IF NL,

WRITE(" Press up arrow \24 to select an item or Esc to return to main menu."},!.



[BLANK PAGE]



J-15

Appendix J.2

AddDir

Procedure AddDir(Var FileName: Path);

VAR
HoldFileName: Path;

I: Integer;

Begin (* Procedure AddDir *)
HoldFileName:=FileName;
I:=Length(DrvDir);
HoldFileName:=DrvDir + '\" + FileName;
FileName:="";

FileName:=HoldFileName;

End; (* Procedure AddDir *)*Z



IBLANK PAGE]
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Appendix J.3

AddFiJeExt

Procedure AddFileExt{Var FixFile:Path;Ext:String3);

VAR
I.K: integer;
HoldFileName: Path;

Begin (* Procedure AddFileExt *)

I=1;

HoldFileName:="";

While ((FixFile[1] <> * *) and (FixFile[I] <> *.")} Do I=I + 1;
HoldFileName:=FixFile;

Delete(HoldFileName,1,64);

HoldFileName:=HoldFileName + . + Ext;

FixFile:="";

FixFile:=HoldFileName;

End; (* Procedure AddFileExt *)

~Z
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Appendix J.4

BoxWin

Procedure BoxWin(X1,Y1,X2,Y2:integer; Title:String50};

Box in defined Window

Var
X,Y:integer;

Begin (* Procedure BoxWin *)

Window(X1+1,Y1+1,X2-1,Y2-1);
ClrScr;
Window(1,1,80,25);

(* Bottom of screen *)

GotoXY(X1,Y2); Write(Chr(212));

For X;=X1 + 1 to X2 - 1 Do Write(Chr(203));
Write(Chr(190));

(* Sides *)

For Y:=Y1 to Y2 - 1 Do Begin
GotoXY(X1,Y); Write(Chr{179)),
GotoXY(X2,Y); Write(Chr(179));

End;

If ((X2 = 80) and (Y2 = 24)) Then Begin
GotoXY(X1,Y1l); InsLine;
End;
GotoXY(X1,Y1); Write(Chr(213));
Y:={X2 - X1 +1 - 2 - Length(Title)) DIV 2;
For X:=X1 + 1 to Y + X1 Do Write{(Chr(205));
Write(Title);
For X:=Y + 1 + Length(Title) + X1 to X2 -1 Do Write(Chr(205));
Write(Chr(184));

If ((X2 = 80) and (Y2 = 24)) Then Window(X1+1,Y1+1,X2-1,Y2)
Else Window(X1 + 1,Y1 + 1,X2 - 1,Y2 - 1);

End; (* Procedure BoxWin *)
~L



[BLANK PAGE]



J-18

Appendix J.5
DisplayDir

Procedure DisplayDir;

Begin

GotoXY(32,6); If TempDrv <>’ Then Write(TempDrv);
GotoXY(37,8); For Ii=1 to Length(TempDir) Do Write(TempDir{l]);
End,

Procedure DisplayCom;

VAR
J,ComNo,I,NoChar,Row: Integer;
StartN,EndN: Integer;
Found: Boolean;

Begin (* Procedure DisplayCom *)

TmpComl:="; TmpCom2:="; TmpCom3:="; TmpCom4:="; TmpCom5:="";
(* Break up Comments *)
NoChar:=Length(TempCom);
Row:=11];
EndN:=0; ComNo:=1;
While (EndN + 1 <=NoChar) Do Begin
StartN:=EndN + 1; Found:=False;
While ((StartN <=NoChar) and (Found = False)) Do Begin
If TempCom|[StartN] = ** Then StartN:=StartN + 1
Else Found:=True;
End;
EndN:=StartN + 50;
If EndN > NoChar Then EndN:=NoChar;
(* Break up into words *)
Found:=False;
If ((EndN <> NoChar) and (TempCom{EndN + 1] <> * *)) Then
While ((EndN > StartN) and (Found = False)) Do Begin
If TempCom{EndN] <> ' Then
EndN:=EndN - 1
Else Found:=True;
End;

GotoXY(15,Row);
For ©I:=StartN to EndN Do
Write(TempCom[I});



Case ComNo of
I: TmpComl:=Copy(TempCom,StartN,EndN - StartN + ]);
2: TmpCom2;=Copy(TempCom,StartN,EndN - StartN + 1);
3: TmpCom3:=Copy(TempCom,StartN ,EndN - StartN + 1);
4: TmpCom4:=Copy(TempCom,StartN,EndN - StartN + 1);
5: TmpCom5:=Copy(TempCom,StartN,EndN - StartN + 1);
End; (¥ Case Statement *)
ComNo:=ComNo + 1;
Row:=Row + 1;
End;
For I'=Length(TmpCom1!) + I to 51 Do TmpComl:=TmpComl
For I=Length(TmpCom2) + 1 to 51 Do TmpCom2:=TmpCom?2
For I'=Length(TmpCom3) + 1 to 51 Do TmpCom3:=TmpCom3
For Li=Length(TmpCom4) + 1 to 51 Do TmpCom4:=TmpCom4
For IL=Length(TmpCom5) + 1 to 51 Do TmpCom3:=TmpCom3

+ 4+ o+ + o+

End; (* Procedure DisplayCom *)
~Z
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Appendix J.6
Combine

Program Combine(input,output);
{3$C-}

STEP 11 - Combine two files.This program is used for
combining two data sets.

Deborah A. Holder

TYPE

Strid0 = string[140};
HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end;
Char!2arr = array [1..12] of char;
String255 = string[255%;
String50 = String[50];
String20 = string[20];
String10 = string[10};
String6 = string[6];
DPointer = *DirRec;
DirRec = record
Size: real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
ImageType = array [1..4096] of char;
Path = string[64];

VAR

GFN,InFilel InFile2,0OutFile: Text;
IFileNamel IFileName2,OFileName: Path;
HeapTop: “Integer;

1.NoFiles: integer;

Top,Bottom: DPointer;
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FirstRec,LastRec,NewRec: DPointer;
Default,UppCase,Quit,ReqFile,ValFile: Boolean;
Ans: Char;

Field,MaxField: Integer;

Buffer; Str140;

Image: ImageType;

CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:$0000;
ColorBuffer: ImageType absolute $B800:$0000;
ChkDir,ProgDrvDir,DrvDir: Path;

TempCom: String255;

TmpCom], TmpCom2, TmpCom3, TmpComd, TmpCom5: Path;
HipMsgl HlpMsg2: String255;

{$1BoxWin.pas}
{SIHelp.pas)
{S1AddDir.pas)
{$IComments.pas)
{$1Exists.pas)
{$1DiskSpace.pas)
{$1GetDir.pas)
{$1Dirlst.pas}
{$1F1leName.pas)
{$1ReadField.pas)
{$IReadCom.pas}
{$IDisCom.pas)
{$1UpdateCom.pas)

egin

(* Get File to be Combined and open files *)
GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);

ClrSer;

BoxWin(1,1,80,24 STEP 11°);
GotoXY(26,10);

Write(">>> Combine Two Files <<<’);
GotoXY(1,1);

GetDir(0,ProgdrvDir);
Assign{(GFN,GFN_Nail’);
Reset(GFN);

ChkDir=""

Readln(GFN,DrvDir);

Close(GFN);

ChkDir:=DrvDir;
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If Length(ChkDir)= 2 Then ChkDir:=ChkDir + '\’;
Delay(1000);
Mark(HeapTop);

ValFile:=False;

While ValFile = False Do Begin
IFileNamel:=' '

RegFile:=True;
FileName(IFileNamel,” First °);
If ProgDrvDir <> DrvDir Then AddDir(IFileNamel);
ValFile:=Exists(IFileNamel);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G, File Does Not Exist’);
Delay(3000);
End;

End;

ValFile:=False;

While ValFile = False Do Begin
IFileName2:=’ ’;
RegFile:=True;
FileName(IFileName2,” Second °*);
If ProgDrvDir <> DrvDir Then AddDir(IFileName?2);
ValFile:=Exists(IFileName2);

If ValFile = False Then Begin
GotoXY(1,12); CirEOL;
GotoXY(15,12); Write(* G, File Does Not Exist’);
Delay(3000);
End;
End;

(* Get Qutput File and open File *)
ValFile:=True;
Repeat
OFileName:=’ i
ReqFile:=True;
FileName(OfileName,” Qutput );
If ProgDrvDir <> DrvDir Then AddDir(OFileName);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(1,13); CIrEOL,;
GotoXY(17,12); Write(*G, File Already Exist !'");

GotoXY(17,13); Write(’Do you wish to overwrite 71 _°);

GotoXY(WhereX -1,WhereY);
Read(kbd,Ans);
Ans:=UpCase(Ans),
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GotoXY(WhereX,WhereY);

Write(Ans);
If Ans =Y’ Then ValFile:=False;
End;

Until (ValFile = False);
Assign(InFilel,IFileNamel);
ReSet(InFilel);
Assign(InFile2,IFileName?2);
ReSet(InFile2);
Assign(OutFile,OFileName);
ReWrite(OutFile);

Release(HeapTop);

ClrScr;

GotoXY(15,10);

WriteCCOMBINING FILES ’);

I=1;

While ((IFileNamel[I] <>’ ) and (I <
Write(UpCase(IFileName 1{I}));

"

25)) Do Begin

I=1+1;
End;
Write(" and *);
=1,

While ((IFileName2[I] <> * *) and (I <= 23)) Do Begin
Write(UpCase(IFileName?2[I]));
I=1+1;
End;
GotoXY(15,12);
Write{’THE COMBINED FILES WILL BE WRITTEN TO °);
For Ii=1 to 25 Do Write(UpCase(OFileName[I}));
While Not (EOF(InFilel)) Do Begin
Readin(InFilel,Buffer);
Writeln(OQutFile,Buffer);
End;
Close(InFilel);

While Not (EOF(InFile2)) Do Begin
ReadIn(InFile2 Buffer);
Writeln(OutFile,Buffer);
End;
Close(InFile2);
Flush(OutFile);
Close(OQutFile);
Default:=False;
TempCom:="COMBINATION OF FILES ’ + IFileNamel + * AND ’ + IFileName2;
UpDateCom;

End."Z
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Appendix J.7
Comments
Procedure Comments(Check:String20);

TYPE
BigStr = String[255];

VAR
CFile: Text;
CName: Path;
CH: Char;
Found: Boolean;
Row,I. Integer;
NoChar,StartN,EndN: Integer;
Image: ImageType;
Name: String20;
TempCom,GenComments,DirCom,UserCom: BigStr;

Begin (* Procedure Comments *)

Name:="";

Name:=Copy(Check,1,Length(Check) - 1);

If CrtMode = 7 Then
Image:=MonoBuffer

Else
Image:=ColorBuffer;

BoxWin(10,10,70,20,” Press Space Bar to Exit ’);

TextColor(Black);

TextBackGround(LightGray);,

ClrScr;

CName:="Datalist.cmt’;

If DrvDir <> ProgDrvDir Then AddDir(CName);

Assign(CFile,CName);

Reset(CFile);

Found:=False;

For I'=1 to Length(Name) Do Name[l}:=Upcase(Name[I]);

Readln(CFile,GenComments);

While (NOT EOF(CFile)) and (Found = False)) Do Begin
Readin(CFile,DirCom};
For I'=1 to Length(DirCom) Do DirCom[I1:=UpCase(DirCom[1});
If (Pos{(Name,DirCom)) <> 0 Then Found:=True;
ReadIn(CFile,UserCom);

End;

Close(CFile);

GotoXY(2,1);
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WriteIn(Name);
Row:=3; TempCom:="";
If Found = True Then TempCom:=UserCom
Else TempCom:=GenComments;
(* Break up Comments *)
NoChar:=Length(TempCom);
EndN:=0;
While (EndN + 1 <=NoChar) Do Begin
StartN:=EndN + 1; Found:=False;
While ((StartN <=NoChar) and (Found = False)) Do Begin
If TempCom[StartN] =’ * Then StartN:=StartN + 1]
Else Found:=True;
End;
EndN:=StartN + 51;
If EndN > NoChar Then EndN:=NoChar;
(* Break up into words ¥*)
Found:=False;
If ((EndN <> NoChar) and (TempCom[EndN + 1] <> ' ’})) Then
While ((EndN > StartN) and (Found = False)) Do Begin
If TempCom[EndN] <> '’ Then
EndN:=EndN - 1
Else Found:=True;
End;

GotoXY(2,Row);
For I:=StartN to EndN Do Write(TempCom[I}]);
Row:=Row + I;

End;

GotoXY(2,9);

Read(Kbd,ch);

If CrtMode = 7 Then
MonoBuffer;=Image
Else ColorBuffer:=Image;

TextColor(Yellow);
TextBackGround(Blue);
Window(2,2,79,23);

End; (* Procedure Comments *)
~Z
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Appendix J.8
ComSh

Program ComSh(input,output);

Produces a user written comment sheet on NAIL. The comment
sheet is sent to the printer and indicates where to mail the
comments.

November 5, 1986
Deborah A. Holder

TYPE
String50 = String[50];
String255 = String[253];
DateTimeTvpe = String[8];
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end;
String30 = String[30];
Path = String[64];
ImageType = array [1..4096] of char;

VAR
PriDate: DateTimeType;
Name: Path;
Addl: Path;
Add2: Path;
Phone: Path;
coml,com2,com3,com4,comS: Path;
comé6,com7,com8,com9,coml0: Path;
comll,coml2,coml3: Path;
HipMsgl, HlpMsg?2: String255;
UppCase,Quit: Boolean;
Field,MaxField: Integer;
Image: ImageType;
CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:$0000;
ColorBuffer: ImageType absolute $B800:50000;
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{$1Boxwin.pas}
{$1Date.pas}
{$1Help.pas}
{$1ReadField.pas)

Procedure ComScr;
(* Produces the Comment Screen *)

Var
1. integer;

Begin (¥ Procedure ComScr *)
GotoXY(4,2); Write(’'Name:

GotoXY(4,4); Write('Address: )
GotoXY(4,5); Write(’ Phone:

GotoXY(4,7); For I=1 to 30 Do Write(Chr(203)); Write(" COMMENTS ’};
For =1 to 30 Do Write(Chr(205));
GotoXY(7.9); Write(

GotoXY(7,10); Write(’

" PrtDate);

);

GotoXY(7,11); Write(’

GotoXY(7,12); Write(’

GotoXY(7,13); Write(’

GotoXY(7,14); Write(’

GotoXY(7,15); Write(’

GotoXY(7,16); Write(’

GotoXY(7,17); Write(’

GotoXY(7,18); Write(’

GotoXY(7,19); Write(

GotoXY(7,20); Write("

>

GotoXY(7,21); Write(’

» » R
Pl PP Py i T

-

TextColor(Black);

TextBackGround(LightGray);

GotoXY(7,23); Write(’ Press Esc Key to Print Comments and Exit ),
TextColor(Yellow);

TextBackGround(Blue);

;  (* Procedure ComScr *)

Procedure DoAddress;
Begin (¥ Procedure DoAddress ¥)

BoxWin(10,10,70,20,” Mail Comments To ’);

GotoXY(8,3); Write( R. C. DeLozier’);

GotoXY(8,4); Write(’ Oak Ridge National Laboratroy’);
GotoXY(8,5); Write( P.O. Box X Bldg. 1000");
GotoXY(8,6); Write(’ Oak Ridge, TN 37831 - 6333,

End; (* Procedure DoAddress *)



J-28

Procedure PriComments;
Begin (* Procedure PrtComments *)

Writeln{Lst,Chr(15));

Writeln(Lst);

Writeln(Lst);

Writeln(Lst,” *:14,PrtDate);

Writeln(Lst);

Writeln(Lst,” %14, "NAIL COMMENTS’);
Writeln(Lst};

Writeln(Lst);

Writeln(Lst);

Writeln(Lst,” *:14,'To: R. C. DeLlozier’);
Writeln(Lst,” %14, Oak Ridge National Laboratory’);
Writeln(Lst,” %14, P.O. Box X Bldg. 1000’);
Writeln(Lst,” %14, Oak Ridge, TN 37831 - 6333’);
Writeln(Lst);

Writeln(Lst);

Writeln(Lst);

WriteIn{Lst);

Writeln{Lst);

Writeln(Lst,” 34, - -—c-mmmm e Comments
Writeln(Lst);

Writeln(Lst,” ":34,Com1);

Writeln(Lst,” *:34,Com?2);

Writeln(Lst,” :34,Com3);

Writeln(Lst,” :34,Comd);

Writeln{Lst,” ":34,Com5);

Writeln(Lst,” »34,Comé);

Writeln(Lst,” :34,Com?7);

Writeln(Lst,” ":34,Com8);

Writeln(Lst,” :34,Com?9);

Writeln(Lst,” :34,Com10);

Writeln(Lst,” »:34,Com11);

Writeln(Lst,” :34,Com12);

Writeln(Lst,” ©:34,Com!3);

Writeln(Lst);

Writeln(Lst);

Writeln(Lst);

Writeln(Lst,” :14,’Name: ’,Name);
Writeln{Lst,’ *:14,’Address: *,Add1);

Writeln(Lst,” 14, *,Add2);
Writeln(Lst,* *:14,’Phone: ’,Phone);
Writeln(Lst);

Writeln(Lst,”L.);

End; (* Procedure PrtComments *)




Begin (¥ Program ComSh *)

GraphBackGround(Blue);
TextBackGround(Blue);

ClrScer;

BoxWin(1,1,80,24," NAIL COMMENT SHEET ’);
PrtDate:=Date;

ComScr;

MaxField:=17; Field:=1; Quit:=False; UppCase:=False;
Name:="; Addl:="; Add2:="; Phone:="
Coml:="; Com2="; Com3:="; Com4:=";
Com3:=""; Comé:="; Com7:="; Com8:=";
Com%:="; Coml0:="; Com!!l:="; Coml2:="; Com!}3:="";
While ((Field <=MaxField) and (Quit = False)) Do
Case Field of
1: Begin

HipMsgl:=’ Enter Your Name’;

HlpMsg2:=";

ReadField(Name,13,2,30);

Endg;

2: Begin
HipMsgl:=’ Enter Your Address’;
HipMsg2:="";
ReadField(Addl1,13,4,30);
End;

3: Begin
HipMsgl:=’ Enter Your Address’;
HipMsg2:=";
ReadField(Add2,13,5,30);
End;

4: Begin
HipMsgl:=’ Enter Your Phone Number’;
HipMsg2:="";
ReadField(Phone,56,5,18);
End;

5. Begin
HlpMsgl:=’ Enter Your Comments’;
HipMsg2:="";
ReadField(Com1,7,9,64);
End;
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11:

12

13:
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: Begin

HipMsgl:=’ Enter Your Comments’;
HipMsg2:="";

ReadField{Com2,7,10,64),
End;

: Begin

HipMsgl:=’ Enter Your Comments’;
HlpMsg2:="";
ReadField(Com3,7,11,64);

End;

: Begin

HipMsgl:=’ Enter Your Comments’;
HipMsg2:="";
ReadField(Com4,7,12,64);

End;

: Begin

HipMsgl:=’ Enter Your Comments”;
HipMsg2:="";
ReadField(Com5,7,13,64);

End;

Begin
HipMsgl:=’ Enter Your Comments’;
HipMsg2:="";

ReadField(Comé6,7,14,64);
End;

Begin
HipMsgl:=’ Enter Your Comments’;
HlpMsg2:="";
ReadField(Com7,7,15,64);

End;

Begin
HipMsgl:=’ Enter Your Comments’;
HlpMsg2:="";
ReadField(Com&,7,16,64);

End;

Begin
HlpMsgl:=’ Enter Your Comments’;
HipMsg2:=";
ReadField(Com9,7,17,64);

End;
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14: Begin
HipMsgl:=’ Enter Your Comments’;
HipMsg2:="";
ReadField(Com10,7,18,64);
End;

15: Begin
HlpMsgl:=’ Enter Your Comments’;
HipMsg2:=";
ReadField(Com11,7,19,64);,

End;
16: Begin
HipMsgl:= Enter Your Comments’;
HipMsg2:=";
ReadField(Com12,7,20,64);
End;
17: Begin
BlpMsg!l:= Enter Your Comments”;

HlpMsg2:="";
ReadField(Com!13,7,21,64);
End;

End; (* Case Statement *)

DoAddress;
PrtComments;

End.

(* Program ComSh *)*Z
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Appendix J.9
Data_Dir

Program Data_ Dir(Input,output);
{$C-}

TYPE
String!0 = String[10];
String50 = String[50];
Path = String{64];
String255 = String[255];
ImageType = array [1..4096] of char;

VAR
Default,Comments: Text;
GFN: Text;
PN.1: Integer;
Field,MaxField: Integer;
TFile,Line, TempCom: String2335;
TmpCom], TmpCom?2, TmpCom3, TmpCom4, TmpCom3: Path;
TempDrv: Char;
ProgDrvDir, TempDir: Path;
ComDir,ComFile: Path;
HipMsgl HipMsg2: String255;
Par: Path;
UppCase,DirOK ,Quit: Boolean;
Image: ImageType;
CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:$0000;
ColorBuffer: ImageType absolute $B800:50000;

{$1Boxwin.pas}
{$1Help.pas)
{$1Exists.pas)
{$1ValDir.pas}
{$1Break.pas}
{$1ReadField.pas}

(* ______ o e e g e e 2 2 e _ o o o e e s o e et s o e 3+ B e s o e e A e 3

Procedure DirScr;

Begin (* Procedure DirScr *)

GotoXY(25,2); Write(’Default Drive and/or Directory’);
GotoXY(30,3); Write('for Data input/output’);

GotoXY(5,6); Write("Default Drive (e.g. A ): _');
GotoXY(5,8); Write(’Default Directory (e.g. \P3):
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TextBackGround(LightGray);

TextColor(Black);

GotoXY(5,23); Write(’ F1: Help ')
TextBackGround(Blue);

TextColor(Yellow);

End; (* Procedure DirScr *) .

Procedure ComScr;

Begin (* Procedure ComScr *)

GotoXY(5,11); Write("Comments: *):

GotoXY(5,12);, Write(’
GotoXY(5,13); Write(
GotoXY(5.14); Write(®
GotoXY(5,15); Write(’ '
GotoXY(1,18); CIrEOL;
TextBackGround(LightGray);
TextColor(Black);,
GotoXY(5,23), Write(” FI: Help Esc Kev: EXIT to NAIL ),
TextBackGround(Blue);

TextColor(Yellow),

Procedure ReadDir;

YAR
SendArr: Path;

Begin (* Procedure ReadDir *)

Quit:=False; Field:=1; MaxField:=2; UppCase:=true;
While Field <= MaxField Do Begin
SendArr=";
Case Field of
1: Begin
SendArr:=SendArr + TempDrv;
HipMsgl:="Enter the DRIVE on which the data sets and reports reside. (e.g. A:)’;
HipMsg2:="";
ReadField(SendArr,32,6,1);
If Length(SendArr) <> 0 Then
TempDrv:=SendArr[1]
Eise TempDrv:="7;
GotoXY(5,19);
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If TempDrv =’ Then Begin
write(* G, This field is required. Must be a valid Drive.’);
Field:=1;
Quit:=False;
End
Else CIrEOL;
End;
2: Begin
For I=1 to 26 Do SendArr=SendArr +°’;
For Ii=1 to Length(TempDir) Do SendArr[I}=TempDir[l],
HipMsgl:="Enter the DIRECTORY on which the data sets and reports ’;
HipMsg2:="reside. (e.g. \DirName)’;
ReadField(SendArr,37,8,26);
TempDir:=Copy(SendArr,1,26);
End;
End; (* Case Statement *)
End; (* While Loop *)
End; (* Procedure ReadDir *)

Procedure ReadCom;

VAR
SendArr: Path;

Begin (* Procedure ReadCom *)

Quit:=False; Field:=1; MaxField:=5; UppCase:=True;
HipMsgl:="General Comments concerning this session in NAIL.;
HipMsg2:="Press the Esc key to continue to NAIL.;
While ({Field <= MaxField) and (Quit = False)) Do Begin
SendArr:="";
Case Field of
I: Begin
For I'=1 to 51 Do SendArr=SendArr +' 7
For Ii=1 to Length(TmpCom1) Do SendArr{I:=TmpCom]1[I];
ReadField(SendArr,15,11,51);
TmpComl:=Copy(SendArr,1,51);
End;
2: Begin
For =1 to 51 Do SendArri=SendArr + '’
For =1 to Length(TmpCom?2) Do SendArr{1:=TmpCom2[I};
ReadField(SendArr,15,12,51);
TmpCom2:=Copy(SendArr,1,51);
End;
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3: Begin
For I=1 to 51 Do SendArr=SendArr +*;
For I'=1 to Length(TmpCom3) Do SendArr{I}=TmpCom3[I];
ReadField(SendArr,15,13,51);
TmpCom3:=Copy(SendArr,1,51);
Eng;
4: Begin
For I'=1 to 51 Do SendArr:=SendArr +* 7;
For I'=1 to Length(TmpCom4) Do SendArr[1=TmpCom4[l}];
ReadField(SendArr,15,14,51);
TmpCom4:=Copy(SendArr,1,51);
End;
S: Begin
For I'=1 to 51 Do SendArr:=SendArr +° ’;
For I'=1 to Length(TmpComS5) Do SendArr[I:=TmpCom5[I];
ReadField(SendArr,15,15.51);
TmpCom3:=Copv{(SendArr,1,51);
End;
End; (* CaseStatement *)

End; (* While Loop *)
End; (* Procedure ReadCom *)

Procedure FindEnd(VAR HoldStr:Path);

VAR
I: integer;

Begin (* Procedure FindEnd *)
I=Length(HoldStr);
While HoldStr{I} = ' * Do L=I - I:
Delete(HoldStr, I + 1,51 - I);

End; (* Procedure FindEnd *

Begin (* Procedure BuildCom *)

If Length(TmpCom1l) > 1 Then FindEnd(TmpCom1);
If Length{TmpCom2) > 1 Then FindEnd(TmpCom?2);
If Length(TmpCom3) > | Then FindEnd(TmpCom3);
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If Length(TmpCom4) > 1 Then FindEnd(TmpCom4);
If Length(TmpCom5) > | Then FindEnd(TmpCom3);
TempCom:="";

TempCom:=TmpCom! + ' + TmpCom?2 +

A )

+ TmpCom3 4+’ ' + TmpCom4 +*° + TmpComS§;

End; (* Procedure BuildCom *)

(“:"“"""’.‘2::"‘-"— bbb~ == _::——'-—::::::::::‘::2::::::::*)
Procedure BuildCmt;

VAR
Temp: Text;
BackUp: Text,
BackFile: Path;
TempFile: Path;

Begin (* Procedure BuildCmt *)

TempFile:="Temp.zzz’;
TempFile:=ComDir + '\’ + TempFile;
BackFile:="DataList.bek’;
BackFile:=ComDir + '\’ + BackFile;
Assign(Temp,TempFile);
Rewrite{Temp);

Reset(Comments);

If NOT EOF(Comments) Then Readin(Comments,Line);

WriteIn{(Temp,TempCom);

While NOT EOF(Comments) Do Begin
Readin(Comments,Line);
Writeln(Temp,Line);

End;

Close(Temp);

Close(Comments);

If Par <> '*¥% Then Erase(Comments)

FElse Begin
If Exists(BackFile) Then Begin

Assign(BackUp,BackFile);
Erase(BackUp);
End;
ReName(Comments,BackFile);
End;

Rename(Temp,ComFile);

End; (* Procedure BuildCmt *)
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Procedure BuildGFN;

VAR
I: integer;
WrtDrvDir; Path;

Begin (* Procedure BuildGFN *)

Assign(GFNJGFN__NAIL),
Rewrite(GFN);
WrtDrvDir="";
I:=Length(TempDir);
While TempDir[l] = ' * Do Begin
Delete(TempDir,1,1);
I=I - 1
End;
I'=Length(TempDir);
If I <> 0 Then Begin
If (TempDir[I] = ’\’) Then Delete(TempDir,l,1);
End;

WrtDrvDir=TempDrv + * + TempDir;
Writeln{GFN,WrtDrvDir),
I:=Length(WrtDrvDir);
ComDir:=WrtDrvDir;
Writeln(GFN,**);

Close(GFN);
End; (* Procedure BuildGFN *)
(*:::::::::::::::::::::::::::::::::::::::::::=:=:::::=:::::::::::::::::::::::::
Begin

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);

ClrScr;

BoxWin(1,1,80,24," NAIL ');
DirScr;

Pn:=Paramcount;

Par.="";

If Pn > 0 Then Par;=Paramstr(1);

TempCom:="; ProgDrvDir=""; TFile:=""; Line:="";

GetDir(0,ProgDrvDir);

For I'=1 to Length(ProgDrvDir) Do ProgDrvDir[l=UpCase(ProgDrvDir{l]);
If Par <> **¥* Then Begin
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If ExistsCGFN_NAIL') = True Then Begin
Assign(GFN,GFN_ Nail');
Reset(GFN);
Readin(GFN,TempCom);
Readln{GFN,TFile);
Close(GFN);
End;
End
Else Begin
If Pn > 1 Then TempCom:=Paramstr(2)
Else TempCom:=ProgDrvDir;
End;
For I:=1 to Length(TempCom) Do TempCom[I]:=UpCase(TempCom[I]);
TempDrv:i=TempCom[1];
I=Pos(’’, TempCom),
If I <> 0 Then
TempDir:=Copy(TempCom,I+1,64)
Else TempDir="";
For I'=Length(TempDir) + 1 to 26 Do TempDir[i]="";
DirOK:=False;
Repeat
DisplayDir;
ReadDir;
I=Length(TempDir);
While TempDir{l] =’ * Do Begin
Delete(TempDir,I,1);
I=1-1;
End;
If Length(TempDir) = 0 Then
DirOK:=ValDir{TempDrv + %' +\*)
Else DirOK:=ValDir{TempDrv + > + TempDir);
If NOT DirOK Then Begin
GotoXY(5,18); Write(*G,'INYALID DRIVE AND/OR DIRECTORY);
End;
Until (DirOK = True);
BuildGFN;
ComFile:="DataList.cmt’;
ComFile:=ComDir + °\’ + ComFile;
Assign{Comments,ComFile);
If Exists(ComFile) = True Then Begin
Reset(Comments);
Readln(Comments,Line);
End
Else Begin
Rewrite(Comments),
Line:="";
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End;
TempCom:="";
TempCom:=Line;
ComScr;
DisplayCom;
ReadCom;
BuildCom;
BuildCmt;

End."Z
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Appendix J.10

Date

(*.. e e e o s s

Function Date:DateTimeType;

(# ___________________________ *)

Var
Linteger;
Reg: RegRec;
m.d,y,w: DateTimeType;

Begin (* Function Date *)

Reg.ax:=$2A00;

intr($21,reg);

str(Reg.cx:4,v);

delete(y,1,2);

str(hi(reg.dx):2,m};

str(lo(reg.dx):2,d);

wi=m +°'/ +d+°/ +vy,

For I'= 1 to Length(w) do if w[i] = then w[I]="0";
Date:=w;

End; (* Function Date *)
~z
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Appendix J.11

DeEditor

DeEditor

by
R. C.Delozier

program ReWord;

const strxx =240;
type
str80 = string[strxx]; {controls text length of two lines)
str255 = string{255];
str20 = string[28];
linep = "line;
line = record

textl :str80;
text2 :5tr80;
num integer;
next :linep;
prior :linep;

end;
dataitem = line;
filetype = text;

var
text,fildrv  : filetvpe;
start,last : linep;

done : boolean;
fname efile,dfile,drvdir
1 str20;
ch,cl,c2,0,
YYY,XXX,X,V¥
: integer;
procedure beep(fiinteger);
begin
sound(f);
delay(250);
nosound;
end;

procedure top(x,v:integer);
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begin
if (x<1) or (x>80) then x:=80;
window(1,1,80,2);g0toxy(x,V);
if (x<1) or (x>80) then writeln;
textbackground(7);
textcolor(0);

end;

procedure bottom({var x,y:integer);

begin

if (x<1) or (x>80) then x:=1;
if y<1 then y:=1;
if y>25 then y:=25;

window(1,3,80,25);
textbackground(0);
textcolor(14);
gotoxy(x,y);
end;
function chars(var cl,c2:integer):char;
var
ch :char;
begin
cl:=0;c2:=0;

read(kbd.ch);cl:=ord(ch);chars:=ch;
if (c1=27) and keypressed then
begin

read(kbd,ch);

c2:=ord(ch);

end;

end; {End of chars)

function menu(var o:integer): char;

type li = array[1..8] of string[50};

const
tili=C1.Edit an existing line *,"2.Insert a new line of text °,
’3.Delete an existing line *,’4.Move a line to another location ’,
’5.Copy a line to another location ’,
’6.List current file °,’7.Save file with current changes °,

'8.Quit ),
var
ch :char;
vch :string[1];
27 :string[8];

cl,c2,1,x1,yl
:integer;
begin
xl:=wherex;yl:=wherey;
cli=1;¢c2:=2;
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top{cl,c2);
repeat
ClrScr;
for i:=1 to 8 do
begin
textbackground(7);
textcolor(0);
if 1=0 then
begin
textbackground(0);
textcolor(31);
end; gotoxy(2+(i-1)*¥10,1);
zz=ti[i];
write(zz);
textbackground(7);
textcolor(0);
end; yyy:=wherey+l;
gotoxy(2,yyy);
write(ti[o]);
xxx:=wherex;
£OtOXY(XXX+2,VYY);
if 0=8 then
begin
write(’( will *);
textcolor(16);
write(CNOT');
textcolor(0);write(’ automaticity save changes
end;
write(* Enter choice; °);
ch:=chars(cl,c2); ch:=upcase(ch);
if ¢1=13 then
begin
str(o:1,vch);
ch:i=vch,;
end;
if ¢c2=77 then o0:=0+1;
if ¢2=75 then o:=0-1;
if o<! then 0:=8;
if 0>8 then o:=1;
until (ch>="1") and (ch<="Z");
writeln; writeln;
bottom(x1,y1);

menu;=ch;
end; {End of menu)
function find(lnum:integer):linep;

)
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var
i:linep;
begin
1=start;
find:=nil;
while i<>nil do begin
if Inum=i*.num then find:=i;
1:=1".next;
end;
end; {End of find}
procedure patch(lnum,incr:integer);
var
ilinep;
begin
i=find(Inum);
while (i<>nil) do begin
f.numi=it . num+incr;
i=i".next;
end;
end; {End of patch)
function StoreS(info,start:linep;var last:linep).linep;
var
old,top *line;
done :boolean;
begin
top:=start;
old:=nil;
done:=false;
if start=nil then
begin
info”.next:=nil;
last:=info;
info”.prior:=nil;
StoreS:=info;
end else
begin
while (start<>nil) and (not done) do
begin
if start*.num < info”*.num then
begin
old:=start;
start:=start™.next;
end else
begin
if old<>nil then
begin
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old”.next:=info;
info”.next:=start;
start™.prior:=info;
info” .prior:=0ld;
StoreS:=top;
done:=true;

end else

begin
info” .next:=start;
info”.prior:=nil;
StoreS:=info;

done:=true;
end;
end;
end;
if not done then
begin
last*.next:=info;
info~.nexti=nil;
info*.prior:=last;
last:=info;
StoreS:=top;
end;
end;

end; {End of StoreS}
function Delet(start:linep;key:integer):linep;
var

temp,temp?2 :linep;

done :boolean;
begin

if start*.num=Kkey then

begin

Delet:=start™.next;

if start*.next <> nil then
begin
temp:=start”.next;
temp*.prior:=nil;
end;
dispose(start); patch{key+l1,-1);
end else
begin
done:=false;
temp:=start”.next;
temp2:=start;
while (temp<>nil) and (not done) do
begin
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if temp”.num=Kkey then
begin
temp2”.next:=temp”".next;
if temp”.next<>nil then
temp”™.next”.prior:=temp?2;
done:=true;
last:=temp™.prior;
dispose{temp);
end else
begin
temp2:=temp;
temp:=temp”.next;
end;
end;
delet:=start;
if not done then Writeln(’ Not found!")
else patch(kev+l,~1);
end;
end; {(End of Delet}
procedure remove;

var
rem :linep;
¢h :char;
num :integer;
x,v,cl,c2 integer;
begin

x:=wherex;v.=wherey;top(1,2);
write(’ Enter line to delete: ’);
read(num);, c1:=0;
bottom(x,y);
rem:=find(num);textcolor(31);
write(rem”.textl); writeln(rem”.text2); textcolor(14);
x:=wherex;y:=wherey;top(81,2);
write(’ Delete this line (Y/N)? )
repeat ch:=chars(cl,c2); until ¢c1>32;
if (ch="Y") or (ch="y’) then start:=delet(start,num);
bottom({x,y);
end; {End of remove}

procedure change(var Line,Line2:str80;x,v:integer);
var
c¢h,CCX :char;
cc,dd,bb :str80;
i,cl,¢2,c3,p.di,
vy, xx,LL,LL2,P2,
STRX,DL,LT,Icc,
1dd,kk,y2,x2
:integer;
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begin
STRX:=strxx;
p:=1;di=1;
gotoxy(x,y);
cl:=0;¢2:=0;c3:=0;dd:="";
LL2:=LENGTH(LINE2); LL:=length(line);
LT:=LL+L12; yy:=trunc(lt/80);
if (y+yy)>16 then
begin v:=y-6;writeln;writeln;writeln;writeln;writeln;writeln;end,
while ¢3<>27 do
begin
gotoxy(x,v),
LL2:=LENGTH(LINE2); LL:=length(line);
IF (LL<STRX) and (112>0) THEN
BEGIN
DL:=STRX-LL;
LINE:=LINE+copy(LINE2,1.d1);
LINE2:=COPY(LINE2,DL+1,L.L2);
END;
LL2:=LENGTH(LINE2); LL:=length(line);
LT:=LL+LL2:P2:=P-LL;ldd:=p-1t;dd:="";
y2:=y+trunc(ll/80);x2:=x+1;x2:=(x2 mod §0);
if (p>1t+1) then for kk:=2 to 1dd do dd:=dd+" ’;
textcolor(15);textbackground(1);
if p<(LL+2) then write(line, LINE2) else
begin
gotoxy(x2,y2);
write(line2);
end;
textbackground(0);textcolor(14);write(’ ');
top(1,1);
if 1t=0 then write(’ Esc to stop edit )
else write(’ Esc to enter text’) ;
textcolor(16);
if di=0 then write(’ Overwrite’);
if di=1 then write(’ Insert ’);
textcolor(0);
write(’ Line length: °,L.T:3,
* ASCII [,c1:3,7,,¢2:3,”] Cursor: °,p:3);
XX:=X+p-2;
yy:i=trunc(xx/80);yyv:= y+yy,
xx:=(xx mod 8§0)+1;
bottom(xx,yy);
repeat ch:=chars{c1,c2); until (¢1=27) or {c1>31) or (c1=8);
if ¢l<>13 then cc:=dd+ch;lcci=length(cc);
if (di=1) then
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begin
if (c2=0) and (c1<>8) and (c1<>27) then
begin
if p>I1t then line2:=line2+cc
else
begin
IF (LL+lee>=STRX) and (p2<1) THEN
BEGIN
CCX:=COPY(LINE,LL,Icc);
INSERT(CCX,LINE2,1);
END ;
IF P2<! THEN
insert(cc,line,p)
ELSE
INSERT(CC,LINE2,P2);
end;
pi=p+1;
end;
end else
if (¢2=0) and (c1<>8) and (c1<>27) then
begin

IF P2<0 THEN bb:=copv(line,p+1.11)
ELSE BB:=COPY(LINEZ2,P2+1,LL2);
IF P2<1 THEN line:=copy(line,1,p-1)+cc+bb
ELSE line2:=copy(line2,1,p2-1)+cc+bb;
p:=p+l;
end;
if (c1=27) and (¢2=0) then ¢3:=27,
if ¢2=82 then di=(di+l) mod 2;

if (c2=83) then IF (P2<1) THEN delete(line,p.1)
ELSE DELETE(LINE2,P2,1);
if (c1=8) and (p<=I1T+1) and (p>1) then IF (P2<2) THEN
delete(line,p-1,1)
ELSE DELETE(LINE2,P2-1,1);

if (¢2=75) or ((¢c1=8)and (p>1) and (p<=It+1)) then p:=p-1;
if ¢2=77 then p:i=p+l;
if (¢c2=71) and (p>1) then p:=1;
if ¢2=79 then p:=lt+1;
if ¢2=72 then p:=p-80;
if ¢2=80 then p:=p+80;
if (p>strx+11) then begin p:=strx+I1;beep(2000);end;
if {(p<1) then begin p:=1;beep(1000);end;
end;
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¢1:=0;c2:=0;

writeln;

end; {end of change}
procedure editLine;

var
rem :linep;
ch :char;
num :integer;
x,y,cl,c2 :integer;
linel,line2 :51r80;
begin
writeln;

x:=wherex;y:=wherey;top(1,2);
write(" Enter line to edit: *);
read(num); ¢l:=0;
bottom(x,V);
rem:=find(num);textcolor(0);textbackground(7);
linel:=rem”.text];
line2:=rem".text2;
change(linel,line2,x,y);writeln;writeln;writeln;writeln;writeln;writeln;
x:=wherex;y:=wherey;top(81,2);
write(’ Replace with this line (Y/N)? *);
repeat chi=chars(cl,c2); until c1>32;
if (ch="Y") or (ch="y’) then

begin

rem”.textl:=linel;

rem”.text2:=line2;

end;
bottom(x,v);

end; {End of editLine)

procedure enter(var x,y.integer);
{<<<<<<<<<<(<<<<<<<<<<<<<<<<<<<(<<<<<<<<<((<<<<<<<<<<(<}
var

info,xx :linep;
num ,vx,vy,cl,c2,strlL1
integer;
line,line?2 :str80;
ch :char;
done :boolean;
begin

strlL }:=strxx;
done:=false;
vxi=1;vy=2;
top(vx,vy);
write(’ Enter starting line number: °);
read(num);
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repeat
top(vx,vy);, write(" Entering line:’,num:3,’ ')
bottom(x,y);
new(info);
info®.num:=num;
x:=wherex;y:=wherey;
xx:=find(num); line:="";line2:="";
change(line,line2,x,y);
writeln;writeln;writeln;writeln;writeln;writeln;
x:=wherex;y.:=wherey;
info” .textl:=line;info*.text2:=line2;
if (length(info*.text1)=0) then done;=true
else begin
if xx<>nil then patch{(num,1);
start:=StoreS(info,start,last);
end;
num:=num-+l;writeln;y:=wherey;
until done;
end; {End of Enter)
procedure Displav(startlinep);
label outa,outb;
var
im,cl,c2
integer;
¢ch  :char;
begin
textbackground(1);
while start<>nil do
begin
im:= start*.pum;
write(im,” *);
write(start™.textl); writeln(start”.text2);
start=start™.next;
if im mod 4 =0 then
begin
write(" More - Esc to stop any key to continue’);
repeat ch:=chars{cl,c2); '
if (c1=27) and (c2=0) then goto outb;
if ¢1>0 then goto outa;
until keypressed;
outa: writeln;
end;

end;

write(" Hit any key to continue’);read(kbd,ch);
outb:cl:=0;c2:=0;

writeln;
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end; {End of Displav)
{>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>}
procedure save(var f:filetype;fn:str20;start:linep);
begin
writeln(’ Saving file ’,fn);
rewrite(f);
while start<>nil do
begin
writeln(f,start” textl, start™.text2);
start:=start®.next;
end;
close(f);
end; {End of save)
function load(var f:filetype;fn:str80)linep;

var
temp linep;
ffv filetype;
ff str20;
sl,s2 :str80;
ip,iL,pp,cx :integer;
begin

iL:=length{fn);ip:=iL;pp:=pos(’.’,fn);
if pp>0 then ip:=pp-1;
ff:=copy(fn,l,ip)+ .bak’;
assign(ffv, {f);
writeln(’ Loading file *,fn);
reset(f);
while start<>nil do
begin
temp:=start®.next;
dispose(start);
start:=temp;
end;
cxi=1;
start:=nil;last:=nil;
while not eof(f) do
begin
new(temp);
readIn(f,s1,s2); temp”.num:=cx;cx:=cx+1;
temp”.textl:=sl;temp”.text2:=52;
start:=stores(temp,start,last);
end;
load:=start;
save(ffv, ff start);
end; {End of load)
procedure moveLine(var x,y:integer);
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var
info,exl :linep;
num,cl,c2,num?2
:integer;
ch :char;
begin
top(81,2);
write(’ Enter line number to move: °);
read(num);
exl:=find(num);
bottom(x,y);
writeln(ex]”.textl,exI”.text2);
X:=wherex;y:=wherey,
top(81,2);
write(’ Is this line (Y/N) )
repeat ch:=chars(cl,c2) until (¢1>32);
if (ch="y’) or (¢ch="Y") then
begin
writeln;write(” Enter distination line number: ’);
read(num?2);
new(info);
infor.num:=num?2;info”.textl:=ex!*.textl;info*.text2:=ex]1* .text2;
if find(num2)<>nil then patch(num?2,1);
start:=stores(info,start,last);
start:=delet(start,num);
end;
bottom(x,v);
end;
procedure copyLine(var x,y:integer);
var
info,ex! :linep;
num,cl,c2,num?2
:integer;
¢h :char;
begin
top(81,2);
write(' Enter line number to copy: ’);
read(num);
exli=find(num),
bottom(x,y);
writeln(ex]”.textl,ex]”.text2);
x:=wherex;y:=wherey;
top(81,2);
write(’ Is this line (Y/N) *);
repeat ch:=chars(cl,c2) until (c1>32);
if (ch="y’) or (ch="Y") then
begin
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writeln;write(’ Enter distination line number: °);
read(num?2};
new(info);
info* num:=num?2; info*.textl:=ex!”.textl;info* .text2:=exl* .text2;
if find(num?2)<>nil then patch{num?2,1);
start:=stores(info,start,last);
end;
bottom(x,vy);
end;
begin {start of reword)
textcolor(15);textbackground(1);
clrscrgotoxy(35,1);write  (NAIL’);
gotoxy(33,2);writeln('DeEditor’);
o:=1I;
dfile:="gfn_ nail’;
assign(fildrv,dfile);
reset(fildrv);
readIn(fildrv,drvdir);
close(fildrv);
if drvdir='" then drvdir:="" else drvdir=drvdir+\’;
if paramcount>0 then fname:=drvdir+paramstr(l) else fname:="QDelogic’;;
start:=nil;
last:=nil;
done:=false;
assign{text,fname);assign(text,fname);
{$1-) reset(text) {$1+);
if not (ioresult=0) then rewrite(text) else start:=load(text,fname);

repeat
x:=wherex;y:=wherey;
if y>24 then
begin
writeln;
y=y-1;
end;
case menu(o) of
'1’ :editLine;
2’ :enter(x,y);
'3’ iremove;
'4* :moveLine(x,y);
'S’ :copyLine(x,y);
6’ :display(start);
*7 save(text,fname,start);
'8’ :done:=true;
"M’ :moveLine(x,v);
'C’ :copyLine(x,y);
T’ :enter(x,v);



end;
until done=true;

’DS
1L9
957

5E$
1Q9
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[remove;
:display(start);
:save(text,fname,start);
:editLine;

:done:=true;

textcolor(15);textbackground(0);

end.

~Z
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Appendix J.12

Dirlst

I —— S

Procedure Dirlst{(Var FileName:Path);

il
It
i
]
]

Produces Directory Listing of files

CONST
Max = 14;
NorF= 15;(* White - Bright *)
NorB= 1; (* Blue *)
SelF= 0; (* Black *)
SelB= 7; (* White *)

StdF= 12;(* Red - Bright *)
LevF= 14;(* Yellow -Bright *)

VAR
SelRec, TraceRec: DPointer;
I,Row,Col,WorkRow: integer;

Procedure chscr(F,B:integer);

Begin
TextColor(F);
TextBackGround(B);
End;
(*:‘::::::: ________ = 4 == = __._.:::z::::::::z:::::::::::z:*)
Procedure PrtDir;
VAR
I integer;
Begin

Row:=1; Col:=3;

I=1;

While ((TraceRec <> Nil) and (Row < MAX)) Do Begin
chscr(NorF,NorB);
GotoXY(1,Row); CIrEQL;
If WorkRow = Row Then Begin
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chscr(SelF,SelB);
GotoXY(1,Row); CIrEOQOL;
End
Else Begin
chscr(NorF,NorB);
GotoXY(1,Row); CIrEOL;
End;
If SelRec = TraceRec Then Begin
GotoXY(2,Row);
Write("*");
End;
GotoXY{(Col,Row);
Write(TraceRec”.Name);
GotoXY(Col + 16,Row);
Write(TraceRec” .Size:11:0);
GotoXY(Col + 36,Row);
Write(TraceRec”.Month:2,’-’);
If TraceRec*.Day < 10 Then
Write("0’, TraceRec”*.Day:1,’-")
Else Write(TraceRec*.Day:2,’-");
Write(TraceRec”.Year:2);
GotoXY(Col + 49,Row);
If TraceRec* . Hr > 12 Then
Write(TraceRec” . Hr - 12:4,’")
Else Write(TraceRec” . Hr:4,”);
If TraceRec*.Minu < 10 Then
Write(’0’, TraceRec*.Minu:1)
Else Write(TraceRec” Minu:2);
If TraceRec*.Hr >= 12 Then
Write(’p’)
Else Write(’a");
Row:=Row + I;
Bottom:=TraceRec;
TraceRec:=TraceRec” .Next;
L=l + 1;
End; (* While TraceRec <> Nil *)
Chscr(NorF,NorB);
If Row <« MAX Then
For I'=Row to MAX Do Begin
GotoXY(1,I); CIrtEOL;
End;

*

End; (* Procedure PrtDir *)
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Procedure PrtRec(Point:DPointer;Row:integer);

Var
Col. integer;

Begin
chscr{NorF,NorB);
Col:=3; GotoXY(1,Row); CIrEOQL;
If WorkRow = Row Then Begin
chscr(SelF,SeiB);
GotoXY(1,Row); CIrEOL;
End
Else Begin
chscr(NorF,NorB);
GotoXY(1,Row); CIrEOL;
End;
If SelRec = Point Then Begin
GotoXY(2,Row);
Write(’*");
End;
GotoXY(Col,Row);
Write(Point”.Name);
GotoXY(Col + 16,Row);
Write(Point*.Size:11:0);
GotoXY(Col + 36,Row);
Write(Point™ . Month:2,’-’);
If Point*.Day < 10 Then
Write(’O*,Point*.Day:1,’-")
Else Write(Point*.Day:2,"-*);
Write(Point”.Year:2);
GotoXY(Col + 49,Row);
If Point*.Hr > 12 Then
Write(Point™ . Hr - 12:4,"")
Else Write(Point*.Hr:4,”");
If Point*.Minu < 10 Then
Write(*0’,Point* . Minu:1)
Else Write(Point* Minu:2);
If Point*.Hr >= 12 Then
Write(’p®)
Else Write(’a’);
chscr{NorF ,NorB);

End; (* Procedure PrtRec *)
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Procedure GetFile;
LABEL LEAVE;

VAR
Opt: char;
CurRec:  DPointer;
Check: DPointer;
I: integer;
Quit: Boolean;
TmpName: String20;

Begin  (* Procedure GetFile *)

Opt="";
CurRec:=Top; WorkRow:=l;
Quit:=False;
While Quit = False Do Begin
GotoXY(1,WorkRow);
Read(Kbd,Opt);
Case Ord(Opt) of
27: Begin
If KeyPressed Then Begin
GotoXY(},WorkRow);
Read(Kbd,Opt);
If NoFiles > 0 Then Case Ord(Opt) of
(* Help Message *) 60,59: Begin
TmpName:="";
TmpName:=CurRec” Name;
Comments(CurRec”.Name);
Window(8,3,69,15);
End;
(* UP ARROW *) 72: If CurRec”.Prev <> Nil Then Begin
WorkRow:=WorkRow - I;
If WorkRow >= 1 Then Begin
PrtRec(CurRec,WorkRow + 1);
PrtRec(CurRec” .Prev,WorkRow);
End
Else Begin
Top:=Top*.Prev;
TraceRec:=Top;
Bottom:=Bottom” .Prev;
PrtRec(CurRec,1);
GotoXY(l1,1); InsLine;
WorkRow:=1;
PrtRec(CurRec”.Prev,WorkRow);
End;
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CurRec:=CurRec”*.Prev;
End
Else Write(*G);
(* PAGE UP ¥*) 73: If Top”.Prev <> Nil Then Begin
I=1;
While ((Top~.Prev <> Nil) and (I < 16)) Do Begin
Top:=Top™.Prev,
I=I + I;
End;
TraceRec:=Top;
WorkRow:=1;
PrtDir;
CurRec:=Top;
End
Else Write(*G);
(* DOWN ARROW ¥*) 80: If CurRec*.Next <> Nil Then Begin
WorkRow:=WorkRow + 1;
If WorkRow <« MAX Then Begin
PriRec{(CurRec,WorkRow - 1);
PrtRec(CurRec” .Next,WorkRow);
End
Else Begin
Top:=Top".Next;
Bottom:=Bottom”.Next;
TraceRec:=Top;
PrtRec(CurRec,WorkRow ~ 1);
Writeln;
WorkRow:=MAX -1;
PrtRec(CurRec”.Next,WorkRow),
End;
CurRec:=CurRec”.Next;
End
Else Write(*G);
(* PAGE DOWN *) 81: If Bottom”.Next <> Nil Then Begin
TraceRec:=Bottom;
Top:=Bottom,;
WorkRow:=1;
PrtDir;
CurRec:=Top;
End
Else Write(*G);
End; (* Case Statement *)
End (* Key Pressed ¥)
Else Quit:=True;
End; (*27%)
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13: If NoFiles > 0 Then Begin
Check:=Top;
I:=1;
While (( I < MAX) and (Check”.Next <> Nil)) Do Begin
If Check = SelRec Then Begin
SelRec:=CurRec;
PrtRec(Check,l);
Goto LEAVE;
End;
L=I + I;
Check:=Check” .Next;
End;
LEAVE:Quit=True;
SelRec:=CurRec;
PrtRec(SelRec,WorkRow);
End;
End; (* Case Statement *)

End; (* While Do *)

Begin
if CrtMode=7 then image:=monobuffer else image:=colorbuffer;
chscr(NorF,NorB);
window(2,2,79,24);
ClrScr;

GotoXY(8,1); Write("Directory of *,ChkDir);
For L=1 to 25 Do FileName{l}="";
GotoXY(33,1);
Write(NoFiles:2,” File’,’(’,’s",”) °);
Diskspace;

chser(NorF,NorB);
GotoXY(4,23);  Write(’ Select:");
GotoXY(23,23); Write(" Up:’);
GotoXY(38,23); Write(’ Down:’);
GotoXY(55,23); Write(" Exit);
GotoXY(66,23); Write(’ Help:’);
chscr(StdF,NorB);
gotoxv(13,23); Write("Enter *,Chr(17),Chr(196),Chr(217));
gotoxy(28,23); Write("PgUp or ',CHR(24));
gotoxy(45,23); Write("'PgDn or °,CHR(23));
gotoxy(62,23); Write("Esc °);
gotoxy(73,23); Write(CF1’);
If CrtMode = 7 Then

NormVideo
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Else TextColor(NorF);
Window(8,3,69,15);
WorkRow:=1;
TraceRec:=FirstRec;
Top:=TraceRec;

PrtDir;

SelRec:=Nil;

GetFile;

ClrSer;

If SelRec <> Nil Then Begin
FileName:="";
FileName:=SelRec”.Name;

End;

If CrtMode = 7 Then
MonoBuffer:=Image
Else ColorBuffer:=Image;

Window(2.2,79,24);
chscr(LevF,NorB);

End;
~Z

Procedure DisplayCom;

VAR
J,ComNo,I,NoChar.Row: Integer;
StartN,EndN: Integer;
Found: Boolean;

Begin (* Procedure DisplayCom *)
TmpComl:="; TmpCom2:="; TmpCom3:="; TmpComd:="; TmpCom5:=",;
(* Break up Comments *)
NoChar:=Length(TempCom);
Row:=11;
EndN:=0; ComNo:=1;
While (EndN + 1 <=NoChar) Do Begin
StartN:=EndN + 1; Found:=False;
While ((StartN <=NoChar) and (Found = False)) Do Begin
If TempCom[StartN] =’ Then StartN:=StartN + |
Else Found:=True;
End;
EndN:=StartN + 50;
If EndN > NoChar Then EndN:=NoChar;
(* Break up into words *)
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Found:=False;
If ((EndN <> NoChar) and (TempCom{EndN + 1] <> * ")) Then
While ((EndN > StartN) and (Found = False)) Do Begin
If TempCom[EndN] <> ** Then
EndN:=EndN - 1
Else Found:=True;
End;

If Default = False Then Begin
GotoXY(15,Row);
For I:=StartN to EndN Do
Write(TempCom[1]);
End;
Case ComNo of
l: TmpCom1:=Copy(TempCom,StartN,EndN - StartN + 1)
2: TmpCom2:=Copv(TempCom,StartN,EndN - StartN + 1);
3: TmpCom3:=Copy(TempCom,StartN,EndN - StartN + 1);
4: TmpComd4:=Copy(TempCom,StartN,EndN - StartN + 1);
5: TmpCom5:=Copy(TempCom,StartN,EndN - StartN + 1);
End; (* Case Statement *)
ComNog:=ComNo + 1;
Row:=Row + 1;
End;
For I=Length{TmpCom!} + I to 51 Do TmpComl:=TmpComl +
For I:=Length{(TmpCom?2) + 1 to 51 Do TmpCom2:=TmpCom2 +* ’;
For I=Length(TmpCom3) + 1 to 51 Do TmpCom3:=TmpCom3 + " ’;
For I:=Length(TmpCom4) + | to 51 Do TmpCom4:=TmpCom4 + * *;
For Li=Length(TmpCom5) + 1 to 51 Do TmpCom5:=TmpCom35 + ' ’;
End; (* Procedure DisplayCom *)
7
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Appendix J.13

Diskspace

Procedure Diskspace;

Get free disk space in bytes from DOS.

Var

Tracks,Sectors,Bytes: integer;
Space: real;

Reg: RegRec;

Begin

If ChkDir <> ProgDrvDir Then
ChDir(ChkDir);

reg.ax:=$3600;

reg.dx:=0;

Intr(321,Reg);

Tracks:=reg.bx;
Sectors:=Reg.ax;

Bytes;=Reg.cx;

space:=((Sectors * Bytes ¥ 1.0) * Tracks);
If ChkDir <> ProgDrvDir Then
ChDir(ProgDrvDir),

write(space:10:0,” bytes free *Y);

End;"Z
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Appendix J.14
run_me.lst

program run_me_1 st
type s80 = string[79];
var

1,j.k,1,m,n. si,s,
e.ck,pr.nl,pg.tpg,
cl,c2,chl,ch2,w,ww

:integer;

1x :arrayf}..803] of s80;
filein,fileout text;
d .char;
li :s80;
procedure scrx;
begin

clrscr;

for j==m to m+22 do

begin

ww:=length{1x[j]);if Ix[j]=chr(12) then ww;=0;
if (ww<80) and (ww>0) then writeln(1x[j});
if ww=80 then write(1x[j]);
if ww=0 then writeln;
end;
write(Ix[j+1]);
end;
function change(xx:integer).integer;
begin
if xx<] then xx:=1];
if (xx>n}-23) then xx:=nl-23;
change:=xx;
end;
procedure one;
begin
writeln;
write(Ix[m+23]);
end;
begin
randomize;cl:=random(2)+14;c2:=random(3)*2+1;
textcolor(cl);textbackground(c2);clrscr;
gotoxy(2,2);
writeln(You can view manual on screen or print it.’);
Write(” Output Manual To Printer (Y/N): °);
readin(d);
pr:=0; if (d="Y") or (d="y") then pr:=1;
assign(filein,’ nail.trm");



J-65

reset(filein);
si=1;i=si-1;tpg:=0;w:=0;pg:=1; nk=1;
while not eof(filein) do
begin
L=+l wi=w+l;
readln(filein li);
if pr=1 then writeln(lst,1i);
k:=length({li);
if (k>0) or (w<2) then
begin
Ix[nl}=lt;
nl=nl+1;
end;
if k>0 then w:=0;
end;
i=1-1; nl=nl-1;
close(filein);
writeln;
textbackground(7);textcolor(0);
clrscr;
writeln(’ Use the 4 arrows, PgUp, and PgDn commands to view text and S to
stop’);
window(1,2,80.25);
extcolor(cl);
textbackground(c2);m:=1;chl:=0;
SCrX;
while (ch1<>83) and (chl<>115) do
begin
chl:=0;ch2:=0;
if keypressed then
begin
read(kbd.d);
chl:=ord(d);
if (ch1=27) and keypressed then
begin
read(kbd,d);
ch2:=0rd(d);
end;
if ch2=80 then
begin
gotoxv(l,24);
m:=change(m+1);
one;
end;
if ch2=81 then
begin



end;
end.
~Z
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m:=change(m+23);
SCrX;
end;
if ch2=73 then
begin
m:=change(m-23);
SCIX;
end;
if ¢ch2=71 then
begin
m:=change(1);
SCIX;
end;
if ¢ch2=79 then
begin
m:=change(nl);
SCTX;
end;
if ch2=72 then
begin
m:=change(m-1);
gotoxy(1,1);
insline;
write(1x[m1);
end;
if ch2=75 then
begin
m:=change(m-1);
while (Ix[m]<>chr(12)) and (m>1) do
m:=change(m-1);
SCrX;
end;
if ¢ch2=77 then
begin
m:=change(m+1);
while (Ix[m]<>chr(12)) and (m<nl-23) do
m:=change(m+1),
SCrX;
end;

end;
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Appendix J.15
Exists

Function Exists(Name:Path):Boolean;

(* ____________________________________ *)
(* Determine if File (FilName) Exists *)
(* ____________________________________ *)
Var

Fil: File;

Begin (* Function Exists *)

Assign(Fil,Name);
{31~}

Reset(Fil);

Close(Fil);

{$1+)

Exists:=(IOresult = Q);

End; (* Function Exists *)
AZ
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Appendix J.16
FileName

Procedure FileName(Var Name:Path;Title:String10);

(e e e e *)
(* Read File Name from Terminal Screen *)
(* _____________________________________ *)

Label TRYAGAIN;

Var
Col,1,J: integer;
StartSt,EndSt: integer;
Ch: char;

Begin (* Procedure FileName *)

TRYAGAIN:
TextBackGround(Blue);
TextColor(Yellow);
ClrScr;
GotoXY(12,8); Write("C Enter °,Title,” File Name:

GotoXY(14,23); Write(CDirectory: Enter(",Chr(17),chr(196),chr(217},"));
GotoXY(54,23); Write(’Abort: Crtl Z2°);
If ReqgFile = False Then Begin
GotoXxY(14,12);
Write("Press Esc to Exit’);
End;
Col:=42;
For I'=1 to 25 Do Begin
If Name[I] <> ** Then Begin
GotoXY(Col,8);
Write(Name[I}]);
End;
Col:=Col + I;
End;
Col:=42; I:=1;
Chi="";
While ((I <= 26) and (ord(ch) <> 13)) Do Begin
GotoXY(Col,8); Read(kbd,Ch);
If Ord(Ch) = 13 Then Begin

If Name = * Then Begin
DirLst(Name);
If (Name <>’ ’} Then Begin
Col:=42;

For I:'=1 to 25 Do Begin
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If Name[I] <> * > Then Begin
GotoXY(Col,8);
Write(Name[l]);
End;
Col:=Col + I;
End;
Coli=42;
Ch:="7;
I=1;
End
Else Chi=" "
End;
End
Else If CH = *Z
Then Begin
CirScr;
GotoXY(27,10);
Release(HeapTop);
Write(*G,*** PROGRAM ABORTED ***');
Delay(3000);
Halt;
End
Else If ((CH ="") and (I = 2)) Then Begin
GotoXY(Col,8); Write(Ch);
Name[l]:=ch;
Col:=Col + I; I'=1 + 1;
End
Else Case Ord(Ch) of
27. Begin
If KeyPressed Then Begin
Read(Kbd,ch);
Case Ord(Ch) of
59: Help(CEnter ’ + Title + ° file name.,
*Press the Enter key (" + Chr(17) + chr(196) + chr(217) +°) to get a
directory listing.');
75. If 1 > 1 Then Begin

L=l - I
Col:=Col ~ 1;
End;
77:1f 1 < 25 Then Begin
IL=1 + 1;
Col:=Col + I;
End;
83: Begin

For I=I to 24 Do Begin
Name[J]=Name[] + 1];
If Name[J] <> * * Then Write(Name[J])



Else Write("_’);
End;
Name[25]=""7;
Write("_’);
End;
End; (* Case Statement 27 ¥*)
End (* KeyPressed ¥)
Else If ReqgFile = False Then ©I:=100;
End;
8: Begin
If Col » 42 Then Col:i=Col - 1;
If I >1 Then =] - 1;
GotoXY(Col,8); Write(’_’);
If 1 <25 Then
For I:=I to 24 Do Begin
Name[J}:=Name[J + 1]
If Name[J] <>’ * Then Write(Name[JD
Else Write(’_");
End;
Name[25]="";
Write(’_");
End;
46,48..57,65..90,92,97..122: If I <= 25 Then Begin
If (1 = 1) Then Begin
GotoXY(2,6); CIrEOL;
End;
GotoXY(Col,8); Write(Ch);
Name[l]:=ch;
Col:=Col + I; I=1 + I;
End;
End; (* Of Case *)
End; (* Of While *)

If ((Name =" *) and (RegFile = True)) Then Begin
ClrSer;
GotoXY(15,12); Write(*G,’File Name Required ''");
Delay(3000);
Goto TRYAGAIN;
End;

(* REMOVE EMBEDDED BLANKS *)

StartSt=1;

EndSt=235;

While (Name[EndSt] = * *) and (EndSt > 0)) Do EndSt=EndSt - 1;
If EndSt > 0 Then Repeat
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If Name[EndSt] = * Then Begin
For J:=StartSt to EndSt - I Do Name[J]=Name[J + 1];
Name[EndSt]:="’;
EndSt=EndSt - 1;
End
Else StartSt:=StartSt + 1;
Until (StartSt >= EndSt);

End; (* Procedure FileName *)
~L
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Appendix J.17
FindCount

Program FindCount(Input,Output);
{3C-}

STEP 10 - Find & Count Data. This program is used to
Evaluate the number of occurences of data in a given
data set.

Deborah A. Holder

TYPE
HoldName = array [1..25] of char;
DateTimeType = String[8];
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end,
String20 = string[207};
String10 = string[10];
Charl2arr = array [1..12] of char;
String255 = string[235};
String50 = string[50];
String6 = string[6];
DPointer = *DirRec;
DirRec = record
Size: real;
Hr, Minu: integer;
Year,Month,Dav: integer;
Next,Prev: DPointer;
Name: String20;
end;
FPointer = “FieldRec;
SPointer = *FieldRec;
FieldRec = record
Fields: String255;
Occurences: real;
Next: FPointer;
end;
SortRec = record
Fields: String255;
Occurences; real;
end;
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ImageType = array [1..4096] of char;
Path = string[64];

VAR
HeapTop: *Integer;
NoFiles: integer;
Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
FirstFieldRec,LastFieldRec: array [1..5] of FPointer;
FirstSortRec: SPointer;
NewSortRec: SPointer;
NewFieldRec: FPointer;
IFileName: Path;
GFN.,InFile: Text;
RegFile,ValFile: Boolean;
J.K.I: integer;
BegCol,EndCol: array [1..5) of integer;
CombineWith: arrayv [1..5] of integer;
MaxRec: array [1..5] of integer;
NumFields: integer;
Line: String255;
LineArr; array [1..5] of String255;
SortNo: integer;
SortAns: Char;
HelpMsg: integer;
Image: ImageType;
CrtMode : Byte absolute $0040:50049;
MonoBuffer: ImageType absolute $B000:$0000;
ColorBuffer: ImageType absolute $B800:$50000;
ChkDir,ProgDrvDir,DrvDir: Path;

{$1BoxWin.pas}
{$IHelp.pas)
{$1AddDir.pas)
{$1Comments.pas}
{SIExists.pas}
{$1DiskSpace.pas}
{$1Ge1Dir.pas}
{$1DirLst.pas)
{$1FileName.pas}
{$1Date.pas)
{$1Time.pas}
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Procedure GetCol; (* Find Beginning and Ending Columns *)

TYPE
String3 = string[3};

VAR
I: integer;
BegCh,EndCh,ComCh: String3;
Row.,Col: integer;
Limit,Code: integer;
ChkVal: integer;

Procedure ReadCol(Var ChStr: String3);

VAR
J. integer;
Ch: char;

Begin (* Procedure ReadCol *)
ChStr:="";
CH:=" 7,
Ji=1;
While ((Ord(Ch) <> 13) and (J <=Limit + 1)) Do Begin
GotoXY(Col,Row);
Read(kbd,ch);
Case Ord(Ch) of
27: Begin
If KeyPressed Then Begin
Read(Kbd,ch);
If Ord(Ch) = 59 Then
Case HelpMsg of
1: Help(CEnter the Beginning Column of the field.",”);
2: Help(Enter the Ending Column of the field.”,”);
3: Help(CEnter the Field number to be combined.”.”);
End; (* Case HelpMsg *)
Endg;
End;
48..57: If J <=Limit Then Begin
GotoXY(Col,Row);
Write(Ch);
Insert(Ch,ChStr,I);
Col:=Col + I;
=]+ 1
End;

3
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8. If J > 1 Then Begin
Coli=Col - 1;
=1 - 1
Delete(ChStr,J,1);
GotoXY(Col,Row);
Write(’ "),
End;

End;

Begin (* Procedure GetCol *)
I:=1;Row:=4;
BegCh:="", EndCh:=";
Limit:=3;
GotoXY(26.1);
WriteCBEGINNING AND ENDING COLUMNS’);
GotoXY(10,22);
Write("'Press RETURN after entering all starting and ending columns’);
Repeat
GotoXY(20,Row);
Write('Field number °,I:1,” starts in column: "):
Col:=53; HelpMsg:=1,
ReadCol(BegCh);
Val(BegCh,BegCol[I],Code);
If BegCol{l] <> 0 Then Begin
NumFields:=I;
Row:=Row + I,
GotoXY(20,Row);
Write('Field number °,I:1,” ends in column: )
Col:=53; HelpMsg:=2;
ReadCol(EndCh);
Val(EndCh,EndCol{I],Code);
If ((EndCol[{I] = 0) or (EndCol[I] < BegCol[I]))
Then EndCol{ll:=BegCol[I];
End;
Row:=Row + 2;
I=I + 1;
Until ((I > 5) or (BegCol{l - 1] = 0)};

CirScr; Row:=8; Limit:=1; Ii=1;
GotoXY(31,2);
WriteCCOMBINED FIELDS);



GotoXY(10,22);
Write(Press RETURN after entering all combined fields’);
Repeat
GotoXY(15,Row);
Write("Combine Field Number *,I:1,” with Field Number : _");
Col:=58; HelpMsg:=3;
ReadCol{ComCh);
ChkVal:=0;
Val{ComCh,ChkVal,Code);
If ChkVal <= NumFields Then Begin
CombineWith[I}=ChkVal;
Row:;=Row + 2;
I=1+1;
End
Else Begin
GotoXY(1,21); CIrtEQOL;

GotoXY(15,21); Write(*G, Invalid Field !! Field was not defined’);

End;
Until (I > NumFields);

End; (* Procedure GetCol ¥)

Procedure BreakAndCombine;

VAR
I: integer;

Begin (* Procedure BreakUpLine *)

(* Break up String *)
For I'=1 to NumFields Do
LineArt{l}:=Copy(Line,BegCol{1],EndCol[I] - BegCol[I] + 1);

(* Combine proper Strings *)
For I'=1 to NumFields Do Begin
If CombineWith{I] <> 0 Then
LineArr{I]=LineArr[l] + LineArr[CombineWith[I}];
End;

End; (* Procedure BreakUpLine *)

T — R T s s ——

Procedure FindOccurences;

VAR
I. integer;
TrackField: FPointer;
Found: Boolean;
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Begin (* Procedure FindOccurences *)

For I'=1 to NumFields Do Begin
Found:=False;
TrackField:=FirstFieldRec[l];
While ((TrackField <> Nil) and (Found = False)) Do Begin
If LineArr[I] = TrackField~.Fields Then Begin
Found:=True;
TrackField*.Occurences:=TrackField*.Occurences + 1;
End;
TrackField:=TrackField".Next;
End; (* While Loop *)
If Found = False Then Begin
New(NewFieldRec);
MaxRec[I:=MaxRec[I] + 1;
NewFieldRec” Fields:="";
NewFieldRec* .Occurences:=0;
NewFieldRec”.Fields:=LineArr(I];
NewFieldRec” .Occurences:=1;
If FirstFieldRec[l] = Nil Then
FirstFieldRec[l}=NewFieldRec
Else LastFieldRec[I]*.Next:=NewFieldRec;
LastFieldRec[I]=NewFieldRec;
LastFieldRec[1]".Next:=Nil;
Endg;
End; (* For Loop *)

: (* Procedure FindOccurences *)
Procedure PrintOccurences;

VAR
J.I: integer;
Max: integer;
TrackRec: array [1..5] of FPointer;
PrtTime,PrtDate: DateTimeType;
PrtLen: integer;

Begin (* Procedure PrintOccurences *)

ClrScr;
GotoXY(27,10);
Write(*G,”PRINTING RESULTS");
Max:=MaxRec[1];
For I:=2 to NumFields Do
If MaxRec[I] > Max Then Max:=MaxRec[I];



J-78

For I'=1 to NumFields Do TrackRec[Il:=FirstFieldRec[I];
Writeln(Lst,"L);
PrtDate:=Date;
PrtTime:=Time;
Writeln(Lst,’Date : °,PrtDate);
Write(Lst,"Time : *,PrtTime);
Writeln(Lst,'File : *,IFileName);
For I'=1 to NumFields Do Begin
Write(Lst,” field’ 1.2, col. (,BegCol[1}:3," - *.EndCol{I}:3,"));
If CombineWith[l] <> 0 Then Write(Lst,” & combined with field’,CombineWith[I}:3);
Writeln(Lst);
End;
Writeln(lst);
Write(Lst,” *:7);
For I=1 to NumFields Do Begin
PrtLen:=EndCol[I} - BegCol[I] + 1;
If CombtineWith{l} <> 0 Then
PrtLen:=PrtlLen + EndCol[CombineWith[I]] - BegCol[CombineWith[I]] + 1;
Write{Lst,’Field # ,I:PrtLen,” ’);
End;
Writeln(Lst);
Write(Lst,” Numb. °);
For I'=1 to NumFields Do Begin
Write(Lst,’[count] *);
Prilen:=EndCol[l] - BegCol[l] + 1;
If CombineWith{I] <> 0 Then
PrtLen:=PrtLen + EndCol{CombineWith[I]] - BegCol[CombineWith{I]}] + 1;
For I:=1 to Prtlen Do
Write(Lst,”*");
Write(Lst,” °);
Endg;
Writeln(Lst);
For J:=1 to Max Do Begin
Write(lst,J:5,°.°);
For I'=1 to NumFields Do Begin
Prilen:=EndCol[l] - BegCol{I] + 1;
If CombineWith[I] <> 0 Then
PrtLen:=PrtLen + EndCol{CombineWith{I]] - BegCol[CombineWith[I]] + 1;
If TrackRec[I]} <> Nil Then Begin
Write(Lst,” [’,TrackRec[I]*.Occurences:4:0,’] *);
Write(Ist, TrackRec[I1*.Fields:PrtlLen,’ ’)
End
Else Write(Ist,” *:10,” *:PrtLen);
End;
Writeln(Lst);
For I:=1 to NumFields Do
If TrackRec[I} <> Nil Then TrackRec[I]:=TrackRec[l1]" .Next;
End;
End; (* Procedure PrintOccurences *)
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Procedure SortArr;

VAR
TrackRec: FPointer;
Cur,Prev,CPrev,Comp: FPointer;
HCur:FPointer;

Begin (* Procedure SortArr ¥)

Cur:=FirstFieldRec[SortNo];
HCur:=Cur;
Previ=Nil;
CPrev;=Cur;
Comp:=Cur® Next;
Repeat
If Comp <> Nil Then Repeat
If Cur~.Fields < Comp”.Fields Then Begin
CPrev:=Comp;
Comp:=Comp~.Next;
End
Else Begin
CPrev”.Next:=Comp~.Next;
Comp*.Next:=Cur;
If Prev <> Nil Then Prev*.Next:=Comp;
If Cur = HCur Then HCur:=Comp;
Cur:=Comp;
CPrev:=Cur;
Comp:=Cur”.Next;
End;
Until (Comp = Nil);
Prev:=Cur;
Cur:=Cur”.Next;
CPrev:=Cur;
Comp:=Cur”.Next;
Until Cur = Nil;

FirstFieldRec[SortNo]:=HCur;
End; (* Procedure SortArr *¥)

Procedure SortRecords;

VAR
I: integer;
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Begin
ClrScr;
GotoXY(29,10);
Write(*G,”SORTING FIELDS’);
For I'=1 To NumFields Do Begin
SortNo:=I;
SortArr;
End;

Begin (* Program FindCount *)

GraphBackGround(Blue);
TextBackGround(Blue);

ClrSer;

BoxWin(1,1,80,24," STEP 10 ),
GotoXY(26,10);

Write(’>>> Find & Count Data <<<’);
GotoXY(1,1);

GetDir(0,ProgDrvDir);

Assign(GFN,"GFN_ Nail');

Reset(GFN);

ChkDir="";

ReadIn(GFN,DrvDir);

Close(GFNj;

ChkDir=DrvDir;

If Length(ChkDir) = 2 Then ChkDir:=ChkDir + *\;
Delay(1000);

Mark{HeapTop);

ValFile:=False;

RegFile:=True;

While ValFile = False Do Begin
IFileName:=’ ’
FileName(IFileName,” Input °);

If ProgDrvDir <> DrvDir Then AddDir(IFileName);
ValFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12);, CIrEOL;
GotoXY(15,12); Write(*G,’File Does Not Exist’);
Delay(3000);
End;

End;

Release(HeapTop);

Assign(InFile IFileName);
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ReSet(InFile);

For I'=1 to 5 Do Begin
BegColfI}:=0; EndCol{I}.=0;
CombineWith[1]:=0;

End;

NumFields:=0;

I:=1;

CirScr;

GetCol;

ClrScr;

Mark(HeapTop);

For I'=1 to 5 Do Begin
FirstFieldRec{I]:=Nil;
MaxRec[I}:=0;

End;

While (NOT EOF({InFile)) Do Begin
Readin(InFile,Line);
BreakAndCombine;
FindOccurences;

End;

ClrScr;

GotoXY(18,10);

Write('Do wish to Sort fields? [Y,N]: _°);

K:=WhereX - 1; J:=WhereY;

Repeat
SortAns:='’;

GotoXY(K.,JI);

Read(Kbd,SortAns);

If Ord(SortAns) = 27 Then Begin
If KeyPressed Then Read(Kbd,SortAns);
If Ord(SortAns) = 59 Then

HelpCEnter Y if you wish the fields selected to be sorted.”.”

End
Else Begin
SortAns:=UpCase(SortAns),
GotoXY(K.I);
Write(SortAns);
If ((SortAns <> ’Y’) and (SortAns <> "N')} Then Begin
GotoXY(10,15); Write(*G,'Invalid Response’);
End;
End;
Until ((SortAns = 'Y’) or (SortAns = 'N’));
If SortAns = 'Y' Then SortRecords;
PrintOccurences;
Close(InFile);
Release(HeapTop);
Window(1,1,80,25);
ClrScr;
End.
~Z
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Appendix J.18
FixR710

Program FixR710(Input,Output);
(3C-}

STEP 13 - Fix R710. This program is used to reduce the
R710 report to a simplified data set.

Deborah A. Holder

TYPE
‘HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end;
String255 = string[{255];
String20 = string[20];
String50 = string[50];
Charl2arr = array [1..12] of char;
Stringl0Q = string[10];

String3 = string[3];
String6 = string[6];
DPointer = ~DirRec;
DirRec = record
Size: real;

Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
ImageType = array [1..4096] of char;
Path = string[64];

VAR
HeapTop: “Integer;
K ,I,NoFiles: integer;
Check,L.c,Code: integer;
Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
TFile,OFileName,IFileName: Path;
GFN,InFile,OutFile: Text;
Line: String253;
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Default,Found,RegFile,ValFile: Boolean;

Ans: char;

Month: array [1..12] of string6;

ChkMonth,Year: stringé;

BY,Y: real;

Image: ImageType;
Field,MaxField: Integer;
UppCase,Quit: Boolean;

CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:50000;
ColorBuffer; ImageType absolute $B800:50000;
ChkFile,ChkDir,ProgDrvDir,DrvDir: Path;

TempCom: String233;

TmpCom], TmpCom?2, TmpCom3, TmpCom4,TmpCom35: Path;
HlpMsgl HlpMsg?2: String255;

{$1Boxwin.pas)
{$1Help.pas}
{$S1AddDir.pas)
{$1Comments.pas)
{$1Exists.pas)
{$1DiskSpace.pas)
{$1GetDir.pas)
{$1DirLst.pas)
{$IFileName.pas)
{$1AddFileExt.pas}
{$S1ReadField.pas)
{SIReadCom.pas}
{$1DisCom.pas}
{$TUpdateCom.pas)
{$1CreatSqr.pas)

Procedure InitMonth;

Begin (* Procedure InitMonth *)

MONTH][ 1]1="JAN’; MONTH[ 2}:=’FEB’; MONTH[ 3}:="MAR’;, MONTH] 4}:='APR";

MONTH][ 5:="MAY’; MONTH] 6]}:="JUN’; MONTH] 7}:="JUL'; MONTH] 8]=’AUG’;
MONTH[ 9]:="SEP; MONTH[10]:=’"OCT’; MONTH[11}="NOV’; MONTH[12]:='DEC";
RS S NS TSN Orm T O wr T ====—‘——==———-—‘=:::::::::*)
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Begin
(* Open Input File *)

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);

CirScr; Default:=False;
BoxWin(1,1,80,24, STEP 13°);
GotoXY(31,10);

Write(’>>> Fix R710 <<<*);
GotoXY(1,1);
GetDir(0,ProgDrvDir);
Assign(GFN,"GFN_Nail’);
Reset(GFN);

ChkDir="";
ReadIn{(GFN,DrvDir);
Close(GFN);

ChkDir:=DrvDir;

If Length(ChkDir) = 2 Then ChkDiri=ChkDir + °\’;
Delay(1000);

Mark(HeapTop);

CirScr;
GotoXY(10,2);
Write("This program will CHANGE the input file of R710 data into’);
GotoXY(10,3);
Write(’ a compressed file.”);
Delay(3000);
ValFile:=False;
While ValFile = False Do Begin
IFileName:=’ *
RegFile:=True;
FileName(IFileName,” Input °);
AddFileExt(IFileName,"DAT’);
If ProgDrvDir <> DrvDir Then AddDir(IFileName);
ValFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G,’File Does Not Exist 1I");
Delay(2000);
End;
End;
Release(HeapTop);
Assign(InFile IFileName);
Reset(InFile);
TFile:="Temp.zz2’;
If ProgDrvDir <> DrvDir Then AddDir(TFile),
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Assign(OutFile, TFile);
Rewrite(OutFife);
InitMonth;

LC:=0;
ClrScr; Found:=False;
While ((Found = False) and (Not EOF(InFile))) Do Begin
ReadlIn(InFile,Line);
If PosCREPORT PERIOD:’,Line) <> 0 Then Begin
Found:=True;
K:=Pos(’:’,Line);
ChkMonth:=Copy(Line, K+3,3);
Year:=Copy(Line, K+7,2);

For I'=1 to 12 Do
If ChkMonth = Month[I] Then K:=[;

For I'=1 to Length(Year)
Do If Year[l] =" * Then Delete(Year,I,1);

Val(Year,Y,Code);
BY:=Y;
Y:=30.42 * K;
Str(Y:4:0,Year);
Writeln(OutFile,Year,BY:4:0);

End;

End;
While (Not EOF(InFile)) Do Begin

ReadIn(InFile,Line);

Lci=Lc + 1;

K:=1; Found:=False;

While ((K <=12) and (Found = False)) Do Begin
Check:=Pos(Month[K],Line);
If ((Check <> 0) and (Check < 5)) Then Found:=True
Else K:=K + I;

End;

If Found = True Then Begin
If Check <> | Then

Delete(Line,Check - 1,1);
Year:=Copy(Line,5,4);
For I'=1 to Length(Year)
Do If Year[l] =’ * Then Delete(Year,I,1);

Val(Year,Y,Code);

Y:=(Y - BY) * 365.0 + 30.42 * K;
Str(Y:4:0,Year);

Delete(Line,1,20);
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Insert(Year + ' ’,Line,l);
Delete(Line,11,10);
Delete(Line,17, 6);
Delete(L.ine,23, 8);
Delete(Line,29, 9);
Delete(Line,35, 6);
Delete(Line 41, 9);
Delete(Line,47, 3);
Writeln(OutFile,Line);
Write(le,” *,Month[k],” *);
End;
If PosCORG ’,Line) > 0 Then Begin
Writeln;
I=1;
While Line{l] = > * Do Delete(Line,l,1);
Writeln{OutFile,Line);
Writeln{Line);
End;
End;
Close(InFile);
Close(QutFile);
CreateSqr;

End"Z
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Appendix J.19
FormatRA

Program FormatRA(input,output);
{(8C-}

STEP 19 - Format data for Regression Analysis. This step
changes the cutput file ¢reated by Step 2 to a compressed
format required for input to Step 4.

Deborah A. Holder

TYPE

Str160 = string[160];
HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end;
Charl2arr = array [1..12] of char;
String235 = string{255];
String30 = String{50];
String20 = string[20];
String10 = string[10];
String3 = string[3];
String6 = string[6];
DPointer = *DirRec;
DirRec = record
Size: real;
Hr, Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
ImageType = array [1..4096] of char;
Path = string[64];

VAR

GFN,InFile,OutFile: Text;

ChkFile ,IFileName, OFileName: Path;
HeapTop: *Integer;

Code,l,J,K NoFiles: integer;
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Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
UppCase,Default,Quit,ReqFile,ValFile: Boolean;
ZeroAns,Ans: Char;

Field,MaxField: Integer;

FOStr,F1Str:String20;

FO,F1: real;

VOStr,VI1Str, V2Str, V3Str,V4Str: String20;

Line: Strl160;

Image: ImageType;

CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:50000;
ColorBuffer: ImageType absolute $B800:30000;
ChkDir,ProgDrvDir,Dry Dir; Path;

TempCom: String255;

TmpCom!l, TmpCom2, TmpCom3, TmpCom4, TmpCom?3: Path;
HlpMsgl,HlpMsg?2: String235;

{$IBoxWin.pas)
{S1Help.pas)
{$1AddDir.pas)
{$1Comments.pas}
{SIExists.pas)
{$IDiskSpace.pas)
{$1GetDir.pas}
{$1DirLst.pas)
(SIFileName.pas)
{$1AddFileExt.pas)
{$1IReadField.pas}
{$IReadCom.pas}
{($IDisCom.pas}
{$1UpdateCom.pas}

Begin

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);
Default:=False;

ClrScr;

BoxWin(1,1,80,24," STEP 19°);
GotoXY(17,10);

write(’>>> Format Data for Regression Analysis <<<’);
GotoXY(1,1);
GetDir(0,ProgDrvDir);
Assign(GFN,"GFN_ Nail');
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Reset(GFN);
ChkFile:="; ChkDir:=""; DrvDir=",
ReadIn(GFN,DrvDir);
ReadIn(GFN,ChkFile);
Close(GFN);
ChkDir:=DrvDir;
If Length(ChkDir) = 2 Then ChkDir:=ChkDir + "\”;
Delay(1000);
If ((ChkFile <> ***¥') and (Pos(DTC’,ChkFile) >0)) Then Begin
Default:=True;
IFilename:="; IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFileName);
End
Else Begin
Mark(HeapTop);

ValFile:=False;
While ValFile = False Do Begin
IFileName:=’ *
ReqFile:=True;
FileNan:2{IFileName," Input °);
AddFileExt(IFileName, ' DTC’);
If ProgDrvDir <> DrvDir Then AddDir(IFileName),
YalFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write("G,'File Does Not Exists’);
Delay(3000);
End;
End;
Release(HeapTop);

End;

If ((ChkFile <> ***") and (Pos(C'DTC’.ChkFile) >0)) Then Begin
QOFilename:=""; OFileName:=ChkFile;
AddFileExt(OFileName,”DTD’);

ChkFile:=0OFileName;

Assign(GFEN,GFN_Nail’);

ReWrite(GFN);

Writeln(GFN,DrvDir);

Writeln(GFN,ChkFile);

Close(GFN);

If DrvDir <> ProgDrvDir Then AddDir(OFileName);

End

Else Begin
Mark(HeapTop);
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(* Get Output File and open File ¥)
ValFile:=True,
Repeat
OFileName:=’ ’
ReqgFile:=True;
FileName(OfileName,” Output ’);
AddFileExt(OFileName,/DTD’);
If ProgDrvDir <> DrvDir Then AddDir(OFileName);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEQOL;
GotoXY(1,13); CIrEQL;
GotoXY(17,12); Write("G,’File Already Exist I'");
GotoXY(17,13); Write("Do you wish to overwrite 71 ");
GotoXY(WhereX -1,WhereY);
Read(kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX,WhereY);
Write(Ans);
If Ans =Y’ Then ValFile:=False;
End;
Until (ValFile = False);
Release(HeapTop);
End;

Assign(InFile,IFileName);
ReSet(InFile);
Assign{QutFile, OFileName);
ReWrite(OutFile);

If Default = False Then Begin
ClrScr;
GotoXY(17,10);
Write("Do you wish to exclude zeros [Y/N]
J.:=WhereX - I; K:=WhereY;

)

Repeat
ZeroAns:=" 7
GotoXY(J,K);
Read(kbd,ZeroAns);
If Ord(ZeroAns) = 27 Then Begin
Read(Kbd,ZeroAns);

If Ord(ZeroAns) = 59 Then HelpCEnter Y if you wish to exclude zeros from the file.”,
Enter N if you wish to include zeros.’);
End
Else Begin
ZeroAns:=Upcase(ZeroAns);
GotoXY(1,K);
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Write(ZeroAns);
If ({(ZeroAns <> *Y’) and (ZeroAns <> "N’)) Then Begin
GotoXY(10,15); Write(*~G, Invalid Response’),
End;
Eng;
Until ((ZeroAns = 'N°) or (ZeroAns = "Y"));
End
Else ZeroAns:="Y’;
CirScr;
GotoXY(17,10);
Write(CFORMATTING FILE FOR REGRESSION ANALYSIS');
Code:=5;
Writeln(QutFile,Code);
While (NOT EQOF(InFile)) Do Begin

Line:="";

Readin(InFile,Line);

FOStr:=Copy(Line,123,3);

F1Sir:=Copy(Line, 126,6);

I:=1;

Repeat

If FOStr[I] = * * Then
Delete(FOStr,I,1)
Else Ii=I + I;

Until (I >= Length(F0Str));

L=1;

Repeat

If F1Str[I} =" Then
Delete(F1Str,1,1)
Else Ii=1 + 1;

Until (1 >= Length(F1Str));

Val(F0Str, FO,Code);

Val(FiStr,F1,Code);

If ((ZeroAns <> *Y’) or ((ZeroAns = *Y’) and (F1 >=1))) Then Begin
VOStr:=Copy(Line,56,7);
VIStr:=Copv(Line,132,6);
V25Str:=Copy(Line,138,6);
Viastr:=Copv(Line,144,6);
V4Str:=Copy(Line,150,6);

If FO <> 0 Then Begin
F1:=F1 + FO * 0.01;
F1Str:="";
Str(F1:12:10,F15tr);

End

Else Begin
J:=Length(F15tr);

If J < 6 Then
For I=1 to 6 - J Do
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Insert(* *,F1Str,1);
End;
Writeln(OutFile F1Str);
Writeln(OutFile, VOStr);
Writeln(OutFile, V1Str);
Writeln(OutFile,V2Str);
Writein(OutFile, V3Str);
Writeln(QutFile,V4Str);
End;
End; (* While Not EOF *)
Close(InFile);

Flush(QutFile);

Close(OutFile);

TempCom:="FILE FORMATTED FOR REGRESSION ANALYSIS USING INPUT FILE * + IFileNa
UpdateCom;

End.*Z
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Appendix J.20
GetDirectory

Procedure GetDirectory(TmpMask:Charl2arr);

VAR
DTA: array [1..43] of byte; .
Mask: Charl2arr;
Reg: RegRec;
TheDate, Tim: integer;
CheckSize: array [1..4] of byte;
CSize: real;
J.Error,L integer;
CH: Char;
NamR: String20;

Begin

If ChkDir <> ProgDrvDir Then

ChDir(ChkDir);,
FillChar(DTA,SizeOf(DTA),0);
FillChar(Mask,SizeOf(Mask),0);
FillChar(NamR SizeOf (NamR),0);
NoFiles:=0;

Reg.ax:=51A00;
Reg.ds:=Seg(DTAY,
Reg.dx:=Ofs(DTA);
Intr($21,Reg);
Mask:=TmpMask;
Reg.ax:=34E00;
Reg.ds:=Seg(Mask);
Reg.dx:=0fs(Mask),
Reg.cxi=22;
Intr($21,Reg);
Error:=0;
Error:=Reg.ax and $FF;
FirstRec:=Nil;
If (Error = 0) then Begin
I.=1;
Repeat
NamR[I}:=Chr(Mem[Seg(DTA):Ofs(DTA)+29+1]);
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L=1 + I;
Until not (NamR{[I - 1]in [ *..""]) or (I > 20);
NamR[0]:=Chr(I - 1);

For I'=1 to 4 Do
CheckSize[Il:=Mem[Seg(DTA):Ofs(DTA)+25 + I;

Tim:=MemW[Seg(Dta):Ofs(DTA)+22};
TheDate:=MemW[Seg(Dta):Ofs(DT A)+24];

New(NewRec);
NewRec”.Name:=NamR;

CSize:=0;

CSize:=CSize + CheckSize[l];

CSize:=CSize + CheckSize[2] * 256.0;

CSize:=CSize + CheckSize[3] * 65536.0;

If CheckSize[4] > 0 Then

For I'=1 to CheckSize[4] Do

CSize:=CSize * i0;

NewRec” Size:=CSize;

If Tim < 0 Then

Tim:=1024 + ((32767 + Tim) DIV 32)
Else Tim:=Tim DIV 32;
NewRec” Minu:=Tim Mod 64;
Tim:=Tim DIV 64;
NewRec* Hr:=Tim;

NewRec”.Dayv:=TheDate MOD 32;
TheDate:=TheDate DIV 32;
NewRec” .Month:=TheDate MOD 16;
TheDate:=TheDate DIV 16;
NewRec”.Year.=TheDate + 80;

If FirstRec = Nil Then Begin
FirstRec:=NewRec;
NewRec”.Prev:=Nil;

End

Else Begin
LastRec”.Next:=NewRec;
NewRec”*.Previ=LastRec;

End;

LastRec:=NewRec;

LastRec™.next:=Nil;

NoFiles:=NoFiles + 1;
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End; (* Error = 0 ¥*)

While (Error = 0) do Begin

Error:=0;

Reg.ax:=54F00;

Reg.cx:=22;

Intr($21,Reg);

Error:=Reg.ax and $FF;

I=1;

Repeat
NamR[I]:=Chr(Mem[Seg(DTA):Ofs(DTA)+25+11);
I=1 + 1;

Until not (NamR[I - 1]in [ "..""]) or (I > 20);

NamR[0}:=Chr{l - 1);

For =1 to 4 Do :
CheckSize{I=Mem[Seg(DTA)Ofs(DTA)+25 + I};

Tim:=MemW[Seg(Dta).Ofs(DTA)+22};
TheDate:=MemW[Seg(Dta):Of s(DTA)+24];

If Error = 0 Then Begin
New(NewRec);
NewRec*.Name:=NamR;

CSize:=0;

CSize:=CSize + CheckSize[1};

CSize:=CSize + CheckSize[2] * 256.0;

CSize:=CSize + CheckSize[3] * 65336.0;

If CheckSize[4] > 0 Then

For =1 to CheckSize[4] Do
CSize:=CSize * 10;

NewRec” .Size:=(CSize;

If Tim < 0 Then

Tim:=1024 + ((32767 + Tim) DIV 32)
Else Tim:=Tim DIV 32;
NewRec” . Minu:=Tim Mod 64,
Tim:=Tim DIV 64;
NewRec*. Hr:=Tim;

NewRec” Day:=TheDate MOD 32;
TheDate:=TheDate DIV 32;
NewRec* .Month:=TheDate MOD 16;
TheDate:=TheDate DIV 16;
NewRec”.Year:=TheDate + 80;
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If FirstRec = Nil Then Begin
FirstRec:=NewRec;
NewRec" Prev:=Nil;

End

Else Begin
LastRec”.Next:=NewRec;
NewRec”™ .Previ=LastRec;

End;

LastRec:=NewRec;

LastRec”.next:=Nil;

Endg;
If Error = 0 Then NoFiles:=NoFiles + 1;
End; (* While Error = 0 ¥)
If ChkDir <> ProgDrvDir Then
ChDir(ProgDrvDir);

End; (* Procedure GetDir *)
~Z
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Appendix J.21
Help
Procedure Help(HelpMsgl HelpMsg2:String255);

VAR
Ch: char;
Image:ImageType;

Begin

If CrtMode = 7 Then
Image:=MonoBuffer
Else
Image:=ColorBuffer;
BoxWin(10,10,70,20," Press Space Bar to Exit *);
TextColor(Black);
TextBackGround(LightGray);
ClrScr;
GotoXY(1,2);
Writeln(HelpMsgl);
GotoXY(1,WhereY);
Writeln(HelpMsg2);
Ch:="";
Read(kbd,ch);
If CrtMode = 7 Then
MonoBuffer:=Image
Else ColorBuffer:=Image;
TextColor(Yellow);
TextBackGround(Blue);
Window(2,2,79,24);

End;*Z



[BLANK PAGE]
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Appendix J.22

Include710
Program Include710(input,output);
{3C-}
Deborah A. Holder
LABEL
TRYAGAIN;
TYPE

Array70 = Array [1..70] of char;

String255 = string[255];

String70 = String[70];

String50 = String[507;

String20 = String[20];

Stringl0 = String[10};

String3 = String[3];

String150 = string[150];

Charl2arr = array [1..12] of char;

HoldName = array [1..25] of char;

RegRec = record

ax,bx,cx,dx,bp,si,di,ds,es, flags: integer;

end;

DPointer = ~DirRec;

DirRec = record
Size: real;
Hr Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;

End;

SqrRec = record
SqrLine:Array70;
end;

SarString = string{10];
Path = String[64];
ImageType = array [1..4096] of char;



J-99

DateTimeType = String[8];

VAR
Sgrdqt: File of SgrRec;
OFileName,SFileName,IFileName: Path;
GFN,INFile,OutFile MtbfFile: text;
ILine,OLine: Siring255;
T1Str, T2Str, T3Str: Stringl0;
T2,T3,Delta,Max: Integer;
A1Str A2Str,A3S5tr,A4Str,A5Str: Stringl0;
Al,A2 A3 A4 A5 Real;
$x,S1,82,83,54,S5:Real;
Rs1,CCO,F: real;
HeapTop: "Integer;
NoFiles: integer;
Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
FileEnd,l,J,K: integer;
NextSq,Sq,Ifrs,Code: integer;
FN: array [1..50] of real;
Sarin: SqrRec;
ChkVal,HoldValiinteger;
UppCase,First: Boolean,
ChkLine: String70;
SqStrArr: arrayv [1..50] of SqrString;
SqAdd: array [1..50] of integer;
ChkSqd: SqrString;
CpStr: SqrString;
SqrFileName,CurDir: Path;
Ans,NewDrive: char;
Default,Quit,Found,ReqFile,ValFile: Boolean;
Replace,Initial: integer;
Field , MaxField: Integer;
Line: String150;
PriDate,PrtTime: DateTimeTvpe;
Image: ImageType;
CrtMode: Byte absolute $0040:30049;
MonoBuffer: ImageType absolute $B000:50000;
ColorBuffer: ImageType absolute $B800:$0000;
ChkFile,ChkDir,ProgDrvDir,DrvDir: Path;
TempCom: String255;
RdStr,TmpCom !, TmpCom2, TmpCom3, TmpCom4, TmpCom5: Path;
HipMsgl HlpMsg2: String255;

{$IBoxWin.pas)
{S1Help.pas)
{$1AddDir.pas)



{$1Comments.pas)}
{SIExists.pas}
{$1DiskSpace.pas}
{$1GetDir.pas)
{$1Dirlst.pas)
{$IFileName.pas}
{$1AddFileExt.pas)
{$1Time.pas}
{$1Date.pas}
{$IReadField.pas)
{$IReadCom.pas)
{$1DisCom.pas)
{$1UpdateCom.pas}

Procedure BuildStr;

VAR
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FirstLine,SecondLine: String!50;
S1Str,528tr,S35tr,S48tr,$551tr; Stringl10;

Begin (* Procedure BuildStr *)

S2:=Int(S2 + 0.5);
S3:=Int(S3 + 0.5);
S4:=In1(S84 + 0.5);
SS:=Int(S5 + 0.5);

FirstLine:=Copy(ILine,1,113});
SecondLine:=Copy(ILine,126,11);

Str(51:7:0,51Str);
Str(S82:6:0,S2Str);
Str(83:6:0,535tr);
Str(54:6:0,545tr);
Str(85:6:0,555tr);
OLine;=";

OLine:=FirstLine + SecondLine + SI1Str + S2Str + S3Str + S4Str + S55tr;

End; (* Procedure BuildStr *)

(*= —emmmnee

VAR
I. Integer;
V: Real;
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Begin (* Function ValueStr *)

I=1;
Repeat

If InStr[I] ="' Then

Delete(InStr,1,1)

Else I=I + I,
Until (I >= Length(InStr));
Val(InStr,V,Code);
ValueStr:=V;

End; (* Function ValueStr *)

Begin (* Program Include710 *)

GraphBackGround(Blue);

TextBackGround(Blue);

TextColor(Yellow),

ClrScr; Replace:=0;

BoxWin(1,1,80,24, STEP 3 ");

GotoXY(26,10);

Write(’>>> Include R0710 Data <<<’);

GotoXY(1,1);

SqrFileName:="SqrDqt.sqr’;

GetDir(0,ProgDrvDir);

ChkDir:=""; ChkFile:=""; DrvDir=""

Default:=False;

Assign{(GFN,GFN_ Nail’);

Reset(GFN);

Readin(GFN,DrvDir);

ReadIn(GFN,ChkFile);

Close(GFN);

ChkDir:=DrvDir;

If Length(ChkDir) = 2 Then ChkDir:=ChkDir + \’;

Delay(1000);

If ChkFile <> >** Then Default:=True;

If Default = False Then Begin
ClrScr;
GotoXY(10,5);
Write("'This program requires an Input file named Sqrdat.sqr. This file’);
GotoXY(10,6);
Write(’is assumed to reside on the ’,DrvDir[1],” Drive. If this drive does not’);
GotoXY(10,7);
Write("contain the required file, input the correct drive: *);
GotoXY(WhereX -1, WhereY);
Readin(trm,NewDrive);
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NewDrive:=Upcase(NewDrive);
If Ord(NewDrive) <> 13 Then
SgrFileName:=NewDrive + " + SgrFileName
Else If ProgDrvDir <> DrvDir Then AddDir(SqrFileName);

End

Else If ProgDrvDir <> DrvDir Then AddDir(SgrFileName);

SFileName;="";

SFileName:=SqrFileName;

ValFile:=Exists(SFileName),

If ValFile = True Then Begin

Assign(Sqrdqt,SFileName);
Reset(Sqrdqt);
FileEnd:=FileSize(Sqrdqt) - 1;
{FileName:="";
ClrSer;
1frs:=0;
If Default = False Then Begin
GotoXY(5,10); Write("Do yvou want to set zero Tbf = adv.? [Y, NI *);
RdStr=";
HipMsgl:=' Enter Y if vou want to set zero Tbf = adv.’;
HipMsg2:="";
Field:=1; MaxField:=1; Quit:=False;
ReadField(RdStr,WhereX,WhereY,1);
If RdStr <> > Then Ans:=UpCase(RdStr{1])
Else Ans:="N’;
If Ans = 'Y’ Then Ifrs:=1;

End;

ClrScr;

(* Load Mibf .fac into array FC *)

For I=1 to 50 Do FN[I}=0;

I=1;

ValFile:=Exists("Mtbf.fac’);

If ValFile = True Then Begin
Assign(MtbfFile,"Mtbf . Fac’);
Reset(MtbfFile);

While ((NOT EOF(MtbfFile)) and (I <=48)) Do Begin
ReadIn(MtbfFile, FN[I]);
I=1 + 1;
End;
Close(Mib{File);
End;

(* Load Squad Data into arrays *)
For I=1 to 50 Do Begin
SgStrArr{i}="";
SqAdd[1]:=0;
End;

b
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Seek(Sqrdqt,0);

Read(Sqrdqt,Sqrin);

ChkLine:="";

ChkLine:=Sqrin.SqrLine;
CpStr:=Copy(ChkLine,1,4);

If CpStr{1] ="'’ Then Delete(CpStr,1,1);
Val(CpStr,HoldVal,Code); S5q:=0;

For I:=1 to FileEnd Do Begin

Seek(Sqrdat,1);

Read(Sqrdaqt,Sqrin);

ChkLine:="";

ChkLine:=5qrIn.SqrLine;

If (PosCORG :",ChkLine) <> 0) and (Sq < 50)) Then Begin
Sq:=Sq + I;
CpStr:=Copy(ChkLine,6,3);
SqStrArr[Sq):=CpSur;
SqAdd[Sql=L;

End;

End;

If ((ChkFile <> ***) and (PosC"DTB’,ChkFile) > 0)) Then Begin
IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFileName);,

End

Else Begin
Mark(HeapTop);

RegFile:=True;
ValFile:=False;
IFileName:="";
While ValFile = False Do Begin
ReqgFile:=True;
IFileName:=’ "
Filename(IFileName,” Input '),
AddFileExt(IFileName,"DTB’);
If DrvDir <> ProgDrvDir Then AddDir(1FileName);
ValFile:=Exists(IFileName);
If valFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G, File Does not Exist II");
Delay(3000);
End;
End;
Release(HeapTop);
End;

Assign(InFile,IFileName);
Reset(InFile);
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If ((ChkFile <> **¥’) and (Pos('DTB’,ChkFile) > 0)) Then Begin
OFileName:=Chk¥File;
AddFileExt(OFileName,'DTC’);
ChkFile:=OFileName;

If ProgDrvDir <> DrvDir Then AddDir(OFileName);
Assign(GFN,’GFN__ Nail’);

ReWrite(GFN);

WriteIn{(GFN,DrvDir);

Writeln(GFN,ChkFile);

Close(GFN);

End

Else Begin
Mark(HeapTop);

ValFile:=True;
OFileName:=";
While ValFile = True Do Begin
ReqFile:=True;
OFileName:=’ "
Filename(OFileName,” QOutput ’);
AddFileExt(OFileName,"DTC");
If DrvDir <> ProgDrvDir Then AddDir(OFileName);
VaiFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(" G, File Already Exist !'");
GotoXY(15,13); Write("Do you wish to overwrite?: ’);
GotoXY(WhereX -1,WhereY);
Read(Kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX -1,WhereY);

Write( Ans);
If Ans =Y Then ValFile:=False;
End;
End;
Release(HeapTop);
End;
Assign(OutFile,OFileName);
Rewrite(OutFile);
ClrScr;
GotoXY(30,10);

WriteCINCLUDE R710 DATA’);

(* Build DTC File ¥)

rsl:=0; Max:=512;

While NOT EOF(InFile) Do Begin
Al=0; A2:=0; A3:=0; A4=0; A5=0;
SI:=0; 82:=0; S$3:=0; S4:=0; S$5:=0;
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ReadIn(InFile,ILine);

TI1Str:=Copy(ILine,53,3);

T2Str:=Copy(IL.ine,56,6);

T3Str:=Copy(ILine,129,6);

T2:=Trunc(ValueStr(T2Str));

T3:=Trunc(ValueStr(T3Str));

Delta:=T2 - T3;

If Delta >= 900 Then Begin

T3:=T3*10 + 5;
If T3 < T2 Then T3:=T2;
End;
Found:=False; J:=1;
While ((Found = False) and (J <= Sq)) Do Begin
If SqStrArr[J] = TIStr Then Found:=True
Else y=] + };
End;
If J + 1 <=Sq Then NextSq:=SqgAdd[J + 1] - 1
Else NextSq:=FileEnd;
Found:=False; L=SqAdd[J] + I;
While ((Found = False) and (I <=NextSq)) Do Begin
Seek(Sqrdqt.I);
Read(Sardqt,Sqrin);
ChkLine:="";
ChkLine:=SqrIn.SqgrLine;
A1Str:=Copy(ChkLine,1,6);
A2Str:=Copv(ChkLine,6,5);
A3Str:=Copy(ChkLine,12,6);
A4Str:=Copy(ChkLine,18,6);
ASStri=Copy(ChkLine,24.6);
Al:=ValueStr(A1Str);
A2:=ValueStr(A2Str);
A3:=ValueStr(A3Str);
Ad:=ValueStr(A4Str);
AS:=ValueStr{ASStr);
If (T3 - A1) <=30 Then Found:=True
Else I=I + 1;

End;

If Found = False Then Begin

Al:=0; AZ=0;, A3=0; A4:=0; AS5:=0;
S1:=0; S2:=0; S3:=0; S4:=0; S$5:=0;

End;

F:=1 - (T3 Mod 30) /30.0;

S2:=A2 * F;, S3:=A3* F; S4=A4* F, S5=A5*F;

CCO:=F;

Found:=False;

While ((Found = False) and (I <=NextSq)) Do Begin
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CCO:=CCO + I;
Seek(Sqrdqt,I);
Read(Sqrdqt,Sqrin);
ChkLine:="";
ChkLine:=Sqrin.SqrLine;
A1Stri=Copy(ChkLine,1,6);
A2S8tr:=Copy(ChkLine,6,5);
A3Str:=Copy(ChkLine,12,6);
A4Str:=Copy(ChkLine,18,6);
AS5Stri=Copy(ChkLine,24,6);
Al:=ValueStr(A1Str);
A2:=ValueStr(A25tr);
A3:=ValueStr(A3S8tr);
Ad:=ValueStr(A45tr);
AS5:=ValueStr(AS5Str);
If (T2 - Al) <=30 Then Found:=True
Else Begin
I=1 + 1;
S2:=82 + A2; S3:=53 + A3; S4:=54 + Ad4; S§5:=535 + AS5;
End;
End;
If Found = False Then Begin
If CCO = 0 Then CCO:=1;
§2:=82/CCO, S§3:=83/CCO; $4:=54/CCO; S5:=55/CCQ;
End
Else Begin
F:=(T2 Mod 30)/30.0;
CCO:=CCO + F -1;
If CCO <=0 Then CCO:=1;
§2:=(82 + A2 * F)/CCO;
S3:=(83 + A3 * F)/CCOQ;
S4:=(S4 + A4 * F)/CCO;
S5:=(S5 + A5 * F)/CCO;
S1:=T2 - T3;
If T3 <= 0 Then Begin
St:=Trunc(T2 * 12/365) + 1; If S1 > 50 Then S1:=50;
SX:=(Max - T2) * Random; If Sx < 0 Then Sx:=0;
SE=FN[Trunc(S1)] * (Sx + T2);
SI:=Trunc(S1 + 0.5);
End;
If SI < 0 Then Sli=trunc(Rsl * 100)/100;
If ifrs = 1 Then Rsl:=(Rsl * 1 + S1)/1;
End;
BuildStr;
Writeln(QutFile,OLine);
End; (* While NOT EOF *)
Close(InFile);
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Close(OutFile);
TempCom:="FILE, ' + IFileName + ', HAS BEEN COMBINED WITH THE OPERATIONAL
DATA FROM THE R710 REPORT’;

UpdateCom;

End

Else Begin
ClrScr;
GotoXY(15,12);
Write(*G,’Sqrdqt.sqr does not exist’);
GotoXY(15,13);
Write(’You Need to Execute Step 13 First’);
Delay(3000);

End;

End. (* Program Include710 *}*Z
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Appendix J.23
LastFail

Program LastFail(Input,Output);
{($C-}

STEP 2 - Evaluate Time between Failures. This step
simplifies the data for analysis. The aircraft tail
numbers are used to find successive failure dates.
When dates are identified the difference is used to
calculate the time between failures (TBF).

Deborah A. Holder

TYPE
HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es flags: integer;
end;
ArrReal = Array [1..100,1..2] of real;
String253 = string[255];
String128 = String[128];
String3 = String[3];
String20 = String[20];
String50 = String[50};
TempRec = Record
TempVar: String128;
End;
Charl2arr = arrayv [1..12] of char;
String6 = String[6];
String10 = String{10];
DPointer = “DirRec;
DirRec = record
Size: real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
ImageType = array [1..4096] of char;
Path = string{64];

"

it



VAR
TN: ArrReal;

HeapTop: ~Integer;
NoTN,NoFiles: integer;
Top,Bottom: DPointer;
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FirstRec,LastRec,NewRec: DPointer;
TName,OFileName,IFileName: Path;
TailFile,GFN,INFile,QutFile: Text;

TempFile: File of TempRec;
LineRec: TempRec;
TempLine,Line: Stringl28§;
AStr: Array [1..20] of String20;
HoldSt, TTT,T,TSame: String20;
SD,SADI1.SDM: String20;

SaveSub,Row,FRST,SizeTTT: Iateger;

L.K,Code,Y,J,I,CSame: integer,
CX.V,BN,BOT: real;

FRec,LS: integer;
Ans: Char;

UppCase,Default,Quit,ReqgFile,ValFile: Boolean;
Field,MaxField: Integer,

Image: ImageType;

CrtMode: Byte absolute $0040:30049;

MonoBuffer: ImageType absolute $B000:30000;
ColorBuffer: ImageType absolute $B800:$0000;
ChkFile,ChkDir.ProgDrvDir,DrvDir: Path;

TempCom: String2535;

TmpCom!, TmpCom?2, TmpCom3, TmpCom4, TmpCom5
HilpMsgl HipMsg2: String255;

{SIBoxWin.pas}
{$IHelp.pas)}
{STAddDir.pas)
{$IComments.pas}
{$IExists.pas}
{$IDiskSpace.pas}
{$1GetDir.pas}
($1DirLst.pas)
{$1FileName.pas)
{$1AddFileExt.pas}
{$IReadField.pas)
{$1IReadCom.pas}
{$1DisCom.pas}
{$1UpdateCom.pas)

: Path;
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Procedure InitTN;

Begin (* Procedure InitTN *)

For I'=1 to 100 Do Begin
TN[1,1}3=0; TN[I,2}:=0;
End; NoTN:=0;

IFileName:=""; IFileName:="Tail.num’;
If DrvDir <> ProgDrvDir Then AddDir(IFilename);
If Exists(IFileName) = True Then Begin
Assign(TailFile, IFileName);
ReSet(TailFile);
While NOT EOF(TailFile) Do Bogin
NoTN:=NoTN + I;
Readin(TatlFile, TN[NoTN,I1],TN[NoTn,2]);
End;
Close(TailFile);
End;

End; (* Procedure InitTN ¥)

Begin (* Procedure BreakUpStr *)

AStr[1}1:=Copy(Line,1,1);
AStr[2]:=Copy(Line,2.7);
AStr[3}=Copy(Line,9,11);
AStr[4}=Copy(Line,20,16);
AStr[5}=Copy(Line,36.,6);
ASt[6]:=Copy(Line,42,11);
AStr{7}=Copy(Line,53,5);
AStr[8}=Copy(Line,58,5);
AStr[9]:=Copy(Line,63,9);
AStr[101=Copy(Line,72,5);
AStr[11]=Copy(Line,77,9);
AStr[12]=Copy({Line,86,2);
AStr{13}=Copy{Line,88,2);
AStr[14}:=Copy(Line,90,2);
AStr[151=Copy(Line,92,4);
AStr[{16]):=Copy(Line,96,4);
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AStr[17)=Copy(Line,100,8);
AStr[18}=Copy(Line,108,20);
AStr[19}=Copy(Line,126,1);

End; (* Procedure BreakUpStr *)

Begin

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);

ClrScr; Default:=False;
BoxWin(1,1,80,24," STEP 2 7);
GotoXY(20,10);

Write(’>>> Evalute Time Between Failures <<<’);
GotoXY(1,1);

GetDir(0,ProgDrvDir);
Assign(GFN,GFN_ Nail’);

ReSet(GFN);

ChkDir:="; ChkFile:=";
Readln(GFN,DrvDir);
Readln(GFN,ChkFile);

Close(GFN);

ChkDir:=DrvDir;

I Length(ChkDir) = 2 Then ChkDir:=ChkDir + *\’;
InitTN;

Delay(1000);

RegFile:=True;

(* Assign Input File and OutPut File *)

If ({(ChkFile <> ***) and (PosCDTA’,ChkFile) > 0)) Then Begin
Default:=True;
IFileName:=""; IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFilename);
End
Else Begin
Mark(HeapTop);

ValFile:=False; IFileName:="";

While ValFile = False Do Begin
IFileName:=’ %
FileName(IFileName,” Input °);
AddFileExt(IFileName,’DTA");
If DrvDir <> ProgDrvDir Then AddDir(IFilename);
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ValFile:=Exists(TFileName);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(~G, File Does Not Exist !I");
Delay(3000);
End;
End;
Release(HeapTop);

End;

If ((ChkFile <> ***') and (Pos('DTA’,ChkFile) > 0)) Then Begin
OFileName:="; OFileName:=ChkFile;
AddFileExt(OFileName,"DTB’);
ChkFile:=OFileName;

Assign(GFN,GFN _Nail’);

ReWrite(GFN);

Writeln(GFN,DrvDir);

Writeln(GFN,ChkFile);

Close(GFN);

If DrvDir <> ProgDrvDir Then AddDir(OFilename);

End

Else Begin
Mark(HeapTop);

RegFile:=True;
ValFile:=True; OFileName:=",
Repeat
OFileName:=’ *
FileName(OFileName,” OQOutput ’);
AddFileExt(OFileName,'"DTB’);
If DrvDir <> ProgDrvDir Then AddDir(OFilename);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(1,13); CIrEOL;
GotoXY(17,12); Write(*G,’File Already Exist I'");
GotoXY(17,13); Write("Do you wish to overwrite 7: _°);
GotoXY(WhereX - 1,WHereY);,
Read(K bd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX ,WhereY),
Write(Ans);
If Ans =Y’ Then ValFile:=False;
End;
Until (ValFile = False);
Release(HeapTop);
End;
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Assign(InFile,IFileName);

Reset(InFile);

Assign{OutFile,OFileName);

ReWrite(QutFile);

TName:="Temp.zzz";

If DrvDir <> ProgDrvDir Then AddDir(TName);
Assign(TempFile,TName);

ReWrite(TempFile);

ClrScr;
GotoXY(20,10);
Write(CALCULATING TIME BETWEEN FAILURES);

While NOT EOF(InFile) Do Begin
Readin(InFile,Line);
BreakUpStr;
TTT:=AStr[19]; SizeTTT:=Pos{TTT,’G");
T:=AStr[2];
If ((T=")or (T ="R0520P") or (T ="0ODE NUM") or (T ="
or (SizeTTT > 0))
Then
Else Begin
LineRec.TempVar:=Line;
Seek(TempFile,FileSize(TempFile));
Write(TempFile,LineRec);
End;
End; (* While Not EOF InFile *)
Close(InFile);

J:=-1; CSame:=-1; TSame:="; FRec:=0;
For I'=0 to FileSize(TempFile) - 1 Do Begin
Seek(TempFile,I);
Read(TempFile,LineRec);
Line:=LineRec. TempVar;
T:=Copy(Line,2,6);
CSame:=CSame + 1;
If T <> TSame Then Begin
CSame:=0;
FRec=l -1;
End;
TSame:=T;
CX:=0; SDM:="; FRST:=0; FRec:=0;
If FRec <> -1 Then
While (FRec < J) Do Begin
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Seek(TempFile,FRec);
Read(TempFile,LineRec),
TempLine:=LineRec. TempVar;

If T = Copy(TempLine,2,6) Then Begin
CXe=CX + 1;
SD:=Copy{TempLine,58,5);
SAD1:=Copy(TempLine,72,5);
SDM:=8D;

If SDM < SAD1 Then SDM:= SADI;

End;

FRec:=FRec + |;

End;

If SDM =" Then V:=0

Else Val{SDM,V Code);

If V = 0 Then Begin
HoldSt:=Copy{Line.2,7);
Val(HoldSt,BN,Code);

Bot:=0;
For Row:=] to NoTN Do Begin
If (BN >= TN{Row,1]) and (BN <=TN[Row,2])) Then Begin
Bot:= TN[Row,2] - TN[Row,1];
SaveSub:=Row;
End;
End;
If Bot <> 0 Then Begin
V:=365.0 * (SaveSub - 1 + (BN - TN[SaveSub,1]))/Bot;
Str(V:6:0,SDM};
FRST:=1;
End;
End;

Ls:=Length(SDM);
If LS < 6 Then

For K:=1 to 6 - LS Do Insert(’ *,SDM,1);
If FRST = 1 Then

CX:=CX + 0.1;
Write(OutFile,Line SDM);
If Frac(CX) = 0 Then

Str{CX:2:0,HoldSt)
Else Begin

Str(CX:3:1,HoldSt);

K:=Pos(’.’, HoldSt);

Delete(HoldSt, 1 K-1);

For L:=1 to X - 1 Do Insert(’ ’,HoldSt,1);
End;
Writeln(OutFile, HoldSt);
J.=1 - CSame;
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End; (* For Loop *)

Flush(OutFile);

Close(OQutFile);

Close(TempFile);

Erase(TempFile);

TempCom:="CALCULATE LAST FAILURE USING INPUT FILE ’ + IFilename;
UpDateCom;

End."Z
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Appendix J.24
MIR

Program MIR(Input,Output);
{(8C-}

STEP 16 - MIR Study. This analysis is used to project
the number of removals and repairs at the O, I, and D
levels using a data set created by the Step 2 activity.

Deborah A. Holder

CONST
nmax = 600;

TYPE
HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds.es, flags: integer;
end;
String2355 = String[253];
String 140 = String[140};
String50 = String[30];
String20 = String[20];
String3 = String[3];
Charl2arr = array [1..12] of char;
String6 = String[6];
Stringl10 = String[10];
DPointer = ~DirRec;
DirRec = record
Size: real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
SRec = record
SLine: Array [1..70] of char;
end;
DateTimeType = String[8];
ImageType = array[1..4096] of char;
Path = string[64];
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VAR
HeapTop: "Integer;
Code, ] K I, NoFiles: integer;
Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
QOFileName,IFileName,SFileName: Path;
GFN,PrtFile,INFile: Text;
SFile: File of SRec;
SgdRec: SRec;
SqdLine: String[70];
BYStr: String3;
ChkMonth,PrtYr,BY: Integer;
PrtMonth: String6;
PriY1,PrtY2: Integer;
PrtM1,PrtM2: String6;
Ans: char;
Rw.Cl: integer;
Line: Stringl140;
UppCase,ReqgFile,ValFile: Boolean;
PrtQut,SquProj: char;
SquadCode: String6;
ProjCon: integer;
NoMonths,NoYrs: integer;
CHKStr,ProjConStr,NoMonthsStr,NoYrsStr: String6;
Ch: char;
PrtTime,PrtDate: DateTimeType;
Wuc,bn,cn,tsq, TStr, Tato, Tati, Tatd, NpStr: String!0;
V¢, FStr: String10;
T,T1,T2,Dt,np F: real;
1i,nobs,nlst: integer;
ni,nl,n2: integer;
ap,noi,noo,nod,nro: integer;
Proj,cnp,ndod,nodg: integer;
fo.f1,fd: real;
vMax,mtbf,ddt,ta: real;
A.B.Botl, Topl,afsd: real;
sd,advc,advn,nc,dn,S1,52,53,54,58d42: real;
SqrRootTwelve,sdx,ndl: real;
n: array [1..600] of integer;
Prjo,Prji,Prjd: array [1..50] of real;
TotPrjo,TotPrji,TotPrjd: real;
tt,sxd,nct,nco,nci,ned,sno,sni,snd:real;
icm,icy: integer;
Field,MaxField: Integer;
Default,Quit: Boolean,;
Image: ImageType,
CrtMode: Byte absolute $0040:30049;
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MonoBuffer: ImageType absolute $B000:50000;

ColorBuffer: ImageType absolute $B800:$0000;
ChkDir,ChkFile,ProgDrvDir,DrvDir: Path;

TempCom: String255;

TmpCom!, TmpCom2, TmpCom3, TmpCom4, TmpCom3: Path;
HipMsgl HipMsg2: String255;

{$1BoxWin.pas}
{$1Help.pas)}
{$1AddDir.pas)
{$1Comments.pas)
{SIExists.pas)
{$1DiskSpace.pas}
{$1GetDir.pas})
{$I1DirLst.pas}
{$IFileName.pas}
{S1AddFileExt.pas)
{SITime.pas}
{SIDate.pas)
{$1PrtComments.pas}
{$IReadField.pas)
{$IReadCom.pas}
{SIDi1sCom.pas}
{$1UpdateCom.pas)

Procedure InputStr(Var InStr:String6; Limitinteger; Col,Row:integer; Num:Boolean);

VAR
Ch: char;
I: integer;

Begin (* Procedure InputStr *)

L=1;

InStr:="";

Repeat
GotoXY(Col,Row);
Read(K bd,Ch);
Case Ord(ch) of

27: Begin
Read(Kbd,ch);
If ord(ch) = 59 Then Help(HlpMsgl HlpMsg2);
End;

33..47,58..125: If ((I <= Limit) and (Num = False)) Then Begin
Ch:=UpCase(Ch);
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Insert(Ch,InStr,1);
GotoXY(Col,Row);
Write(Ch);
=1 + 1;
Col:=Col + 1;

End;

48..57: If 1 <= Limit Then Begin
Ch:=UpCase(Ch);
Insert(Ch,InStr,I);
GotoXY(Col,Row});
Write(Ch),
=1 + I;

Col:=Col + 1;
End;
8 If 1 > | Then Begin
L=f - 1
Col:=Col - I;
Delete(InStr,1.1);
GotoXY(Col,Row);
Write("_");
End;
End; (* Case Statement *)
Until (Ord(ch) = 13);

Procedure FindAandB;

VAR
I: integer;

Begin (* Procedure FindAandB *)
S1:=0; s2:=0; s3:=0; s4:=0; cnp:=0;

For L=nlst to nobs Do Begin

cnp:i=cnp + 1;

S1:=S1 + n[l};

S2:=82 + 1;

S3:=83 + 1 * N[I};

S4:=84 + 1 * 1,
End;
Bot1:=(S2 * S2) - (cnp * S4);
Topl:=(S1 * S2) - (cnp * S3);
afsd:=0;
b:=0;
If Botl <> 0 Then Begin

B:=Topl/Botl;
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afsd:=abs(s4/Botl);
afsd:=exp((0.5) * In(afsd));
End;
a:=(S] - B ¥ s2)/ cnp;

End; (* Procedure FindAandB *)

Function Fnsd(pp:real):Real;

VAR
X,Y,Z: real;

Begin (* Function Fnsd *)

X:=0; Y:=0;

X:=exp((2.479) * In(pp));
Y:=0.0000292 * X + 0.1/(100.0 - pp);
Fnsd:=Y;

End; (* Function Fnsd *)

GraphBackGround(Blue);

TextBackGround(Blue);

TextColor(Yellow);

ClrScr;

BoxWin(1,1,80,24," STEP 16 °);

GotoXY(30,10);

Write(">>> MIR Study <<<’);

GotoXY(1,1);

GetDir(0,ProgDrvDir);

Assign{GFN,GFN __Nail’);

Reset{GFN);

ChkDir:="; ChkFile:="; DrvDiri="";

Readln(GFN,DrvDir);

Readln(GFN,ChkFile);

Close(GFN);

ChkDir:=DrvDir;

If Length(ChkDir) = 2 Then ChkDiri=ChkDir + *\’;

Delay(1000);

IFileName:="";

Default:=False;

If ((ChkFile <> "*¥*) and (PosCDTB’,ChkFile) > 0)) Then Begin
1FileName:=ChkFile;
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Default:=True;

If ProgDrvDir <> DrvDir Then AddDir(IFileName);
End
Else Begin

Mark(HeapTop);

ReqFile:=True;
(* Assign Input File *)

ValFile:=False;
IFileName:="";
While ValFile = False Do Begin
IFileName:=’ ’
FileName(1FileName,” Input 7);
AddFileExt(IFileName,"DTB");
If ProgDrvDir <> DrvDir Then AddDir(IFileName);
ValFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(* G, File Does Not Exist !'");
Delay(3000);
End;
End;
Release(HeapTop);
End;
Assign(InFile IFileName);
Reset(InFile);
CirScr;
If Default = False Then Begin
Repeat
GotoXY(25,10);
PrtOut:=" ’;
Write(’Print Output {Y,N] 20 ’);
GotoXY(WhereX -1,WhereY),
Read(K bd,PrtOut);
PrtOut:=UpCase(PrtOut);
GotoXY(WhereX,WhereY); Write(PrtOut);
Until ((PrtOut = "Y’) or (PrtOut = 'N’));
End
Else PrtOut:="N’;
If PrtOut <> 'Y’ Then Begin
If ((ChkFile <> ****) and (Pos('DTB’,ChkFile) > 0)) Then Begin
OFileName:=ChkFile;
AddFileExt(OFileName,'R16%);
If ProgDrvDir <> DrvDir Then AddDir(OFileName);
End
Else Begin
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Mark(HeapTop);

ValFile:=True;
OFileName:="";
While ValFile = True Do Begin
ReqgFile:=True;
OFileName:=’ ’
FileName(OFileName,” Report ’);
AddFileExt{OFileName,"R16);
If ProgDrvDir <> DrvDir Then AddDir(OFileName);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G, File Already Exist !I");
GotoXY(15,13); Write("Do you wish to overwrite?: ),
GotoXY{WhereX -1,WhereY);
Read(Kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX , WhereY),
Write(Ans);
If Ans =Y’ Then ValFile:=False;
End;
End;
Release(HeapTop);
End;
Assign(PrtFile, OFileName);
Rewrite(PrtFile);
End;
If Default = True Then ProjCon:=95
Else Repeat
ProjCon:=0;
ClrScr;
GotoX ¥(15,10);
Write("Projection confidence level % (e.g. 95):  %');
HlpMsgl:="Enter the project confidence level.’;
HipMsg2:=";
Cl=WhereX - 4;
Rw:=WhereY;
InputStr(ProjConStr,2,Ci,Rw,True);
Val(ProjConStr,ProjCon,Code);
if ProjCon > 100 Then Begin
GotoXY(12,20); .
Write(~G,~G, That will require an INFINITE number of repairs to ensure!!’");
Delay(3000),
End;
Until (ProjCon < 100.0);
ClrSer;



NoMonths:=0;
NoYrs:=5;
SquProj.="N";
If Default = False Then Begin
GotoXY(15,10)
Write("Number of months past data to start projection: __ ’);
HlpMsgl:="Enter the number of months past data to start préjection.’;
HipMsg2:="";
Cli=WhereX - 2; Rw:=WhereY,
InputStr(NoMonthsStr,2, CL,Rw, True);
Val(NoMonthsStr,NoMonths,Code);
GotoXY(15,13);
Write(’Number of years to do MIR projection for: _ );
HipMsgl:="Enter the number of years to do MIR projection.’;
HipMsg2:="";
Cl=WhereX - 2; Rw:=Where};
InputStr(NoYrsStr,2,CI,Rw, True);
Val(NoYrsStr,NoYrs,Code);
If NoYrs < 1 then NoYrs:=5;
ClrScr;
GotoXY(20,10);
SquProj:="";
Write("Is projection for squad [Y,N] 72 );
HipMsgl:="Enter Y if projection is for a squadron, else enter N .°;
HipMsg2:=";
Cl:i=WhereX - 1; Rw:=WhereY
InputStr(ChkStr,1,Cl,Rw,False);
1f ChkStr <>’ Then SquProj:=ChkStr[1};
SquProj:=UpCase(SquProj);
If SquProj = 'Y’ Then Begin
I:=1;
SquadCode:=";
GotoXY(21,13);
Write("Enter Squad. Code (e.g PX53) )
HipMsgl:="Enter the Squadron Code.’;
HilpMsg2:=";
Cl=WhereX -3; Rw:=WhereY,
InputStr(SquadCode,3,ClI,Rw False);
End;
End;

ClrSer;
PrtDate:=Date;
PrtTime:=Time;
If PrtOut = 'Y’ Then Begin
Writeln(Lst,Chr(15));
Writeln(Lst,'* Master Index of Repariables (MIR) *');
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Writeln(Lst);

PriComments(N’);

Writeln(Lst);

Writeln{Lst,” Data File used for study: ’,IFileName);
Writeln(Lst,” Date of study: *,PrtDate);
Writeln(Lst,” Time of study: * PrtTime);

Writeln(Lst,” Confidence level (%): > ProjCon:5,” %");
If SquProj =Y’ Then
Writeln(Lst,” Projection for *,SquadCode,’” squad.’);
Writeln(lst,”L);
End
Else Begin
Writeln(PrtFile,Chr(15));
Writeln(PrtFile,”™ Master Index of Repariables (MIR) *);
Writeln(PrtFile);
PrtComments(’Y’);

Writeln(PrtFile);

WriteIn(PrtFile,” Data File used for study: ', IFileName);
Writeln(PrtFile,” Date of study: ' PriDate);
Writeln(PrtFile,” Time of study: * PrtTime);
Writeln(PrtFile,” Confidence level (%) ?,ProjCon:5.” %);

If SquProj ="Y’ Then
Writeln(PrtFile,” Projection for *,SquadCade,’ squad.’);
Writeln(PrtFile,”L);
End;

GotoXY(20,10);
Write("Executing MIR Analysis and Projections’);

11:=99999.0; t2:=0; dt:=0;
N1:=0; n2:=0; nobs:i=1;
nist=nmax; ap:=0; noi=0;
noo:=0; nod:=0; nro:=0; np:=0;
For I'=1 to 600 Do n{l}:=0;

While (Not EQF(InFile)) Do Begin
Readin(InFile,Line);
wuc:=Copy(Line,9,7);
bn:=Copy(L.ine,2,6);
cn:=copv(Line, 126,1);
If ¢n = *E’ Then Begin
Tsq:=Copy(Line,53,3);
If ( ((SquProj = 'Y’) and (SquadCode = Tsq)) or (SquProj <> ’Y’))
Then Begin
TStr:=Copy(Line,56,7); L=1;
Repeat
If Tstr[I} = * * Then Delete(Tstr,I,1)
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Else =1 + 1;
Until (I >= Length(Tstr));
Val(TStr, T,Code);
i=Trunc(T/30.4) + |;
Tato:=Copyv(Line,%0,1);
Tati:=Copy(Line,92,1);
Tatd:=Copy(Line,94,1);
If ((Tato = ’B’) or (Tato = ’C") or (Tato = "R’)) then noo:=noo + I;
If Tato = R’ Then nro:=nro + 1;
If ((Tati = "B’) or (Tati = ’C") or (Tati = *R’)) then noi:=noi + 1;
If ((Tatd = °B’) or (Tatd = 'C’) or (Tatd = 'R’)) then nod:=nod + }I;
If T> T2 Then T2:=T;
If ii > nmax then ii=nmax;
If ((i1 > nobs) and (ii < nmax)) then nobs:=ii;
If ((ii < nlst) and (ii > 0)) then nlst:=ii;
n[ii]:=n[ii] + 1;
nl:=n] + 1;
If T< Tl Then Tl:=T;
FStr:=Copy(L.ine,129,6); L.=1;
Repeat
If Fstr[I] = Then Delete(Fstr,1,1)
Else L=1 + I;
Until (I >= Length(Fstr));
Val(FStr,F,Code);
If F>0 Then Dt:=Dt + (T - F);
npStri=Copy(Line,135,3); I.=1;
Repeat
If Npstr{l] = > * Then Delete(Npstr,I,1)
Else I'=1 + 1;
Until (I >= Length(Npstr));
VYal(NpStr,np,Code);
If Np = 0 Then ap:=ap + 1;

End;

End;
End;
If nl1 >0
n2:=ap;

Then Begin

nodg:=nro - noij
fo:=noo/nl; fi:=noi/nl; fdi=nod/ni;

If fd =

0 Then Begin

ndod:=1;
fd:=nodg/nl;

end;

FindAandB;

sd2:=0;

adve:i=0; advn:=0;

clrScr;
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Writeln(®  Number of Repairs/Removals *);

Writeln;
Writeln(" Date °,’Obs.”:10,’fit".7,’del.”:7);
Writeln("-----~--- Y eee =10, T )T,

If PrtOut = *Y" Then Begin
Writeln(Lst,” Number of Repairs/Removals ');

Writeln(Lst);
Writeln(Lst,” Date ’,'Obs.”:10,'fit>7,'del.”7);
Writeln(Lst, - -~ -~ =~ A L R R A
End
Eise Begin
Writeln(PrtFile,” Number of Repairs/Removals ');
Writeln(PrtFile);
Writeln(PrtFile,” Date °,0Obs.:10,fit:7,°del:7);
Writeln{PrtFile,'--~-~--- e =10, e T e T
End;

SFileName:="SqrDqt.sqr’;

If DrvDir <> ProgDrvDir Then AddDir{(SFileName);
Assign(SFile,SFileName);

ReSet(SFile);

Seek{SFile,0);

Read(SFile,SgdRec);

Close(SFile);

SqdLine:=SqdRec.SLine;

ByStr:=Copy(SqdLine,7,2);

Val(BySir,BY.Code);

For I:= nlst to nobs do Begin
nc=A +B * I
dn:=n{l] - nc;
sd2:=sd2 + dn ¥ dn;
advci=adve + ng;
advni=advn + nfl};

If 1 MOD 12 <> 0 Then Begin
PriYr:=BY + (I DIV 12);
ChkMonth:=I MOD 12;

End

Else Begin
PrtYr=BY + ( (I DIV 12) - 1);
ChkMonth:=12;

End;
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Case ChkMonth of

: PrtMonth:="JAN. ’;

PrtMonth;="FEB. ’;

: PrtMonth:="MAR. ’;
: PrtMonth:='APR. ’;

: PrtiMonth;="MAY 7;
: PrtMonth:="JUNE 7;
: PrtMonth:="JUL. ’;

: PrtMonth:="AUG. ;
: PrtMonth:="SEPT.";

. PrtMonth:="OCT. ’;

: PrtMonth:="NOV . ’;
: PrtiMonth:="DEC. 7;

b
[y

—
[P

End;
writeIn(PrtMonth,PrtYr:3,n{1):10,nc:7:0,dn:7:0);
If PrtQut =Y’ then
writeln(Lst,PrtMonth,PrtYr:3,n[1]:10,n¢:7:0,dn:7:0)
Else
writeln(PrtFile,PrtMonth,PrtYr:3,n[I]:10,nc:7:0,dn:7:0)
end;

advn:=advn/cnp;

advci=advc/cnp;

If cnp > 1 Then Begin

sd:=sd2/(¢cnp - 1);
sd:=exp((0.5) * In(sd)); -

End

Else sd:=0;

WriteIn(C===="18"===="7 "===="7);

WriteIn("Adv.",adve:14:0,advc:7:0,5d:7:0);

If PrtOut =Y’ then Begin
Writeln(Lst,'===="18 "===="7 "====".7);
Writeln(Lst.’”Adv."’,advc:14:0,advc:7:0,5d:7:0);
Writeln(Ist,"L);

End

Else Begin
Writeln(PrtFile, ===="18s==="7"s==="7);
Writeln(PrtFile,”Adv.’,advc:14:0,advc:7:0,5d:7:0);
Writeln(PrtFile,”L);

End;

Mtbf:=0; DDT:=0; Ta:=0; YMax:=0;

mtbf:=(T2 - T1) * n2/nl;
DDT:=(T2 - T1)/nobs;
ta:=mtbf - dt/nl;
If n2 > 0 then ta:=ta * nl / n2;
For K:=1 to 2 Do Begin
If K =1 then IL=Trunc(t2/30.4) + 1
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Else L=Trunc(t1/30.4) + 1;

If 1 MOD 12 <> 0 Then Begin
PrtYr.=BY + (I DIV 12);
ChkMonth:=I MOD 12;

End

Else Begin
PrtYr:=BY + ( (I DIV 12) - 1);
ChkMonth:i=12;

End;

Case ChkMonth of

: PriMonth:="JAN, *;

: PrtMonth:="FEB.

PrtMonth:="MAR. ;
PrtMonth:="APR. ’;

: PriMonthi="MAY
PrtMonth:="JUNE °;
: PriMonth:="JUL. *;

: PrtMonth:="AUG. *;
: PrtMonth:="SEPT.’;

: PriMonth:="0OCT.

: PrtMonth:="NOV. ’;
: PriMonth:i="DEC.

—
SV UAE WY

o
[S—

[
[\

End;

If K =1 Then Begin
PrtM1:=PrtMonth;
PrtY1:=PrtYr;

End

Else Begin
PrtM2:=PrtMonth;
PrtY2:=PrtYr;

End;
End;
vMax:=1.5 ¥ 1a;
Writeln("Max Time in data ='12:6:0," °,PrtMI,PrtY:3);
Writeln("Min time in data =",11:6:0,  °,PriM2,PrtY2:3};
Writeln("Total number of data =" nl:6);
Writeln('Number to be cal. =".n2:6);

Writeln("Mean time between fail. =* mtbf:10:3);
Writeln("Mean value for unseen =" ta:10:3);
Writeln("Max time for cal. time =’,vmax:10:3);

Writeln(T-- - m e e el Y
Writeln("Number of repairs/removals (O-level) =*,noo:4);
Writeln("Number of repairs/removals (I-level) =',noi:4);
Writeln(CAssumed repairs/removals (D-level) =’,nodg:4);
Writeln("Observed repairs/removals {D-level) =',nod:4);
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b
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If prtOut = ’Y’ Then Begin

Writeln(Lst,’Max Time in data =",12:6:0,"  ",PrtMI1,PrtY1:3);
Writeln(Lst,”Min time in data =",11:6:0," ,PrtM2,PrtY2:3);
Writeln(Lst,’Total number of data  =",nl:6);
Writeln(Lst,"’Number to be cal. ="n2:6);

Writeln(Lst,’Mean time between fail. =", mtbf:10:3);
Writeln(Lst,"Mean value for unseen =",ta:10:3);
Writeln(Lst,"Max time for cal. time =',vmax:10:3);
Writeln(Lst, ~——~~~—— e e e Y
Writeln(Lst,’Number of repairs/removals (O-level) =" ,noo:4);
Writeln(Lst,’Number of repairs/removals (I-level) =", no14);
Writeln(Lst,”Assumed repairs/removals (D-level) =", nodg:4);
Writeln(Lst,’Observed repairs/removals (D-level) =", nod:4);
End

Else Begin
Writeln(PrtFile,"Max Time in data =,t2:6:0," ",PriMIPriY1:3);
Writeln(PrtFile,’Min time in data =11:6:0,” °,PrtM2 PrtY2:3);
Writeln(PrtFile,”Total number of data  =",nl:6);
Writeln(PrtFile,"Number to be cal. =".n2:6);

Writeln(PrtFile,’"Mean time between fail. =", mtbf:10:3);
Writeln(PrtFile,”Mean value for unseen =",ta:10:3);
Writeln(PrtFile,"Max time for cal. time =", vmax:10:3);
Writeln{PrtFile, -~ --cmecmm e e - ),
Writeln(PrtFile,"Number of repairs/removals (O-level) =" ,noo:4);
Writeln(PrtFile,"Number of repairs/removals (I-level) =’,n0i:4);
Writeln{PrtFile,”Assumed repairs/removals (D-level) =",nodg:4);
Writeln(PrtFile,’Observed repairs/removals (D-level) =’ ,nod:4);
End;
If Ndod <> 0 then Begin
Writeln("* No data on D - level so best aprox. made. *');
If PrtOut =°Y" Then
Writeln(Lst,”* No data on D - level so best aprox. made. *’)
Else
Writeln(PrtFile,”* No data on D - level so best aprox. made. *’)
End;
If PrtOut = 'Y’ Then Writein(Ist,*L.)
Else Write(PrtFile,”L);

ndl:=Fnsd(ProjCon);
SqrRootTwelve:=Exp((0.5) * In(12.0));
sdx:=ndl * sd * SqrRootTwelve;
afsd:=afsd * ndl * SqgrRootTwelve;
nobs:=nobs + NoMonths;

Proj):=nobs + 60Q;

If Proj > NMax Then Proj.:=NMax;
icy:=0; icm:=0; sno:=0; sni=0; snd:=0;
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For L=nobs to proj Do Begin
nc=A+B*[

nct=nc;

nco:=nct * fo;

nci:=nct * fi;

ncd:=nct * fd;

SNO:=SN0 + NCO;

sni:=sni + nci;

snd:=snd + ncd;

icm:=icm + ]

If icm >= 12 Then Begin
icm:=0; icy:=icy + 1;
prjolicyl=sno + sdx * fo;
priificy}=sni + sdx * fi;
pridficy}=snd + sdx * fd;
sxdi=sdx + afsd;
sno:=0; sni:=0;snd:=0;

end;

End;

For I'=] to icy do begin
tt:=prjo[l] - prji(l];

If prjd{I] > tt Then prid[i}=tt;

prjo[l}=int(prjoli});

prji[ll:=int(prji[1});
prid[I}:=int(prjd[I));

End;
End
Else Begin
"ClrSer;
If SquProj =Y’ Then Begin
GotoXNY(18,10);

Writeln(*G,’No Records Found With Squad.Code ’,SquadCode);
End
Else Begin
GotoXY(32,10);
Writeln(*"G,EMPTY FILE’),
End;
Eng;
Close(InFile);

If n! > 0 Then Begin
I=1;
Writeln(’* Master Index of Repariables (MIR) *');
If SquProj = °Y’ Then
Writeln(’ [ For squad. ’,SquadCode,’ T);
Writeln;
Writeln(CWUC: *,Wuc);
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Writeln;
Writeln;
Writeln("Year Operational Intermediate Depot’);
Writeln(’--~-  ~------meem mmememeeee e ’Y;
Writeln;
If PrtOut = Y’ Then Begin
Writeln{Lst,’* Master Index of Repariables (MIR) *°);
If SquProj =Y’ Then
Writeln{Lst,” [ For squad. ’,SquadCode,’ '),
Writeln(lIst);
Writeln(Lst,"WUC: *,Wuc);
Writeln(Lst);
Writeln(Lst);
Writeln(Lst,"Year Operational Intermediate Depot’);
Writeln(Lst.-~--- s --mmmmmme e e )
Writeln(Lst),
End
Else Begin
Writeln(PrtFile,’* Master Index of Repariables (MIR) *°);
If SquProj = 'Y" Then
Writeln(PrtFile,” [ For squad. ’,SquadCode,” T');
Writeln(PrtFile);
Writeln(PrtFile, WUC: °,Wuc);
Writeln(PrtFile);
Writeln(PrtFile);
Writeln{PrtFile,”Year Operational Intermediate Depot’);
Writeln(PrtFile,’-~~-  ~----eevecen e e R
Writeln(PrtFile);
End;
TotPrjo:=0;
TotPrji:=0;
TotPrjd:=0;
For J:=1 to icy Do Begin
Writeln(J:3,Prjo{J):15:0,Prji[J]:23:0,Prjd[J}:21:0);
TotPrjo:=TotPrjo + Prjo[J],
TotPrji:=TotPrji + Prji[J];
TotPrjd:=TotPrjd + Prjd[J];
If PrtOut =Y’ Then
Writeln(Lst,J:3,Prjo[J}:15:0,Pr;ji[J}:23:0,Prjd{J}:21:0)
Else
writeln(PrtFile,J:3,Prjo[J]:15:0,Prji[J}:23:0,Pr}d[11:21:0);

End;
Writeln(======s=zc===sscssssssssossosssssasssssssrsSEEsTEsssssssssss===" );
Writeln("Total’, TotPrjo:13:0, TotPrji:23:0, TotPrjd:21:0);

Writeln("Adv.’, TotPrjo/icy:14:0, TotPrji/icy:23:0,TotPrjd/icy:21:0);

If PrtOut = *Y’ Then Begin




Writeln(Lst, ==s==cssssssssssrmsres s ss s s S S s S S S S E s s s e s e sma )]
Writeln(Lst,"Total’, TotPrjo:13:0,TotPrj1:23:0,TotPrjd:21:0);
writeln(Lst,’Adv.’, TotPrjo/icy:14:0,TotPrji/icy:23:0, TotPrjd/1cy:21:0);
End
Else Begin
Writeln(PrtFile, s=s=sss=sscsssrsresressossssoss sosrSesssessss oS ssssssRss === SSS )]
Writeln(PrtFile,'Total’, TotPrjo:13:0,TotPrji:23:0,TotPrjd:21:0);
Writeln(PrtFile,’Adv.”, TotPrjo/icy:14:0, TotPrji/icy:23:0, TotPrid/icy:21:0);
End;

End;

GotoXY(1,24);

Write("Press any key to Continue’);

Read(kbd,ch);

If PrtOut <> 'Y’ Then Begin
Close(PrtFile);
TempCom:="MIR REPORT CREATED USING INPUT FILE ° + IFileNameg;
UpdateCom;

End;

End."Z
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Appendix J.25
MonthFail

Program MonthFail(input,output);
{3C-}

STEP 8 - Monthly failure rate. This step does an initial
evaluation of the number of failures per month for a
given time interval. Theh mean time between failures
(MTBF) and other values are estimated. The monthly
failure rate is fit to a Weibull projection equation.

Deborah A. Holder

LABEL
TRYAGAIN,

TYPE
Arrav70 = Array [1..70] of char;
String253 = string[253];
String70 = String[70};
String50 = String[50];
String20 = String[20];
String10 = String[10];
String3 = String[3];
String150 = string[15Q0};
Charl2arr = array [1..12] of char;
HoldName = array [1..25] of char;
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es,flags: integer;
end;

DPointer = ~DirRec;

DirRec = record
Size: real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;

End;

SqrRec = record
SqrLine:Array70;
end;
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SqrString = string[10];

Path = String[64};

ImageType = array [1..4096] of char;
DateTimeType = String[8];

VAR
Sqrdqt: File of SqrRec;
OFileName,CFilename,SFileName,IFileName: Path,
GFN, INFile,PrtFile,ChangeFile: text;
PrtOpt: char;
HeapTop: *Integer;
NoFiles: integer;
Start,TheEnd: Integer;
Top,Bottom: DPointer;
FirstRec.LastRec,NewRec: DPointer;
FileEnd,1,J K L: integer;
TQ,Ts,ii,Code: integer;
Csq,Sq: integer;
Fsq.IntSQ: array [1..50,1..507 of real;
Fdt,Av,Tfs,Xsq.Nsq: array [1..50] of real;
Sqgrln: SgrRec;
Isb,VN: real;
BegMonth: integer;
PrtY 1, PrtY2,PrtYr,ChkMonth: integer;
PrtM1,PrtM2, PrtMonth: String[5];
MonthNo,N,NCO: array [1..50] of integer;
ChkVal,HoldVal,HoldYr:.integer;
UppCase,First: Boolean;
F,T,T!,T2,DT,AR,N1,N2: real;
Np,Bot, Mtbf DDT,TT,Ta,Max: real;
Tv,Cdt,Dc,Dv,Se,Sev,Nvd,Vdt,Ncd,V,V2,Nt,Ns,Nv,Nv2 A B: real;
Ix,11,148: integer;
AA BB: array [1..10] of real,
ChkLine: String70;
SqStrArr: array [1..50] of SarString;
ChkSqd: SqrString;
CpStr: SqrString;
SgrFileName,CurDir: Path;
Ans,NewDrive; char;
Default,Quit,Found,ReqFile,ValFile: Boolean;
Replace,Initial: integer;
Field,MaxField: Integer;
Line: String150;
NpStr, BN, TStr,FStr:String 10;
PrtDate,PrtTime: DateTimeType,
Image: ImageType;
CrtMode: Byte absolute $0040:$0049;
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MonoBuffer: ImageType absolute $B000:30000;

ColorBuffer: ImageType absolute $B800:30000;
ChkFile,ChkDir,ProgDrvDir,DrvDir: Path;

TempCom: String255;

TmpCom!, TmpCom2Z, TmpCom3, TmpCom4, TmpComS5: Path;
RdStr: path,

PrtTitle: String70;

HipMsgl HipMsg2: String253;

{$1BoxWin.pas}
{$1Help.pas)
{$1IAddDir.pas)}
{$IComments.pas}
{SIExists.pas)
{SIDiskSpace.pas)
{$1GetDir.pas)
{$1Dirlst.pas)
{$1FileName.pas)
{STAddFileExt.pas}
{SITime.pas}
{$1Date.pas)
{$1PrtComments.pas}
{$IReadField.pas)
{$1ReadCom.pas}
($1DisCom.pas)
{$1UpdateCom.pas}

Procedure PrintValPrt;

VAR
K,L: integer;

Begin (* Procedure PrintValPrt *)

If Sq > 24 Then K:=2

Else K:=];

For L:=1 to K Do Begin
Write(Lst,PrtTitle);
Writeln(Lst,’Sheet ":63,1:2, of " K:2);
For I'=1 to 132 Do Write(Lst,'=");
Writeln(Lst);

Writeln(Lst,” Date |-------- Sqr. Number -------- >");
Write(Lst,’ )
If Sq > 24 Then Begin
If L =1 Then Begin
Start:=1; TheEnd:=24;



End
Else Begin
Start:=25; TheEnd:=sq;
End;
End
Else Begin
Start:=1; TheEnd:=sq;
End;
For L=Start to TheEnd Do Begin
Tfs[11:=0;
Write(Lst,I:5);
End;
Writeln(Lst,”  Adv."); TQ:=0;
For I'=1 to 48 Do Begin
If MonthNo[I] MOD 12 <> 0 Then Begin
PriYr=HoldYr + (MonthNg{l] DIV 12);
ChkMonth:=MonthNo[I] MOD 12;
End
Else Begin
PrtYr=Hold¥r + ((MonthNo[I] DIV 12) -1);
ChkMonth:=12;
End;
Case ChkMonth of
: PrtMonth:="JAN. *;
: PrtMonth:="FEB. 7;
: PrtMonth:="MAR. ”;
PrtMonth:="APR. ’;
PrtMonth:="MAY ’;
PrtMonth:="JUNE ’;
: PrtMonth:="JULY ’;
: PriMonth.="AUG. 7}
: PrtMonth:="SEP. 7;
10: PrtMonth:="OCT. 7;
11: PrtMonth:="NOV. ’;
2: PrtMonth:="DEC. *;

O 00~ O B W N —

Write(Lst,PrtMonth,PrtYr:2);
For J:=Start to TheEnd Do Begin
Tfs[1}:=Tfs[J] + Fsq[l,J];
If Fsq{l,J] <> 0 Then
Write(Lst,Fsq{l,J]:5:1)
Else Write(Lst,” ---");
If Fsq[l,]J] > O Then
TQ=TQ + 1;
End;
Writeln(Lst,Xsq[1]:6:1); TQ:=0;
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End;

For I=1 to 132 Do Write(Lst,’-");

Writeln(Lst);

Write(Lst,"Tot. *);

For I'=Start to TheEnd Do

Write{Lst, Tfs[1]:5:1);

Writeln(Lst);

Write(Lst,"Adv. 7);

For ©I'=Start to TheEnd Do Begin
Bot:=Av[l]; If Bot = 0 then Boti=1;
Write(Lst,(Tfs[1]/Bot):5:1);

End;

Writeln(Lst);

Writeln(Lst,”L);

End;

End; (* Procedure PrintValPrt ¥*)

Procedure PrintValFile;

VAR
K,L: integer;

Begin (* Procedure PrintValFile *)

If Sq > 24 Then K:=2
Else K:=1;
For L:=1 to K Do Begin
Write(PrtFile ,PrtTitle);
Writeln(PrtFile,’Sheet ":63,L:2, of " K:2);
For I:i=1 to 132 Do Write(PrtFile,’=");
Writeln{PrtFile);
Writeln(PrtFile,” Date |-------- Sgr. Number -~--vuu- >*Y:
Write(PrtFile,’ SR
If Sq > 24 Then Begin
If L = 1 Then Begin
Start:=1; TheEnd:=24;
End
Else Begin
Start;=25; TheEnd:=sq;
End;
End
Else Begin
Start:=1; TheEnd:=sq;
End;
For I:=Start to TheEnd Do Begin
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Tfs[1]:=0;
Write(PrtFile,1:5);
End;
If ((( Sq > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(PrtFile,” Adv.))
Else Writeln(PrtFile);
TQ:=0;
For I'=1 to 48 Do Begin
If MonthNo[I] MOD 12 <> 0 Then Begin
PrtYr:=HoldYr + (MonthNo[I] DIV 12),
ChkMonth:=MonthNo[l] MOD 12;
End
Eise Begin
PriYr=HoldYr + ((MonthNo[l] DIV 12) -1};
ChkMonth:=12;
End;
Case ChkMonth of
. PrtMonth:="JAN. ;
. PrtMonth:="FEB. ’;
: PrtMonth:="MAR. ’;
: PrtMonth:="APR. ’;
: PrtMonth:="MAY ’;
PrtMonth:="JUNE ’;
: PrtMonth:="JULY %
PrtMonth:="AUG. ’;
: PrtMonth:="SEP. *;
: PrtMonth:="OCT. *;
¢ PrtMonth:="NOV, ;
: PrtMonth:="DEC. ’;

—
OV 0TV W —

[a—
—

[
8]

End;

Write(PrtFile, PrtMonth,PrtYr:2);
For J:=Start to TheEnd Do Begin
Tfs[J}:=Tfs[J] + Fsq[l.J];
If Fsq[l,J] <> 0 Then
Write(PrtFile,Fsq{1,J]:5:1)
Else Write(PrtFile," ---");
If Fsql,J] > 0 Then
TQ:=TQ + 1;
End;
If ({( Sq > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(PrtFile, Xsq[1]:6:1)
Else Writeln(PrtFile);
TQ:=0;
End;
For I:=1 to 132 Do Write(PrtFile,’-");
Writeln(PrtFile);
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Write(PrtFile,"Tot. *);
For I=Start to TheEnd Do
Write(PrtFile T{s[1}:5:1);

Writeln(PrtFile);

Write(PrtFile,’Adv. 7);

For I:=Start to TheEnd Do Begin
Bot:=Av[l]; If Bot = 0 then Bot:=1;
Write(PriFile,(Tfs[1]/Bot):5:1),

Endg;

Writeln(PrtFile);

Writeln(PrtFile,”L);

Eng;

End; (* Procedure PrintValFile ¥)
Procedure WibzlFit;

VAR
$1,52,53,54: real;
S15,S25,838,848S: string20;
N48,V,T1,F1,Top,Bot: real;
Code,l: integer;

Begin (* Procedure WibelFit *)

N48:=0; S1:=0; 8§2:=0; 8§3:=0; S$4:=0;
For I:=I1 to 148 Do Begin
V:=0; N48:=N48 + 1;
If N[I] > 0 Then V:=Nsq[I}/N[I];
If V=0 Then Vi=1;
V:=DDT * V; Fdtfl]l=V;
Th=In(I * 30.4);
Fl:=In(VY),
S1:=S1 + Fl;
§$2:=82 + Tl;
S$3:=83 + FI*T1;
$4:=54 + T1*TI;

End;

Top:=S1*§2 - N48§*S3;

Bot:=82%S2 - N48*S4;

B:=0; If Bot <> 0 Then B:=Top/Bot;

A:=(S]1 - B*S2)/N48;

A:=Exp(A);

If PrtOpt = °Y’ Then Begin
Writeln(Lst,” Time period from °,I1,” to °,148);
Writeln(Lst,” log(tbf) versus log(t) fit gives ’);
Writeln(Lst,! tbf = a*t**b’);
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Writeln(Lst,” a LAY
Writeln(Lst,” b = *,B};
For I=] to 20 Do Write(Lst,’=");
Writeln(Lst);
End
Else Begin
Writeln(PrtFile,” Time period from °,I1," to °,148);
Writeln(PrtFile,’ log(tbf) versus log(t) fit gives ’);
Writeln(PrtFile,” tbf = a*t**b’);
Writeln(PrtFile,” a =" A);
Writeln(PrtFile, b = ",B);
For I'=1 to 20 Do Write(PrtFile,'=");
Writeln(PrtFile);
End;

]

Begin (* Program MonthFail *)

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);
ClrScr; Replace:=0;
BoxWin{1,1,80,24,” STEP 8 °);
GotoXY(25,10);
Write(’>>> Monthly Failure Rate <<<');
GotoXY(1,1);
SarFileName:='SqrDqt.sqr’;
Default=False;
GetDir(0,ProgDrvDir);
ChkDir:="; ChkFile:=""; DrvDir:="";
Assign(GFN,"GFN _Nail’);
Reset{(GFN);
Readin(GFN,DrvDir);
ReadIn(GFN,ChkFile);
If ChkFile <> ***' Then Default:=True;
Close(GFN);
ChkDir:=DrvDir;
If Length(ChkDir) = 2 Then ChkDir:=ChkDir + "\’;
Delay(1000);
ClrScr;
If Default = False Then Begin
GotoXY(10,5);
Write("'This program requires an Input file named Sqrdqt.sqr. This file’);
GotoXY(10,6),
Write(’is assumed to reside on the ’,DrvDir{1],’ Drive. If this drive does not’);
GotoXY(10,7);
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Write('contain the required file, input the correct drive: _");
GotoXY(WhereX -1, WhereY);
ReadIn{trm ,NewDrive);
NewDrive:=Upcase(NewDrive);
If Ord(NewDrive) <> 13 Then
SagrFileName:=NewDrive + >’ + SqrFileName
Else If ProgDrvDir <> DrvDir Then AddDir(SqrFileName);
End
Else If ProgDrvDir <> DrvDir Then AddDir(SqrFileName);
SFileName:="";
SFileName:=SqrFileName;
ValFile:=Exists(SFileName);
If ValFile = True Then Begin
Assign(Sqrdqt,SFileName);
Reset(Sqrdgt);
FileEnd:=FileSize(Sqrdqt) - 1;
UppCase:=True;
If Default = False Then Begin
ClrScr;
GotoXY(11,10);
Write("Do you want to do change over calculations [Y/N]?: _°);
HipMsgl:="Enter Y if you wish 10 change over calculations’;
HipMsg2:="";
RdStr:="";
MaxField:=1; Field:=1; Quit:=False;
ReadField(RdStr,WhereX -1 ,WhereY,1);
If RdStr <> ” Then Ans:=UpCase(RdStr[1])
Else Ansi="N7;
CFileName:="";
If Ans =Y’ Then Begin
Mark(HeapTop);

TRYAGAIN:
CFileName:=’ i
ReqFile:=False;
FileName(CFileName,'ChangeOver’);
If CFileName <>’ * Then Begin

If ProgDrvDir <> DrvDir Then AddDir(CFileName);

ValFile:=Exists(CFileName);

If ValFile = True Then Begin
Assign(ChangeFile,CFileName);
Reset(ChangeFile);

For I'=1 to 50 do NCO{I}:=0;

L=1;

While ({(Not EOF(ChangeFile)) and (I <= 48)) Do Begin
Readin(ChangeFile,J,NCOJ[I});
=1 + 1;



End;
Close(ChangeFile);
End
Else Begin
ClrScr;
GotoXY(15,12);
Write(* G, File does not exist’);
Delay(3000);
Goto TRYAGAIN;
End;
End; (* CFileName = Blanks *)
Release(HeapTop);
ClrScr;
Initial:=0;
GotoXY(11,10);
Write("Do you want to replace with change over inv. [Y/N]Y ")
HipMsgl:="Enter Y if you wish to replace with change over inv.”;
HipMsg2:="";
RdStr:="";
MaxField:=1; Field:=1; Quit:=False;
ReadField(RdStr,WhereX -1,WhereY,!1);
If RdStr <> » Then Ans:=UpCase(RdStr[1])
Else Ans:="N";
Replace:=-1;
1If Ans ='Y’ Then Begin
GotoXY(11,12);
Write("Do you want to add initial aircraft to inv. [Y/N]7. _);
HipMsgl:="Enter Y if you wish to add initial aircraft to inv.’;
HlpMsg2:="";
RdStr:=";
MaxField:=1; Field:=1; Quit:=False;
ReadField(RdStr,WhereX -1, WhereY,1);
If RdStr <> " Then Ans:=UpCase(RdStr[1])
Else Ans:i="N’;
If Ans = 'Y’ Then Begin
GotoXY(11,14);
WriteCNumber to be added to change over as inv. = ');
HlpMsgl:="Enter number to be added to change over inv.,
HlpMsg2:="";
RdStr:="";
MaxField:=1; Field:=1; Quit:=False;
ReadField(RdStr,WhereX,WhereY,35);
Val(RdStr,Initial,Code);
End;
Replace:=1;
End;
End; (* Ans=Y %)
End;
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IFileName:="";

If ((ChkFile <> "**) and (Pos(’'DTB’,ChkFile) > 0)) Then Begin
IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFileName);

End

Else Begin
Mark(HeapTop);

RegFile:=True;
ValFile:=False;
IFileName:="";
While ValFile = False Do Begin
ReqFile:=True;
IFileName:=' '
Filename(IFileName,' Input )
AddFileExt(IFileName [ DTB");
If DrvDir <> ProgDrvDir Then AddDir(IFileName);
ValFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12); ClrEOL;
GotoXY(15,12); Write(*G,’File Does not Exist !");
Delayv(3000);
End;
End;
Release(HeapTop);
End;

Assign(InFile,IFileName);
Reset(InFile);

CirSer;
If Default = False Then Begin
GotoXY(10,10);
Write('Do you wish to send output directly to printer?: _’);
GotoXY{(WhereX - 1,WhereY),
Read(Kbd,PrtOpt);
PrtOpt:=UpCase(PrtOpt);
GotoXY(WhereX, WhereY);,
Write(PrtOpt);
End
Else PrtOpt:= *N’;
If PrtOpt <> 'Y’ Then Begin
If ((ChkFile <> **') and (Pos(’DTB’,ChkFile) > 0)) Then Begin
OFileName:=ChkFile;
AddFileExt(OFileName,’R08’);
If DrvDir <> ProgDrvDir Then AddDir{OFileName);
End
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Else Begin
Mark(HeapTop);

ValFile:=True;

OFileName:="";

While ValFile = True Do Begin
ReqgFile:=True;
OFileName:=’ *
Filename(OFileName,” Report ’);
AddFileExt(OFileName,’R08’);

If DrvDir <> ProgDrvDir Then AddDir(OFileName);

ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;

GotoXY(15,12); Write(*G, File Already Exist I'");
GotoXY(15,13); Write('Do you wish to overwrite?:

GotoXY(WhereX -1,WhereY);
Read(Kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX,WhereY);
Write(Ans);
If Ans = 'Y’ Then ValFile:=False;
End;
End;
Release(HeapTop);
End;
Assign(PrtFile,OFileName);
Rewrite(PrtFile);
End;
ClrScr;
GotoXY(23,10);
WriteCCALCULATING MONTHLY FAILURE RATE’);
Csaq:=0; Sq:=0;
For I:=1 to 50 Do Begin
SqStrArr{I]="";
For J:=1 to 50 Do Begin
IntSq[l,J}1:=0; Av[1}=0;

End;

Nsq[I}:=0;

N[1}:=0;
End;
Seek(Sqgrdqt,0);
Read(Sqrdqt,Sqrin);
ChkLine:=";
ChkLine:=Sgrin.SqrLine;
CpStr:=Copy(ChkLine,7,2);

s
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Yal{CpStr,HoldYr,Code);

CpStr:=Copy(ChkLine,1,4);

If CpStr{1] = Then Delete(CpStr,1,1);

Val(CpStr,HoldVal,Code);

Delay(3000);

For I:=1 1o FileEnd Do Begin
Seek(Sqrdqt,1);

Read(Sardqt,Sqrin);
ChkLine:="";
ChkLine:=SqrIn.Sqrline;
If PosCORG *,ChkLine) = 0 Then Begin
If Csq <> 0 Then Begin
CpStri=Copy(ChkLine,6,5);
J=1;
Repeat
If CpStr{}] = Then
Delete(CpStr,J,1)
Else J:=J + 1;
Until (J >= Length(CpStr));
Val(CpStr,VN,Code);
CpStr:=Copy(ChkLine,1,4);
If CpStr{1] =" " Then Delete(CpStr,1,1);
Val(CpStr,ChkVal,Code);
If ChkVal = HoldVal Then Csq=1
Else Csq:=Trunc((ChkVal - HoldVal}/30.4 + 0.5) + I;
IntSq[Csq,5q}=VN;
Csq=Csq + 1;
End;
End
Eise Begin
CpStr:=Copy(ChkLine,6,3);
Csa=1; Sq=58q + 1;
SqStrArr[Sql=CpStr;
End;

End;

BegMonth:=Trunc(HoldVal/30.4);

MonthNo[1}=BegMonth;

For I:=2 to 48 Do

MonthNo[I}:=MonthNo[I - 1] + I;

For I'=Sqg + 1 to 50 Do SqStrArI}=" 7

PriDate:=Date;

PrtTime:=Time;

If PrtOpt = 'Y’ Then Begin
Writeln(Lst,Chr(15));
Writeln{Lst,”* Monthly Failure Rates *’);
Writeln(Lst);

PrtCommentsCN’);
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Writeln(Lst);

Writeln(Lst,” Data File used for study: °,IFileName);
Writeln(Lst,” Date of study: >, PrtDate);
Writeln(Lst, Time of study: * PrtTime);
Writeln(Lst,”L);

For I'=1 to 12 Do Begin
Write(Lst,’| Sqrd *,I:2,” = °,SaStrArr{I],” || Sqrd °,I+12. = *.SqStrArr[l + 12]);
Write{Lst,” || Sqrd *,1 + 24, =");
Writeln{Lst,SqStrArr{l + 24]," || Sgrd °’,1+36," = *,SqStrArr{l + 36],” I');
End;
Writeln(Lst,"L);
If sq > 24 Then K:=2
Else K:=1;
For L:=1 to K Do Begin
Write(Lst,’Number of aircraft as a function of time & sqd. )
Writeln(Lst,’Sheet :63,L:2," of ",K:2);
For =1 to 132 Do Write(Lst,’=");
Writeln(Lst);
Writeln(Lst,” Date |-------- Sqr. Number -------- >'):
Write(Lst,’ BR

If (Sq > 24) Then Begin
If L =1 Then Begin
Start:=1; TheEnd:=24;

End
Else Begin
Start:=25; TheEnd:=sq;

End
End
Else Begin

Start:=1; TheEnd:=sq;
End;

For I:=Start to TheEnd Do Write(Lst,1:5);
If (((Sq > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(Lst,” Tot.”)
Else Writeln(Lst);
TQ:=0;
For I'=1 to 48 Do Begin
If MonthNo[I] MOD 12 <> 0 Then Begin
PrtYr:=HoldYr + (MonthNo[I] DIV 12);
ChkMonth:=MonthNo[I] MOD 12;
End
Else Begin
PrtYr:=HoldYr + (MonthNo[I] DIV 12) -1);
ChkMonth:=12;
End;
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Case ChkMonth of
: PrtMonth:="JAN, ’;
: PrtMonth:="FEB, ’;
: PrtMonth:="MAR. ’;
: PrtMonth:="APR. °;
: PrtMonth:i="MAY ’;
: PrtMonth:="JUNE ’;
: PrtMonth:="JULY °;
: PrtMonth:="AUG. 7;
: PrtMonth:="SEP. ’;
10: PrtMonth:="OCT, *;
11: PrtMonth:="NOYV, *;
12: PrtMonth:="DEC. °;
End;

O 00~ bW

Write(Lst,PrtMonth,PrtYr:2);
For J:=Start to TheEnd Do Begin
If IntSq{l,J] <> 0 Then
Write(Lst, IntSqfl,11:5:1)
Else Write(Lst,” ---");
If IntSq{I,J] > O Then Begin
TQ=TQ + I;
Nsq[1]:=Nsq[I] + IntSq[I.J};
End;
End;
If (((Sq > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(Lst,Nsq[1]:6:1)
Else Writeln(Lst);
TQ:=0;
If Replace = -1 Then Nsq[I]:=Nsq{I] - Nco[l]
Else If Replace = 1 Then Nsqg{l]:=Nco[I] + Initial;
End;
Writeln(Lst,”L);
End;
End
Else Begin
Writeln(PrtFile,Chr(15));
Writeln(PrtFile,”* Monthly Failure Rates *’);
Writeln(PrtFile);

PrtComments(’Y");

Writeln(PrtFile);

Writeln(PrtFile,” Data File used for study: °,IFileName);
Writeln(PrtFile,” Date of study: * PriDate);
Writeln(PrtFile,” Time of study: *, PriTime);
Writeln(PrtFile,~L);

For I'=1 to 12 Do Begin
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Write(PrtFile,”} Sqrd °,I:12, = °,SqStrArr[I},” || Sard *,1+12," = *,SqStrArr{l + 12]);
Write(PrtFile,” || Sqrd ", 1 + 24" = ");
Writeln(PrtFile,SqStrArr[l + 24),” || Sqrd 1436, = *,SaStrArr[l + 36, |');
End;
Writeln(PrtFile,*L);
If sq > 24 Then K:=2
Else K:=1;
For L:=1 to K Do Begin
Write(PrtFile,’Number of aircraft as a function of time & sqd. B X
Writeln(PrtFile,’Sheet »:63,L:2 of *,K:2);
For =1 to 132 Do Write(PrtFile,’=");
Writeln(PrtFile);
Writeln(PrtFile,” Date |-------- Sqr. Number -------- >');
Write(PrtFile,’ *Y;

If (Sq > 24) Then Begin
If I. = 1 Then Begin
Start:=1; Theknd:=24;

End
Else Begin
Start:=25; TheEnd:=sq;

End
End
Else Begin

Start:=1; TheEnd:=sq;
Eng;

For I:=Start to TheEnd Do Write(PrtFile,l:5);
If (((Sq > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(PrtFile,” Tot.”)
Else Writeln(PrtFile);
TQ:=0;
For I:=1 to 48 Do Begin
If MonthNo[I] MOD 12 <> 0 Then Begin
PrtYr:=HoldYr + (MonthNo[l] DIV 12);
ChkMonth:=MonthNo[l] MOD 12;
End
Else Begin
PrtYr:=HoldYr + ((MonthNo[I] DIV 12) -1);
ChkMonth:=12;
End;
Case ChkMonth of
PrtMonth:="JAN. *;
PrtMonth:="FEB. ’;
PrtMonth:="MAR. ’;
PrtMonth:="APR. *;
PrtMonth:="MAY ’;
. PriMonth:="JUNE ’;

IEAINARE A S
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7. PriMonth:="JULY ’;

8: PrtMonth:="AUG. ’;

9: PrtMonth:="SEP. 7;

10: PrtMonth:="OCT. *;

11: PrtMonth:="NOV. ’;

12: PriMonth:="DEC. 7;
End;

Write(PrtFile,PrtMonth,PrtYr:2);
For I=Start to TheEnd Do Begin
If IntSq[l.J] <> O Then
Write(PriFile, IntSq[l,J]:5:1)
Else Write(PrtFile,” ---");
If IntSq[1,J] > 0 Then Begin
TQ=TQ + I;
Nsq[l1]:=Nsq[1l + IntSq[l.J];
End;
End;
If (((Sg > 24) and (L = 2)) or (Sq <=24)) Then
Writeln(PrtFile,Nsq[11:6:1)
Else Writeln(PrtFile);
TQ:=0;
If Replace = -1 Then Nsq[l]:=Nsqg[1] - Nco[I]
Else If Replace = 1 Then Nsq[l}:=Nco[l] + Initial;
End;
Writeln(PrtFile,”L);
End;

End;

Close(Sgrdqt);

T1:=69999.0; T2:=0; DT:=0;

N1:=0; N2:=0; AR:=0;

For I'=1 to 50 Do

For I:=1 to 50 Do
Fsq[1,J1=0.0;

While Not EOF(InFile) Do Begin
Readln(InFile,Line);
BN:=Copy(Line,2,6);
TStri=Copy(Line,56,7);

I=1;

Repeat
If TStr[1] = * * Then Delete(TStr,I,1)
Else I=1 + 1I;

Until (I >= Length(TStr));

VaKTstr, T,Code);

i=Trunc(T/30.4) + 1;

ii:=(ii - BegMonth) + 1;

If T> T2 Then T2:=T;
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If ii > 50 Then ii:=50;
ChkSqd:=Copy(Line,53,3);
I:=1; Found:=False;
While ((I <=Sq) and (Found = False)) Do Begin
If ChkSqd = SgStrArr[I] Then Begin
Fsq[ii,I)=Fsqfii,1] + 1;
N[ii}:=N[ii] + 1;
Found:=True;
End;
=1 + 1;
End;
NI:=NIl + 1;
If T < Tl Then Th=T;
FStr:=Copy(Line,129,6);
I=1;
Repeat
If FStr{I] = * " Then Delete(¥FStr,I,1)
Else Ii=I + 1;
Until (I >= Length(FStr));
Val(FStr,F,Code);
If F> 0 Then DT:=DT + (T - F);
NpStr:=Copv(Line,135,3);
K:=Pos(’.",NpStr);
If (K=1)or (K> 1})and (NpStr[K - 11 =""))) Then
Insert(CO’,NpStr,K);
I=1;
Repeat
If NpStr(I] =’ Then Delete(NpStr,I,1)
Else Ii=1 + 1;
Until (I >= Length(NpStr));
Val(NpStr,np,Code);
If np =0 Then AR:=AR + I;

N2:=AR;
For I:=1 to 48 Do
For I'=1 to 48 Do

If IntSQ[I,]J] <> 0 Then Av{I}=Av[I] + I;

For J:=1 to 48 Do Begin
Xsq[J]:=0;
For I:=1 to Sq Do

End;

Xsq[J}:=Xsq[J] + Fsq[J,1];

If PrtOpt = 'Y’ Then Begin
PrtTitle:="Number of failures as a function of time & sqd.
PrintValPrt;

End
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Else Begin

PriTitle:="Number of failures as a function of time & sqd. "

PrintValFile;
End;
For I:=1 to 48 Do Begin

For k=1 to 48 Do Begin

Isb:=IntSq[1,}]; If Isb = 0 Then Isb=1;
Fsq[1,J}:=Fsq[1,J}/Isb;

End;
End;
For I'=1 to 48 Do Begin

Bot:=Nsq{l]; If Bot = 0 Then Bot:=1;

Xsq{I}:=N[1]/Bot;
End;
If PrtOpt =Y’ Then Begin

PrtTitle="Nuiaber of failures per aircraft as a function of time & sqd.”;

PrintValPrt;
End
Else Begin

PrtTitle:="Number of failures per aircraft as a function of time & sqd.”;

PrintValFile;
End;

Mtbfi= (T2 - T1) * N2/NI;
DDT:=(T2 - T1)/48;
TT:=Mtbf - DT/NI;
If N2> 0 Then TT:=TT*N1/N2;
Ta:=TT;
Max:=1.5 * Ta;
ClrScr;
For K:=1 to 2 Do Begin
If K =1 Then
I'=Trunc(T2/30.4) + 1

Else I:=Trunc(T1/30.4) + 1:

If 1 MOD 12 <> 0 Then Begin
PrtYr:=HoldYr + (I DIV 12);
ChkMonth:=I MOD 12;

End

Else Begin
PrtYr:=HoldYr + ((I DIV 12) -1);
ChkMonth:=12;

End;

Case ChkMonth of
1: PrtMonth:="JAN. ’;

2: PrtMonth:="FEB. °;
3: PrtMonth:="MAR, ’;
4. PrtMonth:="APR. *;
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: PriMonth:="MAY 7
: PrtMonth:="JUNE ’;
: PrtMonth:="JULY ’;
: PrtMonth:="AUG. ’;
: PrtMonth:="SEP. *;
10: PrtMonth:="OCT. ’;
11: PrtMonth:="NQOV. ’;
12: PrtMonth:="DEC. 7;
End;
If K =1 Then Begin
PrtY 1:=PrtYr;
PrtM1:=PrtMonth;
End
Else Begin
PrtY2:=PrtYTr;
PrtMZ:=PrtMonth;

\O 00 ~) O\ W

End;
End;
GotoXY(1,1);
Writeln(’Max time in data ="' T2:6:0," . PriM1,PrtY1:2);
Writeln(’Min time in data =" T1:6:0,” °,PrtM2.PriY2:2);
Writeln("Total number of data =",N1:6:0);
WriteIn(’Number to be cal. =" N2:6:0);

Writeln(’Mean time between fail.=",Mtbf:10:3);
Writeln(’"Mean value for unseen =',Ta:10:3);
WriteIn(’Max time for cal. time =", Max:10:3);

If PrtOpt = Y’ Then Begin

Writeln(Lst,"Max time in data ="T2:6:0," °,PrtMI,PrtY1.2):
Writeln(Lst,"Min time in data =", T1:6:0,” °,PrtM2,PrtY2:2);
Writeln(Lst,"Total number of data =’,NI1:6:0);
Writeln(L.st,”’Number to be cal. =" N2:6:0);

Writeln(Lst,"Mean time between fail.=", Mtbf:10:3);
Writeln(Lst,"Mean value for unseen =" Ta:10:3);
Writeln(Lst,"Max time for cal. time =" Max:10:3);

Writeln(Lst,~L);

End

Else Begin
Writeln(PrtFile,"Max time in data =" T2:6:0,” °,PrtM1,PriY1:2);
Writeln(PrtFile,’Min time in data ="T1:6:0,” °,Prtm2,PrtY2:2);
Writeln(PrtFile,"Total number of data =",N1:6:0);
Writeln(PrtFile,’Number to be cal. =' N2:6:0);

Writeln(PrtFile,’"Mean time between fail.=’ ,Mtbf:10:3);
Writeln(PrtFile,"’Mean value for unseen =',Ta:10:3);
Writeln{PrtFile,"Max time for cal. time =", Max:10:3);
Writeln(PrtFile,~L);

End;
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Close(InFile);
Assign(InFile,”"Mtbf.fac’);
Rewrite(InFile);
Nt:=0; Ns:=0; Nv:=0; Nv2:=0; Nvd:=0; Ncd:=0; Se:=0; Sev:=0;
I1:= 1; 148:=12; WibelFit; AA[l}=A; BB[1]=B;
[1:=13; 148:=24; WibelFit; AA[2]=A; BB[2}=B;
I1:=25; 148:=36; WibelFit; AA[3]=A; BB[3]=B;
I1:=37; 148:=48; WibelFit; AA[4)=A; BB[4]=B;
I1:= 1; 148:=48; WibelFit; AA[S):=A; BB[5)=B;
If PrtOpt = 'Y’ Then Begin
Writeln(Lst,~L);
Writeln(Lst,”™ Monthly Failure Rates ¥°);
Writeln(Lst);
Writeln(Lst);
Writeln{Lst,> Data File used for study: *,IFileName);
Writeln{Lst,” Date of study: ', PriDate);
Writeln(Lst);
Writeln{Lst,” Date Num. Adv. Adv. Ratio of Cal. Delta Var. Delta’);
Writeln(Lst,’ Fail Inv. Tbf Tbf/MTBF Tbf cal-T Tbf var-T');
Writeln(Lst, --—=~==  mo-c mmm e e e e e e e 'Y
End
Else Begin
Writeln(PrtFile,”L);
Writeln(PrtFile,”* Monthly Failure Rates **);
Writeln(PrtFile);
Writeln(PrtFile);
Writeln{PrtFile,” Data File used for study: *,IFileName);
Writeln(PrtFile,” Date of study: * PrtDate);
WriteIn(PrtFile);
Writeln(PrtFile,” Date Num. Adv. Adv. Ratio of Cal. Delta Var. Delia’);
Writeln(PrtFile,” Fail Inv. Tbf Tbf/MTBF Tbf cal-T Tbf var-T');
Writeln(PrtFile, - —--omm mmmm e e e e e eeee e Y
End;
For I:'=1 to 48 Do Begin
Vi=Fdt{l}; V2:=V/Mtbf; Nt:=Nt + N[I}Ns:=Ns + Nsq[l}; Nv:i=Nv + V;
Nv2:=Nv2 + V2;
Tvi=1 * 30.4;
Cdu=A * (Exp(b * In(tv))); dec=cdt - v; se:=se + dc*dc;
ix:=] + Trunc(1/13.0); Vdt:=aaix] * (Exp(bb[ix] * In(1tv)));
dvi=vdt - v; sevi=sev + dv* dv;
Nvd:=Nvd + vdt;
Necd:=Ncd + cdt;
If MonthNo[1] MOD 12 <> 0 Then Begin
PriYr:=HoldYr + (MonthNo[I] DIV 12);
ChkMonth:=MonthNo[{] MOD 12;
End



J-154

Else Begin
PrtYr,=HoldYr + ((MonthNo[I] DIV 12) -1);
ChkMonth:=12;

End;

Case ChkMonth of

. PrtMonth:="JAN. ’;

: PrtMonth:="FEB. ’;

: PrtMonth:="MAR. ’;

: PrtMonth:="APR. ’;

: PrtMonth:="MAY ’;

: PrtMonth:="JUNE ’;

: PrtMonth:="JULY 7,

: PrtMonth:="AUG. 7;

: PrtMonth:="SEP. ’;
10: PrtMonth: ’OCT ",
11: PrtMonth:= ’I\O\. :
12: PrtMonth:="DEC. ;

End;

D 00 ~1 O\ L BN

If PrtOpt =Y Then

Writeln(Lst,PrtMonth,PrtYr:2,n{1}:7,Nsq[1]:5:0,V:5:0,V2:7:2,cdu:7:0.de: 7:1,vd1:5:0.dv:7:1)
Else

Writeln(PrtFile,PrtMonth,PrtYr:2,n[1]:7,Nsq{1}:5:0,V:5:0,V2:7:2,cdt:7:0,dc: 7:1,vdu:5:0,dv: 7:1);
Writeln(InFile,V2);

End;
If PrtOpt = ’Y’ Then Begin
Writeln(Lst,’

Writeln(Lst,Nt:14:0,Ns/48:5:0,Nv/48:5:0, Nv2/48:7:2,ncd/48:7:0,Sart(Se/47).7:1,Nvd /48:5:0 Sqrt(sev/47).7:
Writeln(Lst,’ SEsEsSESSoSsSsssssssssssssssssss=s=s==ssssss=sss’ )
End
Else Begin
Writeln(PrtFile,’

Writeln(PrtFile Nt:14:0,Ns/48:5:0,Nv/48:5:0,Nv2/48:7:2,ncd/48:7:0,Sqrt(Se/47):7:1 Nvd/48:5:0,Sqrt(sev/47 ).
Writeln(PrtFile,’ mrssmsms—soosssssss=ssoscsoooosssooss=ooooosm==se )
Fiush(PrtFile);

Close(PrtFile);
End;
Close(InFile);
TempCom:="MONTHLY FAILURE REPORT CREATED USING INPUT FILE ’ + IFileName:
UpdateCom;
End
Else Begin
ClrScr;



GotoXY(15,12);
Write(*G,’Sqrdqt.sqr does not exist’);
End;

End. (* Program MonthFail *)‘Z
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Appendix J.26
PrtComments
Procedure PrtComments(PrtOpt:Char);

TYPE
BigStr = String[255);

VAR
CFile: Text;
CName: Path;
CH: Char;
Found: Boolean;
Row,I: Integer;
NoChar,StartN,EndN: Integer;
Image: ImageType;
Name: String20;
TempCom,GenComments,DirCom,UserCom: BigStr;

Begin (* Procedure Comments *)

CName:="DataList.cmt’;
If DrvDir <> ProgDrvDir Then AddDir(CName);
Assign(CFile,CName);
Reset(CFile);
Readln{CFile,GenComments);
Close(CFile);
TempCom:=GenComments;
(* Break up Comments *)
NoChar:=Length(TempCom);
EndN:=0;
While (EndN + 1 <=NoChar) Do Begin
StartN:=EndN + 1; Found:=False;
While ({(StartN «=NoChar) and (Found = False)) Do Begin
If TempCom(StartN] = '’ Then StartN:=StartN + |
Else Found:=True;
End;
EndN:=StartN + 51;
If EndN > NoChar Then EndN:=NoChar;
(* Break up into words *)
Found:=False;
If ((EndN <> NoChar) and (TempCom[EndN + 1] <> * ")) Then
While ((EndN > StartN) and (Found = False)) Do Begin
If TempCom[EndN] <> ** Then
EndN:=EndN - 1
Else Found:=True;
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End;
If PrtOpt = 'Y’ Then Begin
For Ii=StartN to EndN Do Write(PrtFile,TempCom[I1]);
Writeln(PrtFile);
End
Else Begin
For I=StartN to EndN Do Write(Lst,TempCom[I});
Writeln(Lst);
End;
End,
End; (* Procedure Comments ¥)
~Z
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Appendix J.27
ReadCom

Procedure ReadCom;

VAR
SendArr: Path;

Begin  (* Procedure ReadCom *)

Quit:=False; Field:=1; MaxField:=5; UppCase:=True;
HlpMsgl:="Update/Enter Comments concerning the file:’;
HipMsg2:=0QFileName;
While ((Field <= MaxField) and (Quit = False)) Do Begin
SendArr="";
Case Field of
I: Begin
For I'=1 to 51 Do SendArr:=SendArr +° 7;
For I'=1 to Length(TmpComl) Do SendArr{Il=TmpComi1{I};
ReadField(SendArr,15,11,51);
TmpComl1:=Copy(SendArr,1,51);
End;
2: Begin
For I'=1 to 51 Do SendArr:=SendArr +°* 7
For I'=1 to Length(TmpCom?2) Do SendArr{I}:=TmpCom?2[1];
ReadField(SendArr,15,12,51);
TmpCom2:=Copy({SendArr,1,51);
End;
3: Begin
For I'=1 to 51 Do SendArr:=SendArr +* ’;
For I'=1 to Length(TmpCom3) Do SendArr{1}=TmpCom3[]};
ReadField(SendArr,15,13,51);
TmpCom3:=Copy(SendArr,1,51);
End;
4: Begin
For I=1 to 51 Do SendArr:=SendArr +
For =1 to Length(TmpCom4) Do SendArr[I]:=TmpCom4[I];
ReadField(SendArr,15,14,51);
TmpComd4:=Copy(SendArr,1,51);
End;
5: Begin
For I'=1 to 51 Do SendArr:=SendArr + ' "
For I'=1 to Length{TmpCom35) Do SendArr[I}:=TmpCom3[I];
ReadField(SendArr,15,15,51);
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TmpCom5:=Copy(SendArr,1,51);
End;
End; (* CaseStatement *)

End; (* While Loop ¥)
End; (* Procedure ReadCom *)

Procedure FindEnd(VAR HoldStr:Path);

VAR
I: integer;

Begin (* Procedure FindEnd ¥)

I:'=Length(HoldStr);
While HoldStr[I] =" Do =1 - I;
Delete(HoldStr,I + 1,51 - I);

End; (* Procedure FindEnd *)

Begin (* Procedure BuildCom *)

If Length(TmpCom1) > 1 Then FindEnd(TmpCom1);
If Length(TmpCom2) > 1 Then FindEnd(TmpCom?2);
If Length(TmpCom3) > 1 Then FindEnd(TmpCom3);
If Length(TmpCom4) > 1 Then FindEnd(TmpCom4);
If Length(TmpCom3) > | Then FindEnd(TmpCom5);
TempCom:="";

TempCom:=TmpCom1 +

LI )

+ TmpCom?2 +°° + TmpCom3 + ' + TmpCom4 + '’ + TmpComS5;

End; (* Procedure BuildCom ¥)
4
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Appendix J.28
ReadField

Procedure ReadField(Var Arrsent:Path;Col,Row,Limit:integer);

Screen control to read in data for the specified field
ArrSent contains the value of the fields, row and col
designate where to go on the screen, limit holds the
length of the field, Skipl and Skip2 indicate where the
cursor should skip over, [example: date field __ /  /
the cursor should skip over the slashes]

Var
Hold: Array {1..64] of char;
Ch:char;
EndCol,HoldCol:integer;
1,].K:integer;
Continue:Boolean;

Begin (* Procedure ReadField *)
For I:=1 to 64 Do Hold[1]:=" ",
For I'=1 to Length{ArrSent) Do Hold[I:=ArrSent[l];
L=1;
HoldCol:=Col;
EndCol:=Col + Limit - 1;
Continue:=True;
ch="";
While ((Ord(ch) <> 13) and (Continue = True))
Do Begin
GotoXY(Col,Row); Read(Kbd,ch);
Case Ord(Ch) of
27: Begin
If KeyPressed Then Begin
Read(K bd,Ch);
Case Ord(Ch) of
(* Fi=>Help *) 59: Begin
Help(HipMsg! HipMsg2);

End;
(* 15 Tab Left *) 15,72: Begin
(* 72 Up Arrow %) If Field » 1 Then

Field:=Field - 1;
Continue:=False;
End;
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(* Down Arrow ¥) 80: Begin
If Field <= MaxField Then Field:=Field + 1;
Continue:=False;

End;
(* Left Arrow *) 75: If Col > HoldCol Then Begin
Col:=Col - 1;
I=1-1;
End;

(* Right Arrow *) 77: Begin
If I > Limit Then Begin
GotoXY(Col,Row); Write(*"G);
End
Else If I <= Limit Then Begin
Col:=Col + 1;
=1+ 1;
End;
End;
(* Delete Key *) 83: If (I <=Limit) Then Begin
If (I < Limit) Then
For J:=I to Limit - 1 Do Hold[J}:=Hold{J + 1];
Hold[Limit]:="’;
GotoXY(Col,Row);
For J:=I to Limit Do Begin
If (Hold[J] <> ' ') Then Write(Hold[J])
Else Write("_’);
End;
End;
End; (* Case Statement *)
End (* KeyvPressed *)
Else Begin
Quit:=True;
Continue:=False;
End;
End; (* Ord = 27 ¥)
(* Tab Right *) 9: Begin
If Field <= MaxField Then Field:=Field + 1;
Continue:=False;
End;
(* Char *) 32..125: Begin
If I > Limit Then Begin
GotoXY(Col,Row);
Write(*G);
End
Else If 1 <= Limit Then Begin
If UppCase = True Then Ch:=UpCase(Ch);
Hold[I]:=ch;
GotoXY(Col,Row); Write(ch);
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I=I+1;
Col:=Col+1;
End;
End;
(* Return *) 13: If Field <= MaxField Then Field:=Field + 1;
(*Back Arrow *) 8: If (I > 1) Then Begin
I=1 - I;
For J:=I to Limit - 1 Do Hold[J}=Hold[J + 1];
Hold[Limit}:="";
Col:=Col - 1;
GotoXY(Col,Row);
For J:=I to Limit Do Begin
If (Hold[J] <> ' ’) Then Write{(Hold[J])
Else Write("_*);
End;
End;
End; (¥ of Case *)
End; (* of While ¥)
ArrSent:="";
While Hold[Limit] = * * Do Limit=Limit - 1;
For I=1 to Limit Do ArrSent=ArrSent + Hold{I];

End; (* Procedure ReadField *¥)

~Z
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Appendix J.29
RegraAnl

Program RegrAnl(Input,Output);
{$C-}

STEP 4 - Regression Analvsis. This step performs linear
regression analysis on the file generated by Step 3. The
correlation equation is assumed to be linear and each
parameter can be omitted to determine its effect. This
program can also generate plots of data.

Deborah A. Holder

CONST
FiMin = 0O
FiMax = 10000;

TYPE
HoldName = array [1..25] of char;
DateTimeType = String[8];
RegRec = record
ax,bx,cx,dx,bp,si,di,ds,es flags: integer;
end;
String255 = String[255];
String50 = String[50];
Stringl10 = string[10];
String20 = string[20];
String3 = string[3];
Charl2arr = array [1..12] of char;
String6 = string[6};
DPointer = ~DirRec;
DirRec = record
Size: real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;
APointer = ~AnalysisRec;
AnalysisRec = record
F:real,
VX: array {1..6] of real;
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FOI: real;

FOZ2: real;

Next: APointer;
end;

TenRealNo = array [1..10] of real;
ImageType = array[1..4096] of char;
Path = string[64];

VAR
HeapTop: *Integer;
NoFiles: integer;
Top,Bottom: DPointer;
FirstRec,LastRec,NewRec: DPointer;
FirstARec,l.astARec: APointer;
Track,NewARec: APointer;
FPName:String[25];
OFileName,PFileName,IFileName: Path;
GFN,PFile PrtFile, InFile: Text;
KeptTrack,Omit,Counter: integer;
PrtDate,PrtTime: DateTimeType;
FI1S,Fl: real;
RVX: array [1..6] of real;
UppCase,Default,Quit,ReqFile,ValFile: Boolean;
Code,lLJ,K L IJP,ILP Num,NumRec,NumVar,NoVar: integer;
NovT,NovP: integer;
NumStr: stringb;
RH,XX,VS: TenRealNo;
JO: array [1..11] of integer;
C: array [1..10} of TenRealNo;
Sum,FA,FB,T1,T2,BV1,AV1I: real;
DF,FV!1,DFI1,FIA,SDV1,SD2: real;
SSA,SS1,8812,SS2: real;
ZC1,ZC2: real;
Ans,PrtOpt: char;
Field,MaxField: Integer;
Image: ImageType;
CrtMode: Byte absolute $0040:$0049;
MonoBuffer: ImageType absolute $B000:50000;
ColorBuffer: ImageType absolute $B800:$0000;
ChkFile,ChkDir,ProgDrvDir,DrvDir: Path;
TempCom: String255;
RdStr, TmpCom1, TmpCom2,TmpCom3,TmpCom4, TmpComS5: Path;
HipMsgl, HipMsg2: String255;
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{$1BoxWin.pas}
{$IHelp.pas}
{$1AddDir.pas)
{$1Comments.pas}
{$1Exists.pas)
{$1DiskSpace.pas)
{$1GetDir.pas)
{SIDirLst.pas}
{$1FileName.pas)
{$1AddFiieExt.pas)
{$1Date.pas)
{$1Time.pas)
{$1PrtComments.pas)
{SIReadField.pas)
{SIReadCom.pas)
{$1DisCom.pas}
{$1UpdateCom.pas}

Procedure InvertMatrix;

YAR
JJ1,K I integer;
CC,S0,CO: real;

Begin (* Procedure InvertMatrix *)

For I'=1 to NumVar + 1 Do
JO[1}:=L

For I:=1 to NumVar + 1 Do Begin
CO:=0;
JI:=I;
For J:=1 to NumVar + 1 Do Begin
If (Abs(CQO) - Abs(C{L,J])) < 0 Then Begin
J1.=I;
CO:=C[1,J];
End;
End;
If T <> J1 Then Begin
K:=JO[J1};
JO[I1)=JO[I]; JO[I}:=K;
For K:=1 to NumVar + 1 Do Begin
SO:=C[K, I}, C{K,I1=C[K. I}
CIK ,J11:=80;
End;
End;
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C[LI}=1;
For J1:=1 to NumVar + | Do Begin
CC:=C[1,]1};
If CO <> Q Then
CC:=CC/CO;
C[L111:=CC;
End;
For J1:=1 to NumVar + | Do Begin
If I <> J1 Then Begin
CO:=C{J1,1};
If CO <> 0 Then Begin
C[1,1}3=0;
For K:=1 to NumVar + 1 Do
C[J1,K]=C[J1,K] - CO * C[I.K};
End;
End;
End;
End;

For I'=1 to NumVar + 1 Do Begin
If JO[I] <> I Then Begin

J:=I1;

Repeat
J1=J1 + 1;

Until (JO[J1] = 1) or (NumVar + 1 <= J1));

JO[I17:=JO[1];

For K:=1 to NumVar + 1 Do Begin
CO:=C[1,K}; ClIKI=C[J1,K];
C[J1,K}=CO;

End;

JO[I]:=1;

End;

Begin (* Program RegrAnl *)

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);

ClrScr;

Default:=False;

BoxWin(1,1,80,24,” STEP 4 *);
GotoXY(25,10);

Write(’>>> Regression Analysis <<<');
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GotoXY(1,1);
GetDir(0,ProgDrvDir);
Assign(GFN,GFN_Nail’y,
Reset(GFN);
ChkFile:="; ChkDir:=""; DrvDir:="";
ReadIn(GFN,DrvDir);
Readln(Gfn,ChkFile);
Close(GFN);
ChkDir:=DrvDir;
If Length(ChkDir) = 2 Then ChkDir=ChkDir + *\";
Delay(1000);
If ((ChkFile <> "**’) and (Pos("DTD’,ChkFile) > 0)) Then Begin
Default:=True;
IFileName:=""; IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFileName);
End
Else Begin
Mark{HeapTop);

ValFile;=False;

RegFile:=True;

While ValFile = False Do Begin
{FileName:=’ ”
FileName(IFileName,” Input ),
AddFileExt(IFileName,’DTD’);

If DrvDir <> ProgDrvDir Then AddDir(IFileName);

ValFile:=Exists(IFileName);

If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G,’File Does Not Exist");
Delay(3000);

End;

End;

Release(HeapTop);
End;
Assign(InFile IFileName);
ReSet(InFile);

If Default = False Then Begin
ClrScr;
GotoXY(15,10);
NumStr;=""; NumRec:=0;
WriteCNUMBER OF X/Y DATA (Top) = ");
MaxField:=1; Field:=1; Quit=False;
RdStr:="";
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HlpMsgl:="Enter the number of records you wish to analysis.”;
HlpMsg2:="";

ReadField(RdStr,WhereX,WhereY,3);
Yal(RdStr,NumRec,Code);

NumStr:="; NoVar:=0;

GotoXY(15,12);

WriteCNUMBER OF VARIJABLES =");
MaxField:=1; Field:=1; Quit:=False;

RdStr:="";

HlpMsgl:="Enter the number of variables per record.’;
HlpMsg2:=";

ReadField(RdStr,WhereX,WhereY,3);
Val(RdStr,NoVar,Code);

NumStr:=""; Omit:=0;

GotoXY(15,14);

WriteCOMIT VARIABLE NUMBER ="
MaxField:=1; Field:=1; Quit:=False;
RdStr:="";

HipMsgl:="Enter the variable number you wish to omit, if any.’;
HipMsg2:=";
ReadField(RdStr,WhereX,WhereY,3);
Val(RdStr,Omit,Code);
GotoXY(15,16);
Write("Output: System Printer [Y/N]:);
GotoXY(WhereX,WhereY);
Read(kbd,PrtOpt); PrtOpt:=UpCase(PrtOpt);
GotoXY(WhereX,WhereY); Write(PrtOpt);
End
Else Begin
PrtOpt:="N";
NoVar:=20;
NumRec:=4000;
Omit:=0;
End;
If PrtOpt <> 'Y’ Then Begin
If ((ChkFile <> "**') and (Pos("DTD’',ChkFile) > 0)) Then Begin
OFileName:=""; OFileName:=ChkFile;
AddFileExt(OFileName,’"R04’);
If DrvDir <> ProgDrvDir Then AddDir(OFileName);
End
Else Begin
Mark(HeapTop);

ValFile:=True;

While ValFile = True Do Begin
RegFile:=True;
OFileName:=’ "
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FileName({OFileName,” Report °*);
AddFileExt(OFileName,"R04");
If DrvDir <> ProgDrvDir Then AddDir(OFileName);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write("G,'File Already Exist II');
GotoXY(15,13); Write('Do you wish to overwrite?: ’);
GotoXY(WhereX -1,WhereY);
Read(Kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX -1,WhereY); Write{ Ans);
If Ans =Y’ Then ValFile:=False;
End;
End;
Release(HeapTop);
End;
Assign(PrtFile,OFileName);
Rewrite(PrtFile);
End;

Mark(HeapTop);
For I=1 to 10 Do Begin
For I'=1 to 10 Do C[1,J}=0;
JO[J}:=0; RH[J]=0; XX[J]=0; V5[J]:=0;
End;
JO[11]:=0;
Counter:=1;
FirstARec:=Nil;
F18:=0;
ReadIn(InFile,NumVar); If NoVar < NumVar Then NumVar:=NoVar;
While ((NOT EOF(InFile)) and (Counter <= NumRec))Do Begin
KeptTrack:=Counter;
Readln(InFile F1);
For J.=1 to NumVar Do
Readin(InFile, RVX[J]);
If (FI > FIMin) and (F1 < FI1Max)) Then
(* Do Nothing *)
Else Begin
Fl:=F1S;
For J:=1 to NumVYar Do
RVX[I}:=VS[J];
End;
F1S8:=F1l;
For J:=1 to NumVar Do Begin
If Omit = J Then RVX[J]=0;
VS[I=RVX[J];
End;
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RH[1]=RH[1]}+ FI;
For J:=1 to NumVar Do
RH{J + 1:=RH[J + 11+ F1 * V§[J];
Cl1,11=C[1,1] + I;
For J:=1 to NumVar Do Begin

ClJ + 1,11=C[J + 1,1] + VS[J};

Cli,J + 11=C[J + 1,1];

IJP:=) + 1;

For L:=1 to J Do Begin
ILP:=L + 1;
C[LUIP,ILP}=C[IJP,ILP]} + VS[J] * VS[L];
C[ILP,1IJP}:=C[{lJP,ILP};

End;

End;
New(NewARec);
NewARec*.F:=F1l;
For J:=1 to NumVar Do
NewARec*. VX[II=RVX[J};
If FirstARec = Nil Then
FirstARec:=NewARec
Else LastARec”.Next:=NewARec;
LastARec:=NewARec;
LastARec”.Next:=Nil;
Counter:=Counter + 1;
End;
Close(InFile);
T1:=RH[I] * C[2,1] - C[1,1] * RH[2];
T2:=C[2,1] * C[2,1] - C[1,1] * C[2,2];
BV1:=0;
If T2 <> 0 Then BV1:=T1/T2;
AV©I=(RH[1] - BV * C[2,1]) / C[1,1];

ClrSer;
Writeln;
K:=NumVar + 1;
If K > 6 Then K:=6;
For J:=1 to NumVar + 1 Do Begin
For I'=1 to K Do
Write(C[J,11:9,” °);
Writeln(|",RH[J):7:2);
End;
InvertMatrix;
For I'=1 to NumVar + 1 Do Begin
Sum:=0;
For J:=1 to NumVar + 1 Do
Sum:=Sum + C[1,J] * RH[J]},
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Y§[11:=0;
XX[1}=Sum;
End;

Track:=FirstARec;
SDV1=0; FlA:=0;
PrtDate:=Date;
PrtTime:=Time;
FA:=0; FB:=0; SD2:=(0;
NovT:=NumVar; If NovT > 4 Then NovT:=4;
NovP:=NumVar; If NovP > 9 Then NovT:=9;
Writeln(’ No. F fi2 dfi2 f1 df'i \'2! V2 o0
If PrtOpt = 'Y’ Then Begin
Writeln(Lst,Chr(15));
Writeln(Lst,”* Regression Analysis *’);

Writeln(Lst);

PriComments(’N");

Writeln(Lst);

Writeln(Lst,” Data File used for study: ’,IFileName);
Writeln{Lst,” Date of study: ' PrtDate);
Writeln(Lst,” Time of study: * PrtTime);
Writeln(Lst,” Number of X/Y Data (Top). ’,Counter - 1:4);
Writeln(Lst,” Number of Variables: . NumVar:4);
WriteIn(Lst,”L);

Writeln{Lst,’* Regression Analysis *°);

Writeln(Lst);

Writeln(Lst,” Data File used for study: ’,IFileName);
Writeln(Lst,” Date of study: *,PrtDate);
Writeln(Lst);

Writeln(Lst,” No. F f12 dfi12 fl dfl Vi V2
End
Else Begin

Writeln(PrtFile Chr(15));

Writeln(PrtFile,”* Regression Analysis *');

Writeln(PrtFile);

PriComments(CY’);

Writeln{PrtFile);

WriteIn(PrtFile,” Data File used for study: ’,IFileName);
Writeln(PrtFile,” Date of study: ' PriDate);
Writeln(PrtFile,” Time of study: *, PrtTime);
Writeln(PrtFile,” Number of X/Y Data (Top): *,Counter - 1:4);
Writeln(PrtFile,” Number of Variables: ' NumVar:4);

Writeln(PrtFile,~L);
Writeln(PrtFile,”* Regression Analysis *°);

Writeln(PrtFile);

Writeln{PrtFile,” Data File used for study: ’,IFileName);
Writeln(PrtFile,” Date of study: ', PrtDate);
Writeln(PrtFile);

Writeln(PriFile,” No. F f12 df12 fl dfl A2
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End;
Counter:=1;
Repeat
Fl:=XX[1};
For J:=1 to NumVar Do
Fl:i=F1 + XX[J + 1] * Track*.VX[J}
DF:=Track”.F - F1;
FVI:=AV] + BV1 * Track~.VX[I];
DFL:=Track~.F - FVI;
SDV1:=SDV1] + DFI * DFI;
Fl1A:=FIA + FVI;
SD2:=SD2 + DF * DF;
FA:=FA + Track”.F;
FB:=FB + FI;
For J:=1 to NumVar + | Do
VS[J=VS§{J] + Track”.VX[J];
Write(Counter:3,Track” . F:9:1,F1:7:0,DF:8:0,FV1:8:0,DF1:9:1);
For =1 to NovT Do
Write(Track” . VX[I]:8:1);
Writeln;
If PrtOpt =Y’ Then Begin
Write(Lst,Counter:3,Track” F:9:1,F1:7:0,DF:8:0,FV1:8:0,DF1:9:1);
For LI:i=1 to NovP Do
Write(Lst, Track* . VX[I}:8:1);
Writeln(Lst);
End
Else Begin
Write(PrtFile,Counter:3,Track”*.F:9:1,F1:7:0,DF:8:0,FV 1:8:0.DF 1:9:1);
For L=1 to NovP Do
Write(PrtFile, Track”. VX][I}:8:1);
Writeln(PrtFile);
End;
Track*.FOl:=F}; Track”.FO2:=FVI;
Track:=Track”.Next;
Counter:=Counter + 1;
Until (Track = Nil);
Counter:=Counter - 1;
FA:=FA/Counter; FB:=FB/Counter; Fl1A:=F1A/Counter;
SS2:=0; S§S12:=0;
Track:=FirstARec;
Repeat
SSA:=Track*.F - FA;
SSt:=Track”.F - FlA;
SS12:=8S812 + §S81 * SS1;
SS2:=8S2 + SSA * SSA;
Track:=Track”.Next;
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Until (Track = Nil);
Num:=Counter - 1;
If Num <= 0 Then Num:=];
Writeln(’ === =mmma zzm=z’);
Write(Counter + 1:3,FA:9:1,FB:7:0,Sqrt(SD2/Num):8:0, FlA 8:0,8qruSDV1/Num):9:1);
For I'=1 to NovT Do
Write(VS[I]/Counter:8:1);
Writeln;

Writeln(] {1 =a + b*V1');

Writeln(’, a=',AVI]);

Writeln(’, b ="'BVI1);

Wrn‘.eln( [-"-——"“‘—-"*"'“""===========*—‘=============================:=');

Writeln(’] f12 = Cl + C2*V] + C3*V2 + .. + Cn*Vm’);

For I'=1 to NumVar + 1 Do

Writeln("| C°,1.2," = ", XX[1]);

If PrtOpt =YY" Then Begin
Writeln{Lst,’s======sss=sos=sossssssscorsseonsnnsssss s assens s mn TS )
Write(Lst,Counter + 1:3,FA:9:1,FB:7:0,Sqrt(SD2/Num):8:0,F1 A:8:0,Sqrt{SDV 1 /Num):9:1);
For I:i=1 to NovP Do

Write(Lst,VS[{1]/Counter:8:1);
Writeln(Lst);
WriteIn(Lst, - o m e e *);
Writeln(Lst,)}] fl =
Writeln(Lst,] a="'AV1);
Writeln(Lst,) b =’BVIi)
Writeln(Lst,'|======ssssesrscssmssesmsnossansmmssssssssasssssssasssns=' )]
Writeln(Lst,”| f12 = Cl + C2*V1 + C3*V2 + .. + Cn*Vm');
For I'=1 to NumVar + 1 Do

Writeln(Lst,”| C,L2, =", XX[I]);

End
Else Begin
Writeln(PrtFile, s=s======sss===s=ssscmsssessssrssosrensonsssss s s seansmsazs )
Write(PrtFile,Counter + 1:3,FA:9:1,FB.7:0,8qrt(SD2/Num):8:0,F1 A:8:0,8qrt(SDV1/Num}:9:1);
For I:=1 to NovP Do
Write(PrtFile, VS[I}/Counter:8:1);
Writeln(PrtFile);
Writeln(PrtFile, — - mm e o e e e e e ")
Writeln(PrtFile”} {1 =a + b*V1);
WriteIn(PrtFile,"] a =’'AVI]);
Writeln(PrtFile’] b ="'BVI1);
Writeln(PrtFile,’|= = = = E=mmmmmzs szszz=zzes %
Writeln(PrtFile,’] {12 = Cl + C2*V] + C3*V2 + ... + Cn*Vm);
For I'=1 to NumVar + 1 Do
Writeln(PrtFile,’] C'.I12) = " XX[I]);

End;

b
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ZC1:=0; If SS2 > SD2 Then ZCl:=1 - SD2/882; ZCl:=Sqrt{Abs(ZC1));
ZC2:=0; If §82 > SDV1 Then ZC2:=]1 - SDV/882; ZC2:=8qrt(Abs(ZC2));
Writeln(" STANDARD DEVIATION OF DATA =" Sqrt(S852/Num));
Writeln(" COEF. OF CORRELATION (f12) = *,ZC1);
Writeln(" COEF. OF CORRELATION ( f1) =",ZC2);
Writeln(® Delta ="7ZCl1 - ZC2);
If PrtOpt = 'Y’ Then Begin .
Writeln(Lst,” STANDARD DEVIATION OF DATA = ", Sqrt(S52/Num));
Writeln(Ist,, COEF. OF CORRELATION (f12) = *,ZC1);
Writeln(Lst,” COEF. OF CORRELATION ( f1) =", ZC2);

Writeln(Lst,” Delta ="72Cl1 - ZC2);

End

Else Begin
Writeln(PrtFile,” STANDARD DEVIATION OF DATA = ",Sqrt(SS2/Num));
Writeln(PrtFile,, COEF. OF CORRELATION (f12) = ",ZC1);
Writeln(PrtFile,” COEF. OF CORRELATION ( 1) =, ZC2);
Writeln(PrtFile,” Delta ="72Cl - ZC2);
Close(PrtFile);

End;

I=1;

While ((IFileName[l] <> *’) and (I <=25)) Do Ii=I + I;

I=I - 1

FPName:="";

FPName:=1FileName;
L=Pos(’.”,FPName});
Delete(FPName,1,25);
FPName:=FPName + " PLT";
PFileName:=FPName;

Writeln;

Writeln(’PLOT FILE ’,PFileName);

Write("SAVE DATA [Y/N} ");

Ans:="";

Readin(Trm,Ans);

Ans:=UpCase(Ans);

If Ans =Y’ Then Begin
Assign(PFile PFileName);
Rewrite(PFile);
Track:=FirstARec;

Repeat
Writeln(PFile, Track*. VX[1]:8:0,Track*.F:10:6," *, Track*.FO1:9,” ’, Track” . FO2:9,” *,0);
Track:=Track”.Next;

Until (Track = Nil);

Close(PFile);

End;
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Release(HeapTop);
If PrtOpt <> 'Y’ Then Begin
TempCom:="REGRESSION ANALYSIS REPORT CREATED USING INPUT FILE "
+ IFileName; UpdateCom;
End;
End.
~Z
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Appendix J.30

RmHead

Program RmHead(Input,Output);
{$C-}

STEP 1 - Removes Report Headings. The input data file
contains report headings, etc. that need to be removed
before studies and analysis can be accomplished. The
dates are changed to sequential numbers.

Deborah A. Holder

TYPE
HoldName = array [1..25] of char;
RegRec = record
ax,bx cx,dx,bp,si,di,ds,es, flags: integer;
end;
String132 = string[135];
String255 = string[255];

Print128 = string[128];
String50 = string[507];
String20 = string[20];

String3 = string[3];
Charl2arr = array [1..12] of char;
String10 = string{10);
String6 string[6];
DPointer = “DirReg;
DirRec = record
Size; real;
Hr,Minu: integer;
Year,Month,Day: integer;
Next,Prev: DPointer;
Name: String20;
end;

SRec = record
SLine: Array[]..70] of char;
end;

ImageType = array[1..4096] of char;
Path = string[64];
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K,L,Code,l,ChkLen,Find,J: integer;

HeapTop: “Integer;
BY ,NoFiles: integer;

BYStr: String3;

Top,Bottom: DPointer;

FirstRec,LastRec,NewRec: DPointer;
SFileName, TName,OFileName,iFileName: Path;

SFile: File of SRec;

Sqdrec: SRec;

GFN,InFile, TempFile,OutFile:Text;
SaveLine, TempLine,Line: Stringl32;

AnotherTemp: Stringl32;

PrtStr: Printl28;

HoldStr: String20;
BX1,BX2,CX1,CX2: Stringl0;
VX1,VX2,VX3: Stringl0;
YX1,YX2,YX3: Stringl0;
CheckStr: Stringl0;

V1,V2,V3: real;

Vii,VI12,V13,V14,V24 V34: real;

Ans,GFlag GOpt: Char;
Field,MaxField: integer;

UppCase,Default,Quit,RegFile,ValFile: Boolean;

Image: ImageType,

CrtMode: Byte absolute $0040:$0049;

MonoBuffer:ImageType absolute $B000:50000;
ColorBuffer:ImageType absolute $B800:$0000;
ChkFile,ChkDir,ProgDrvDir,DrvDir: Path;
TempCom: String2355;

TmpComl, TmpCom2,TmpCom3, TmpCom4,Tm
SqdLine: String[70];

HipMsgl HIpMsg?2: String255;

{$1Boxwin.pas)
{$1Help.pas}
{SIAddDir.pas)
{$1Comments.pas)
{$1Exists.pas)
{$IDiskSpace.pas}
{$1GetDir.pas)
{$1DirLst.pas}
{$IFileName.pas)
{$1AddFileExt.pas)
{$IReadField.pas}
{$IReadCom.pas)

pCom3: Path;
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{$1DisCom.pas}
{$1UpdateCom.pas)
Begin
(* Open Input File and Temp File *)

GraphBackGround(Blue);
TextBackGround(Blue);
TextColor(Yellow);
Default:=False;
ClrSer;
BoxWin(1,1,80,24,> STEP 1 ’);
GotoXY(24,10);
Write(">>> Remove Report Headings <<<’);
GotoXY(1,1);
GetDir(0,ProgDrvDir);
Assign(GFN,GFN__Nail’);
ReSet(GFNY;
ChkDir:="; ChkFile:=""; DrvDir="";
Readln{GFN,DrvDir);
ReadIn{(GFN,ChkFile);
Close(GFN);
ChkDir:=DrvDir;
If Length(ChkDir) = 2 Then ChkDir:=ChkDir + *\’;
Delay(1000);
If ({(ChkFile <> "**') and (PosC’DAT ,ChkFile) > 0)) Then Begin
IFileName:=";
IFileName:=ChkFile;
If DrvDir <> ProgDrvDir Then AddDir(IFileName);
Default:=True;
End
Else Begin
Mark(HeapTop);

ValFile:=False;

IFileName:="";

While ValFile = False Do Begin
IFileName:=’ ’
ReqFile:=True;
FileName(IFileName,” Input ’);
AddFileExt(IFileName, DAT");

If DrvDir <> ProgDrvDir Then AddDir(IFileName);
ValFile:=Exists(IFileName);
If ValFile = False Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(15,12); Write(*G, File Does Not Exist !I’,IFilename);
Delay(2000);
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End;
End;
Release(HeapTop);
End;
If ((ChkFile <> '**’) and (Pos("'DAT',ChkFile) > 0)) Then Begin
OFileName:=";
OFileName:=ChkFile;
AddFileExt(OFileName,’DTA’);
ChkFile:=OFileName;
Assign(GFN,”GFN_ Nail’);
Rewrite(GFN);
Writeln(GFN,DrvDir);
Writeln(GFN,ChkFile);
Close(GFN);
If DrvDir <> ProgDrvDir Then AddDir(OFileName);
Default:=True;
End
Else Begin
Mark(HeapTop),

ValFile:=True;
OFileName:="";
Repeat
OFileName:=' %
ReqgFile:=True;
FileName(OFileName,” Qutput °);
AddFileExt(OFileName,”"DTA’);
If DrvDir <> ProgDrvDir Then AddDir(OFileName);
ValFile:=Exists(OFileName);
If ValFile = True Then Begin
GotoXY(1,12); CIrEOL;
GotoXY(1,13); CIrEOL;
GotoXY(17,12); Write(*G, File Already Exist !I');
GotoXxY(17,13); Write("'Do you wish to overwrite 7 _’);
GotoXY{(WhereX -1,WhereY);
Read(Kbd,Ans);
Ans:=UpCase(Ans);
GotoXY(WhereX,WhereY);
Write( Ans);
If Ans = 'Y’ Then ValFile:=False;
End;
Until (ValFile = False);
Release(HeapTop);
End;
TName:="Temp.zzz’;
If DrvDir <> ProgDrvDir Then AddDir(TName);
ClrScr;
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(* Remove Headings *)
GotoXY(20,10);
WriteCSTRIPPING HEADING FROM R520 REPORT’);
SFileName:="Sqrdqt.sqar’;
If DrvDir <> ProgDrvDir Then AddDir(SFileName);
ValFile:=Exists(SFileName);
If ValFile = False Then Begin
BoxWin(10,10,70,20,” ERROR °*);
GotoXY(3,2); Write("G,"Error!! The R710 Report needs to be processed’);
GotoXY(3,3), Write('first. Execute Step 13, Fix R710 Data.’);
Delay(3000);
Halt;
End;

Assign(InFile,IFileName);
Reset(InFile);
Assign{OutFile,OFileName);
Rewrite(OutFile);
Assign(TempFile, TName);
ReWrite(TempFile);

Assign(SFile,SFileName);
Reset(SFile);
Seek(SFile,0);
Read(SFile.SqdRec),
SqgdLine:=SqdRec.SLine;
BYSir:=Copv(SqdLine,7,2);
Val(BYStr,BY,Code);
Close(SFile);
While Not EQF(InFile) Do Begin
Line:=";
While Line = ” Do ReadLn(InFile,Line);
Find:=Pos("R0520°,Line);

If (Find <> 0) Then Begin
J=1;
Line:=";
While Line = " Do ReadLn(InFile,Line);
While ((J «=10) and (Pos(’CODE N’,Line) = 0)) Do Begin
Readin(InFile,Line);
If Line = » Then Begin
Readln(InFile,Line);
End
Else J:i=J + 1;
End;
Line:="";
While Line = ” Do ReadLn(InFile,Line);
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End;

CheckStr:=Copy(Line,25,3);
If (CheckStr <> * ) Then Begin

CheckStr:=Copy(Line,1,4);

If CheckStr <>’ °* Then Begin
Savel.ine:=Line;
Delete(Saveline,5,1);
Insert(’&’,Savel.ine,5);
TempLine:=Line;
Delete(Line,1,4);
Writeln{(TempFile,Line);

End

Else Begin
HoldStr:=";
HoldStr:=Copy(Saveline,1,20);
Delete(Line,1,20);
Insert(HoldStr,Line,1);

HoldStr:="";
HoldStr:=Copy(SaveLine,57,13);
Delete(1ine,57,13);
Insert{HoldStr,Line,57);

AnotherTemp:=TempLine;
BX1:=Copy(Line,75.,4);
BX2:=Copy(Line,80,4);

CX1:=Copy(AnotherTemp,75,4);

If BX1 < CX1] Then Begin
Delete(Line,75,4);
Insert(CX1,Line,75);

End;

CX2:=Copy(AnotherTemp,80,4);

If BX2 < CX2 Then Begin
Delete(Line,80,4);
Insert(CX2,Line,80);

End;

TempLine:=Line,
Delete(line,1,4);
Writeln(TempFile,Line);
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End; (* Blanks found in first four spaces of line *)
End; (* Blanks in c¢ol 25,26,27 found *)
End; (* While Loop ¥)

Flush(TempFile);
Close(InFile);

(* Does user wish to exclude G*s *)
ClrScr;
If Default = False Then Begin
GotoXY(20,10);
Write('Do vou wish to EXCLUDE G's [Y,N]
K:=WhereX - 1; L:=WhereY;
Repeat
GOpt=" 7
GotoXY(K,L);
Read(K bd,GOpt);
If Ord(GOpt) = 27 Then Begin
If KeyPressed then Read(Kbd,GOpt);
If Ord(GOpt) = 59 Then
Help("Enter Y if you wish to exclude G's from the output file.’,
'Enter N if you wish to include the G's.")
End
Else Begin
GOpt:=UpCase{GOpt);
GotoXY(K,L); Write(GOpt);
If ((GOpt < °Y’") and (GOpt <> ’N’)) Then Begin
GotoXY(10,15);, Write(*G, Invalid Response’);
End;
End;
Untii{({GOpt ="¥") or (GOpt = "N"));
End
Else GOpt:="Y";

%

Reset(TempFile);

ClirScr;
GotoXY(30,10);
Write(CPROCESSING FILE’);

While Not EOF(TempFile) Do Begin
Readin(TempFile,Line);
GFlag:=" *;

If GOpt =°Y' Then
GFlag:=Copy(Line, 126,1);
If GFlag <> G’ Then Begin
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VX 1:=Copy(Line,57,5); Val(VX1,V],Code);
VX2:=Copy(Line,72,3); Val{VX2,V2,Code);
VX3:=Copy(Line,77,3); Val(VX3,V3,Code);
Vil:=Int(V1 * 0.001);

Vi12:=V1 - Vi1 * 1000;

V13:=(V11 - BY) * 365;

V14:=V13 + V12;

V24:=V2 + V13;

V34:=V3 + V13;

Str(V14:5:0,YX1);
Str(V24:5:0,YX2),
Str(V34:5:0,YX3);

ChkLen:=Length(YX1);
If ChklLen < 5 Then
For I'=1 to 5 - ChkLen Do Begin
Insert(’ *, YX1,1);
Insert(’ *,YX2,1);
Insert(’ *,YX3,1);

End;

If V1 > 0 Then Begin
Delete(Line,57,5);
Insert(YX1,Line,57);

End;

If V2 > 0 Then Begin
Delete(Line,71,5);
Insert(YX2,Line,71);

End;

If V3 > 0 Then Begin
Delete(Line,76,5);
Insert(YX3,Line,76);

End;

If Length(Line) < 128 Then
For I'=Length(Line) + 1 to 128 Do Line:=Line +°’;
Writein(QutFile,Line);
End;
End;

Close(TempFile);

Erase(TempFile);

Flush(QutFile);

Close(QutFile);

TempCom:="REMOVE REPORT HEADING." +* INPUT FILE => ' + IFilename;
UpDateCom;

End.
rZ



J-184

Appendix J.31
SortStep
PROGRAM SORTSTEP,

TYPE
PHRASES = STRING{[140],
CHARI2ARR = ARRAYJI1..12] OF CHAR;
HOLDNAME = ARRAY[I..25] OF CHAR;
STRING3 = STRINGI[3];
STRING10 = STRING[I0];
STRING20 = STRING[20];
STRING50 = STRING[50];
STRING255 = STRING[255];
PATH = STRING[64];
IMAGETYPE = ARRAY[1..4096] OF CHAR;
DPOINTER = “DIRREC;

DIRREC = RECORD
SIZE : REAL;
HR : INTEGER;
MINU : INTEGER;
YEAR : INTEGER;
MONTH : INTEGER;
DAY : INTEGER;
NEXT : DPOINTER;
PREV : DPOINTER,;
NAME : STRING20;

END;

REGREC = RECORD
AX : INTEGER;
BX : INTEGER;
CX : INTEGER;
DX : INTEGER,
BP : INTEGER;
S : INTEGER;
DI : INTEGER,;
DS : INTEGER;
ES : INTEGER;

FLAGS : INTEGER;
END;

INDATA = RECORD
DATAREC : STRING[140};
END;
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VAR
EXCSTR : PHRASES;
INCSTR : PHRASES,;
SORTED : TEXT;
UNSORT : TEXT;
GFN : TEXT,
IMAGE : IMAGETYPE;

COLORBUFFER : IMAGETYPE ABSOLUTE $B800: $0000
MONOBUFFER : IMAGETYPE ABSOLUTE $B000:50000;
CRTMODE  : BYTE ABSOLUTE $0040:$0049;

INREC : INDATA;

NEWBIG : INDATA;

OLDBIG . INDATA;

WORKFILE : FILE OF INDATA;

IFILENAME : PATH;

OFILENAME : PATH;

CHKDIR,

PROGDRVDIR,

DRVDIR : PATH;
BOTTOM : DPOINTER;

FIRSTREC : DPOINTER;
LASTREC : DPOINTER;

NEWREC : DPOINTER;
TOP : DPOINTER,;
KEYVAL : PHRASES;
LINEIN : PHRASES;
NCLUDE : PHRASES;
OLDVAL : PHRASES;
XCLUDE : PHRASES;
ANS : CHAR;

REQFILE  : BOOLEAN;
VALFILE  : BOOLEAN;
HEAPTOP  : “INTEGER;

INCBEG : INTEGER;
EXCBEG : INTEGER;
SKBEG : INTEGER;
SKEND : INTEGER;

BOTTOMLOOP : INTEGER;
CHANGES : INTEGER;

EXCCOL  : INTEGER;
I : INTEGER;
INCCOL  : INTEGER;
3 : INTEGER;
LNEX : INTEGER;
LNIN : INTEGER;
LNOUT : INTEGER;

LNSK : INTEGER,;



J-186

NEWTOP : INTEGER;
NFLAG : INTEGER;
NOFILES : INTEGER;
NQOSORTS : INTEGER;
NOWRIT : INTEGER;
SKLAST . INTEGER,;
SKSTART : INTEGER;
TOPLOOP : INTEGER;

XFLAG : INTEGER;
INTFILE : PATH;
TSIN : STRING[25};

(SIBOXWIN.PAS)
{STHELP.PAS)
{SIADDDIR .PAS)}
(SICOMMENTS.PAS}
(SIEXISTS.PAS)
(SIDISKSPACE.PAS)
(SIGETDIR .PAS)
(SIDIRLST.PAS)
{(SIFILENAME.PAS]}
{SIADDFILEEXT.PAS)

BEGIN
GRAPHBACKGROUND(BLUL);
TEXTBACKGROUND(BLUE),
TEXTCOLOR(YELLOW),
CLRSCR;

BOXWIN(1,1,80,24," STEP 20°);
GETDIR(0,PROGDRVDIR);
GOTOXY(30,10);

WRITE (*>>> SORT FILE <<<);
GOTOXY(1,1);
ASSIGN(GFN,"GFN__NAIL");
RESET(GFN);
READLN(GFN,DRVDIR);
CLOSE(GFN);
CHKDIR:=DRVDIR;

IF LENGTH(CHKDIR) = 2 THEN CHKDIR:=CHKDIR +’\’;
SKBEG:=0;

SKEND:=0;

INCBEG:=0;

EXCBEG:=0;

EXCSTR:=";

INCSTR:="";

DELAY(1000);
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MARK(HEAPTOP);

VALFILE:=FALSE;

WHILE VALFILE = FALSE DO BEGIN
IFILENAME:=’ '
REQFILE:=TRUE;
FILENAME(IFILENAME, Input °);

IF PROGDRVDIR <> DRVDIR THEN ADDDIR(IFILENAME);

VALFILE:=EXISTS(IFILENAME);
IF VALFILE = FALSE THEN BEGIN
GOTOXY(1,12);
CLREOL:
GOTOXY(15,12);
WRITE(*G, File Does Not Exist !I");
END;
END;

VALFILE:=TRUE;
REPEAT
OFILENAME:=’ ”
REQFILE:=TRUE;
FILENAME(OFILENAME, Output '),
IF PROGDRVDIR <> DRVDIR THEN ADDDIR(OFILENAME);
VALFILE=EXISTS(OFILENAME);
IF VALFILE = TRUE THEN BEGIN
GOTOXY(!1,12);
CLREOL;
GOTOXY(1,13);
CLREOL;
GOTOXY(17,12);
WRITE(*G, File Already Exists !");
GOTOXY(17,13);
WRITE(’Do vou wish to overwrite 72: _');
GOTOXY(WHEREX -I,WHEREY);
READ(KBD,ANS);
ANS:=UPCASE(ANS);
GOTOXY(WHEREX,WHEREY);

WRITE(ANS);
IF ANS = 'Y’ THEN VALFILE:=FALSE;
END;

UNTIL (VALFILE = FALSE);
RELEASE(HEAPTOP);
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CLRSCR;

GOTOXY(20,10);

CLREOL;

WRITE (BEGIN SORT IN COLUMN: *);

READLN (trm,SKBEG);

GOTOXY(20,10);

CLREOL;

WRITE (CEND SORT IN COLUMN: *);

READLN (trm,SKEND);

GOTOXY(20,10);

CLREOL;

WRITE (CINCLUDE LINES CONTAINING STRING: ’);

READLN (trm,INCSTR);

IF INCSTR <> ” THEN BEGIN
GOTOXY(20,12);
CLREOL;
WRITE (WHICH START IN COLUMN: *);
READLN (trm,INCBEG);

END;

CLRSCR;

GOTOXY(20,10);

CLREOL;

WRITE CEXCLUDE LINES CONTAINING STRING: ),

READLN (trm,EXCSTR);

IF EXCSTR <> ” THEN BEGIN
GOTOXY(20,12);
CLREOL;
WRITE (WHICH START IN COLUMN: *);
READLN (trm,EXCBEG);

END;

CLRSCR;

GOTOXY(27,11);

WRITE ('>>> SORTING FILE <<<);
INTFILE:="WORK.XXX";

IF PROGDRVDIR <> DRVDIR THEN ADDDIR(INTFILE);
SKSTART:=SKBEG;
SKLAST:=SKEND;
INCCOL:=INCBEG;
EXCCOL=EXCBEG;
XCLUDE=EXCSTR;
NCLUDE:=INCSTR;
LNIN:=LENGTH(NCLUDE);
INEX:=LENGTH(XCLUDE);
LNSK:=(SKLAST-SKSTART)+!;
ASSIGN (UNSORT,IFILENAME);
RESET (UNSORT);
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ASSIGN (WORKFILE,INTFILE);

REWRITE (WORKFILE);

NOWRIT:=0;

WHILE NOT EOF(UNSORT) DO BEGIN
READLN(UNSORT,LINEIN);
INREC.DATAREC:=LINEIN;

NFLAG:=0;

XFLAG:=0;

IF LNIN > 0 THEN BEGIN
KEYVAL:=COPY(INREC.DATAREC,INCCOL,LNIN);
IF KEYVAL = NCLUDE THEN

NFLAG:=1
ELSE
NFLAG:=0;

END

ELSE
NFLAG:=1;

IF LNEX > 0 THEN BEGIN
KEYVAL:=COPY(INREC.DATAREC.EXCCOL ,LNEX);
IF KEYVAL <> XCLUDE THEN

XFLAG:=1
ELSE
XFLAG:=0;

END

ELSE
XFLAG:=];

IF (NFLAG = 1) AND (XFLAG = 1) THEN BEGIN
NOWRIT:=NOWRIT+];
WRITE(WORKFILE,INREQ);

END;

END;

CLOSE(UNSORT);

BOTTOMLOOP:=1;

TOPLOOP:=NOWRIT;

NEWTOP.=TOPLOOP;

CHANGES:=1;
OLDVAL:=COPY(INREC.DATAREC,SKSTART,LNSK);
WHILE CHANGES > 0 DO BEGIN

CHANGES:=0;

FOR I=BOTTOMLOOP TO TOPLOOP DO BEGIN
SEEK(WORKFILE,I-1);
READ(WORKFILE,INREC);
KEYVAL:=COPY(INREC.DATAREC,SKSTART,LNSK);
IF KEYVAL > OLDVAL THEN BEGIN

OLDVAL:=KEYVAL,;
NEWTOP:=I;
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CHANGES:=CHANGES+I;
END;

END;

IF CHANGES > 0 THEN BEGIN
SEEK(WORKFILE,NEWTOP-1);
READ(WORKFILE NEWBIG);,
SEEK(WORKFILE, TOPLOOP-1),
READ(WORKFILE,OLDBIG);
SEEK(WORKFILE, TOPLOOP-1);
WRITE(WORKFILE,NEWBIG);
SEEK(WORKFILE NEWTOP-1);
WRITE(WORKFILE,OLDBIG);
OLDVAL:=";
TOPLOOP:=TOPLOQOP-1,

END;

END;

ASSIGN(SORTED,OFILENAME);

REWRITE(SORTED),

FOR Ii=1 TO NOWRIT DO BEGIN
SEEK(WORKFILE,I-1);
READ(WORKFILE,INREC),
WRITELN(SORTED,INREC.DATAREC);

END;

CLOSE(SORTED);

CLOSE(WORKFILE);
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Appendix J.32
Time

Function Time: DateTimeType;

Type
RegPack = record
AX,BX,CX,DX,BP,SI,DI,DS,ES, Flags: Integer;
end;

Var
Regs: RegPack;
Hour,Min,Sec, Temp: DateTimeType;

Begin

With Regs do Begin
AN:=82C00;
MsDos(Regs);

Str(hi(CX)2,Hour);

Str(lo(CX}):2,Min);

Str(hi(DX):2,5ec);
End;

Temp:=Hour + " + Min + 7 + Sec;
For I'=1 to Length(Temp) Do If Temp[l] =’ * Then Temp{I}:="0";
Time:=Temp;

End;
~L
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Appendix J.33
UpDateCom
Procedure UpDateCom;

VAR
DirName: Charl2arr;
J.I: integer;
ComPFile, Temp: text;
CName, TName: Path;
Found: Boolean;
DirLine,ComLine: String255;
Check: Path;

Procedure CommentScr;
Begin (* Procedure CommentScr ¥)

ClrScr;

GotoXY(31,2); WriteCUPDATE COMMENT FILE");
GotoX¥Y(5,5); Write(’File Name: *,FirstRec”.Name);
GotoXY(5,6); Write(File Size: °,FirstRec™.8Size:7:0,” bytes’):
GotoXY(5,8); Write(’Date: °,FirstRec”.Month,’/’):

If FirstRec”.Day < 10 Then Write(’0%);
Write(FirstRec” . Day,’ /", FirstRec”.Year);

GotoXY(5,9); Write("Time: *,FirstRec*.Hr,"");

If FirstRec”.Minu < 10 Then Write(’0");

Write(FirstRec*. Minu);

GotoXY(5,11); Write(’Comments: R
GotoXY(5,12); Write( *);
GotoXY(5,13); Write(’ )
GotoXY(5,14); Write( ')
GotoXY(5,15); Write(’ 'Y
TextBackGround(LightGray);
TextColor(Black);
GotoXY(5,22); Write(" Fi:Help Esc Key: Exit to NAIL )
TextBackGround(Blue);
TextColor(Yellow);
End; (* Procedure CommentScr *)
(*= — - = s====s===sss====¥)

Begin (* Procedure UpDateCom *)

L=Length(OFileName);
While OFileName[l] = ' * Do Begin
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Delete(OFileName,1,1);
I=] - 1;
End;
For J:=1 to 12 Do DirName[J]:=" 7;
L=Length(OFileName); J.=12;
While ((OFileName{l] <> °\") and (OFileName[l] <> ") and (J > 0) and (I > 0)) Do Begin
DirName[J]:=OFileName[l]; J=J - I, L=l - I;
End;
While DirNamefl] = * Do Begin
For I'=1 to 11 Do
DirName[l]=DirName[l + 1];
DirName[12]="";
End;

Mark(HeapTop);

GetDirectory(DirName);

If Default = False Then CommentScr;

Check:="";

Check:=FirstRec”.Name;

Release(HeapTop);

DisplayCom;

If Default = False Then ReadCom:;

BuildCom;

ClrScr;

CName:="DatalList.cmt’;

TName:="Temp.zzz’;

If DrvDir <> ProgDrvDir Then Begin
AddDir(CName);
AddDir(TName};

End;

Assign(ComFile,CName);

Reset(ComFile);

Assign(Temp,TName);

ReWrite(Temp);

Readln(ComFile,ComLine);

Writeln(Temp,ComLine);

Found:=False;

While ((NOT EOF(ComFile)) and (Found = False)) Do Begin
ReadIn(ComPFile,DirLine};
ComLine:=";
If Not EOF(ComFile) Then ReadIn(ComFile,ComLine);
For L:=1 to Length(DirLine) Do DirLine[I]:=UpCase(DirLine[I});
If (Pos(Check,DirLine)) <> 0 Then Found:=True
Else Begin

Writeln(Temp,DirLine);
Writeln{(Temp,ComLine);
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End;
End;
Writeln(Temp,Check);
Writeln(Temp, TempCom);
While NOT EOF(ComFile) Do Begin
Readin(ComPFile,DirLine);
Writeln{Temp,DirLine);
End;
Close{(ComFile),
Close(Temp);
Erase(ComFile),
ReName(Temp,CName);

End; (* Procedure UpDateCom *)*Z
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Appendix J.34
YalDir

Function ValDir(Dir:Path):Boolean;

Determine if Valid Drive/Directory

Begin (* Function ValDir *)

{(31-}

ChDir(Dir);

(51+}
ValDir;=(IOresult = 0});
ChDir{ProgDrvDir);

End; (* Function ValDir *)
~Z
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APPENDIX J.35

HPDRAW BAS

10 CLS

20 T$=TIMES:T=VAL(LEFT$(TS$,2));FOR I=1 TO T: X=RNDINEXT |
30 GOSUB 2680

40 DIM X(1500),Y(1500,3),1{1500)

50 MAX=1500: VTY=10: VTX=10

60 SCAX=1 SCAY=1: SCAP=]: SCYF=1: SCXF=1: CHX=1: CHY=]
70 YX=9700: XX=15700: YM=1000: XM=1500

80 INPUT "Change scale factors for x,y, and/or pen vel. (Y/N) “.SF$
S0 SF$= LEFTS(SFS$,1)

100 IF SF$<>"Y" AND SF$<>"y" THEN 270

110 INPUT "Input X scale factor (.01-.99) or RETURN ";SF%

120 IF SF$<>"" THEN SCAX=VAL(SF$)

130 INPUT "Input Y scale factor (.01-.99) or RETURN ";5F%

140 JF SF$<>"" THEN SCAY=VAL(SF$)

150 INPUT "Input P scale factor (.01-.99) or RETURN ";SF$

160 IF SF$<>"™ THEN SCAP=VAL(SFS)

170 INPUT "Rotate coordinate system 90 or RETURN ";SF$
180 IF SF$<>"" THEN RO=90

190 INPUT "Input X MIN factor (.01-9.9) or RETURN ";SF$
200 IF SF$<>"" THEN SCXF=VAL(SF%)

210 INPUT "Input Y MIN factor (.01-9.9) or RETURN ";SF$
220 IF SF$<>"" THEN SCYF=VAL(SFS$)

230 INPUT "Input Y char. factor (.01-9.9) or RETURN ";SF$§

240 IF SF$<>" THEN CHY=VAL(SF%)

250 INPUT "Input X char. factor (.01-9.9) or RETURN ";SF$%

260 TF SF3<«>"" THEN CHX=VAL(SF3%)

270 PENSPEED=38.1*SCAP

280 YX=YM+{(YX-YM}*SCAY: YM=YM*SCYF: CH=.375*SCAY*CHY;
CW=.285*SCAX*CHX

290 XX=XM+{XX-XM)*SCAX: XM=XM*SCXF

300 CLS

310 VDY=1/VTY: VDX=1/VTX

320 PI=3.1415927«

330 NP=2

340 GOSUB 1860

350 PN=!

351 GOSUB 2230

360 GOSUB 2190

370 GOSUB 1950
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390 ON ERR GOTO 1840

400 INPUT "Input plot file = ";FIS
410 OPEN FI$ FOR QUTPUT AS |
1820 TYPE=0

1830 GOSUB 2070

1840 PRINT #NP,"sp0;"

1850 CLOSE: END

1860 *Open # NP as plot output
1870 ’s====== ==z====s====
1880 OPEN "com1:9600,s,7,1,RS,CS65535,DS,CD" AS # NP
1890 PRINT # NP,"IN;"

1900 RETURN

1910 'Get pen # PN

1930 PRINT # NP, "SP ";PN;";"
1940 RETURN
1950 ’Set pen velocity to PENSPEED

1970 PRINT # NP,"VS".PENSPEED;";"
1980 RETURN
1960 "Move pen to X,Y

2010 PRINT # NP,"PA";X;Y;""
2020 RETURN
2030 'Pen down

2050 PRINT # NP,"PD;"
2060 RETURN
2070 *Pen UP

2090 PRINT # NP,"PU;"
2100 RETURN
2110 "Write TITS at XY of set CL

2130 GOSUB 2070

2140 GOSUB 1990

2150 PRINT #NP,"CP",CL;CD;";"

2160 CD=0:CL=0

2170 PRINT # NP,"LB";TIT$;CHR$(3)

2180 RETURN

2190 ’Set character height (CH) and width (CW)

2210 PRINT # NP,"SI";CW,CH;";"
2220 RETURN
2230 'Rotate coordinate system RO degrees (0 or 90)
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2240 ° mamae =

2250 PRINT # NP, RO" :RO;""

2260 RETURN

2270 ’Set character run (CX) and rise (CY)
2280
2290 PRINT # NP,"DI";,CX; CY,","

2300 RETURN

2310 *Plot circle at X,Y with radius RC and cord angle CC
2320 'm===mmsssss=es

2330 GOSUB 1990

2340 PRINT # NP,"CI";RC;CC;""

2350 RETURN

2360 "Plot box at X,Y with height BH and width BW

2380 GOSUB 2070

2390 GOSUB 19%0

2400 GOSUB 2030

2410 PRINT # NP,"EA",X+BW;Y+BH;";"

2420 GOSUB 2070

2430 RETURN

2440 °Fill box at X,Y with height BH and width BW

2460 GOSUB 1950

2470 PRINT # NP,"RA"X+BW;Y+BH;";"

2480 RETURN

2490 °Fill TYPE =1 & 2 (Solid), 3 (Lines), 4,5 & 6 (Cross-hatch)

2510 DD=0:BA=0:1F TYPE=3 THEN DD=100
2520 IF TYPE=4 THEN DD= 50. BA=45
2530 IF TYPE=5 THEN DD= 50: BA=90
2540 IF TYPE=6 THEN DD= 50: BA=135
2550 PRINT # NP,"FT", TYPE;DD;BA;"."
2560 RETURN

2570 ’Select new pen

7580 'e=xmremrrmossroo e

2590 PN=(PN MOD 6) +1

2600 GOSUB 1910

2610 RETURN

2620 *Draw box at X,Y to X1,Y1

2640 GOSUB 1990:GOSUB 2040

2650 PRINT # NP,"PA" XL Y;X1;YI;:X; YL, X;Y;""
2660 GOSUB 2070

2670 RETURN

2680 ’radium variation
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2690 F3=TIMES$:G3=RIGHT$(FS5.2)+LEFTS$(F$.2)

2700 T=YAL(G$) MOD 501

2710 LOCATE 10,50:PRINT F3;T

2720 FOR K=1 TO T:L=RND

2730 NEXT K:SA=INT(RND*3.5+12):SB=INT(RND*7.9):SC=(SB+RND*7) MOD 7
2740 COLOR SA,SB,SC

2750 RETURN
2760 *Write NUMB at X,Y of set CL

2780 HR=0

2790 TIT$=STR$(NUMB)

2800 LN=LEN(TITS)

2810 IF LN<7 THEN 2900

2820 IF HR=1 THEN 2840

2830 NUMB=INT(NUMB*1000+.499)/1000.HR=1:GOTO 2730
2840 °

2850 AA=NUMB-INT(NUMB): BB=1-AA

2860 IF AA<] THEN 2900

2870 1IF 10*AA >1 THEN 2890

2880 BB=BB/10

2890 ZZ=INT(NUMB*1000+BB*1000)/1000:NUMB=ZZ:TIT$=STR$(Z7)
2900 IF LN<6 THEN TIT$=STRINGS(6-LN," ")+TIT$

2910 GOSUB 2110

2920 RETURN

2930 'Do a bar form 0 to Y that is DEL-X wide

2950 IF I<>MAX THEN DEL = BX*(X(I+1)-X(I))
2960 IF I=sMAX THEN DEL = BX*(X(I)-X(I-1))
2970 BH=AY-Y: BW=-DEL

2980 X=X+DEL*.5

2990 GOSUB 2360

3000 IF TYPE<2 THEN 3030

3010 GOSUB 2490

3020 GOSUB 2440

3030 RETURN

3040 °Plot point of type PO

3060 PSZ=TICY:IF TICX<PSZ THEN PSZ=TICX
3070 IF PO<3 THEN 3140

3080 X=X+2*TICX: GOSUB 1950

3090 GOSUB 2030

3100 X=X-3*TICX:Y=Y-TICY:GOSUB 1990
3110 Y=Y+2*TICY:GOSUB 1990

3120 X=X+3*TICX:Y=Y-TICY:GOSUB 1990
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3130 GOTO 3150

3140 GOSUB 1990: CC=120-30*P0O: RC=PSZ: GOSUB 2030:GOSUB 2310
3150 GOSUB 2070: RETURN

~Z
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APPENDIX J.36

HPPLOT.BAS

2 DIM DIR$(512)MAX=512:GOSUB 30720:COLOR 0,7:CLS
10 CLS ‘
20 TS=TIMES: T=VAL(LEFT$(TS5,2)):FOR 1=]1 TO T: X=RND:NEXT I
30 GOSUB 2680
40 DIM X(1500),Y(1500,3),1(1500)
50 MAX=1500: VTY=10: VTX=10
60 SCAX=1 :SCAY=1: SCAP=1: SCYF=1: SCXF=1: CHX=1: CHY=1}
70 YX=9700: XX=15700; YM=1000: XM=1500
80 INPUT "Change scale factors for x,y, and/or pen vel. (Y/N) ";SF$
90 SF$= LEFTS$(SF$,1)
100 IF SF%<>"Y" AND SFS<>"y" THEN 270
110 INPUT "Input X scale factor (.01-.99) or RETURN ":SF$
120 IF SF$<>" THEN SCAX=VAL(SF$)
130 INFUT "Input Y scale factor (.01-.99) or RETURN *;SF$
140 IF SF$<>"" THEN SCAY=VAL(SF$)
150 INPUT "Input P scale factor (.01-.99) or RETURN ";SF%
160 1F SF$<>" THEN SCAP=VAL(SF$)
170 INPUT "Rotate coordinate system 90 or RETURN ";SF$
180 IF SF$<>" THEN RO=90
190 INPUT "Input X MIN factor (.01-9.9) or RETURN ":SF§%
200 IF SF$<>" THEN SCXF=VAL(SF$)
210 INPUT "Input Y MIN factor (.01-9.9) or RETURN ";SF$
220 IF SF$<>"" THEN SCYF=VAL(SF$)
230 INPUT "Input Y char. factor (.01-9.9) or RETURN ":SF$
240 1IF SF$<>" THEN CHY=VAL(SF3%)
250 INPUT "Input X char. factor (.01-9.9) or RETURN ";SF$
260 IF SF%<>" THEN CHX=VAL(SF$)
270 PENSPEED=38.1*SCAP
280 YX=YMH{YX-YM)*SCAY: YM=YM*SCYF:CH=.375*SCAY*CHY: CW=.2853*SCAX*CHX
290 XX=XMHXX-XM*SCAX: XM=XM*SCXF
300 CLS
310 VDY=1/VTY: VDX=1/VTX
320 PI=3.1415927#
330 NP=2
340 GOSUB 1860
350 PN=1
360 GOSUB 2230
370 GOSUB 2190
380 GOSUB 1950
350 ON ERR GOTO 1840
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400 INPUT "Input plot file = ";FI$

401 IF FlI$<>"" THEN 410

402 GOSUB 50000

403 FI$=DEFILES

410 OPEN FI$ FOR INPUT AS |

420 INPUT #1,TIS

430 INPUT #1,T2%

440 INPUT #1,T3%

445 input #1,dumb$

450 XL=999999: XH=-XL: YIL=XL:YIH=XH:Y2L=YIL:Y2H=YIH:Y3L=Y2L:Y3H=Y2H
460 FOR I=1 TO MAX

470 IF EOF(1) THEN 580

480 INPUT #1,X(1),Y(1,1),Y(1,2),Y(L,3)
490 IF X(I)<XL THEN XL=X(I)

500 IF X(I)>XH THEN XH=X(I)

510 IF Y(I,1)>YIH THEN Y1H=Y(l,1)
520 IF Y(I,1)<YIL THEN YI1L=Y(I,1)
530 IF Y(I,2)>Y2H THEN Y2H=Y(l.2)
540 1F Y(I,2)<Y2L THEN Y2L=Y(1,2)
550 IF Y(1,3)>Y3H THEN Y3H=Y(,3)
560 IF Y{(1,3)<Y3L THEN Y3L=Y(l,3)
570 NEXT 1

580 MAX=I-1

590 DX=XH-XL

600 DY3=Y3H-Y3L

610 DY2=Y2H-Y2L

620 YL=YIL:IF Y2L<YL THEN YL=YZL
630 IF Y3L<YL THEN YL=Y3L

640 YH=YIH:IF Y2H>YH THEN YH=Y2H
650 IF Y3H>YH THEN YH=Y3H

660 DY=YH-YL

670 PRINT "X-HIGH = ";XH
680 PRINT "X-LOW = ";XL
690 PRINT "-v--cmmm e "
700 PRINT "X-DEL = ";DX
710 PRINT " "

720 PRINT "Y-HIGH = ";YH

730 PRINT "Y-LOW = ",YL

740 PRINT "--n-cemm e e meem o - "
750 PRINT "Y-DEL = ",DY

760 PRINT " "

770 INPUT " Input X-max = ";XMAX
780 INPUT " Input X-min = ";XMIN

790 INPUT " Input Y-max = ";7YMAX
800 INPUT " Input Y-min = ";YMIN
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810 INPUT " Input X-div = ", YTX$
820 INPUT " Input Y~div = ";VTY$

830 IF VTXS$<>"" THEN VTX=VAL(VTXS)

840 IF VTYS<>" THEN VTY=VAL(VTYS)

850 HERE=CSRLIN

860 VDY=1/VTY: VDX=1/VTX

870 LOCATE 2,50:PRINT " om0 "

880 LOCATE 3,50:PRINT " Code Output type |"

890 LOCATE 4,50:PRINT "j--ovn cmemmeeeee o /"

900 LOCATE $,50:PRINT " 0 No Plot |"

910 LOCATE 6,50:PRINT "/ 1 Line Plot |"

920 LOCATE 7,50:PRINT "} 2 Bar Plot |"

930 LOCATE 8,50:PRINT "| 3 Symb. Plot |"

940 LOCATE 9,50:PRINT "s=====s=s=s=zscccz="

950 LOCATE 11,45INPUT "Input Code for line # 1 = ";CIS
960 LOCATE 12,45:INPUT "Input Code for line # 2 = ";,C2%
970 LOCATE 13,45:INPUT "Input Code for line # 3 = ";C3%
980 LOCATE 1545INPUT "Color Code lines (Y/N) ", YNS$

990 YN=0: YNS= LEFTS(YNS$,1): IF YN$="y" GR YNS$="Y" THEN YN=1
1000 C1=VAL(CIS)

1010 C2=VAL(C2%)

1020 C3=VAL(C3%)

1030 IF ClI>1 THEN O1=01+1

1040 IF C2»>1 THEN 02=01+1

1050 IF C3»]1 THEN 03=02+1

1060 LOCATE HERE,1

1070 BX=(XX-XM)/(XMAX-XMIN)

1080 AX=XM-BX*XMIN

1090 BY=(YX-YM)/{YMAX-YMIN)

1100 AY=YM-BY*YMIN

1110 GOSUB 1910

1120 X=XM:Y=YM:X1=XX*1.02:Y1=YX:GOSUB 2620

1130 L1=LEN(TI15):CL=-L1*.5

1140 L2=LEN(T2%):L3=LEN(T3%)

1150 TI=(XX-XM)*.5+XM

1160 X=ThEY=YX:TIT$=T1$:CD=1.GOSUB 2110

1170 Y=YM:CL=-L3*.5:CD=-2.5:TIT$=T35:GOSUB 2110

1180 CX=0:CY=1:GOSUBR 2270
1190 CD= 4:X=XMY=(YX-YM)* 5+ YM:CL=-L2* 5:TIT$=T2%$:GOSUB 2110
1200 CX=1:CY=0:GOSUB 2270

1210 DY=YMAX-YMIN: DX= XMAX-XMIN

1220 YS=YMIN: XS=XMIN

1230 TIY=(YX-YM)

1240 TIX=(XX-XM)

1250 TICY=TIY*.01



1260 TICX=TIX*.01

1270 FOR I=1 TO VTY +!

1280 X=XM

1290 NUMB=YS + DY*(I-1)*VDY

1300 Y=YM+TIY*VDY*(I-1)

1310 GOSUB 1990:GOSUB 2030

1320 X=X-TICX:GOSUB 1990:GOSUB 2070
1330 CL=-6: GOSUB 2760

1340 NEXT 1

1350 FOR I=1 TO VTX + |

1360 Y=YM

1370 NUMB=XS + DX*(I-1)*VDX

1380 X=XM+TIX*VDX*(I-1)

1390 GOSUB 1990:GOSUB 2030

1400 Y=Y-TICY:GOSUB 1990:GOSUB 2070
1410 CD=-1:CL=-5; GOSUB 2760

1420 NEXT 1

1430 IF C1=0 THEN 1550

1440 X=X(1)*BX+AX: Y=Y(1,1)*BY+AY:GOSUB 1990
1450 GOSUB 2030

1460 IF YN=1 THEN PN=PN+1:GOSUB 2570
1470 FOR I=1 TO MAX

1480 X=X(I*BX+AX: Y=Y(I,1)*BY+AY
1490 IF X>XX THEN 1530

1500 IF Cl=1 THEN GOSUB 1990

1510 IF Cl=2 THEN GOSUB 2630

1520 IF Cl=3 THEN PO=0:GOSUB 3040
1530 NEXT I

1540 TYPE=0

1550 IF C2=0 THEN 1690

1560 GOSUB 2070

1570 X=X(MAX)*BX+AX: Y=Y(MAX,2)*BY+AY:GOSUB 1990
1580 GOSUB 2030

1590 IF 02>1 THEN TYPE=(02 MOD 6)+1
1600 PN=1:IF YN=1 THEN PN=3:GOSUB 2570
1610 FOR I=MAX TO | STEP -1

1620 X=X()*BX+AX: Y=Y(I.2)*BY+AY
1630 IF X>XX THEN 1670

1640 IF C2=1 THEN GOSUB 1990

1650 IF C2=2 THEN GOSUB 2930

1660 IF C2=3 THEN PO=1:GOSUB 3040
1670 NEXT I

1680 TYPE=0

1690 IF C3=0 THEN 1830

1700 GOSUB 2070



1710 X=X(1*BX+AX: Y=Y(1,3)*BY+AY:GOSUB 1990
1720 GOSUB 2030

1730 IF O3>1 THEN TYPE=(03 MOD 6)+1
1740 PN=1:IF YN=1 THEN PN=3:GOSUB 2570
1750 FOR I=1 TO MAX

1760 X=X(I*BX+AX: Y=Y(I,3)*BY+AY

1770 IF X>XX THEN 1810

1780 IF C3=1 THEN GOSUB 1990

1790 IF C3=2 THEN GOSUB 2930

1800 1IF C3=3 THEN PO=3:GOSUB 3040

1810 NEXT 1

1820 TYPE=0

1830 GOSUB 2070

1840 PRINT #NP,"sp0;"

1850 CLOSE: END

1860 *Open # NP as plot output

1880 OPEN "com1:9600,s,7,1,RS,CS65535,DS,CD" AS # NP
1850 PRINT # NP,"IN;"

1900 RETURN

1910 *Get pen # PN

R B T T

1930 PRINT # NP, "SP ":PN;""

1940 RETURN

1950 "Set pen velocity to PENSPEED

1970 PRINT # NP’"\’S";PENSPEED;H;n
1980 RETURN
1990 "Move pen to X,Y

2010 PRINT # NP,"PA";X;Y;""
2020 RETURN
2030 *Pen down

2050 PRINT # NP,"PD;"

2060 RETURN

2070 "Pen UP

2080 ’= === ===
2090 PRINT # NP,"PU;"

2100 RETURN

2110 "Write TITS at X,Y of set CL
2120 === = === =
2130 GOSUB 2070

2140 GOSUB 1990

2150 PRINT #NP,"CP";,CL.CD;""
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2160 CD=0.CL=0

2170 PRINT # NP,"LB";TIT$;CHRS(3)

2180 RETURN

2190 'Set character height (CH) and width (CW)

2210 PRINT # NP,"SI";CW.CH;";"
2220 RETURN
2230 'Rotate coordinate system RO degrees (0 or 90)

2250 PRINT # NP,"RO";RO;";"
2260 RETURN
2270 *Set character run (CX) and rise (CY)

2290 PRINT # NP,"DI";CX;CY;""
2300 RETURN
2310 *Plot circle at X,Y with radius RC and cord angle CC

2330 GOSUB 1990

2340 PRINT # NP,"CI;RC;CC;";"

2350 RETURN

2360 "Plot box at X,Y with height BH and width BW
2370 's=s======c=s=ss=======

2380 GOSUB 2070

2390 GOSUB 1990

2400 GOSUB 2030

2410 PRINT # NP,"EA";X+BW;Y+BH;","

2420 GOSUB 2070

2430 RETURN

2440 °Fill box at X,Y with height BH and width BW

2460 GOSUB 1990

2470 PRINT # NP,"RA":X+BW;Y+BH;","

2480 RETURN

2490 'Fill TYPE =1 & 2 (Solid), 3 (Lines), 4,5 & 6 (Cross-hatch)

2510 DD=0:BA=0:IF TYPE=3 THEN DD=100
2520 IF TYPE=4 THEN DD= 50: BA=45
2530 IF TYPE=5 THEN DD= 50: BA=90
2540 IF TYPE=6 THEN DD= 50: BA=135
2550 PRINT # NP.,"FT";TYPE;DD;BA;""
2560 RETURN

2570 'Select new pen

2590 PN=(PN MOD 6) +!
2600 GOSUB 1910
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2610 RETURN
2620 'Draw box at X,Y to X1,Y1

2640 GOSUB 1990:GOSUB 2040

2650 PRINT # NP "PA"XL;Y; X LY X, YL X, v:""
2660 GOSUB 2070

2670 RETURN

2680 ’radium variation

2690 FS=TIMES.G$=RIGHTS(F$,2)+LEFT3(F$,2)
2700 T=VAL(GS$) MOD 501

2710 LOCATE 10,50:PRINT F§;T

2720 FOR K=1 TO T:L=RND

2730 NEXT K:SA=INT(RND*3.5+412).SB=INT(RND*7.9).:SC=(SB+RND*7) MOD 7
2740 COLOR SA,SB,SC

2750 RETURN

2760 "Write NUMB at XY of set CL

2780 HR=0

2790 TITS=STRE(NUMB)

2800 LN=LEN(TITS)

2810 IF LN<7 THEN 2900

2820 IF HR=1 THEN 2840

2830 NUMB=INT(NUMB*1000+.499)/1000:HR=1.GOTO 2790
2840

2850 AA=NUMB-INT(NUMB): BB=1-AA

2860 IF AA<] THEN 2900

2870 IF 10*AA »>1 THEN 28%0

2880 BB=BB/10

2890 ZZ=INT(NUMB*1000+BB*1000)/1000:NUMB=ZZ:TIT$=STRS$(ZZ)
2900 1F LN<6 THEN TITS=STRINGS$(6-LN," ")+TITS

2910 GOSUB 2110

2920 RETURN

2930 Do a bar form 0 to Y that is DEL-X wide

2950 IF 1«<>MAX THEN DEL = BX*(X(1+1)-X(1))
2960 IF I=MAX THEN DEL = BX¥(X{I)-X(I-1))
2970 BH=AY-Y: BW=-DEL

2980 X=X+DEL*S

2990 GOSUB 2360

3000 IF TYPE<2 THEN 3030

3010 GOSUB 2490

3020 GOSUB 2440

3030 RETURN

3040 ’Plot point of type PO

3050 === s=ssms=
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3060 PSZ=TICY:IF TICX<PSZ THEN PSZ=TICX
3070 IF PO<3 THEN 3140
3080 X=X+2*TICX: GOSUB 1990
3090 GOSUB 2030
3100 X=X-3*TICX:Y=Y-TICY:GOSUB 1990
3110 Y=Y+2*TICY:GOSUB 1990
3120 X=X+3*TICX:Y=Y-TICY:GOSUB 1990
3130 GOTO 3150
3140 GOSUB 1990: CC=120-30*PO: RC=PSZ: GOSUB 2030:GOSUB 2310
3150 GOSUB 2070: RETURN
50000 ’Display and select item from menu
50010
30020 START=4:YR=2:XR=23:81Z=14:PAG=1:Q=1
50030 DAGS$="Return to select"+CHR$( 32)+"--"+CHRS$(26)
50040 DIGS$=DIRS(START):DOGS="Input file name from key board "
50050 DIR$(START)=DOGS
50060 T=VAL(RIGHTS$(TIMES.2)):FOR I=1 TO T:CI=RND*799:NEXT I
50070 C2=INT(C1).C1=C2+8:C3=CL:IF C2=0 THEN C1=7:IF RND>.5 THEN
Cl=15:C2=0
50080 COLOR C1,C2,C3:CLS:.C1T=15C2T=0:IF C1=CIT THEN CI1T=0:C2T=7
50090 LOCATE YR-!,XR:COLOR CIT,C2T:PRINT " Files to select from ";
50100 LOCATE 2, 2:PRINT " To move up use "‘CHRS(25)'” "
50110 LOCATE 3, 22PRINT " or PgUp "
50120 LOCATE 4, 2.PRINT " To move down use " CHRS("4) .
50130 LOCATE 5, 2:PRINT " or PgDn
50140 COLOR CI,C2
50150 FOR I=2 TO START-1
50160 LOCATE YR+I-2,XR:PRINT DIRS$(I};
50170 NEXT 1
50180 LS=START:LX=START+SIZ:TAG=LS:LM=LS
50190 CAN=SIZ+PAG+START
50200 LOCTS=YR+Q+TAG MOD CAN
50210 IF LS<SIZ+START THEN Q=1
50220 IF LS<LLM THEN LS=LM
50230 FOR I=LS TO LX
50240 YL=YR+Q+I MOD CAN
50250 LOCATE YL.I
50260 PRINT STRINGS$(XR-1,"");
50270 PRINT DIRS$(I):
50280 LD=LEN(DIR$()):IF (LD+XR)<79 THEN PRINT STRINGS(73-LD-XR.," ");
50290 NEXT 1
50300 COLOR C1,C2
50310 LOCT=YR+Q+ TAG MOD CAN:IF E>0 THEN LOCTS=LOCT
50320 LOCATE LOCTS,:PRINT STRINGS$(79," ");
50330 E=0

)
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50340 LOCATE LOCTS, XR:PRINT DIRYTAGS);

50350 COLOR CI1T+16,C2T:TAGS=TAG:LOCTS=LOCT

50360 LOCATE LOCT,2:PRINT DAGS;:COLOR CIT,C2T

50370 LOCATE LOCT,XR:PRINT DIRS(TAG);

50380 TH=INKEYS:IF T$="" THEN 350380

50390 A1=ASC(TS):TL=LEN(TS$)A2=ASC(RIGHTS(TS.1))

50400 IF TL>1 AND A2=80 THEN TAG=TAG+]

50410 IF TL>1 AND A2=72 THEN TAG=TAG-1

50420 IF TL>1 AND A2=81 AND TAG=LX THEN TAG=LX + 1:GOTO 50450
50430 IF TL>1 AND A2=81 THEN TAG=LX

50440 IF TL>1 AND TAG=LS AND A2=73 THEN TAG=LS -1:GOTO 50460
50450 IF TL>1 AND A2=73 THEN TAG=LS

50460 IF A1=13 THEN 50510

50470 IF TAG<LM THEN TAG=LM

50480 IF TAG>LX THEN LS=TAG :LX=LS+CAN-L.E=TAG:Q=START+1:COLOR C1,C2:GOTO
50210

50490 IF TAG<LS THEN LX=TAG:LS=LX-CAN+L:E=TAG :COLOR C},C2:GOTO 50210
50500 GOTO 50300

50510 DIR$(START)=DIGS

50520 DEFILES=LEFTS$(DIRSTAG),12)

50530 IF LEN(DEFILES)<9 THEN 50380

50540 MIDS$(DEFILES,9)=""

50550 IF TAG<=START OR TAG>IX THEN DEFILES=""

50560 IF DEFILES<>" THEN GOSUB 50630:DEFILES=FRONTPTS+DEFILES
50570 RETURN

50580 CLS:INPUT" Name of file = ;DEFILES.IF DEFILES<>"" THEN RETURN
50590 FOR I=1 TO 2

50600 BEEP:BEEP.BEEP:PRINT " You need select or input a file to work on ' " 50610
NEXT LGOTO 50000

50620 °

50630 * Find drive and subdir.

50640 FRONTPTS=DIRS$(3):IFP=INSTR(FRONTPTS."")

50650 IF 1FP<1 THEN FRONTPT$=""RETURN

50660 LFQ=LEN(FRONTPTS)

50670 FRONTPT$=RIGHTHFRONTPTS,LFQ-1FP+2)

50680 IFQ=INSTR(FRONTPTS,"\")LFR=LEN(FRONTPTS)

50690 IF JFQ=LFR THEN FRONTPT$=LEFTS(FRONTPTS,LFR-1)

50700 °

50710 RETURN

50720 CLOSE

50730 OPEN "dedir.tmp"” FOR INPUT AS 1

50740 FOR I=1 TO 512:IF EOF(1) THEN 50760

50750 LINE INPUT #1,DIRS(IXNEXT I

50760 IX=I-1

50770 CLOSE

50780 RETURN

*rZ
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APPENDIX J.37

MONTE.BAS

10 width "lpt1:",132

20 rr¥=right$(time$,2):for i=1 to val(rr$):z=z+z/(z+1)+RND:next i
30 ff=.1468:A00=187.LPRINT "Per ";a00; " Aircraft "
40 input “Do you want plot output (Y/N) ":.d$

50 dS=left$(ds,1)

60 if d3<>"Y" and d$<>"y" then 150

69 iwp=1

70 input" Name of plot file = ":.fpl$

80 input" Title at top  of plot = ";t1$

90 input" Title at side of plot = "t2%

100 input” Title at bottom of plot = *:t3%

110 open fpl$ for output as 3

120 print #3,11%

130 print #3,t28

140 print #3,13%

150 input “"NUMBER OF DAYS "DAYS

160 input "MTBF "“MTBF
170 input "MODE ""MODE
180 input "BUY PERIOD(DAYS) ";PER
190 input "FACTOR "“F

200 dim t(200),c(200),5(200),g(1500),W(200)
210 input "Name of file = ";fi$

220 open fi$ for input as 1

230 for i=1 to 3

240 input #1.a$

250 next i

260 max=1500

270 for i=1 to max

280 if eof(l) then 310

290 input #1,t(i),c(i),s(i).d

300 next i

310 max=i-1

320°

330 for i=] to DAYS

340 IF (1 MOD PER)=1 THEN IV=(1/MTBF + F/MODE/D*AOC*PER +IV
350 rt=rnd

360 for j=1 to max:if rt-s(j) <O then 380

370 next j

380 g=t(j)+]

350 BOT=S(J)-S(J-1):IF BOT<=0 THEN BOT=1
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400 G=G + (T(J)-TJ-1)*RT-5(J))/BOT
410 W(DH=W(J)+1: TI=TJI+1
420 nf=A00/g
430 nf=nf{*ff
440 iv=iv-nf
450 if (i mod 10)= 1 then lprint
460 ctf=ctf+nf:anf=ctf/1
470 Iprint using "#### ##.# ",ctf,anf;
480 g(i)=iv
490 next i
500 lprint
510 FOR J=1 TO MAX: SC=W(J)/TJ+SC
520 bb=s(j)-sc
530 LPRINT USING "s#### #.## #.#%# #.#% ", T(J),5(1),SC,bb
540 NEXT J
550 for i=1 to days
560 if (i mod 10)= 1 then lprint
570"
580 Iprint using "#### #xe# "(1),8(1);
590 if g(i)<0 then daysu=daysu+l
591 if iwp=1 then print #3,i,g(i),zzz,zzz
600 next i
610 lprintlprintlprint "Number of days that Inv. was depleted = ";daysu
620 lprint "Percent of the time Inv. was depleted = ";daysu/days*100
630 close:end
~Z
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APPENDIX J.38

STATDIS5.BAS

2 DIM DIRS$(512):MAX=512:color 0,7:cls:gosub 50720
10 CLOSE

20 SNO§="1234567850".STNS=" 1 2 3
6 7 8 9"

30 SNO$=SNOS+SNOS:SNNF=SNOF+SNOF+SNOS+SNO$
40 WIDTH "Iptl:",132

50 X0=10

60 DIM D(300,5),5(300,5),A(5,5)

70 LPRINT " (1) = Al/t*exp[A3*(In(t) + A2)"2] "

80 INPUT "Top of plot = "TI§

90 INPUT "Side of plot = ",T2%

100 INPUT "Bottom of plot = ";T3%

110 PRINT Mmoo "

120 PRINT " "

130 INPUT "FILE NAME ="FI$

133 if fi$<>"" then 140

135 gosub 50000:fi$=defile$

140 XX=LEN(FI$):YY=INSTR(FIS$,""):IF YY=0 THEN 160

150 XX=YY

160 FPS=LEFTS(FIS, XX)+"plt"

170 OPEN FI$ FOR INPUT AS 1

180 OPEN FP$ FOR OUTPUT AS 3

190 PRINT #3,T1$%

200 PRINT #3,T2%

210 PRINT #3,T3%

220 INPUT #1,V

230 Vi=V-]

240 1F EOF(1) THEN 370

250 INPUT #1,F

260 IF EOF(1) THEN 370

270 INPUT #1,D

280 ID=INT(D/365)+1

290 FOR I=]1 TO V]

300 IF EOF(1) THEN 370

310 INPUT #1,X

320 NEXT I

330 I=sINT(F/X0+.5)+1

340 D(1,ID)=D(1,ID)+1: T=T+]

350 D(1,0)=D(1,0)+1

360 GOTO 240



370 "CONTINUE

380 FOR 1=1 TO 150

390 IF D(1,0)=0 THEN ZN=ZN+1!

400 NEXT I

410 ZF=.499/ZN

420 FOR J=0 TO 4

430 F1=0:F2=0"F3=0"F4=0"F5=0180=0:S1=0:82=0:S3=0":54=0".55=0":56=0":5S7=0!
440°

450 FOR I=1 TO 150:TT=1*X0

460 1IF D{,])=0 THEN 510

470 T1=LOG(TT):T2=LOG(D(LI)*TT):T3=LOG(D(L,})/TT K ).T4=T1*T1
480 Fl=F1+T2: F2=F2+T1*T2: F3=F3+T12*T4: F4=F4+T1*T3 : F5=F5+T3

490 SO=S0+1: S1=S1+T1: S2=82+T4: S3=S3+T4 : S4=S4+T4*T1: §5=85+T4*T4
500 °

510 NEXT 1

520 R1=S1*F1-S0*F2:R2=81*S1-S0*S3:R3=51*S2-S4*S0

530 R4=S2*F2-S1*F3:R5=S2*53-S1*S4:R6=S2%54-S1*S5

540 A3=0:BOT=R3*R5-R6*¥R2:IF BOT<>0 THEN A3=(RI*R35-R4*R2)/BOT
550 A2=0:IF R2<«>0 THEN A2=(R1-A3*R3)/R2

560 Al=(F1-A2*S1-A3%S52)/S0

570 A(3,0)=A3A(2.0)=A2% 5/ A3:A(1,1)=EXP(AT-A3*A(2, D 2):A(4.D)=(A4):A(5,)=A5
580 LPRINT "j = “J;"al = " A(1,1);" a2 = ";A(2,]);" a3 = ";A(3,])

590"

600 NEXT J

610 FOR J=0 TO 4. LPRINT CHR$(12);" Year = ", J.LPRINT" O=log normal fit "

620 LPRINT " |--~-- Number of failures in period ----------- >’
630 LPRINT " Obs. Cal. ";STN$

640 LPRINT " Tbf No. No. ",.SNO$+SNN$

650 TD=0:TF1=0:TF2=0

660 FOR I=1 TO 150

670 S(1,Y )=D(1L.1 }/T

680 NEXT I

690 CC=0

700 Al=A(1,J)A2=A(2,1):A3=A(3.])

710 FOR 1=1 TO 150

720 X=I*X0 : LX= LOG(X)

730 C=A1/X*EXP(A3*(LX+A2)"2) CC=CC+C/T

740 S(I,1)=S(1,J)+S(1-1,J)

750 LPRINT USING "s#### ### # ## #&4# #.8#% ";X;D(1,1);8(1,]),;C;CC;
760 if j=0 then PRINT #3,X;D(1,]);$(1,]);C

770 TD=TD+D{,J):TF1=TF1+C

780 X8=D(1,J):X9=100-X8:IF X9<1 THEN X9=1

790 DZ=D(1,]).IF DZ>100 THEN DZ=100

800 CZ=INT(C)+1:IF CZ>100 THEN CZ=100

810 SW$= STRINGS(DZ SFIHSTRINGS(X9,"-")MIDS(SWS,CZ ,1)="0"
820 LPRINT SW$§
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830 NEXT I
840 LPRINT " m=== m=== "
850 LPRINT USING "  ###%# ##u## " TD;TFI
860 NEXT J
50000 ’Display and select item from menu
50010 °
30020 START=4:YR=2:XR=23:51Z=14:PAG=1:Q=1
50030 DAGS="Return to select"+CHRS( 32)}+"--"+CHRS%(26)
50040 DIG$=DIRS(START).DOGS="Input file name from key board "
50050 DIR$(START)=DOGS
50060 T=VAL(RIGHTS$(TIMES,2)):FOR I=1 TO T:CI=RND*7.99:NEXT 1
50070 C2=INT(C1):.C1=C2+8:C3=CL.IF C2=0 THEN C1=7:IF RND>.5 THEN Cl=15:C2=0
50080 COLOR C1,C2,C3.CLS:C1T=15C2T=0:1F Ci=Cl1T THEN CI1T=0:C2T=7
50090 LOCATE YR-1,XR:COLOR CIT,C2T:PRINT " Files to select from ";
50100 LOCATE 2, 2:.PRINT " To move up use " CHRS(24);" ";
50110 LOCATE 3, 22PRINT “ or PgUp "
50120 LOCATE 4, 2Z2PRINT " To move down use . CHRS(‘>>) .
50130 LOCATE 5, Z2PRINT " or PgDn
50140 COLOR C1,C2
50150 FOR 1=2 TO START-1
50160 LOCATE YR+I-2,XR:PRINT DIRS(1);
50170 NEXT I
50180 LS=START.LX=START+SIZ.TAG=LS:LM=LS
50190 CAN=SIZ+PAG+START
50200 LOCTS=YR+Q+TAG MOD CAN
50210 TF LS<SIZ+START THEN Q=1
50220 IF LS<LM THEN LS=1L.M
50230 FOR 1I=LS TO LX
50240 YL=YR+Q+I MOD CAN
50250 LOCATE YL,1
50260 PRINT STRINGHXR-1,"");
530270 PRINT DIRS(I);
50280 LD=LEN(DIRS$(D)).IF (LD+XR)<79 THEN PRINT STRING$(79-LD-XR," ");
50290 NEXT I
50300 COLOR C1,C2
50310 LOCT=YR+Q+ TAG MOD CAN:IF E>0 THIZ\ LOCTS=LOCT
50320 LOCATE LOCTS,I:PRINT STRINGS$(79." ")
50330 E=0
50340 LOCATE LOCTS, XR:PRINT DIRS$(TAGS);
50350 COLOR CiT+16,C2T:TAGS=TAG:LOCTS=LOCT
50360 LOCATE LOCT,2:PRINT DAGS;:COLOR CI1T,C2T
50370 LOCATE LOCT,XR:PRINT DIR$(TAG);
50380 T$=INKEYS:IF T$="" THEN 50380
50390 A1=ASC{TS):TL=LEN(TS):A2=ASC(RIGHTH(TS,1))
50400 IF TL>1 AND A2=80 THEN TAG=TAG+!

9
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50410 IF TL>1 AND A2=72 THEN TAG=TAG-1

50420 IF TL>1 AND A2=8] AND TAG=LX THEN TAG=LX + I:GOTO 50450
50430 IF TL>1 AND A2=8]1 THEN TAG=LX

50440 IF TL>1 AND TAG=LS AND A2=73 THEN TAG=LS -1.GOTO 50460
50450 IF TL>1 AND A2=73 THEN TAG=LS

50460 IF Al=13 THEN 50510

50470 1IF TAG<ILM THEN TAG=LM .

50480 IF TAG>LX THEN LS=TAG :LX=LS+CAN-L:E=TAG:Q=START+1:COLOR C1,C2:GOTO
50210

50490 IF TAG<LS THEN LX=TAG:LS=LX-CAN+1:E=TAG :COLOR C1.,C2:GQOTO 50210
50500 GOTO 50300

50510 DIRS(START)=DIG$

50520 DEFILES=LEFT$(DIR$(TAG),12)

50530 IF LEN(DEFILES$)<9 THEN 50580

50540 MID$(DEFILES.9)=""

50550 IF TAG<=START OR TAG>IX THEN DEFILES=""

50560 IF DEFILES<>"" THEN GOSUB 350630 DEFILES=FRONTPTS+DEFILES
50570 RETURN

50580 CLS:INPUT" Name of file = ";DEFILES:JF DEFILES<>"" THEN RETURN
50590 FOR 1=1 TO 2

50600 BEEP:BEEP:BEEP:PRINT " You need select or input a file to work on '"
50610 NEXT LGOTO 50000

50620 °

50630 ° Find drive and subdir.

50640 FRONTPTS=DIRS$(3):IFP=INSTR(FRONTPTS,"")

50650 IF IFP<! THEN FRONTPTS$=""RETURN

50660 LFQ=LEN(FRONTPTS)

50670 FRONTPT$=RIGHTS$(FRONTPTS,LFQ-IFP+2)

50680 IFQ=INSTR(FRONTPTS,"\":LFR=LEN(FRONTPTS)

50690 IF IFQ=LFR THEN FRONTPT$=LEFTS(FRONTPTS,LFR-1)

50699 if ifq<Ifr then frontpt$=frontpt$+"\"

50700 °

50710 RETURN

50720 CLOSE

50730 OPEN "dedir.tmp" FOR INPUT AS 1

50740 FOR I1=1 TO 512:IF EOF(1) THEN 50760

50750 LINE INPUT #1,DIRS(I):NEXT I

50760 IX=I-1

50770 CLOSE

50780 return

~Z
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