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SECTION 1
INTRODUCTION

1.1 PURPOSE

—~———> A system of IBM 370 programs has been developed for the scheduled maintenance study

| O——

by Convair Aerospace Division of General Dynamics for the San Antonio Air Materiel
Area, Kelly AFB, Texas. This handbook provides information needed by user personnel
for basic understanding and for executing each of the computer programs. A fleet of
150 F-106 aircraft was used to validate the design of the programs on the IBM 370
(Model 165) at Convair Aerospace, San Diego. The design of the programs is general-
ized to cover all USAF aircraft. /)\

1.2 SCOPE
For each of the computer programs, the following information is given.

a. Purpose of the program.
b. Input Description.

c. Sample Input.

d. Procedures.

e. Output Description.

o

Sample Output.
g. Output Size and IBM 370 Time.
h

Notes on Limitations.

Programs have been written in American National Standard COBOL and Basic FORTRAN
IV languages. Section 6 contains the computer source deck listings of all the IBM 370
computer programs together with the job control cards and sample data cards. To
achieve compatibility with SAAMA equipment, only the subset of ANS COBOL compatible
with Version D COBOL was used. Procedures to convert the IBM 370 programs into

the SAAMA IBM 360 are contained in Paragraph 1.4.

To estimate computer time requirement on the IBM 360 from the IBM 370 data, it
would be realistic to assume a factor of three to one. Nine-track, 1600-bits-per-inch
tapes were used on the IBM 370. The program and data bank tapes, part of the con-
tract end items to be delivered to SAAMA, are seven-track with 800 bits per inch.




In addition to the functions performed by the programs described in this manual, a
sort and merge capability is also required. Since sort/merge programs are typically
software features supplied with operating systems, the relevant discussions in this
handbook are limited to descriptions of the sort/merge control fields.

For a detailed discussion of the engineering model for the scheduled maintenance study,
see the Phase I report, Convair Aerospace report GDCA-AHD72-001, and the Phase II
report, GDCA-AHD72-003.

1.3 MANUAL ORGANIZATION
Four major categories of computer programs are covered in this manual:

a. Data Reduction Programs (Section 2).
b. Data Bank Generation (Section 3).
c. Statistical Analysis Programs (Section 4).

d. Effectiveness and Cost Programs (Section 5).

Listings of all the IBM 370 computer programs with job control and sample data cards
are contained in Section 6. Appropriate figures and tables are included in the various
sections to improve the understanding of the logic and structure of the computer
programs,

1.4 CONVERSION TO IBM 360

As part of the contract end items, computer programs and the data bank are stored in
magnetic tapes. FORTRAN and COBOL programs are stored in separate reels.

Data Bank was written on two reels on SAAMA Reel Numbers 1045 (Reel 1) and 9490
(Reel 2), Tape was written on seven-track, 800 bpi with 50 characters per record,
blocked 60 to a tape record. FORTRAN and COBOL source programs were written on
SAAMA Reel No. 8761 and 10,479, respectively. Tape structure for the program
tapes consists of 80 characters per record, blocked 20 to a tape record. There are
about 4000 cards for the FORTRAN programs and about 14, 000 cards for the COBOL
programs.

For the convenience of the users, some modifications were made on the IBM 370
COBOL programs before they were copied onto the previously mentioned tapes:

a. Removal of the 'sync' in the Data Division.
b. Replace GOBACK with STOP RUN.

Q

Carriage control character changed to 0, 1, or blank,

&

Program ID Statement change.
1-2
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For conversion to IBM 360 at SAAMA, the user must:

a. Produce IBM 360 job control cards.
b. Modify file-control in the Input-Output section.
c. Generate input data cards.

The programs require less than 100, 000 bytes of core storage.

1-3
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SECTION 2
DATA REDUCTION PROGRAMS

2.1 GENERAL DESCRIPTION

The purpose of the data reduction programs is to reduce four data source inputs into
four sorted files, which are used as input to the data bank generation programs. (See
Section 3.) The four data sources consist of:

ATFM 66-1 maintenance data.
AFM 65-110 utilization, NOR, and possessed hour data.
Data files for IRAN histories.

Accident, incident, and emergency unsatisfactory material report histories (AIE).
These data files are referred to as 66-1, 65-110, IRAN, and AIE files, respectively.

The analysis of maintenance policies requires that data from the four sources be proc-
essed and combined into a single data bank, which serves as input to the various ana-
lytical programs. The development of the data bank requires screening, reorganization,
and summarization of the data from each of the four sources. The data bank is organized
into a sorted file of aircraft serial number histories. For each serial number, all
activity records for each of the data sources are summarized to statistics representing
seven consecutive days. These seven-day periods are referred to as "weeks, ' although
they do not correspond to any particular calendar week. To obtain the desired data
organization in the data bank, the input from each of the four data sources must be
sorted into ascending serial number sequence and into chronological order within each
serial number. Table 2-1 contains first and last day numbers, with the corresponding
calendar dates, for each of the week numbers used for this study. January 1, 1965

is the first day number for the week number one.

In addition to the required data, the 66-1 and 65-110 files contain data that is not rele-
vant to this study. Comnsequently, these data files must be screened to eliminate the
extraneous records. Furthermore, for various reasons, certain aircraft serial num-
bers are excluded from the data base. The screening programs for the 66-1, 65-110,
and AIE files eliminate these serial numbers. Finally, the 66-1 file may contain dup-
licate records, and after the 66-1 data has been screened, sorted, and merged into a
single ordered file, adjacent records must be compared to eliminate the duplicates.
The source data tapes for 66-1 and 65-110 are shown in Tables 2-2 and 2-3, respec-
tively.
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Table 2-1., Conversion Table for Week Number, Continued

uco.uoc. ’ 2D

e Pt P e P e e e P P e e P
VIO DIDwHNLdgEddH VLU ILIILA0AAICELIII DD IS ILIIDIDWN LwQUUIY IDD IV u
0ZZZZZLAUOHHIIMOILMLLLILILIACCCLIEITL T IONIIIIINCALLLINNANCC IGIZZZZ I3

O~ DUV O ML, P (AP F =t Do =D DO O M D OMD P T =t DNV —ADOVNP AN (A B jhe I~ =D ACID D
ey e VIV IR Y R VT R L VTV I T FTV I BT —_ N NN =t NN o e N TN N

v
wWYVVVVVLCCCNNNNN&UBERhRRkRKRVYVVVNNNNYVVVGGGGGPPPD{]TITVVVIC(C[

>

<

De 4 IONNT O P T =t DN NP D e =t VAN P O™ Mo F DUV CM 3P Lt DANG DV e =t CAANY- DA~ p ot
V4N AL AN DT Dor IS~ NNME AN I DPPE—NNA L TNOOM DF POttt NMA T\ 5 G~ D DD 3 1= NA TN
et et ot bt et b bt md =0 NN NN NN N UNNN A DA AU IS LT L £ 3 3 £ 78 2ARIN AN
n&.).?.ZZZZZt NN AN N N NN NN NN N NN NEN TINANIN S IO SN NN N SN NN N NN N g

20923 3% 03I L -ttt
~ ~ [T N

eI P IOIOI P TZZ NN DAL L L LLNXXL LI > TP ZZ> >332I 0TI I0 A0 220 I

32920273 4gbdddduui wdd 44938829447 3333 IS99 3 duww IuID 33D TIL
0022222300090t LI EEFEAIACAI XX 359999909 QIACTINNAANL0DIZZIZ 220D
KNPONI DA Mgt LAt D AN ONNDIANP OM " P PP = TANP O NP I N 20 A e ~DA~DNANP IV
AN N NN N N =N et et N NN 4N SN ity N NN N

=0 ANPOM I 4 DANT O V73 FADANI VM I T DANPT DN I F4DANION ) e
VittNMN L N O OM DD =) " =NNAME NNDPM DR D I~4NNAL FA IMP OO =N £ g

ot o bt S b et b =4 NN NN NN N NN NNNA ANAAAAARAANAANFS T F T T
N NN N NN N N MO VA NN NN IO A NN NN N PN NN N NN NN NN o

-
.
P s
=4
€GN O DE (NN L AONC P YN L NON DN SN E DD It T, © Y CP DO i $UN O DD Ot A
3 ITID ) Y Vbbbt ettt At =S NN NN NUNN NN NYAT AN A OO FT L PP LLTDNNAANNANND D000
UJJ.J.J.«:JJJJJ::’J N AANMMANAMNAT AM AT AT NAAANACL Y 17 AN A s A MM A A
2
<

VU PEC LI AP PEEEE AR PRE R 250 P00 DI 0D I IV 3 DI I IO D01 I 1D I I IO 3D
COVVOUL T " 2000DOVLCLOON OO Iron ~ i
o .
=20 IVVVAAAA == IIP I IVIIIZLZZODUOX LLXLXXLL L2 FP>IT2Z2T0>>>000 JTadaaar~
€ DI DD HJWWIVVIC DI N VNG dd AwuwwwId dddA AT S <I DI O DU WD D DD Durtalw)
- LD L LN e NDODDVZZLZZOD IDDIIMMILLULLIITILICCIGIE XTI OHIDDIIVNMINNALLLCNNNINDO
MO & P DN DN L M-I F et ~ D AT NN DN FANT O ) e T omife F =~ DN ONT OO MCre T =
N =N NN -ty - O NN ey -y PN A L L I I I BT T P LAY Yo Vi
I
D0 INIF A DNANR DM I £~ DANG O™ Io F = DAND DU T DN NP Q1M -, T LANG D™ BN NP IO,
| DDA 4 -t ANRENIJOME DO VI=NIMENA I DR II=NNAL TH O DRP SN TN O DD DS S
- 00900 DDVOD 0VHLIDDVDVID DFFRORPFOMFRNTNI® IQIC s 2 I oS ) gire, et
= e WRN NN INNR NN NN
<
-
FRARRRILITRPIRORDCARCRTTL 2IIII V3 IDDDDDII MW ss o VD3l NN s
DVODDOOIDOODVWODLIODOOLOOODOOM™ L L r Ll Perepaepe
W D00 (O A= I P IIIIIZE R Z OV VL L L LXX L LY L3> 7 2T 2D I I I ODAA K
ILLWUUUt.;ELCCCLUGOUEtEE:AAAAEEE&AAAAAPPPPAAAAUUUNULLLLJUUUJEftEC
MJJ QLT AA0T00ZTZ 2200030999k b LI LT TALLCAIT I T I IDNDNIDIDIOEALIaNnpnn D
—~0J4

1551052903v73076165£952904905.‘903003L7hld)lu.).¢9°3.,7.:\7h|.7h|.a5
NN ety NN NN N NN -y -y N NN e NN NN =y ey

MO LD ONOP T = DANI IAC P F=DANP DAL P St DONG DNJYPT~DN IR N P T =D ONP O ah g
OFPDP P I=—ANAT TN 0 O D P O =NAN NN O D DR I I=NNALA N O LPP = NNAL I NOO~DIP
00000 O DVODVHDVODDOODICFOORFOPRP IR PRI ART 3 L8 1% 53 53,73 0t
NN UNNNNNN NN Y

FLRST=Juay

N

PN FD 0P DRI =N T Q- DO D=4NAVL A IP= DO J=M FINOMDP D= NN T A D DR J=NAF AIPDP =Ny
3#%4466&4665555555>550°obbbbbbb77777777778bbdud00859999999599.ud
AT N NN N NN N A NS N NN N NN NN NN YN NN NS N N NSNS Y N G Ne N M

2-3

o ot

-



i
1
Table 2-2. AFM 66-1 Source The IRAN file is created by an IRAN data
Data Tapes preprocessor that combines aircraft accept- j
ance date data and IRAN event data, and that
Tapes With AFLC Numbers also calculates IRAN interval data by
relating information from pairs of con-

71 8417 14196 secutive IRAN event records. Prior to {
520 8977 14374 executing the IRAN preprocessing program, |
706 9164 15985 the acceptance date data and the IRAN event |
781 9244 16750 data must be screened to eliminate the
867 9610 16916 excluded aircraft serial numbers. These
962 10681 18685 two data sources are then sorted by serial

1210 11767 19257 number and (for the IRAN event data) by
1641 11961 19643 calendar date. 1
1841 12370 20449 !
5345 13255 20720 The AIE data file is also created by com- 1
6265 13423 20782 bining data from two sources. Accident and ;
7036 13836 20790 incident data is supplied on magnetic tape,
7728 14124 70333 while the EUMR data is obtained from a
8077 14175 separate source on cards. Both data sources !
Tapes With KAFB Numbers mus:t be screened to eliminate the excluded
serial numbers and the card records must 1

7499 18988 be reformatted to match the format of the |
tape data. The two files are then sorted and
merged to produce the AIE file used as input
to the data bank.

Table 2-3. AFM 65-110 Source

s Ll Details of data reduction/file generation

R ) processes for the 66-1, 65-110, AIE, and
90149 93094 93568 IzRg‘NZf‘;es;ze Z‘r’l’(‘]“;in:d i Parigvra;phs 4
90154 93191 93614 ely Loy Lok, .5, respectively. |
o e e 2.2 AFM 66-1 FILE GENERATION !
90275 93418 93784 i
gl i 93502 93844 Since the AFM 66-1 file contains maintenance
oy i iy data that is not relevant to the present
93054 93536 93910

maintenance study, these extraneous data
records must be screened out. Following
the screening of each individual tape, the data is sorted into an ordered sequence, then
merged with other AFM 66-1 screened and sorted tapes. Experience has shown that
many records within the composite file are duplicates; these are eliminated, Finally,
only data for a specified set of aircraft serial numbers is required for the data bank.
These records are copied to form the final 66-1 file, The logic flow for these programs
is shown in Figure 2-1.
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Figure 2-1. Logic Flow of AFM 66-1 File Generation

2.2.1 AFM 66-1 SCREEN

2.2.1.1 Purpose. This program, written in COBOL, screens the AFM 66-1 data
tapes to eliminate unnecessary and unacceptable records and writes acceptable records
on magnetic tape for further processing.

2.2.1.2 Input Data and Procedures. The program, a sample of card data input, and
the associated job control language (JCL) for use on the IBM 370 are listed in Paragraph
6.1.1.

Input to the program consists of the raw AFM 66-1 tape and a deck of cards containing
the screening criteria. Record layouts for the input on AFM 66-1 tapes are shown in
Figure 2-2. The tape consists of 90-character data records, blocked 30 to a tape
record. The screening criteria card data consists of a deck containing (in order) the
data listed on the following page.
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Card Column Description

a 1-4 Acceptable Aircraft Mission and Design

b 1 Acceptable Identification

c 1-2 Number of Rejected Aircraft

d 1-8 Rejected Aircraft Serial Numbers
(Number of Cards Set by Card c)

e 1-8 Lowest Acceptable Serial Number

f 1-8 Highest Acceptable Serial Number

g 1-2 Number of Rejected How-
Malfunction Codes

h 1-3 Rejected How-Malfunction Codes
(Number of Cards Set by Card g)

i 1-2 Number of Rejected Action-Taken Codes

j 1 Rejected Action-Taken Codes

(Number of Cards Set by Card i)

The program first opens the input and output files, reads and stores the screening

data, then reads the first AFM 66-1 data record and checks for an acceptable Mission
and Design designation, a numeric How-Malfunction code, a valid numeric date, and a
non-blank serial number. Then the record is checked for unacceptable How-Malfunction
code and Action-Taken code, and the serial number is checked for a full complement of
eight digits. In seven-digit numbers, an additional zero is inserted after the second
digit.

After confirming the presence of eight digits, the serial number is checked against the
highest and lowest acceptable serial number and the list of unacceptable serial numbers
for appropriate action. Finally the day number is computed, using 1 January 1965 as
Day 1, and inserted into Columns 86 through 89 of the record. The verified record is
then written on an output file and the process repeated with the next input record.

When the last input record is screened, the remainder of the tape record is filled by
nines and the input and output files are closed.

Figure 2-3 shows the screening criteria used in the F-106 Scheduled Maintenance
Study. The program is suitable for use with all AFM 66-1 data files for any USAF air-
craft (with the following limitations).

a. Rejected Aircraft Serial Numbers 25 Maximum
b. Rejected How-Malfunction Codes 8 Maximum
c. Rejected Action-Taken Codes 8 Maximum
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2.2.1.3 Output Description. The sample output, Figure 2-4, shows the same format
as the AFM 66-1 data tapes, with the addition of the day number in Columns 86 through ]
89. ]

Experience with F-106 AFM 66-1 data tapes on the IBM 370 using 9-track, 1600 bpi

tape drives indicates a yield of some 30, 000 acceptable records from a total of about

twice that number from each input tape. The screening process typically requires

five to ten minutes of elapsed computer time. Without exception, a single reel of

input was screened onto a single reel of output tape. ]

2,2.2 AFM 66-1 SORT

2.2.2.1 Purpose. This IBM utility program sorts the screened AFM 66-1 data tape
into an ordered file.

2.2.2,2 Input Data and Procedures. The JCL control cards for the IBM utility program
and a sample of card data input for use on the IBM 370 are shown in Paragraph 6.1.2.
The input consists of card data defining the sort fields, sort characteristics, and the
screened AFM 66-1 data tape. The sort fields are all defined as character fields in
ascending order and are shown in the following list in order of hierarchy.

Field Column Description
1 15-22 Serial Number
2 86-89 Day Number |
3 46~50 Work Unit Code
4 53-55 How-Malfunction Code 1
5 51-52 Action-Taken and When-Discovered Code J
6 56-84 * i
7 23-45 G

*Fields 6 and 7 are necessary to ensure that any duplicated records
will be placed in adjacent order in the output file.

2.2.2.3 Output Description. The sample output, Figure 2-5, shows the same format
as the screened output: 90-character data record, blocked 30 to a tape record.

Experience with the sorting of screened F-106 AFM 66-1 tapes on the IBM 370 using
9-track, 1600 bpi tape drives, typically required three to five minutes of elapsed
computer time.
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2.2.3 AFM 66-1 MERGE

2.2.3.1 Purpose. This IBM utility program merges the screened and sorted AFM
66-1 data tapes into a single file of data.

2.2.3.2 Input Data and Procedures. The JCL control cards for the IBM utility
program and a sample of card data input for use on the IBM 370 are listed in Paragraph
6.1.3. The input card data is identical to that used in the AFM 66-1 Sort.

2.2.3.3 Output Description. Merging of 48 F-106 AFM 66-1 screened and sorted tapes
on the IBM 370 using 9-track, 1600 bpi tape drives required a total of eight merges,
each routine merging seven tapes. In the first step, seven screened and sorted tapes
were merged (generally to one, occasionally to two tape reels). This was repeated for
each group of seven tapes. These steps required 5 to 10 minutes of clock time. The
final step, merging these intermediate tapes, required 20 to 30 minutes of elapsed
computer time, and the file consisted of five data tapes. The total file contained
approximately 1, 600, 000 records. The output tape has 90 characters to a data record,
blocked 30 to a tape record and has identical format to that of the AFM 66-1 sort output
data tape.

2.2.4 AFM 66-1 ELIMINATE DUPLICATE RECORDS

2.2.4.1 Purpose. This COBOL program eliminates duplicate records from the
screened, sorted, and merged AFM 66-1 file.

2.2.4.2 Input Data and Procedures. The JCL control cards for use on an IBM 370
and the program are listed in Paragraph 6.1.4.

The input consists of the screened, sorted, and merged AFM 66-1 data tapes. The
program opens the input and output files and reads and stores the first data record.
The next record is then read and compared to the previous record. If all 90 characters
are identical, the second record is moved over the first, the next record read, and the
process repeated. If they are dissimilar, the first record is passed to the output file
and the second record is stored for the next comparison. Upon detection of a series of
nines on the input, the remainder of the output block is filled with nines and both input
and output files closed.

2.2.4.3 Output Description. Screening, sorting, and merging of some 1, 600, 000 F-106
AFM 66-1 records yielded over 100, 000 duplicate records. The number of duplicated
records is displayed on the computer console. The program required 30 to 60 minutes
of elasped computer time, and required four output data tapes. The record layout and
the blocking factor are unchanged from the AFM 66-1 sort.
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2.2.5 AFM 66-1 COPY ACCEPTABLE AIRCRAFT

2.2.5.1 Purpose. During the initial screening of the AFM 66-1 data tapes, records
for a specified set of aircraft serial numbers were deleted. During formulation of the
data bank, only data for a specific fleet of aircraft is necessary. This COBOL program
writes these acceptable aircraft records on a magnetic tape to form the new AFM 66-1
file.

2.2,5.2 Input Data and Procedures. The JCL control cards, the program, and a sample
of the card data input are listed in Paragraph 6.1.5. The input consists of card data
defining the acceptable aircraft serial numbers. The first card defines the number of
acceptable serial numbers, and subsequent cards define the serial numbers in ascending
sequence.

Card Column Description
a 1-3 Number of Acceptable Aircraft
b 1-8 Acceptable Serial Numbers

(ascending sequence)

The complete list of acceptable aircraft is shown in Table 2-4 and a sample input to
this program in Figure 2-6. The program input and output files are opened, and the
list of acceptable aircraft serial numbers is stored in the computer memory. The AFM
66-1 data file is read and records with an acceptable serial number are written on the
output file. On detection of the last input record, the remainder of the output block is

Table 2-4. Tail Numbers of Acceptable Aircraft
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Table 2-4, Tail Numbers of Acceptable Aircraft, Continued
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Table 2-4, Tail Numbers of Acceptable Aircraft, Continued
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Figure 2-6. Sample Input — Acceptable Aircraft Program

filled with nines and the input and output files are closed. A count of the number of
records read and records copied is displayed on the computer console.

The program is suitable for use with all screened and sorted AFM 66-1 data files for
any USAF aircraft and will handle a maximum of 250 serial numbers.

2.2.5.3 Output Description. The record layout and the blocking factor are unchanged
from the AFM 66-1 Sort. Experience with the AFM 66-1 file for the F-106 on the IBM
370 for a file of approximately 1, 500, 000 records produced some 1, 010, 000 records
that were copied for the AFM 66-1 data bank. The program required 20 to 40 minutes
of elapsed computer time and required three output data tapes.

2.3 AFM 65-110 FILE GENERATION

The AFM 65-110 file contains data that is not relevant to the present maintenance
study and it is necessary to screen* out these extraneous data records. Following

*Because the original 65-110 tape data is classified, certain fields were blanked out of
every record to declassify the data. The program required to copy and eliminate these
data fields is not described in this manual, nor was it delivered as a contract end item.
It is assumed that the user will have authorization to process the 65-110 data without
declassification.,
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the screening process, the file is sorted into an ordered sequence, then merged with
other similar AFM 65-110 screened and sorted tapes. Experience has shown that
many of the records are duplicated; these are removed. Finally, only data for a
specified set of aircraft serial numbers is required for the data bank, and these
records are copied to form the final AFM 65-110 file. The logic flow for these
programs is shown in Figure 2-7.

2.3.1 AFM 65-110 SCREEN

2.3.1.1 Purpose. This program, written in COBOL, screens the AFM 65-110 data
tapes to eliminate unnecessary and unacceptable records and writes acceptable records
on magnetic tape for further processing.

2.3.1.2 Input Data and Procedures. The program, a sample of card data input, and
the associated job control language (JCL) for use on the IBM 370 are shown in Para-
graph 6.2,1. Input to the program consists of the raw AFM 65-110 tape and a deck

of cards containing the screening criteria. The record layouts for the AFM 65-110
tape are shown in Figure 2-8. The tape consists of 60-character data records, blocked
50 to a tape record. The screening criteria card deck consists of a deck containing,

in order, the following.

Card Column Description
a 1-4 Acceptable Aircraft Mission and Design
b 1-2 Number of Rejected Aircraft
c 1-8 Rejected Aircraft Serial Numbers
(Number of Cards Set by Card b)
e 1-8 Lowest Acceptable Serial Number
f 1-8 Highest Acceptable Serial Number
g 1 Maintenance Code Corresponding to
Periodic Inspection
2-6 Work Unit Code for Periodic Inspection
11 Maintenance Code Corresponding to
Hourly Postflight Inspection
12-16 Work Unit Code for Hourly Postflight
Inspection

The program opens the input and output files, reads and stores the screening data, then
reads the first AFM 65-110 data record and checks for an acceptable Mission and
Design designation, a valid date, and a non-blank serial number. Then the serial
number is checked against the highest and lowest acceptable serial numbers and the
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. 55-110 s list of unacceptable serial numbers for
AFM 65-110 SCREENING b.(.l",l:NING .
DATACEARE PROGRAM SAIEE appropriate action. If the WUC field is

blank, the Maintenance Code field is tested
for a code corresponding to the Periodic
Inspection or Hourly Postflight Inspection
o ——— and the appropriate WUC entered into the
S0 DB MION output record. Finally, the day number

is computed using 1 January 1965 as day
number 1 and inserted into Columns 49
through 52 of the output record. Upon
screening of the last input record, the ;
remainder of the life record is filled by §
nines and the input and output files closed.
Figure 2-9 shows the screening criteria
used in the F-106 Scheduled Maintenance
— Study.

DUPLICATE
RECORD

D on

G110
MERGE

DEFISTT NN

The program is suitable for use with all
USAF aircraft with the following program
dimension limitation: a maximum of 25

— rejected aircraft serial numbers is
LIST OF COPY T BATA K
ACCEPTABLE| "~ e hl!\Nk allowed. E
AMCRAFT ARCRAFT | PROCGRAM

2.3.1.3 Output Description. The sample
Figure 2-7. Logic Flow of AFM 65-110 output, Figure 2-10, shows the same
File Generation format as the AFM 65-110 data tapes, with
the addition of the day number in Columns
49 through 52,

Experience with the F-106 AFM 65-110 data tapes on the IBM 370 indicates approxi-
mately 8, 000 acceptable records are available from a total of 10, 000 records on each
input tape. The screening process required two minutes of computer time.

2.3.2 AFM 65-110 SORT

2.3.2.1 Purpose. This IBM utility program sorts the screened AFM 65-110 data
tape into an ordered file. |

2.3.2.2 Input Data and Procedures. The JCL control cards for the IBM utility pro-
gram and a sample of card data input for use on the IBM 370 are listed in Paragraph
6.2.2. The input consists of card data defining the sort fields, sort characteristics,
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Figure 2-9. Sample Input — AFM 65-110 Screening Criteria
and the screened AFM 65-110 data tape. The sort fields are all defined as character g
fields in ascending order. The sort fields in order of hierarchy are: ;
Field Column Description
1 39-46 Serial Number
2 49-52 Day Number f
3 59 Record ID
4 34-38 Work Unit Code or Landing and Sorties ]
5 29 Maintenance Code or Mission Syfnbol ;
6 1-27 * ]
7 30-33 * “
*Fields 6 and 7 are necessary to ensure that any duplicated records
will be placed in adjacent order in the output file.
€.3.2.3 Output Description. The output tape file structure consists of 60-character s
data records, blocked 50 to a tape record. Sample output is shown in Figure 2-11. |

Two minutes of IBM 370 time was required to screen a typical F-106 AFM 65-110 tape.
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Figure 2-10. Sample Output — AFM 65-110 Screening Program
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2.3.3 AFM 65-110 MERGE

2.3.3.1 Purpose. This IBM utility program merges the screened and sorted AFM
65-110 data tapes into a single file.

2.3.3.2 Input Data 1~d Procedures. The input data comprises the screened and
sorted AFM 65-110 data tapes and the input card data defining the merge fields. The
JCL control cards for the IBM utility program and a sample of card data input for the
IBM 370 are listed in Paragraph 6.2.3. The input card data is identical to that used
in the AFM 65-110 Sort, as shown in Paragraph 2.3.2.2,

2.3.3.3 Output Description. Merging of 21 F-106 AI'M 65-110 screened and sorted
tapes on the IBM 370 required a total of four merges. In the first step, seven
screened and sorted tapes were merged to one tape reel. This was repeated for the
other 14 tapes. These steps required three to five minutes of elapsed time. The file
contained 480, 000 records and required one reel of tape. The output format is the
same as that used for the AFM 65-110 sort output data tape.

2,3.4 AFM 65-110 ELIMINATE DUPLICATE RECORDS

2.3.4.1 Purpose. This COBOL program eliminates duplicate records from the
screened, sorted, and merged AFM 65-110 file.

2.3.4.2 Input Data and Procedures. The JCL control cards for use on an IBM 370
and the program are shown in Paragraph 6.2.4. The input consists of the screened,
sorted, and merged AFM 65~110 data tapes. Operation is identical to that of the
corresponding program for the AFM 66-~1 file in Paragraph 2.2.4.2.

2.3.4.3 Output Description. Screening, sorting, and merging of approximately

485, 000 F-106 AFM 65-110 records yielded over 36, 000 duplicate records. The num-
ber of duplicate records is displayed on thc IBM 370 and required one output reel. The
record layout and the blocking factor are unchanged from the AFM 65~110 sort.

2.3.5 AFM 65-110 COPY ACCEPTABLE AIRCRAFT

2.3.5.1 Purpose. During the initial screening of the AFM 65-110 data tapes, records
for a specified set of aircraft serial numbers were deleted. During formulation of

the data bank, however, only data for a specific fleet of aircraft is necessary. This
COBOL program writes these acceptable aircraft records on a magnetic tape to

form the new AFM 65-110 file.

2.3.5.2 Input Data and Procedures. The JCL control cards, the program, and a
sample of card data input are listed in Paragraph 6.2.5. The input consists of the
AFM 65-110 merged file (with any duplicate records rcmoved) and a card deck defining
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the acceptable serial numbers. The input card deck and operation of the program are
identical to those for the AFM 66-1 file in Paragraph 2.2.5. 2,

2.3.5.3 Output Description. The output record layout is the same as the AFM 65-110
sort. The F-106 AFM 65-110 file of approximately 480, 000 records yielded some
300, 000 records for the new AFM 65-110 file, requiring five minutes of computer
time and one reel of tape.

2.4 AIE FILE GENERATION

The AIE file comprises data from two sources: handwritten Accident/Incident data
supplied by SAAMA and magnetic tapes containing Accident/Incident/EUMR. data (see
Table 2-5). The two sets of data are converted to the same format, the files merged,
and any duplicate records removed. Only data for a specified sct of aircraft serial
numbers is required for the data bank, and these records are copied to form the new
AIE file. The logic flow for these programs is shown in Figure 2-12,

Table 2-5. AIE Data Sources

1. Source Data Tapes

KAFB 9490
KAFB 10479
KAFB 18609
KAFB 30324
KAFB 38816

2. Other Sources

Listing of F-106 Accident/Incident/EUMR Data - February 1969 through
November 1971

Handwritten F-106 Accident Data for 1970 and 1971 (19 rccords)
Handwritten F-106 Incident Data for 1970 and 1971 (139 records)

2.4,1 ACCIDENT/INCIDENT FORMATTER

2.4.1.1 Purpose. This program, written in COBOL, converts thc Accident/Incident
card data to magnetic tape in a format compatible with thc Accident/Incident/EUMR
data tapes.

2,4.1.2 Input Data and Procedurcs. The program, a samplc of card input, and the
associated job contro! language (JCL) for usc in the IBM 370 are listed in Paragraph
6.3.1.
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AT AL CARD o AlE Input to the program is a deck of cards
OARD [P RmyomMat-l | ecamsx e containing the Al data in the following format.

Column Description
2-3 First two digits of serial number
5-8 Last four digits of serial number

10-11 Day of report date

12-14  Three-character abbreviation for ]
month of report date (e.g. JAN,

AlE
MERGE FEB)
@ 15-16 Two-digit year of report date ]
19 Report Code I = incident
— 1 = accident (category 1) '
ELININATE 2 = accident (category 2)
P it 21-25 Work Unit Code
e 26-80 May be blank, or may be used to
ggé’:w:\am S further describe the report.
ARCRAFT
The data must have been previously screen- 3
Figure 2-12. Logic Flow of AIE ed to eliminate unacceptable serial numbers, ;
File Generation dates prior to 1 January 1965, and bad or ]

blank work unit codes. The program is
suitable for use with Al data from any USAF aircraft, provided the card data is in the
correct format.

2.4.1.3 Output Description. The output record layout is shown in Figure 2-13,and a
sample output is given in Figure 2-14. The tape has 50 characters to a data record,

blocked 60 to a tape record. .
A
E
%
WORK g & =
UNET g SERIAL &l [pay = ]
: = NUMBER ol |numBeR| |2 \
CODE = =
W a g 3
) “ Q
= [~ 4
1 ! 2 2 3 3 1 4 p ﬁ
-
1)z|3fa]slelr|sfo|ofr|2]a]a]s]a]r{sto|o]r|2{a]als|e|z|s]oo]i]2]a]a]s|e |7 |{s{o]olr|2]|s{s]s{6]7]s]v]0 4

Figure 2-13. Al Reformatter Record Layout
2-26




PAGE 001

13.37.33 727045 8LK CNT 02C LENGTH 100 CCATRCL 2050 0000000 0000000

T/9? ty22

escsseles

*vseece S,

.
-
.
.
.
.
3
3
.
.
3
L)
.
3
.
.
.
.
.

2.

o
0
Torv

1oy
2y

8LK
8LK

.
0
3000,

BRBBBBBBBBBBRBRBBBRBBBRRBEER RN
NNONOE QD=0 M =nnmy D
~— ~—~no ™~

g O
FﬂmONFOFQO“ﬂFOQNONONN~O~NmNMNN
O=O~0000C0=~O~m~~0000000~00~O~00

PARANRARNANBANANANARRANARNA NN NN

O =N NAMNO PO =N PN ODNANNO O TONO N

NN NN
Q00000000 OOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

v

3.

3, YOV

w3000, BLK

TR TR LR 22 LLR LR LR 2R PR PR PR Y

OOV O~ONDINEMAMOOM ~DMO=NONOET M
rOONOONO VOO ~DNOMMAMOrNA~DO $MArDO
GOMNNANON OO I3 MNMNMPAND NN N ONM
OO=~O000O0=O~000000 m=~OmOOO~O0000 ~

PARAANRANARARARARAR N AARAR AN ANARANANN

NDARPOOD MO MOV =T IMAMO=ELINL NN
ﬂﬂ@QmOOOFFﬂoboﬂﬂdNNNMQQQﬂﬂmOob

NNNNO OOOOOOO! OOﬁOOOOOOO
0000000000000 00000000000000000
OOOOOOOOOOOODOO:OOOOOOOOOOO:OO

N0 O O P P P P
mmmmmmmmmmmmmmmm-ﬂmmmmmmu\u\w\u\mw\m

PP o 00
mmmmmmmmmmmmmmmmmmmmmmmmmmmﬂmm

S i

IR AR LR R LT RS

ONT-OMNNC ML $ N
U0 O ot P ot £ £ ot P PP B O W
NNPO OO0 M Ot O P
CO~OOmm—O=O OO

CARAAAN AN RRR NN

ONNO= OO~ ¢ NO MMM
SDNSOOOOO~NNM¢

1=
0000000000000 0
000000000000 00
0000000000000
00000000000
NN AN NN

(=] O =t ot ) ot O ot © ot Ak ot ot O ot
wuw‘uuwotwnm>o<<1ﬂqochouozo<o
QuzNWﬂonmoﬂﬂuzmﬁﬂﬂmwlzmuwzcutl
W3 DN =t g NN $ O
h-wqm—n~¢p~~¢~—Nﬂmqrm~—mmNm—~m

LA R IR IR AR T AR 224 R R 22 X2 2
SIOP et VP D W AD Nt QO i~ NO-N O OO W
WP MG PN VO WOUR g Pt QNP O T ONPMNN g
NPt ot F NN P NANO OO P =t N N D NN O MN D
VOO0 VLUVO0000 mmimOOO0VOQO—R=O~~00

AR AARAANAARNARANARNRARANAANRRDARANNN

O = NNV =t NP Bt F PP VD ONIN= NP OTNO MW

Q
00 OOPP Pe e oo P P oo o o e P o e e P P o e e e e
BRI IA DRI N OO DRI D IR A A AN NN

ot O et et L OO et 4O mt ot © et L ot © st ottt W ot et ot ot ot © O ot
VDA OOAWAUL CCRATOUTAWE TADEXDOW
DOV WSO TIVWICQAOOBIIVRQW IIDINwe
mnmmo—uo#nm—nNNMQMOOMMMAQQQM—N

QO mt O et et Ot et mt OO
000U LOTWOLVGXO
WOCDEO € OO | wii V’us
~~¢mﬂnnnmN—ln—

AT NS =R AN ottt F F =t . S0

LTI TR TR TR L R R PR R

DD AV® mtO ot ¥ F F =il FUNNDO
OO O MNG ME N OO W DO VWL W QB et @D
ANV DN WA FND F OGN0 AT TN NN O PP
QLOO0O=~LOO00CO0O0=~O000~=~O0OVLVO~OO00~O

CANAARN AN AR NARARRANARNNANRENARRSR AN

NOPDVOPNPA PO NDUNT = OMWONT M WwNINg!
MNP ON PO O DDOOI~=INNMME T L NN DWW O
NN O PO 0000000 Q00000000
NANNNOOLVOQLOOO0O0O0VO000DVOO0O0000000
00000000ROVO00000QO00OIOVOO0Q0
OVVLOOULVVLOVVLVUOVVODVLOO VIOV
e UOVOVOOORVRC R0
"N NN AN A NI O NN

Ll 2t X 4 NN

LR LR PR TR Y
O @O = P NAONUNY
- P Lk W @ = O NN O
AN Q) ot et ot P ) ot O F O
OO mQOO = O =t Ot

L LT Y 1Y

OO NP s N O ot AT

[ o
DN NN NN N

O ) mt ot ot ot ot ot et ) ot w5t ot O )4 O ot ] O O ot b omt ot ot o=t
OOWRNTYADEAIQUAIOTAOMMOANIOX M Ad i
QWO DUl B W WL =) YO~ IR A A WNO WL
M AN Q F NV F et F T VA § NI =t ) G N N i )
NN § P NN N O N0 NN N AN

ot et ot ot () O ot ot =t B O 4 et QD O O et =t O O vt =t O o=t O
QWIWUOOQNUQONIQOQQQOOQOOQ‘QGUQ
WL WU IRNLOOR R I IV YWl KRR WL WOV
~“~4ﬂﬂ~~J¢~¢m~ﬂ—ﬂﬂ¢—ﬂ¢wﬂ—ﬂl—‘

WA U = NN o P = et et P ot et (b Sy, ot o U NN = S

2«27

E - L l=18]

W@OVMOMUNNIU X WD
WS L 0T INL I
;—-;—nmnqnne—q

gure 2-14. Sample Output — Al Reformatter

Fi

dathadd




e = . T e T ooy ey vsq

§

Experience with the data made available for the F-106 showed many records without
a work unit code, and these were discarded. The elapsed computer time to run the
Reformatter program was one to two minutes on the IBM 370; the output required one

reel of magnetic tape.

2.4.2 AIE SCREEN ]

2.4.2.1 Purpose. This program, written in COBOL, screens the AIE data tapes to
eliminate unnecessary and unacceptable records and to write acceptable records on
magnetic tape for further processing. Acceptable records must have correct Mission
and Design. Records containing unacceptable serial numbers and bad date information
are rejected. The output record has an additional field that contains the day number, !
using 1 January 1965 as day one. {

2.4.2.2 Input Data and Procedures. The program, a sample of eard input, and the ]
associated JCL for use on the IBM 370 are listed in Paragraph 6.3.2. Input to the
program consists of the raw AIE data tape and a deck of cards containing the screening
criteria. The record layout for the input AIE data is shown in Figure 2-15. The tape ]
has 90 characters to a data record, blocked 30to a tape record. The screening 1
criteria card deck consists of a deck containing the following (in the order shown).

oo

Card Column Description
1-4 Acceptable Aircraft Mission and Design J
b 1-2 Number of Rejected Aircraft ]
c 1-8 Rejected Aircraft Serial Numbers (Number {
of cards set by card b) 3
d 1-8 Lowest Acceptable Serial Number ')
e 1-8 Highest Acceptable Serial Number

The program opens the input and output files, reads and stores the screening data, ;
then reads the first AIE data record and checks for an unacceptable Mission and Design ]
designation and a valid date. The serial number is then checked against the highest ]
and lowest serial numbers and against the list of unaceeptable serial numbers for
appropriate action. Finally, the day number is computed, using 1 January 1965 as

day one, and inserted into Columns 45 through 48 of the record. The verified record
is then written on an output file and the process repeated with the next input record.
Upon screening of the last input record, the remainder of the output tape record is
filled with nines and the input and output files closed. Figure 2-16 shows the screening
criteria used in the F-106 Scheduled<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>