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ABSTRACT

(

~~This f inal  repor t , prepared under Contrac t NOOOi 9-7l-C-O3~ 5
for  the Naval Air Systems Command , presents ARINC Research CorporatiotY s
f indings , conclusions , and recommendations der ived  from a one-year
co s t - e f f e ct i v e n e s s  engineering s tudy  of the AN/A PG-~ 9/AWG-lO radar s .~t .
The report  provides an analysis of the re l iab i l i ty, maintainabi l i ty,
and avai labi l ity  ( RMA ) charac terist ics of a new , l~27-configuration
bas eline system , obtained by use of the earliest maintenance and
flight statistics data available through the Navy 3M data collection
system .

In addition , the report describes in detail the methods of data
processing and analysis employed in the study . These methods were
developed during the project by refinement of techniques which had

previously been used effectively on other AN/APG-~ 9tAWG-lO projects
for 3M data analysis but had not been completely documented.

This r~ port cons ists of three volumes~ —

Volume I (Confidential) describes the activities of the

study project and the analysis results. It also presents ,
as Appendix A , a collection of the special letter reports

submitted to NAVAIR during the project period .

• Volume II (Unclassified) is Appendix B. It provides

descriptions of the ARINC Research data-processing

algorithms .

• Volume II (Confidential) is Appendix C. It presents

abstracts of computer-generated maintenance data and relia-

bility-maintainability indices displays. Its purpose is

to illustrate the various display s that are described in

detail in Appendix B (Volume II). 
____
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FOREMORD

The displays of maintenance/aircraft s~at1st ical data and
derived reliability and maintainability indices described In this

appendix are products of the ARINC Research Corporation ’s algorithms
for  aviat ion “ 3M ” data processing and analysis .

~~ computer-programmed algori thms and the displays have been

e~~signed to process data reported in accordance with the deta iled

documentation procedures for maintenance—data reporting described

In the Naval Aviation Maintenance Program (NAMP) manuals, OPNAVINST
14790.2, including change number 1.

The algorithms and displays are espec ially oriented toward
the needs of NAVAIR and simila r commands ’ engineering sections and
branch ac t iv i t ies  whose interests  are In reliability and ma inta inabil ity l
analyses on a i rcraf t  subsystems .

The algorithms were developed under Contract N000l9-71-C-0355
to provide analyses on data for the AN/APG-59 radar set of the
AN/AWG-lO missile contro l system used on F4-J aircraft . However,
exce pt for three of the displays, they are applicable for use in
analyzing data for  any system reported under the Ma intenance 1~~ta
Collection System (MDCS ) and the Aircraft Statistical J~~ta (ASD)
system of the NAMP. Relatively minor changes to the three computer

programs which are currently not general in scope could be made to

a dapt  them fo r  universa l app l ica t ions .

v 
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This set of displays will  be pa rt icularly useful to persons
who are interested in the following aspects of subsystem develop -
ment and improvement:

(1) Assessments of operational reliability and maintainability
for subsystems and LRUs of interest H

(2) Observation of R&M trends on subsystems

(3) IdentIfication of problem areas,by functional group and
LRTJ,to be subjects for detailed engineering investigations

(14) D€....lsions on needed system improvements

( 5)  Measurements of the impact of specific improvements on
systems, functional groups, or LRUs j

(6)  Replacement rates for parts and major components

vi 
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1. IntroductIon

In the Navy MDCS , maintenance action s are recorded on computer-
card-type (CT ) formats. These reference -numbered card types are key-
punched at Navy data—processing centers , ma inly from hand-scrlbed
maintenance-action form documents (MAF ’s). Depending on the kind uf
action being reported (i.e., on-aircraft, off-aircraft, or job-support

record keeping), the information is entered during key-punch operatluris

on designated card-type records .

These procedures permit , in the Init ial stages of data collection
and filing, a degree of f lex ib i l i ty  whi ch is unnecessary  In the later
processing and display. Considerable data redundancy exists among the

card —type formats , since each is provided with the basic job-identification

data elements. This redundancy Is necessary, initially, since the

recor ds are not generate d simultaneously an d must , at a later dat e, be
properly correlated to jobs . However, once collection and initial entry

into the data system have been accomplished , it is more advanta geou s from
an analys is  standpoint to assemble the data in a file on the basis of
kind of action , maintenance level , primary or assist ing work cent er, job
support data recor ded, or other appropriate factor . This t ype of
classificat ion al lows eliminat ion of record Ident if icat ion redundancy,
and space can be provide d in each individual record in one composite
format , for all possible data elements which could be reported.

1.1 File Record Format Outline

The out line of the ARINC Research MDCS, 3-M data file format, which
conforms to the above described philosophy, is shown In Figure 1. The

total number of such records filed is limited only by the total length

of tape available . Each record provides for the recording of 302 data

elements In 1329 record positions. With this type of format, the

data element s are rea dily ava ilable for aut omate d sele ction to determine

1 
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information about maintenance actions at any level of assembly . A
more detailed forma t showing the kind s of data e lements  included in each
section of the f i le  format Is Included in Section ~.1 o t h i s  append ix .

1.2 Error Detection

The data on the MDCS CTs can , of course , be processed without
consolidatinp of the data into a composite fu rmat as described above .
However , one of the objectives of this sytem of algorithm s has been to
provide means for detecting errors . It is mainly to facIlitate the
error detection process and to assure that the data collected in the

file , to be use d for analyses , is as error-free as possible tha t the
filing methods described have been adopted.

In order to qualify the var ious data elen~nts pertaining to eac h
job recor d for inc lus ion in the var ious record pos it ions, the con~ uter-
programmed algorithms make use of the redundancy provided by the MDCS
collect ion process. If redundant elements that are require d to be
identical (according to the rules of the MDCS system for recording

data)  are found by the computer to be different, such records are
rejected as erroneous and print-outs are provided for manual analysis

of the error . Also, con~ ar isons are made among d i f f e ren t  data elements
t hat are required by the MDCS data-recording rules to have certain
relationships, and those found incons istent wit h t he rules are ident i-
fied as in error .

Detecta b le err ors can or iginate from the foll ow ing t impo rtant
cause, among others:

(1) Missing characters, due either to originator omission or
original machine-processing omission

(2) Key—punch errors(those which are not detectable by MSO

validation checks)

2
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(3 )  Violations of the rules coneerninR the consistency 0~~’ ( :OrJeS

used for different but related data elements (e .c- ., where ,

accor ding to the rules for record ing data , an ass ist in~r work

center is required to use the same action—taKen codes as the

primary work center  and ha s violated the rules by us ing a
d i f f e r en t , but otherwise acceptable , code).

Fi f ty— seven  error types are specifically recognizable by the compu ter
algorithm and listed on each error print-out .at the time of data transcriptiol

These are discussed in a later section of this appendix .

3
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Genera l Processing Remarks for AR INC Re search Data File, I~DCh-~ E~3

2 1  File Forma t

The data element s listed on the MDCS-983 file record fcrnc~t~
are arranged in gro ups which pertain only to data originated by pa r t icu la r
levels o~ maintenance as defined by the 3M system . When t ranscribing
into the MDCS-983 f i le from 3M source card-type (CT ) record s, it is
essential to assure tihe selection of da t e •a C c o r d i ng  to  the maintenar.ce
level pertaining to each MDCS—983 data element . The notes accompan :,~ r.~ t he

detailed MDCS-983 file format sheets give specific Instructions

on the filing of each data element .

There is a high degree of redundancy of data elements among the 3M
source CTs., A given data element required by the MDCS-983 file and

originally reported at a specified maintenance level may exist on, an d may
be transcribed from , CTs pertaining to the other ma intenance levels as
well . The degree of redundancy of data elements among 3M CT5 is illustrated

by Figure 2, which is discussed more fully in Section 2.2 of this

append ix .

The 3M CTs numbered 16, 17, 21, 26, and 27 are key-punched only

from level-l MAF multi-copy documents. They may be ta ken as such
( level—i repor ts)  without checking the “maintenance level ” codes recorded
on the CT.

The 3M CTs numbered 31, 32 , and 34 are key-punched from level-2
MAF ’s reporting off-equipment work . They may be taken as such (level-i

reports)  without checking the “maintenance-level” codes recorded on t hem.
Except for the redundan t elements previously mentioned, these contain

info rmation pert inent only to level-2 maintenance .

* See the detailed format and accompanying notes following this section.
Figure 1 p resented a genera l da t a—reco rd  outline . 
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Card type s numbered 11, 12, 41, 46 , and 47 may contain ei ther
leve l—i , leve l—2 or level— 3 data . A check on the main tenance—l e ’ie l  ‘odes
in column 28, in accordance wi th  notes per taining to each file element ,

— as a p p r o p r i a te - — i s  always necessary before  t ranscr ibing a given data
element into the MDCS—983 file .

The following list shows the groupings of MDCS-983 file data

element s, by reference to datc element numbers (wi th ~ile position

numbers , in parentheses) ,  under headings which indicate the levels of
ma intenance tha t are  the origina l source of data for each group :

Level 1 Level 2 Levels 1 or 2

8-~ )4 (24-398 ) 75-189 (399-948 ) 1-7 (1-23 )

190-219 (949-10)42 ) 220—24 1 (1043-1112) 250-277 (1141-1224)
2)42-245 (1113-1126) 246-249 (1127-1140 ) 285-302 (1248

278-28)4 (1225- 1247)

2 .2 Data-Element Re dundancy and Data-Element Lo cation on_3M C’Ts

Figure 2 shows the ca rd—column locat ions of the various data
element s on the var ious  3M system data cards . Notice the high degree
of redundancy among the card- type  data .

On any given data element (Horizonta]) line’, the C’T wi th  which
the redundancy of information Ibr the given element ends is indicated
by a vertical line . This may be used as a guide in determining the
number of choices of CTs from which a given data element can be
obta ined for transcription to the ARINC Re search MDCS- 983 file record
format . The ARINC Re search format is designed to eliminate these
redundancies . It should be noted that t~ie same data element may not
be located in the same card column on all cards .

11
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2 .3 Assumpti ons Regard 1~~~ Errors on CTS

Any 3M CPa having data entries not in agreement with the CT key-
punch lnstructions* regarding mandatory entries (e.g., blanks where
the instructions specify a mandatory entry) are assumed to be non-
existent in the data received from MSO. MSO validation procedures,
currently in effect**, should eliminate these errors. However, key-

punch errors are expected to exist and verification checks under the
various notes of this file format are intended to detect these, at least
to the extent that they may be present in the basic job—identification
data elements. - 

. -
2.4 Modification of Blank Spaces in CertaIn CT Fields

In certain fields of the CTs, legitimate blanks (in accordance

with 3M key-punch instructions) should be interpreted to mean numerical

zero. These fields are:

Card Columns Card Types

43-45, MAL Code 11, 21, 31
26-28, MAL Code 16, 17, 26,27

46—47, ip 11, 12, 21, 3]., ~2, 14],

48-51, MH 11, 21, 31, 4] .

52-54, EMT 11, 21, 31, 41

33-39, WTJC 11, 12, 16, 17, ~l, 26, 27, 31, 32

33-3)4, System 41, 46 , 47

In addition, in~ the process of transcribing to the 
MDCS.~983 file,

certain spaces, dashes , and slant marks used merely for internal spacing

in the following serial-number and part—number columns of cards will be

eliminated (the digits will be closed to the standard interdigit spacing

interval):

* See OPNNAVINST 14790.2, Vol. IV, Chapter 14.
** Validation specification, MSO 4790.A2257-0]., Change 1, 1 Jan 71;

changed 16 Sept. 71.

12 
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Card Column s Card Type s

45-54, Serial Number 16, 17, ~± , 27
12-21, Serial Number 34
60-74, Part Number 11, 12, 31, 32, 46, 47
55-69, Manufacture Code 16, 17, 26, 27
50-59, Seria l Number 46 , 47

Also , during the data- transcription process, when positions within
the above f ie lds  are found to be blank on the 3M computer cards, the
blanks will be replace d by zero s when the data are entered In the ~.:DCS-Ji 3
file .

2 .5 Residue File

In any batch of data received from the Navy, some of the CT records
pertaining to a given JCN may be missing . This can occur for several
reasons, such as:

(i) They were never key-punched.

(2) They were removed from the batch (before shipping to
ARINC Re search ) for correction and not yet re inserted --
in which case they may appear in a later batch received.

(3) They have been lost or destroyed -- the originator may not - -

have reported on the action, or part of the action, and , -
no original source document exists to complete a maintenance-
action history on some action s reported at the beginning .

( 4 )  The type of action for which certain f iJ .~~-record sections
are reserved may not have occurred.

Therefore , the notes accompanying the ARINC Research data-file
forma t have been designed to take account of missing data possibilities.
The computer program for the transcription process allows for future
update of the records If information is obtained at a date following
the Initial transcription date .

13 

_- --- ‘~~~~~~~~~~~~ .‘- — 

j



- - -~~~~~~ --- -- - - - - — -~~~~~--.--—~ - - 

At the end of any record transcription run on a batc h of data ,
any 3M card-type records remaining which could not be entered into
the ARINC Research file (due to Inability of the program to Identify
them with an appropriate record section , or be cause there is Insuff icient
allocated record file space ) will be stored on a Residue File tape and
printed out on a Residue File Printout . This will make them available

for  fur ther  programmed processing and for manual analysis .

2 .5.1 ResIdue File Codes

Code s will be assigned to all CT records sent to the Residue

File In oruer to facilitate further processing, either for later
entry int o the MDCS-983 f i le , or for display purpo se s . The assigned
codes will be entered on the CT recor ds in residue In place of the ~away ”

code ,which is assigned card -column location 78 on all CTs. The away

code Is not used in ARINC Research analyses. (The away code is the

only element of 3M data flost tt by this transcription process .) The

following tabulation gives the codes which will be assigned to ident ify
the purpose of CTs filed in residue:

Code Description

1 Overf low condition - insuff ic ient  space in file section reserved
for Level-i primary work center MM and E~P at the close of an
accounting period . See data elements 190-195; R.P. 949-970
(applies only to CT-il ’s , level-i coded action taken N ) .

2 Overflow condition - insufficient space in file section reserved
for level-i primary work center MN and EMT stop-work accounting .
See data elements 196-219, R.P. 971-10)42 (applIes only to
CT-li’s, level-i coded action taken D, L, or M)

3. Overflow condition - insufficient space In file section reserved
for level-2 primary work center MN and EMT at the close of an
accounting period . See data element 220-225; R.P. 10)43-1064
(applies to CT-il’s, ievel-2 coded action taken N or CT-3].s coded

action taken D). 
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Code DescriptIon
14 Overflow condition - insufficient space in f i l e  se t ion re~ crv~ u

for level-l troubleshoot job data . See data elements 22 42 _ 2 14~~;
R . P .  1113-1126 (applies to CT-lls , level-l , cod ed a~ t io i i  t aken  

~ ).

5 Overflow condition - insufficient space in file section reserved

for level-2 troubleshoot job data . See data elements 2) 4 6 -2 4~~;
R.P. 1127-1140 (applies to CT-li’s, level-l or lev el-2 , coded a~ t1on

taken Y).

6 Overflow condition - Insuf f i c ien t  space reserved for assis t ing
Work Center Data. See data elements 250-263; R.P. 1160-1178
applies to CT-li ’s, level-l or level -2 ) .

7 Overflow condition - in suff ic ient  space in f i le  section reserved
for designated first  assist ing work center data at the close
of an accountIng period . See data elements 264-266; R.P. 1179-1189
(applies to CT-li ’ s , level-i or level-2 coded action taken N ) .

8 Overflow condition - in sufficient  spa ce in f i le  section reserved —
for designated second assisting work center data at the close

of an accounting period . See data elements 267-269; R.P. 1190-
1200 (applies only to CT-ll;s, level-i or level-2, coded

action taken N ) .

9 Overflow condition - insufficient space in file section reserved

for designated first assisting work center data reporting work

stoppage act ions . See data elements 270-273; R.P. 1201-1212

(applies only to CT-li’ s, levei-l or level-2, coded action

taken D, L, or M and containing data issued by assisting work

centers.

A Overflow condition .- insufficient space in file section reserved
for designated second assisting work center data on work stoppage .

See data elements 27)4-277 R.P. 1213—12214 (applies only t~ ~T— ll’s ,

level— i ur level—? , coded action—taken D, L or ~1 and contai~:Lng
data issued by assisting work centers).

15 
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C~.Je Description

B Overflow condition - Insuf f i c i en t  space in file section reserved
for data on end of accounting period MH and EMT from primary
work center doing subassembly repair. See data elements
273-280 ; H.P. 1225—l?35 (applies only to suffixed JC~ CT—li’s,
level— ? , coded action — taken N , and containing data issued by

prima ry work centers acting on subassembly repairs).

C A virtua l overflow condition - the data cannot be filed in the
section for first assisting work center data at the close of an

accountIng period due to a conflict between work center codes

in the Input data and data already filed under the following

section of the file for work stoppage data . (Once Input data

rt~cords on two different assisting work centers have been

designated by the programs as “ f i rs t ” and “ second ” work centers ,
the sections of’ the record reserved for data from those work centers

are guarded to prevent entry of data by other work centers . Thus,
even if ‘f irst ” assisting work center data had entered only
positions 1179-1189, for example , to show record of account period
close ; and if data from the “ second ” work center had entered only
position 1190-1200, data on a third work center could not enter

positions 1201-1212 or positions 1213-1224, even though they are
empty, since these positions are reserved for the designated “first”

and “se cond” work centers . Thus , there is a “v irtual over flow ”

condition.) See , for example , data elements 2614—266, H.P. 1179—1189,

and D.E. 270-273, H.P. 1201-1212, both of which must refer to the

same w or k  center .

D Virtual overflow condition - the data cannot be entered in the
file due to a conflict between work center codes on CT’ s coded
to indicate work stoppage data and data already filed under the

file section reserved for man-hour data at ‘account period

close out . The se two sections must contain data related to the
same work center .  See D.E . 270-273 ; R .P .  1201- 1212 and D.E.
264-266; R .P .  1179-1189 . (Also , see the correspondin g fol lowing

sections of the file labeled “second assisting work center).

16 
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Code Descr iption

E Overflow condition - insuf f ic ien t  space in file section f~r
L-1 failed material . See D.E .  39-14; H . P .  219-398 (applies to
L-l CT 12’s only)

F Overflow condition - insuff ic ient  space In f i l e  section for L-2
failed materIal , non- suff ixed JCN actions. See data elements

92-127; R.P. 1458~637.

G Overflow condition - insuf f Ic ien t  space in f i l e  section f~ x
L-2 fa i led material , suff ixed JCN act ions . See data element
15)4-189; H.P. 757-9~~4 8 .

H Data Identification Problem Condition - the code indicates a

conflict between the action date already in file arid the

action date on the card In residue . This can occur when a JCN
CT set is Incomplete in the raw data . The date may have been
transcribed from an L-2 CT-l2 recording failed material required

(AW P statues)at the time of stop work . Subsequently, a CT-il,

for example , reporting the work stop man-hours/ENT may enter
the transcripti on process. The CT-il must have the same date

as the JT-12 if it is to be identified as applicable to the same

stoppage action as the previously read CT—l2 . See data element
227; R.P. 1066-1069.

I Data Identification Problem Condition - this is a condition

identical to that described under code H, except it applies to

suffixed JCN records. See L.E. 282; H.P. 1237~ 12140.

J Virtual overflow plus identification problem condition - the

conditions applying to codes F and code H may apply simultaneously .

K Virtual Overflow Plus Identificat ion Problem Condition - the
conditions applying to codes I and G may apply simultaneously .

17
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Code Descript ion

L Actua l or v i r tual  overflow condition -
(i) Insufficient space In fi le sections re served for  level-2

primary work center work stoppage da ta ; see D.E.  226-241 ,
H.P. 1065-111?, or

(2) The work-stoppage action date has previously been transcribed
to the file (positions 1066-1069) from a level-2 CT 12- .
A CT 11 or CT 31 following the CT 12 in the transcription
proce ss is found to have the same JCN, but different date .
Thus , u virtu’U overflow condition exists if all other

~~sitions for recording the stop—work data in the file

are already f illed .

M Virtual Overflow Condition--same condition as described for Code L,
except that it -applies to suffixed JCN record positions for end—of—
period accounting data and work-stoppage data . See Data Element
281-284, H.P. 1236-1247. Also , see preceding position D.E. 273—230- ,
H.P. 1225-1235. Both of these sections must conta th data pertain—

in~. to the same work center .

N Overflow Condition - repair-cycle data beyond capacity of file
record , if more than three cycles of AWP status were recorded.

Also , the node is used to indicate tne existence of a third AWP

status cycle if at least three cycles have occurred . See D . E .
83—91, R .P. 1422—1457. and D.E. 1~114 — 153, H .P .  717—756 (applie s to
non—suffixed JCN5 only).

0 Insuff ic ient  Ident i f ica t ion - the CT doe s not conta in adequate
(numeric) information to allow identif icat ion of its data element s for
correct filing. (Example:a CT 34 - which , by 3M system specifi ca-
t ion, has no type—equipment code - cannot enter the file if It

is the only card present in the batch with its given JCN. It is

required that a JCN record be established in the file from some
other CT before a CT 3)4 can be correctly identif ied for f i l ing . )

18

_ _ _  - ----. -~~~--— - - —----~- ---- ~~~~~~~~~~~~~~~~~~~~~~~ -- - - --



The above residue f i le  codes are used for automatic retrieval of data
t~rom the residue file when making data displays (when a CT has been sent to
the residue file by the computer during a transcr iption run, an iridica-
tor Is entered in the main file , D.E. 302, H.P. 1326-1329). They may also
be used for  manua l review of the residue print—out . Correction of the main
file may be accomplished via the punched card update provisions . The up-
date feature is described in the following section ’s flow diagram .

2.6 ~~ta Trans~~~ption Process Flow Diagram

After data on the as-received raw-data tapes are separated by type—
equipment categories , as appropriate, the master tapes are sampled by
printing at least one block of records to provide visual confirmation that

the master tape contains the data expected . This step is illustrated in
Figure 3.

The f i les  can be corrected and updated by use of the record update
card s file, processed via Utility Sort Routine No. 1, and the update file
tape , as shown in the figure . The update tape is permanently reta ined
as a record of all such update actions.

Entry of data into the file from the master tape is accompl ished
via Ut i l i ty  Sort Rout ine No. 2 and the card type ( C T )  Sequencing Program
to the Main Transcription Program . This procedure arranges the original

CT records in the correct priority order to ensure their  transcript ion
to the appropriate part s of the fi le record .

While the Main Transcription Program operates to produce the Latest
File Tape, it also provides a print-out of any Cl? record s which cannot

enter the file record due to errors in the key-punched data . These CT

records are printed along with the file record as it existed at the time
the erroneous CT was being processed . This provides for comparison and
identification of the error . If the error can be rectified through

manual observation, a correctionì to the file can be made using the record

update cards.

19 
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In addition , as shown by the figure~the main program produces a
Residue File Tape . This tape, following a transcription run, will
contain all CT record items which could not enter the file due to failure
to meet criteria established for transcription of any data element .

For instance , in some cases the raw data tape may contain only a
partial record of a given maintenance action . If certain CTs of a set
pertaining to a maintenance action are missing from the raw data batch,
it may be impossible to determine the correct file record position
for some of the existing CT data elements . Such CT records are stored on
the residue file tape and used as an input for next transcription run.
If the missing records show up in a subsequent raw data tape, these,
along with the residue file from previous transcriptions, can be used
to construct a complete file record .

Each file record on which an overflow to the residue file has occurred
is marked by entry in designated positions of the file . This procedure
enables the use of all data reported when making counts of man-hours,
maintenance actions, or other events, and ensures that all data
correctly reported will be referenced and used even though some records
may be incomplete .

The transcription runs with new raw-data inputs result in insertion
of new complete records and completion of previous partial records into a
new “latest” file tape, while the file tape input to the transcription
program become s the “previous” file tape, as indicated in Figure 3.

20
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ARINC RESEARCH MDCS—983 DATA FILE FORMAT NOTE S

( See the ~Genera1 Processing Remarks~ before Interpreting these notes)

1. (Ref . Record Position (R.P..) 1-11; i~ ta Elements (DyE.) 1.4).
In any batch of data to be transcribed, the elements for transcr~~ ti,on

to these positions may be obtained from any of the card types (CT )
which are listed In the third column . See the general processing

remarks for spec ial procedure s on process ing CT5 having “ act ion- taken”
codes D, L , M, N , or Y ,

When a selected CT contain s “act ion-taken” codes D, L , M , N , or
y, and there are other CTs in the raw data batch which have the same

JON , there are circumstances under which the D, L , M , N and Y coded
CTs should not be used for initial transcript ion of the maintenance
record without special precautions . Beyond the transcription
of the “ JCN ” , “Type Equipment , ” “BU/Ser, ” “Action Organization ” and
original document designator codes , steps should be taken to assure
tha t c~rs having action-taken codes other than the se are examined and
transcribed f irst . Otherwise , the data from the D, L, M , N, cr Y
coded cards may be placed in the wrong record posit ions.

The proper sequencing of the D, L, M , N , or Y coded record s can
be assured during the transcription process by sorting the raw data

3—M cards such that the cards with these codes enter the process
last within each JON present in the batch.

(NOTE: Data elements 8 and 9 and subsequent data element s
through number 714 and selected other data elements in later sections
of the MDCS-983 file format are designed to contain data originated
by the maintenance—level 1, primary work center only. However,
some of this information Is redundantly Included on other maintenance-
level source documents . These Items may be obtained from level-2 CTs.
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Failure to observe the restrictions presented In the notes pertaining
to each data element can result in a data elenient ’s positions
containing data originated by a work center other than the primary
level-l, center. Likewise, data elements 75-82 and selected data
elements in later sections of the file format pertain to the level-2
primary work center only . Failure to correctly utilize the raw—data
C’T s during transcription according to the pertinent notes can
result In the misplacement of data to these file—record positions.

Preferably,in order to minimize processing time, the transcription
of a record should be initiated using CTs 11, 21, 31, or 41 since the

maximum number of basic job descriptive data element s, needed In
later record file pos itions , are contained on these OTs. If the use

of oth€~r CTs is necessary because of the absence of the above types
within~any given JCN, the others should be arranged for processing

in the following priority ordering:

( ) If any maintenance level—i (L—l) CT 12 and/or 16, and/or 17 are
present without an L-l CT 11 havIng matching JCN (includ ing

sufftx)being present, the appropriate positions should be filled from

one such as these selected in ascending order by CT number

present. All of these which are associated with the same

specific job are identified by the same JCN .

(b) If any CT 26 and/or 27 are present without a CT 21
having matching JON (including suffix) being present,
the appropriate positions should be filled from one such
as these selected in ascending order by CT number present .
All of these which are associated with the same specific
job are identified by the same JCN, but one different from
the CT 11, 12, 16 and 17 JON .

(c) If any CT 31 and/or 32, and/or 34 are present without
CT 21 and/or 26 and/or 27 having matching JON (including
suffix) being present, the appropriate positions should

48
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be filled from one such as these selected in ascending
order by CT number present . Under a given specific job
these cards will be identified by the same JON which
appears on the 21, 26, and 27 Crs for that job .

(d) The 41, 146, and 47 CTs are a separate class. Their
common JON for a specific job will not appear on CTs of
the other series. C’Ts 46 and 47 may be use d for cer tain
data elements which are redundant to data on the CT Ins.

Notice that when a transcribed JON has no suffix, record position
11 will be blank. After  a selected CT has been use d to transcribe
record file data elements 1-7 (R.P. 1-23), its further usefulness is
dependent upon the specific notes perta ining to subse quent da ta
elements.

2. (Reference: RP 12-13, D.E. 5) .  Record the card type number of the

3M card from which the data In Positions 1 through 11 (JON) were
originally transcribed .

3. (Reference: R.P. 14-23, D.E . 6 and 7). Transcribe from any CT
except a CT 34, which does not contain this element . In the event
the JON has been transcribed from a CT 34 leave this position blank
to be filled from CT’s which may be present in this batch of data

or in batches of data to be transcribed in the future (see the

General Processing Remarks).

3A . (Reference : R.P. 38-146; D.E. 12-114). Transcribe ,as in note 3
except :

(i) The selected CT (If a CT 11, or 12, 31 or 32) must be
checked to assure that it has a non-suffixed JON.

(2) The CT priority ordering pertaining to DLMN or Y action
taken codes described under note 1, does not apply to
CT l2,which has no action taken code ; but the CT must be
non-suffixed.

(3) This data element can not be transcribed from CTs 41, 46,
or 47 since they do not contain this element .
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J4~ (Reference R.P. 24-26; D.E. 8) TranscrIbe from a CT document
which contains the JON previously transcribed as data element No. 1,
provided:

( 1 )  It is a level-l CT.

(2) If It contains action taken codes DLMN or Y, it appears
In the correct priorit y ordering for the se CTs as specified
under Note 1.

(3) The se lected CT is one which contains the data (see the
third column of the format sheet).

4A . (Reference R.P. 27-29, 51-52; D.E. 9, 17). Transcribe as in Note 24,
except that, if the selected raw data card is a CT—il, check for
an alphabetic character in column 8 of the JCN serial number columns
(8-10) of the CT . If there is none and the “ Items Processed ” column
indicates other than zero, proceed with the transcription of this data
element.

If a selected CT-il contains an alphabetic first character, as
described above, followed by zeros, as second and third characters
(column s 9 and 10 of the CT), check the “Action Taken” and “Items
Processed” columns of the CT. If these columns (collectively )
indicate quantities of’ “zero” and “one”, respectively, proceed with
the transcription of this data element. Otherwise, leave these
positions blank to be filled in from other CTs in this or a subsequent
batch of data .

If a selected CT-li contains an alphabetic first character and

non-zero (including alphabetic character) In any of the second or third
character positions of the JON serial number (Column s 8—10), proceed

with transcription of the data element, except ‘when the card ’s coding

Lnd icates zero Items Processed .

4B. (Reference R.P. 30-33, 53-59; D.E. 10, i8, and 19). Transcribe

as in note 4, except that In the case of a selected CT” it must not
contain action-taken codes D, L, M, N, or Y. Also, in addition to
checking
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for maintenance level 1, check the digit under the “Man-Huurs”

columns of the selecte d CT . Transcribe this data element only If
there are non-zero digit s in any of the “ Man-Hours ” columns and the
work center Is the same as that previously recorded under data-element

9 (see note 14A).

4C. (Reference: R ,P. 34-37; D.E. ii). Transcribe us In note 14,

except add the following paragraphs:

Transcribe this data element only from level -l CT u s  which

have a JON serial number (Columns 8—10) coris~ st Ln g 0: an a lphabe t ic
first char c c~~er ~‘ ollowed by ze ro  second and third  ch rac te rs .

If the above condit ions exist, check the digits under the
“Man-Hours” columns on the CT. If all the digits in the “Man-

Hours ” columns are zero, proceed with the transcription of this

data element , provided the “Work Center ” code is the same as

that previously rec orded under data element 9. Otherwise,
the data element ’s positions will be left blank .

Do not transcribe this data element from CTs containing action -
taken codes D, L, M, N,or Y.

4D. (Reference : R.P. 147; D.E. 15) Same as note 4A , except that if

selected CT must not contain action —taken codes “D, L, M, N, or Y ” .

4E. (Reference : R.P. 48-50; D. E. 16), Same as note 4A, exce pt that if
the selecte d CT is an 11 card ,its action —taken code must be other
than “Y” .

5. This note number is unused, intentionally .

6. This note number is unused, intentionally .

7. This note number is unused, intentionally .
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8. (Reference: R.P. 60-62; D.E. 20). Used to record an alpha-
numeric code to reference-designate the system being reported on.
The input for these data-element positions will be derived through

reference to the previously transcribed “Work Unit Code” (data

element 12) and the previously recorded “Bu/ser Number” (data
element 7) and a matrix relating these numbers to the reference
designator code required in these positions. The required matrix
will be supplied , and updated, by project personnel when implementation

of this feature of the program Is desired. If the matrix Is not

provided , or if a cross reference is not given in the matrix supplied,
leave these positions blank.

9. (Reference : R.P. 63-67, 83-97; D.E . 21 and 24) - Transcribe from
a level-i CT 1]. or CT 16 havIng a JON which matches the record JCN .
In either case , the card must contain “Action Ta ken ” code “T” .
(This data element should exist on a CT ii only when the CT 11 has
an “Action Taken ” code “T” In its column J42 . Otherwise, this CT-il
column should be blank) .  If this data element cannot be filled in
from a CT In the current batch, its position will be left blank.

10. (Reference:, R.P. 68-72, 98-112; D.E. 22 and 25). Transcribe

from any CT 16, 26 , or 31 record present which has a JON matching
that transcribed into ARINC Research Record positions 1-li (see data
elements 1-4). A selected CT 2,6 must not have “Action Taken” code
“T” In the card column 25 (this code is not used on CT 26 and CT 34,
and these need not be checked).

If the CT selected for this use (in accordance with the priority
system established by Note 1) is a CT 16 or 26, verify that the CT
being used has the same “Type Equipment,” “BUNO”, “Action Organization,”
“Action Date,” “Work Unit Code,” “Action Taken,” and “Malfunction
Code” (see data elements 6, 7, 8, 10, 12, 15 and 16, respectively)
as previously recorded for those data elements.
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If the CT selected for thi s  use 1:; ~ CT 31, v~*cif;, th a t  It
contain s the same data for “ Type Equipmen t , ’ ‘ I tfNU ” , “W~rk Un it
Code , “ “ When Discovered , ” a !d ‘Type r4aint~ nar c~ C~ -k ’ ( c ’ ~ (J~~~t~~

elements 6, 7, 12, 13, and 114, respectIvely) ~s prev Lu ~ ly recurded
l’cr those data elements . Also , tl~ CT 31 munt not ~av~ ~ suff ixed
JCN .

If the selected CT for this  use h-; th t ~ s:~ii~e onc- used in i t ia l ly
to derive the JON transcribed (see prioritie~ established by Note 1),
disregard these verification s, except ~o ensure that the selected

CT 31 ducs not have a suffixed JCN, and proceud with the transcription
of thc-se c-lements.

b A .  (Reference : R.P. 73-82 , 11~ — 1l7; D.E. ~3 and 2u). Same note as
lu, except delete reference to 31 cards and substitute 34 cards. Delete

the entire third paragraph . Delete the last sentence of the first
paragraph to remove all restrictIons on action-taken ~ode .

11. (Reference : R.P. 1~41-1~45, 161-175; D.E. 30 and 33). Same note
as 12, except delete reference to CT 27 and delete the phrase “but
if the selected CT is a 17 it does not contain a ‘U’ In card column 25.”

Also , add : “Use the selected CT 17 only if It contains an Action
Takc-n Code ‘U’ in its card column 25.”

12. (Re ference : R.P. 146-160, 176-195; D.E. 31, 32, 3)4,and 35) .
Transcribe from any CT 17 or 27 present which has a JCN matching
tha t recorded in record positions l-ll~ but if the selected CT is a
17,it does not conta in a “U” in card column 25. -

- -

~~ 12A . (Reference : R.P. 151-160, 191-195; D.E. 32 and 35) .  Use any

CT 17 or 27 having the record ’s JCN. Before transcribing, verify

that the CT 17 or CT 27 being used has the same “Type Equipment” ,
‘~ tJNO” , “Action Organization” , “Action Date ” , “ Work Unit Code ” , and
“Malfunction Code” (see data elements 6, 7, 8, 10, 12, and 16
respectively) as previously transcribed for these elements . If the

CT 17 or 27 selected for this use Is the same one used to determine
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the JCN (in accordance with the priority system of Note 1), disregard
this verification and proceed with the transcription of this element .

13. (Reference: R.P. 122-128, D.E. 28). These seven positions
will be used to enter the LRU type number of the removed item .
This will be an alpha/numeric code derived from a part-number vs.
type-number matrix as supplied by project personnel. When the part
number (see data element 24 or 25) does not appear in the matrix
leave the positions blank. The matrix will be updated from time
to time .

l3~A . (Reference: RP , 200-206; D.E. 37).Same note as 13, except
read in the pa rentheses “(see data elements 33 or 3)4)”. The same
matrix will be used for deriving inputs for data elements noted by
13 and l3A .

14. (Ref: R.P. 118-121; D.E. 27).Used to record, by numeric code,
the system-configuration baseline number. This baseline number will
Indicate the latest system baseline to which the removed item is
applicable . The number will be determined by reference to baseline-
number vs. part-number matrix as supplied by project personnel. When
the part number (see data element 214 or 25) does not appear In the
matrix, leave these positions blank. The matrix will be updated from
time to time .

lilA. (Ref: R.P. 196-199; P.E.36).Same note as 1)4 above, except read 
—

(“See data element 33 or 311.)” in the parentheses. The same matrix
will be used In deriving Inputs for data elements noted by 14 and l14A .

15. (Ref: R.P. 129-1)40; DE. 29).Used for reference desIg~-iation, by
alpha-numeric code, of the configuration of the system reported on,
and of the removed item. The first four digits will indicate system

configuration, and the last eight digits will indicate the removed-
Item reference designator.
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The system-configuration code will be derived from a matrix
showing configuration vs BUNO, or no system serial number if the istem

system is not installed on an aircraft.

The removed-item reference designator will be derived by
referring to a matrix showing part number (data element 2)4 or 25)
vs . reference designator .

If the part number or BUNO does riot appea r on the matrix , leave

these positions blank. The matrix will be updated from time to time .

15A . (Re f: H.P. 207-218; ILE. 38) . Same note as 15, excep t dele te
the second paragraph. In the existing third paragraph read “(in the

parentheses see data element 33 or 34)” . The same part-number matrix

will be used to derive inputs for data elements noted by 15 or 15A .

15B . (Ref: R.P. 705-71b; D.E. 1)43). Same note as 15 except delete

the second paragraph. In the existing third paragraph read “in the
parentheses see data element 1141)”. The same part-number matrix
will be used as In Note 15. —

16. (Ref: R.P. 219-244, 249-2714, 279-304, 309-334, 339-364, 369-394;

D.E. 39-43, 45-49 , 51-55, 57-61, 63-67, 69-73). Transcr ibe from
any CT-l2 present-, which is coded “Maintenance Le’-’el -1” in its column
28 arid has a non-suffixed JON matching that previously entered in the

record (see data elements 1-4). Before transcribing, verify that the

CT 12 to be used has the same “ Type Equipment ” , “ BIJNO ” , “Action
Organization ” , “ Work Center ” , “Action Date ” , “ Work Unit Code ” , “ When
Discovered Code ” , and “Type Maintenance Code” (see data elements 6, 7,
8, 9, 10, 12 , 13, and 14) as previously transcribed for the se elements.
Disregard this verification and proceed with the transcription if the

CT selected is the same one used to initially transcribe the JON (In

accordance with No. 1 priorities). 



Note that in any batch of new data to be transcribed there
may be an unlimited number of CT 12 or OT-32 documents relating to
~1 given JON . These should (within cards of like CT number) all contain
identical information in all card columns, excep t those car d columns )42
through 74 whIch are the data describing an item of failed material,
used by Level-l Maintenance or Level-2 mainten~-ice . u f course , some
individual items (e .g., quantities of items, action taken , etc.)
within these card co1upin~- may, by chance , be identica J, but over the

ent ire f ield, from one CT 12 or CT-32 to another,they should be different.
It makes no difference which of the reported failed mate:Ial items is

assigned to which line-item designation In the ARINC Re search file

provided the rnaint3nance-level differentiation is kept . (See elements

39 through 44 , 45 through 50, 51 through 56, 57 through 62, 63 through
68, and c~ through 74 in the ARINC Research Record for the case of
CT-l2s coded maintenance level 1; see data elements 92-97, 98-103,
104-109, 110-115, 116-121 and 122-127 for the case of CT-12s coded

maintenance level-2 and CT-32s). If more than six cards pertaining
to the same JON and maintenance level are present in a batch of
data being transcribed, six should be assigned line-item numbers within

each level of maintenance, randomly, and transcribed into the record

in the order selected . Remaining cards within each maintenance
le--.’el sh-~u1d be coded by deleting “Away Code ” from the

card and substituting a code in the CT column . ( Code assignments are
given In the Genera l Processing Rema rks) .  The y should be stored
on the current residue file tape and be available for processing as part

of the MDCS record when displays are being generated from the file data.

Check to guard against duplicate entries In the event duplicate cards

appear during transcription . No account will be taken of duplicates.

16A. (Reference: R.P. 459-1461, 464-1483, 1489-491, 4914—513, 519-521,

52)4~511.3, 549-551, 554-573, 579-581, 584-603, 609-611, 614-633, 93, 95-96,

99, 101—102, 105, 107-108, 111, 113-1114, 117, 119-120, 123, 125—126).
Transcribe as in note 16, except delete the first sentence and substitute
a sentence to read as follows:
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Transcribe from any CT-l2 present which is coded Maintenance
Level 2 in CT column 28 and has a non-suffixed JON matching the
record JCN; also, transcribe from any CT-32s present having a
non- suffixed JON matching the record JON.

In addition, to the above substitution , delete the numbers in
the second set of parentheses of the first paragraph and
subst itute the following : (6 , 7, 75, 12, 13, 114). Also in
the second sentence of the first pa ragraph ~f nate 1~. delete

“Work Center ” .

loB. (Reference : R.P. 757-782, 789-814, 821-8146, 853-878, 885-910,
917-942; D. E. 154-158, 160-164, 166-170, 172-176, 178-182, 184-188).
Same as Note 16, except delete reference to Maintenance Level 1,
ano substitute maintenance level 2; also delete reference to non-
suffixed JCNs and substitute CT 12 and 32 having a suffixed JCN .

Also delete the numbers In the second set of parenthe se s following
“Tyçe Maintenance Code” and subst itute: ( 7, 128, 131, 132, and 133
If the selecte d CT Is a 12 car d and , in addition, 129 if the CT is a
32 ca r d ) .

Following the semi-colon used in the last set of parentheses

appearing In Note 16, change the remainder of that sentence to read:
“see elements 155, 157—158, 161, 163—164, 167, 169-170, 173, 175—176,
179, 181-182, 185, and 187-188 in the ARINC Research record for

the case of level-2 CT 12s and CT 32s.”

16C. (Reference : R.P. 458, 1462-463, 1488, 492~2493, 518, 522—~23, 5148,
552-553, 578, 582-583, 608 and 612-613; D.E. 92, 94, 98, 100, 104,
106, 110, 112, 116, 118, 122 and 12)4). Same as note 16A, except that

transcription of data from CT l2s is not permitted.

16D. (Reference : H.P. 757, 761-762 , 789, 793-794 , 821 , 825-826 , 853,
857-858, 885, 889-890, 917 and 921-922; D.E. 1514, 156, 160, 162, 166,
168, 172, 174, 178, 180, 18)4, and 186). Same as note 16B, ex cept that
transcription from CT l2s is not permitted .



r~’ ~~~~~~~~~~~~~~~~~~~ ~~~~

-.—- --- - - - - —-----—--—--

~~~~~ 

—----- - - - - - - -

~~~~~~

----- .-- — -,- - --- — ---

~~~~~~~

----

~~~~~

-

~~

-

~~~

-

17. (Ref: H.P. 2L~5-2)48, 275-278, 305 308, 335_ 33B , 36~~~~36B ,
395-398; D.E. 24)4 , 50, 56, 62, 68, and 7)4). Used to record ret-

erenc e numbers of project notes on failed material. Entries will

be derived from a matrix of part numbers (see data element 43,
49, 55~, 61, 67, or 73, as appropriate) vs. note-reference numbers
to be supplied by project personnel. If a part number does not
appear on the matrix , leave these positions blank. The matrix

wi~11 be updated from time to time .

17A . (Ref : R.P. 484-487, 514-517, 5)4)4_547, 57)4, 577, 604-607,
and 634-637 ; D.E. 97, 103, 109, 115, 121, and 127). Same note

as 17, above , except read inside the parentheses (see deta element

961. 102. 108. 114, 120, ~r 126, as appropriate).

17B. (Ref: H.P. 783-788, 815-820, 8)47-852, 879_8814 , 911-916 ,

and 943~9248; D.E. 159, 165, 171, 177, 183, and 189). Same note

as 17, a bove , except read inside the parentheses (see data element

158, 164, 170, 17’6, 182, or 188, as appropriate).

18. (Ref: H.P. 399~1401; ID E. 75) . Transcribe from any mainten-

ance level-2 CT 11, 12, 31, 32 or maintenance levei-2 141, 46, or
47 present which has a non-suffixed JON matching the JCN pre viously

t ranscr ibed as data elements 1~14. Also , verify tha t a CT 11, 12,
31, or 32 used has the same “Type Equipment,” “BU~T0,” “Wor k Unit
Co de,” “When Discovere d Code ,” and “Type Maintena nce Code ” as
pre viously transcr ibed as data elements 6, 7, 12, 13, and 14.

4 (Note : In cases where CT 21’s and 31’s are miss ing f rom the new
data batch, the CT record used here may be the same one from which
the ARINC Researc h data elements 1-~4 were originally transcribed - -
in accordance with the priority system established in Note 1. In
this case , disregard the latter verifications and proceed to trans-

cribe this element.)

-

~

-- - - - - - -

~

- -—-—------

~

---



r~’ 
-

~~

--

~~

--- --- - - - 

~~~~

- - --- - ------ ‘- - -

~~~~ 

—--

~~~

--- .-

~~

---- ———-

~ 

- .
_- - -

~~

—

~~~

—-
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

If the selected CT is one of the 14O-series , verify as abov~
except only for “Type Equipment ” and “BUNO” sinc e the othe r itr~rns
are not inc luded on this series .

If the se lect ed CT meets the above cr iteria , proceed with
the transcription of this data element .

lBA . (Ref: R.P. 405-408; D.E. 77). Same as note 18, except
delete referenc e to CT’s 11 and 12 and change the last paragraph
of note iS to add: ...except when a selected CT 31 is coded
a c t i o n  taken “D”

IBE. (Ref: R.P. 415-421; D.E. 81 and 82). Same note as 1~3A , ex-
cE pt delete reference to CT’s 32 , 46 , and 47.

i8C. (Ref: R.P. 410-412; D.E. 79). Same as note l8~ except
delete reference to CT ’ s 12 , 32 , 41, 46, and 47 and add that CT il’s
selected must not contain action-taken code “ ID, L , M, N, or Y” .
Also , if a selected CT 31 has an action taken code “ ID”, do not trans-
cribe from i t .

L8C. (Ref: R.P. 410-412; D.E. 79). Same as note 18, except
delete reference to CT’s 12, 41, 146, and 147 and add that CT Ii’s

selected must not contain action—taken code “Y” .

iBn. (Re f: R.P. 4l3~ 24124; D.E . 80). Same as note 19, except
dele te  reference to CT’ s 11, 12, 32, 146, and 47.

1SE . (Ref: R.P. 409; D.E. 78). Same as note iSA , exce pt delete
reference to CT 32, 41, 46 , and 117 and delete referenc e to CT 31
coded action taken “D” .

1SF . (Ret : R .P. 1402~ 2404 ; D .E .  76). Same as note 19, except
delete reference to CT’s 11 and 12.

19. (Ret: R.P. 1422~453; D.E. 83-90). Transcribe from any CT 314

present which has a JCN matching the one previously entered as

data elements i~ Ll . The CT 314 used must not have a suffixed JCN.
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Verify tha t the data In card column s 12-21 ( “ Seria l Number ” ) and
the data in card columns 22-26 (Time/Cycle ) match those previously

recorded In the ARINO Research Record as data elements 23 and 26,
respectively . If this is not true, indicate a discrepancy on the
error print-out.

In addition , If’ there are data entered In columns 59-66 of
the selected CT 3)4, the CT 314 document should be printed out on
the 3M Transcription error print-out after transcribing the above

data elements. In cases where some CT’s are miss ing from the new
: deta batch , this could be the same CT 34 used to initially trans-

cribe the JCN for the record (see notes 1 and 2); in this event ,
disregard the above verification procedure and proceed with trans.-

cription of this data element.

20. (Ref: H.P. 1454-1457; D.E. 91). Used to record reference

numbers of project notes on repair—cyc le data . Entries will be

derived from a matrix of part numbers (see data elements 214 or 25)
vs. project note number. If a given part number does not appear
on the matrix , leave these positions blank. The matrix will be

updated from time to time .

21. (This note number intentionally unused.)

22. (Ref: H.P. 638~6140, 6148-656; D.E. 128-129, 131-133). Transcribe
only from level-2 CT il’s, 12’s, 31’s, or 32’s admitted through
the action-taken-code criteria of note 1 having suffixed JCN’s

matching the JCN transcribed as ARINC Researc h data elements 1-14.

Note that the selected CT may be the same one which was used
to derive the data elements i_24 initially (see Note 1). If this

is the case , as indicated by the Original Document Designator .
Element 5 (see Note 2), proceed with the transcription from a
CT 31 or 32 selected without further checking or verification. How-
ever, if the ARINC Research Record JCN was entered from the alterna-
tive (CT 11 or 12) verify that columns 12 through 21 are identical
to the previously transcribed data elements 6 and 7 of’ the ARINC Research
Record before proceeding to transcribe the data .
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22A . (Ref: H.P. 663-669; D .E. 137-138). Same as note 22, except
delete reference to CT’s 11, 12, and 32. Also, add : If the
selected CT is a CT 3l, its action-taken code mu st be other than “1) ” .

22B. (Ret: R.P. 644-647; D.E. 130). Same as note 22, exce pt
delete reference to CT’s 11 and 12 . Also, add: If the selected

CT is a CT 31 its action taken code must be other than “ID”.

22C. (Ret: R.P. 657, 661-662 , 670-689; D.E. 134, 136, 139-140).
Same note as 22A, except delete the additiona l sentence.

22D. (Ref: H.P. 658-660; D.E. 135). Same as note 22, except delete

reference to CT’s 12 and 32. Also, add : If the selecte d CT Is a
31, its action-taken code must be othe r than “D ” . Then , add :  If
the selected CT is an 11 card, its act ion—taken code must be othe r

than “ID, L, M, N or Y.

22E. (Ret: 641-643; D.E. 129). Same as note 22, exce pt delete
reference to CT’s 11 and 12.

23. (Ret: R.P. 690-7014, 717-756; D.E. 141-142, 11414_153) . Trans-
cribe from any CT 34 present which has a suffixed JCN matching the
suff ixe d JCN p rev iously recor ded as ARINC Res earc h data eIeme~its
1-11. Note that this could be the same CT record used to derive
data elements 1-4 initially, as indicated by the original Docu-
ment Designator (see Notes 1 and 2). If there are data in CT
columns 59-66, print out this record on the error-file display .

24. This note number intentionally unused.

25. This note number intentionally unused.

26. (Ret: R.P. 949-952; D.E. 190). Transcr ibe  from a selected
CT 11 present having a JCN match ing the JCN p revious ly recor ded in
record positions 1-Il (in accordance with the priority established
under Note I), provided the CT 11 has a “one ” in its “Ma intenance
Le vel” co lumn, 28, and an “N” In its “Action Taken ” column , 142.
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If more than one Act ion Taken “N” Ma intenance Le ve l “one ” CT 11
is p resent,select the one with t he earliest “Act ion Date ” in Its
columns 29-32,prov~ded that the data in card columns 12 through
27 are the same as previously recorded under data elements 6 through

9 and that the data in columns 33 through 141 are the same as p rev i-
ously recorded data elements 12 through 14.

26A . (Ref: R.P. 960-963; D.E. 193) . Transcribe as In note 26,
exce pt select a CT 11, if any ar e present , having an “A ction Date ”

next subsequent to that recorded as data element 190.

26B . (Ref: H.P. 953-959; D.E. 191-192). Transcribe from the

same card-type document as selected under data eleme nt 190 (see
note 26).

26C. (Ref: H.P. 964-970; D.E. 194-195). Transcribe from the

same card-type document as selected under data element 193 (see

note 26A).

27. (R e f :  R . P. 971; D . E .  196) . Transcr ibe from a selected CT 11
p resent hav ing a JON matc hing the JON pre viously recor ded in recor d
positions 1-11 (in accordance with the priority established under

note 1) provided the CT 11 has a “one ” in its column 28 and an “L”

or “M” or “D” in its “Act ion Ta ken ” column (42) and there are no

maintena nce-level “one ” CT 11’s present with the same action-take n

code and an ear lier “Act ion Date ” in columns 29-32. However, ve r-
ify that the data in card columns 12 through 27 are the same as

pre viously recorded under data elements 6 through 9 and that the

data in columns 33 through 41 are the same as previously recorded
under data elements 12 through 14.

27A . (Ret: H.P. 983; D.E. 200). Transcribe as in Note 27, exce pt
use a CT 11, if any are present , having an “Action Date ” next sub-
sequent to that recorded as data element 197.
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27B. (Ref: R.P. 995; D.E . 2014). Same note as 27A , except rea d :
“ . . . data element 201” .

27C. (Ret: R.P. 1007; ]J.E. 208). Same note as 27A , exce pt re ad :
“ .., . data element 205” .

27D. (Ref: R.P. 1019; D.E. 212). Same note as 27A , exce pt rea d :
“ ... data element 209” .
27E. (Ref: R.P. 1031; D.E. 216). Same note as 27A , except rea d :
“ ... data element 213” .

27F. (Ref: R.P. 972-982; D.E. 197-199). Transcribe from the

same C~i document as was used to transcribe data element 196 (see
ncte 27).

27G. (Ref: R.P. 984-994; D.E. 201-203). Transcribe from the

same CT document as was used to transcribe data element 200 (see
note 27A).

27H. (Ref : R.P. 996-1006; D.E. 205-207). Transcribe from the
same CT document as was used to transcribe data element 204 (see
note 27B).

271. (Re f :  R .P. 1008-1018; D.E .  209-211). Transcribe from the
same CT document as was used to transcribe data element 208 (see

note 270).

27.1. (Ref: H.P. 1020-1030; D.E. 213-215). Transcribe from the

same CT document as was used to transcribe data element 212 (see

note 27D).

27K . (Ref: R.P. 1032-1042; ]D.E. 217-219). Transcribe from the

same CT document as was used to transcribe data element 216 (see

note 27E).
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28. This note number intentionally unused.

29. (Ret: H.P. 1043-10146; D.E. 220). Transcribe from any CT ii
present having a non-suffixed JON matching the JCN previously
recorded in record positions 1-11 (In accordance with the priorities
established in note 1), provided the CT 11 has a “two ” In Its
“ Maintenance Le vel ” column (28) and an “ N ” in its “Act ion Taken ”
column (112) and there are no other action—taken “N’~ Maintenance
Level “two’ CT li’s present with an earlier “Act ion Date ” In their
columns 29-32. However, before transcribing, verify that the data
in card columns 12 through 21 are the same as previously recorded
under data elements 6 and 7, that the data in columns 22 through
27 are the same as pre viously recorded for data elements 75 and 76 ,

and that the data in card columns 33 through 141 are the same as previ-
ously recorded for  data elements 12, 13, and 14 in the ARINC
Researc h Record .

29A. (Ret: RP. 1054-1057; D.E. 223). Transcribe as in note 29,
except use a CT 11, if any are present, having an “Act ion Date ”

next subsequent to that recorded as data element 220.

29B. (Ref: R.P. l0147~1053; D.E. 221-222). Transcribe from the

same card—type record as selected under data element 220.

29C. (Ref: R.P. 1058.-10614; D.E. 224-225). Transcribe from the
same card—type record as selected under data element 223.

30. (Hef: H.P. 1065; D.E.  226). Transcribe from a selected
CT 11 present having a non-suffixed JCN matching the JON previously

recor ded in record positions 1-11 (in accordanc e with the prior-
ities established under note 1). Check that the CT 11 has a “two ”

in its column 28 and an “L,” “M,” or “D” in its “Action Taken”
column (42), or the data may come from a leve].—12, CT 31 having a “D ”
in its action taken column. Also , check that if ’ there are other (L,M, or D
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coded), Maintenanc e Level “two”,CT li’s of the record’ s JCN w ith
the same action taken code present , then the one selected has
the earlier “Action Date” (columns 29-32). If the selected card

is a CT 11, and there is a date previously recorded in record
positions 1066-1069 (from a CT 12 which may have preceded the

CT 11 in a previous batch), check that its act ion date Is the same
and that the CT li’s act ion- taken code is “L” . However, before
transcribing, verify that the data in card columns 12 through 21

are the same as previously recorded under data elements 6 and 7;
that the data in columns 22 through 27 are the same as previously

recor ded for data elements 75 and 76; and that the data in card columns

33 through ~4i are the same as previously recorded for data elements
12, 13, and 14.

30A . (Ref: R.P. 1077; D. E. 230). Transcribe as in

Note 30, except use a CT 11 or 31, if any are present , hav ing an
“Act ion Date ” next subsequent to that transcribed as data element

226.

30B. (Ret: R.P. 1089; D.E. 234). Same note as 30A, except read :
“ .., . data element 230 ” .

30C . (Ref: R.P. 1101; D.E. 238). Same note as 30A , except read:
“ ... data element 234” .
30D. (Ref: H.P. 1070-1076; D.E. 228-229). Transcribe from the

same card as selected under data element 226.

30E. (Ref: R.P. 1082-1088; D.E. 232-233). Transcribe from the

same card as selected under data element 230.

30F. (Ref: R.P. 1094-1100; D.E. 236-237). Transcribe from the

same card as selected under data element 2314.
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30G. (Ref: R.P. 1106-1112; D.E. 2)40-2141). Transcribe from the
same card as selected under data element 238.

31. (Ref: H.P. 1066-1069; D.E. 227). Transcribe from a selected
CT 11, 12 , or 31 present having a non-suffixed JCN matching the
JCN pre viously transcribed. Check that the selected CT is coded

for maintenanc e level “two” . If the selected CT is a CT 11 or 31
coded action—taken “D”, it must be the same document as selected
for transcription of data element 226 in accordance with note 30.
If the selected card is a CT 11, and this position has previously
been tilled (by data from a CT 12),check that its action date Is
the same as previously recorded in these positions and that its
action—taken code is “L” and, if so , proceed to use the CT 11 as
in notes 30 and 30D.

If the selected document is a CT 12 and there are other CT

12’s of the record’s JCN present having different action dates ,
check that the CT 12 selected is one with the earliest action date

among those dates represented. (There may be multiplicities of

CT 12’s with the same action date present in the batch as des-

cribed pre viously under note 16.)

Having selecte d a CT 12 according to the above procedure ,
continue by performing the verification checks called for under
the last sentence of note 30. It the data on the selected CT 12
meets these criteria, proceed to transcribe this data element .

31A . (Ref: R.P. 1078-1081; D.E. 231). Transcribe as in
note 31, except use a CT 11 or 12, if’ any are present, having an
“Action Date” next subsequent to that transcribed as data ele-
ment 227.
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3113. (Re!: H.P. 1090-1093; D.E. 235). Same note as 31A, except

read: “ ...as data element 231” .

3lC . (Ret: H.P. 1102-1105; D.E. 239). Same note as 31A, except
read : “ ...as data element 235” .

32. (Ret: H.P. 1113-1115; D.E. 2142). Transcribe from any CT 11

having a Maintenance—level code 1 and JCN matching the previously

recorded JON and an “Action Taken ” code “ Y ” (see card column 4 )
provided its “Type Equipment, “BUNO,” “Action Organization,” “Work
Center , ” “Work Unit Code , ” “When Discovered Code , ” and “Type
Maintenance ” information matches with previously transcribed data

elements numbered 6, 7, 8, 9, 12, 13, and 14, respect ively .

3~A . (Ref: H.P. 1116—1126; P. E. 243-245). Transcribe from the

same card as used under note 32.

32B, (Ref : H.P. 1127-1129; D.E. 2146). Same note as 32, except the

CT must be coded Maintenance Level 2. Also, delete reference

to data elements “8” and “
9
” and subst itute: “75 and 76 if the

JON is non-suffixed, but substitute 128 and 129 if the JCN is

suffixed” . Also, delete reference to “Maintenance Level” “one ”

(column 28) and substitute “Maintenance Level” “two” and delete
the words “non-suffixed” .

32C. (Ref: R.P. 1130-11)40; D.E. 247-2)49). Transcribe from the

same CT selected under note 32B.

33. (Ref: H.P. 1141-11)43; D.E. 250). Transcribe from a selected

CT 11 having a JON matc hing the ARINO Research Recor d JCN, provided:

(1) It does not contain “Action Taken ” codes ID, L, M,
N, or Y.
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(2) Its “Items processed ” (columns 146-47) must conta in
“zero zero” .

(3) If its “Maintenance Level” code (column 29) is a
“one,” its “Type Equipment ,” “BUNO,” “Work Unit ,”
“When Discovered,” “Type Maintenanc e,” and “Ma l-
func tion” codes must match with previous ly trans.-
cribed data elements numbered 6, 7, 12, 13, 14, and
16, respectively.

(4) If the code in column 28 is a “two” and the JON is
non-suffixed , the above—listed codes must match with

previously transcr ibed data elements 6, 7, 12, 13, 1)4,
and 79, respec tively .

(5) When the selecte d CT has a suff ixe d JON and the co de
in column 28 is a “two,” the above— li~’te d codes must
ma tch with previously transcribed data elements 6, 7,
131, 132, 133, and 135, respectively.

(6) Its “Work Center ” code (columns 25-27) must be dif-
fere nt from that pre viously transcr ibed from other
car d recor ds under data element 9 when its “Mainten-
ance Level” code is “one ” ; or different from data

element 76 if level-two with non-suffixed JCN~or dif-
ferent from data element 129 if the JON is suffixed.

(7) If several cards which meet the above select ion
cr i ter ia  are present in a given batch of data , the
one to be used for transcribing this data element
is the one ha ving the earliest “Action Date” in
card columns 29-32. If all present CT’s which quail-

fy have the same action—taken date, select among them
at random.
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(8) If the selected CT is a CT-il having an aiphabeUc

cha racter in car d column 8 of the JCN ser ial numbe rs
columns (8—10 ) of the CT , it must have at least one non—

zero digit in its “Man-Hours” columns in or der to
qualify as a CT from which this data element may

be transcribed. (Note that blanks in the “Man-
Hours ” columns are disallowed by the keypunc h ~nstruc-
tions for 3M CT’s.)

33A . (Ref: R.P. 1160-1162; D .E .  2 57) .  Select a CT 11 using the
same criteria as in note 33, exce pt use a car d ha ving an act ion
date next subsequent to the one used for data element 250. If
severa l are present which have the same act ion date , select  one
at random from those remaining after select ing the car d for use
on data element 250. If any additiona l CT Ii’s meeting the Note
T~ cri~teria and th is note ’s cr iter ia are presen t, print these out,
coded in accordance with the General Processing Remarks, on the residue
print—out and retain them on the residue file tape .
33B. (Ref: R.P. 1144-1159; D.E. 251~256). Transcribe from the
same CT 11 used for data element 250.

33C . (Ref: R.P. 1163-1178; D.E. 258-263). Transcribe from the
same CT 11 used for data element 257.

34. (Ref: R.P. 1179-1182; D.E. 264). Transcribe from a selected

CT 11 hav ing a JON match ing the ARINC Researc h Recor d JCN prov ided :

(1) It contains “action taken” code “N”

(2) Its “Action organization ” and “Work Center ’1 codes are the same
as previously transcribed into the record from other

cards under data elements numbered 250 and 251, respectIvely .
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( 3) Its “Maintenance Level” code is the same as that
previously transcribed into the record as data
element 252.

( 4)  Its “Items Proc ess ed ” columns conta in “zero-zero”.

(5)  Its “Type Equipment ,” “BUNO,” “Work Unit ,” “When
Discovered ,” “Type Ma intenanc e,’~ and “Malfunc tion”

codes , if it is a level-l CT as determined by (3)
above , must match with data elements numbered 6, 7,
12, 13, 1)-i, and 16, respectively; or if it is a level-2
CT as determined by (3) above , the above codes must
match with those in data elements numbered 6, 7, 12,
13, 14, and 79 (or if the JON is suff ixed, use 6, 7, 131, 132,
133, and 135) as previously transcribed from other cards.

(6) Where there is more than one CT 11 meet ing the above
cr iter ia , it is the one with the ear liest “Action

Date ” .

If several CT li’s meeting the criteria and having identical

act ion dates are present , select at random from thes e to trans-
cribe this data element.

34A . (Ref: R.P. 1190-1193; D.E. 267). Transcribe from a CT 11

selecte d as in note 34, except use a CT ii having an “Act ion Date ”

next subsequent to the date transcribed previously as data element
264. Also , check its “Action Organization”, “Work Center” and

Maintenance Level” codes against those previously transcribed as

data elements 257, 258, and 259, respectively, instead of data
elements 250, 251, and 252 as in note 34.

34B. (Ref: R.P. 1183-1189; D.E. 265-266). Transcribe from the

same CT 11 selected for use under data element 2614 (see note 34 ).
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3)4C. (Ref: R.P. 119)4-1200; D.E. 268-269). Transcribe from the

same CT 11 selected for use under data element 267 (see note ~)4A).

35. (R ef: R.P. 1201; D.E. 270). Same as note 3)4, except under
‘, ( I) ~ delete  “ N ” and subs t i tu te  “ ID , “ “ L , “ or “ M ”

35A . (Ref :~ R.P. 1213; D.E. 
274) . Same as note 34A, except

add: Use a CT 11 having an “Action Late” next sub sequent

to the date transcribed previously as data element 271.

35B. (Ref: H.P. 1202-1212; D.E. 271-273). Transcribe from the
same CT 11 as selected for data element numbere d 270 (see note 3~~~~) .

35C . (Ref: R.P. 1214-1224; D.E. 275-277). Transcribe from the
same CT as selected for data element numbered 274 (see note 35A).

36. (Re f: H.P. 1225-1229; D.E. 278). Transcribe from a sel-
ected CT II having a suffixed JON matching a suffixed JCN previ-
ously en tere d in the record , proviued :

(1) It contains “Maintenance Level” code “two ”~

(2) Its “act ion ta ken ” code is “N”

(3 )  Its “Ac t ion  Organ iza t ion ” and “Work Center ” codes
are the same as those p revious ly transcr ibed into
t he recor d from other  ca r ds un der data element s
numbered 128 and 129.

(4) It has the same “Type Equipment,” and “BUNO” codes

as previously transcr ibed into the recor d from
other cards unde r data elements 6 and 7.
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( 5) It has the same “Work Unit,” “When Discovered ,”

“Type Maintenanc e’~ and “Malfunction ” codes as
previously transcribed from other cards under

data elements numbered 131, 132, 133, and 135.

( 6) Its “ Items processe d ” code is “zero ’ .

36A. (Ref: H.P. 1229-1235; D.E. 279-280). Transcribe from the

same CT 11 as selected under data element numbered 278.

37. (R ef: H.P. 1236; D.E. 281). Same note as 36 , exc ept under
“( 2)” delete “N” an d subst itu te  “L,” “M,” or “ID,” and delete the
criterion numbered “ (6)” . Also, change the wordin~ ~o specify use of
suffixed JCN CT 31s coded “Action Taken-D” .

37A . (R ef: R .P. 1237-1240; D.E. 282). Same as note 36, except
make c hanges/ delet ions as follows :

(1) Under “(2)” in note 36 delete “N” and subst itute
“ L , ” “M , ” or “D ” and delete cri terion “ ( 6 ) ” .

(2) Change the phrase in 36 which reads “ ...selected
CT 11 having...” to read: “ ...selected CT 11, 12
or 31 with Action Taken Code “D” . having . . .“

(3) In “ (5)” of note 36 de lete reference to “Ma lfunc tion”
code and delete ref erence to data element “135” as
pertaining to selected CT 12’s only. (CT 12’s do
not conta in the “Malfunction Code ” data element.)

Also , after changing note 36, as above, add the following
statement: If the CT selected is a CT ii document, it must be
the same document from which data element 281 was transcribed.
If a date has previously been entered in these positions (as
from a preceding CT 12), make the checks on subsequent CTils for
action taken “L” as in note 31.
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37B. (R ef: R.P. 12)41-12147; D.E. 283-248). Transcribe from th~
same CT 11 or 31 as selected under data element numbered 281
(see note 37).

38. ( R e f :  H . P .  1326-1327 ; D . E .  302) .  A ft e r  the  t r a n s c r i p ti o n
of each JCN record as detailed above , if there are 3M cards remain-
ing in the processed data batch which are not transcribable, due to
insufficient space allocation or lack of sufficient identification

with data in the file, a symbol will be entered in this record position
and these card records will be printed out and entered on a Residue

Record tape file to be utilized through further programming when
genera t ing  displays from the record . (See Genera l  Processing R~m ar k s .)

39. ( R e f :  R~ P. 1248-1251; D . E .  285-287). Transcr ibe  onl y from
CT’s 141, 14~6, and 47 havlng JCNs matching that initially transcribed
in the record .

39A . (Ref. H.P. 1265; D.E. 295). Same as note 39, except delete
reference to CT 47.

39B. (Ref.: H.P. 1252-126)4; D.E. 288,289, 290, 291, 292, 293, and
294). Same as note 39, except delete reference to CT 46 and 47.

40. (Ref: H.P. 1266-1295; D.E. 296-298). Transcribe only from
CT 14-6’s having JCN matching that initially transcribed in the
recor d .

~1. (Ref: R.P. 1296-1325; D.E. 299-301). Transcribe only from
CT 247’s having JCN matching tha t initially transcribed in the
r~~c ~~~~~~~
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3. List of 983 MD~~/ASD Data and RN Indices Displays

The ARINC Research system of algor i thms provides the following
computer generated displays:

3.1 Maintenance Data and RN Indices Displays

(1) Maintenance Action, Removed Items,and Flight Time by
Individual Systems

(2) System Level Reliability Summary

(3)  LRU Reliabil i ty Display

(4 ) LRU Maintenance Actions Summary Display

(5) LRTJ Reliability by Functional Group

(6)  Replaced Failed Materials Display

(7) Replaced Major  Component s and Sub-Assemblies Displa y

(8) System Maintainability

( 9 )  LRU Maintainability

3.2 MDCS/ASD File Survey Displays

(10) Master Input Tape Survey - Inventory of Type Equipments,

Work Unit Codes, Organization, and 3M Card Types

(ii) 983-MDCS/ASD File Survey Display

(12) Data Transcription Run Error Print-Outs

(13) Residue File Print-Outs

4. Description of the 983-MDCS/ASD Displays

Examples of the displays, in the form of actual displays used
for the analyses performed under contract N000l9-71-C-O355, are
included in Appendix C. These displays should be used as references

while the following display descriptions are being read:

I
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4. 1 MDCS/ASD- 983 Computer Di splay No. 1 -- M- inten3n~ e A ’ t i c n: ,~
Removed Items, and Flight Time by Individu~i1 Sy~ terr:~

4.1.1 Purpose

This display is intended to provide a means for rapid retrieval
of the day-by-da y maintenance and flight history on specific systems
of interest. Such interest may be engendered through inspection
of the system-reliability display to select systems above or below

sample norm s in order to investigate more fully the reasons for

deviation of their reliability indexes.

4.1 .2 General Description

This display provides a listing, from the MDCS/ASD-983 file ,
of data on maintenance events (identified by JaN), flights, and

flight hours for each selected system on a day-to-da y basis
(according to JON date code).

The complete maintenance history , as represented by the filed

data , for each JCN is listed. The data are segregated by printing,

on different rows the data reported for level-i and level-2

maintenance , on-equipment and off-equipment work , major component
or sub-assembly repair .

The number of flights for the aircraft , the number of flights
indicated by flight-purpose code as requiring use of the subject

sub sy stem , the cumulative aircraft flight hours on the JON date ,

and the cumulative aircraft flight hours since the first day of

the specified data period , or date range of the data,are also given .

)4 .l.3 Detailed Content s

The attached Table 1 shows the names of the data elements

displayed , the column heading abbreviations , print positions on the

display rows, and MDCS-983 file- format record positions from which

the displayed data are extracted. The flight and flight-hour data

elements are extracte d from the ASD f ile, CT-76, images, which are
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retained with respect to these data elements in the same format
as specified by the MAMP manual.

4 .1 .4 Information Required When Reque sting Display _Run s
The scope of this display is controlled through the specifica-

tion, on a display request document, of the display control parameters
described in Table 2. With the exception of the type-equipment codes
and the JCN Date Range, the control parameters specified to requisition
the display are not shown on the title block. Display-request docu-

mentation should be initiated and retained as a reference to the
sampled systems and related information controlling the scope of the
disp lay * .

14.1.5 Computer-Programmed Logic for Selection of Data for Rows

Criteria for selecting the data to be displayed in each of
the rows are given in Table 3. The rows have the following
significance :

Row-i: On-equipment maintenance-action data reported by
level- 1 maintenance crews wherein no removal and
replacement of a repairable item took place . Thus,
the row designation of “SYS-Li” for system maintenance
action at maintenance level 1.

Row-2: Maintenance data reported by l-evel-l maintenance
crews where removal and replacement of a repairable
item to be repaired off-equipment took place . Thus,
the row designation “RPBL-Ll “ for removal of a
repairable Item at maintenance level 1.

Row-3: Maintenance data reported by level -2 maintenance crews
in repairing a repairable item off-equipment Thus,
the row designation “RPBL-L2” for action on a removed
repairable item at maintenance level 2.

*The Display Control Parameters can be made available in computer
print-out form by printing the output of the part of the computer
programmed algorithm which selects the filed data for processing
to generate the display.
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TABLE 1
DISPLAY 1

MDC~/ASD-983 Computer Display No.  1
L~ta Element , frlnt Position, and File Position Identification

Col. Column Print MDCS-983 Record Positions
No. ~ ita Element Heading Position Row l Row 2 J Row 3 ~ Row 4

1 Action Level ACT-LVL 1-7 SYS Li RPBL Li RPBL L2 SUBA L2
2 Job Control Number JCN 9-19 1-li 1-li 

~ 
1-il i-il

3 Number of Aircraft  FLT S 21-24 (Derived from ASD f i le
Flights (on JCN date )

4 Bureau or Serial No.  BU/ SER 26-31 18-23 13-23 18-23 18-23
5 Action Organization ORG 33-35 24-26 24-26 399-~4O1 638-640
6 Work Center WC 37-39 27-29 27-29 402-404 64i_6143
7 Action 1~ te DATE 41-44 30_33* 30 33 405-408 644-647
8 Inspection Completion IDAT 46~149 3)4~37 3)4_37 NA NA

Date
9 Work Unit Code WUC 51-57 38-44 38-44 38-44 648-654
10 When Discovered Code D 59 45 45 45 655
11 Type Maintenance M 61 46 46 46 656
12 Action Taken A 63 47** 147 409 657
13 Malfunction Code MAL 65-67 48-50 48-50 410-412 658-660
14 Items Processed IP 69-71 51-52 51-52 413-414 661-662
15 Ref . Designator REF 73-75 60-62 60-62 NA NA

16 Removed Item Part No. RI PART 77-91 83-97 98-112 469-483 768—782

17 Number of System SF 91-94 (Derived from ASD f i le  on a
Flights (on JCN date) basis of flight-purpose codes)

18 Removed Item O0NF/Q~UAN 96-99 118-121 118-121 458-637 757-948
Configura t ion/Quant it y

19 Removed Item Type 
J 
RI TYPE 105-ill 122-128 122-128 NA NA

20 System Configuration/ SCON/RI 113-124 129-140 129-140 NA 705-716
Removed Item Ref . Des. REF

21 Cumulative Flight CFH 126-128 (Derived from ASD file
Time I

22 fircraft Flight FHD 130-132 (Derived from ASD file)
Time (on JON date ) 

_________  _________  I I _______

*Read from H.P. 1116-1119 if row selection criteria 9 only occurs .
**Insert “Y” if row selection criteria 9 only occurs .
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TABLE
~~

DISPLAY 1

983-MDCS/ASD Computer Display No. 1

Display Control Parameters (File Data
Selection Criteria)

Parameter (Data Element Location, Record Position
Reference DE; in File Format) (RPJ In MDCS-983 File Format Notes

JCN Date Range (2) 4-7 One date range
only: Jullan
dates, from-to

__________________________ ___________________________ Inclusive
2 Type Equipment Codes 14-17 Up to a maximum

_________  

(6) 
________________________  

of 50 codes

3 SpecIfic Systems Specify according
Designator to the following

alternatives:
(a) Action 1-3 Up to a maximum

Organization (1) of 50 codes
(b) List of Bu/Ser 18-23 Up to a maximum

Numbers (7) of 1000 numbers
(c) Configuration 129-132 4-character con-

Number (29) figuration num-
bers only, up to
a maximum of 25
numbers

(d) Work-Unit Codes (12)m 38-)-’4 Up to 1,000
4-character work
unit codes

(d) Combination of See (a) and (c)
(a) and (c) above

(e) System Designatoi Display includes
Unspecified all systems In

file within scope
established by
the other control

__________ ________________________ __________________________ parameters
4 Type Maintenance 146 Up to a maximum

(14 or 133 ) 
_______________________ 

of 50 codes

5 Action Taken (15 or 1314) 47 Up to a maximum
__________ I of 50 codes

(continued)
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TABLE 2 (continued)

Parameter (Data Element Location, Record Position
Reierenc e _DE; in File Format) 

— LRP) In MDCS-983 File Format Notes
JCN Date Range (2)

6 When Discovered Code (13) 45 Up to a maximum
of 50 codes

7 Default Option Indicator -- Specify Indicator
Y if it is desired
to include on the
display records
having any of the
specified control
parameter positions
blank; otherwise ,
the display will
not include re-
cords having blarks
in specified con-
trol parameter
çositions
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TABLE 3

DISPLAY- 1

Display No. 1 Selection Criteria for display of data by row .

HOW l

1. 63-67 ,~ b + T/147
2. 83-97 ,‘ b + T/47 - -

3. 141-145 ~ b + u/47
14. 161-175 = b + u/47
5. 63-67 = b + R, T, U/47
6. 83-97 = b + H , T, U/47
7. 1141-1145 = b + H , T , u/47 - .- -

8. 161-175 = b + R , T , u/147
9. 1116-1119 j~ 

b: Process this case by inserting “Y” in display
position 63; pick up MAL code from R.P. 1113-1115 and print in
positions 65-67. Get action date from HP 1116-1119 and print in
position 41-144. Pick up file positions 1113-1126 overflow from
Residue file (residue code 4 if any).

NOTE: When Row 1 criterion 9 occurs in combination with any of the

criteria, 1-8, a multiple row-i print out Is required.

ROW 2

68-72 = b + R/147
98-112 = b + R/147

ROW 3

1. 399-1401 ~ b; 1405-1408 p~ b; Removed item Part No. read 1469-1483
(failed material and each repetition in six gro~ps of failed

materia l data .

(continued )
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TABLE 3 (contInued)

(Row 3 (continued)

2. Retrieve residue file data J469-1483 overflow (residue code F)
if any .

3. 399-401 ~ b; 1130-1133 ~ b (In ser t “ Y” in di splay position 63)
pick up act ion date , display positions 41-44 from H.P. 1130-1133;
MAL code, display positions 65-67 , from 1127-1129.

4. Retrieve residue file data 1130-1133 overflow (residue code 5)
if any .

5. 399-401 ~ b; 405-408 ~ b; )409-D pick up first date with
“D” associated with it from R.P. 1066-1069 (l065=D), 1078-1081

(1o77=D), 1090-1093 (lo89=D), 1102-1105 (llol=D).

6. Pick up “D” action dates from residue overflow (Code L)
if any .

ROW 14

1. Suffixed JCN with base digits equal to Row 1-3 JCN if present .

2. 638-640 ~ b; 6414-647 ~ b; read removed item PN (display
position 77-91) from 768—782 (failed material) and each repetition

in six groups of failed material data .

3. RetrIeve failed material residue overflow (residue code G).

4. 638-640 ~ b; 1130-1133 ~ b ; insert “Y” (display positions

41-44) from H.P. 1130-1133; MAL code, display positions 65-67 , from
1127-1129.

5. RetrIeve residue file 1130-1133 overflow (residue code 5)
if any .

(cont inued)
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TABLE 3 (contInued )

6. 638-640 ~ b; 6414-6147 ~ b; 657 = D; pick up first date with D
associated with it from H.P. 1237—1240 (].236=D) or from residue file
overflow (residue Code M ) .

7. Next suffixed JCN with same base number within date; EU NO. etc.
sort category .

Legend :

b = blank (meaning no data in file position indicated )

D, R, T, U, R = 3 M system action-taken codes

T/47 , for example , Indicates a “T ” in record position 47.
Numbers indicate file record position except when preceeded
by “P.P.” Indicating print positions.
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Row 4: Maintenance data reported by level 2 ma intenance
crews in repairing a sub-assembly of a removed
repairable item off-equipment . The JCNs associated
with row 4 are suffixed JCNs.

Corresponding to any given system BU/SER for a given date

there may be a multiplicity of each of the above defined rows,

dependent upon the number of JCNs of the given date , number of
suffix actions under each JON , mult iple replacements of fa iled

material items under the same JCN , etc.

4.1 .6 ~pecIal Notes on Multiple-~purpose and Optional Data

Column s

It can be seen from Table 1 that column s numbered 8, 15, and
19 do not apply to all rows of the display . The display will

always be blank at the row print positions identified by the “NA”

symbol of the table.

Columns 18 and 20 of the display are multiple -purpose columns.

For rows 1 an d 2, Column 18 displays the configuration baseline
number of the work-unit-coded item worked on, or remove d. When
data in th is column appear on row 3 or 4, the numbers are for the
quantity of items removed.

Column 20, for rows 1 and 2, displays the configurat ion baseline
number of the system being worked on, or from which a repairable
item is removed. This is not necessarily the same as the conf igura t ion
baseline number of the Item being removed , or worked on, as Indicated

by the reported WUC and displayed In Column 18.

On row 4, Column 20 Is used to display the reference symbol
of a removed subassembly .
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Configuration data and reference-symbol data are not supplied
from 3M C’I’ records . -This information must be obtained from other
sources and entered into the MDCS-983 file through the supplementary
or up-date process provided . When the file has not been supple.-
mented with these data , these print positions of the display will be
blank .

4.1.7 Totals and Page PartitIonir~g

A total row Is printed at each change of BU/SER (column 2)
to show the total aircraft flights, subsystem-use flights, and
cumulative aircraft flight hours on each individual system for the
specified data range.

A new page is started whenever there is a change in organization
code (column 5) and/or a change in Type Equipment Code. When the
code changes, the title block will show the new code.

~ 
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~ 
4.2 System Rel iability Summary Disp1~~

~ 
4.2.1 Purpose

~ 
This display provides a record of system reliability statistics

I 
for individua l systems and groups of systems. It provides data for

- 
the estimation of reliability trends by supplying indices based on

[ a sele cte d, limited (“ current ”) period and also on a longer

~ 
(“ cumulative”) period (which would include the current period).

- 

Mathematical symbols are used to flag the individual system, and

~ 
group (organizational) statistics indicate deviation from the

I overall statistics for all groups combined (I.e ., to the type-equipment

~ 
statistic~ including all organizations).

- 4.2.2 Genera l Descript ion

- This display summarizes the reliability statistics shown in

the heading descriptions of the following section . It includes the

- counts of ma intenance act ion , verified compla ints , aircraft  flight ,
- 

system flight, an d system operate hours, for individua l systems ,
groups of systems,and all displayed groups combined .

4.2.3 Detailed Contents of Display Columns

The name s of the data elements and their abrev iat ion for each
of the columns of the display are shown in Table 1, Display 2.

Two rows of data are printed for each individual subsystem .

- The first row gives the data for a “current ” surveillance period ;
the secon d row for a specif ied “cumulative” surveillance period .

The cumulative period may begin at the same point in time as the

current per iod, or It may begin before the current period . The cumula-

- tive period begins on the Julian date shown in the title block

fol low ing the words, “Cumulat ive Sin ce” . The length of the current
period is shown in the title block by the Julian dates following the
word “Period” . Both the current and cumulative periods end on the

- same date , i.e., the end date for the current period .
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TABLE 1
Display 2

_____  — 
SYSTEM RELIABILITY SUMMARY CONTENT S 

_ _ _ _ _ _ _ _ _ _ _ _ _

Col. Data Elements Ccl Print
No. Heading Positions

1 Serial number of the equipment* followed BUNO
by the configuration baseline number for System/Cnfg 1-11
the equipment

2 Number of system maintenance actions No. M.A. -
~~ 19-23

3. Number of system verif ied compla int s No. V.C. 25-29

4. Aircraft flight hours Flight Hz’s
A/C 31—38

5. Sub system Flight Hours** Flight Hrs
SYS 40-47

6. Mean aircraft flight hours between MFHBA
maintenance actions on the subject A/C 49-59
subsystem . (FLIGHT IffiS A/C .

~ No. M.A.)
plus deviation indicator when
applicable .

7~ Mean Subsystem Flight Hours Between MFHBA 61-71
Maintenance-Action on the subject sub- SYS
system (FLIGHT I-ES SYS No. M.A.)
plus deviation indicator when applicable .

8~ Mean Aircraft Flight Hours Between MFHBVC 73-83
Verified Complaint on the subject A/C
Subsystem (FLIGHT HRS A/C ÷ No. V. C.)
plus deviation indicator when applicable.

* This is the “Bureau Number” of the aircraft if the equipment of interest

is an aircraft installed subsystem . If the equipment is GSE,it is the
equipment serial number . The conf igura t ion ba seline number is that of
the subject aircraft installed subsystem or GSE equipment.

** This is a subset of the aircraft flight hours; it is the number of
aircraft flight hours on missions which would require use of the
subject subsystem of interest, as determined from flight-purpose code s
associated with reported aircraft flight hours.

(contd)
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TABLE 1 DISPLAY 2 (continued)

Col I~ta Elements 
Ccl Print

No. Heading Positions

9. Mean Subsystem Flight Hours Between MFHBVC 85-95
Maintenance Actions on the subject SYS
subsystem (FLIGHT HRS SYS -& No. M.A.)
plus deviation indicator when applicable .

10. Subsystem Operate Hours on subject OP HRS 97-104
subsystem SYS

1i~ Mean Time Between Maintenance Action MTBA 106-116
(op irns sys — No. M.A.)
plus deviation indicator when applicable

12. Mean Time Between Verified Complaint MTBVC 118-128
~DP IffiS SYS No. v.c.)
plus deviation indicator when applicable
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4.2.4 Information Re~~ ired When R~questing Disp~lay Runs

The desired scope of the display for any particular display

run Is obtained by specifying the control parameters for the

display as shown in Table 2~ Display 2.

With the exception of the T~ipe Equipment Codes, Organization

Codes, current period JCN date range and the cumulative period ’s
beginning date, the control parameter information is not displayed

in the title block. Display -request documentation should be
initiated and retained as a reference to the sampled systems and
related information controlling the scope of the display. However,
this Information can be made available In computer print-out form
by printing the output of the part of the computer-programmed
algorithm which selects the field data for processing to generate
the display. A sample request document form used for display control

purposes by ARINC Research is shown in Figure

4.2.5 Totals and Page PartitIonIng

Total rows, which sum the flight hour, operate hour, MA,and VC
columns, and display the overall group statistics values, appear in
the display at each change In organization code (as printed in the
title) when the order of display Is TE/ORG/BUNO . Additionally,
total rows appear In the display at each change in configuration
when the order of display option TE/ORG/CONFG/BUNO has been specified
among the control parameters .

When the data for the last specified organization has been
printed,a page change occurs and the overall sums and statistics for
the type equipment are printed. This Is always a one-row total which
does not distinguish between configurations.

A page change occurs after each totals row at the end of an
organization ’s data . The title block on the new page IndIcates
that the data concern the new organization being displayed.
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FI GURE 4

983 MDCS/ASD FILE DISPLAY REQUEST JNENT
STSTEM RELIABILITY DISPLA Y

Run Da te
_________________ Request Date

_____________

Display Control Pa rameters

1. Current Period Date Ran ge : (Jul ian J~~ t e)  
— 

to 
—

~~beg1n ) (end )

2 . Current Period OP Hz’s. Date Range : (Ca l yr/mo ) 
___________  

to 
____________

(begin ) (end)

3 .  Type Equip ment Codes: 
- __________________________________________________

4. Current Period Index Deviation Limit (~
) 

______________

5. Cumulative Period Index Deviation Limit (%) 
_____________

6. Cumulative Period Begin JCN Date  ( Julian Date ) 
_____________

7. Cumulative Period Begin OP fIBS Date (Cal .  yr/mo . 
_____________

8. Specific System Designator (see note 1)
( a )  Organization Codes: _____________________________________________

(b) BU/SER Number: _______________________________________________

( c )  Configuration Ba seline Numbers: _______________________________

( d )  Work Unit Code s ( f i r s t  four cha ra cters) (see Note 2)

Order of Display:______________________________________________________

Remarks:
____________________________________________________________________

NOTES: (1) In order to Identify the specific systems on which data will  be selected
from the file for the display1 specify according to alternative (a), (b), (c), (d),
(a) and (b), or (a) and (c).

(2) At least one WUC must be specified to identify the subsystem interest .
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1L2 .6 Genera l Criteria and Approa ch to Oounting System
Maintenance ActIons LMAB)

In order to be consistent with acceptable definitions of
system reliability indices which are derivable from MDCS data, the
accurate counting of MAs and VCs using the maintenance data records
requires that a relatively complex set of rules be followed and results

in extensive computer-programmed logic. Basically, it Is desired to
count one system maintenance action for each maintenance event
involving the system . Such an event might follow an operational

mission, or several missions In series, if a series of missions was
successfully performed without degradation or failure of the Bystem
to the extent of requiring maintenance action . Only one MA should

be counted for each such event, regardless of the multiplicity of
Individual subassembly maintenance actions which may have been required
to fix the system .

Using the MDCS data,a count, according to the above crIterion,
Is a complex procedure because of the multiplicity of computer-card
records which make up the sets of records needed to describe each
job action . The difficulties are compounded by the use of different
JON numbers without cross-reference indexing to identify on-equipment
and off-equipment maintenance action.s which are all a part of the }
singular system maintenance event- the event which needs to be identified

in order to obtain an accurate count of MAo~ for system—reliability-Index
computation . Also, the procedure needs to take account of the high
frequency of missing CI’ records usually experienced in batches of

3M data .

The counting procedure s used in connection with the MDCS-983
System Reliability Display overcome s these MDCS Induced problem s
to a large extent by making use of maintenance level , when-discovered ,
type-ma intenance , action-taken work—unit, and malfunction codes
in the re cords , as well as the JON . If the JCN work unit and
maintenance level code s only are used , multiple counting , contrary
to the above criterion, may re sult .*

I
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In order to enhance further the realism of the derived system
reliability Indices, It Is necessary to use a variant of the above
described counting procedures for unscheduled maintenance actions
resulting from inspection events. It Is necessary to count some,
but not all, of these since (1) the system does accure operate time
during inspection which may result In additional legitimate failures
of’ the system (2) there may be failures resulting from previous
mission use , in the system at the time of Induction to inspection
(3 )  some of the actions resulting during Inspection may be inspection
Induced failures and not legitimately countable .

*For example, In counting procedures such as the one used for the

“Fleet Weapon Systems Reliability and Maintainability Statistical

Summary Tabulation” (Stan dard Navy Report No. N50-4790.A2142.Ol )

the number of maintenance actions is defined as: UTOt81 Maintenance

Actions: ’ -- the number of unschedule maintenance actions initiated
as reported in card codes 11, 2l~and 31. Each change in the JCN,

less suff ix, within a given component-level work-unit code (first
five digits) constitutes a maintenance action .

When this MSO proce dure, is used, a multiple count of maintenance
actions would result from a case involving an on-equipment ,job, plus

several off-equipment jobs following immediately as a consequence of

deficiencies discovered during check-out of the on-equipment repair --

and , therefore, belong to the same maintenance event , which should be
assigned a singular count.

The counting procedures used for this ARINC Research MDCS/ASD-983

display avoids error In counting, In cases of the above kind, by

recognizing that the when-discovered code for the on-equipment action

should be coded to indicate discovery of the discrepancy by the air

crew and that subsequent removal and replacement (off-equipment )
actions within the same event should be when-discovered coded to

Indicate discovery of the decrepancy by the maintenance crew .
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In order to make the counting as accurate as possible*, the
maintenance-event records in the MDCS-983 file have been type-
designated according to work classifications and state-of-completeness
classifications . These type-designations are explained in Table 3,
Display 2, and referenced In the statements of detailed rules for
counting maintenance actions In Section 4.2.7.

4.2.7 Detailed Rules for Counting MAs and Verified Complaints VC3

The record types referred to herein have been defined in Table
3, Displ ay 20.

Verified comp laints  are a subset of the total  maintenance
actions. They are the MAs which are classIfied, by observing the
action-taken code , as actions wherein repair , or adj ustment~ of the
system was a genuine requirement .

The count of MAs and VCs is performed on those MDCS records
selected from the MDCS-983 file according to the control parameters
of the displa y (see Section 4. 2 .4 ) .

*In order to achieve counting accuracy, even when a high percentage

of the maintenance-event records may be incomplete (due to omission

of some G~Ps of the record sets of C’Ts because the error-detection
and -correction procedure s were not carried out in a timely manner
by MDCS), it Is necessary tha t the counting logic be capable of
using even the incomplete records.

9L4. 



TABLE 3, DISPLA Y 2

ARINC RESEARCH MAINTENANCE RECORD (MDCS-983) TYPE DESIGNATIONS
(For Use When Counting Total Maintenance Actions for

Reliability and Maintainability Computations)

ARINC Researc h Description of Descript ion Rela te d toMa intenanc e ActionRecor d Type Related to 3M Card-Type ARINC Researc h MDCS-983
File Recor dsDesignat ion Recor ds on File

TYPE-i , only a) Level-i records on a) Prima ry work center
L-l on—equipmen CT’s 11, 12, and 16, or ef for ts  recor ded in Sec-
action (after 17 are applicable . tions I and II of the
discovery of file.
discrepancy b) A true on-equipment b) Other file sectionsduring flight
operation) have 

MA; only on-equipment are blank , exce pt for
work records are inclu- possible Level-i sup-been performed ded. CT’s other than port documentation ofand reported. the above are non- stop work, trouble-shoot ,
existent , or ass isting Work Center

act ions in Sect ions V,
VI , VIII , and IX.

c) This record type c) Records report Action-
includes records re- Taken codes “A , B, C, ~~,
porting Action-Taken or 1 through 9,” in file
codes ‘IA , B, C , ~~ , 1 position 147 and/or cond i-
through 9” and condi- tionally Action-Taken
tiorially, tt ytt (See as identified by the
detailed instructions presence of an Action-
for counting tota l Date in f i l e  positions
maintenanc e ac t ions  1116-1119. (See de-
for  de f in i t ion  of the tai led instruct ions for
conditions on action- counting total mainten—
taken code Y.) ance actions for def’irii-

tion of’ the conditions on
ac t ion- taken “ Y ” .)

d) Records report When- d) Records report When.-
Discovered codes “A , Discovere d codes “A , B,
B, C, D or E”. C, ID, or F” in file pos-

ition 45.

e) Records report Type (e) Type maintenance
Ma intena nce code “B”. code “B” in file

_______________________________________ posItIon 46.
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-2-

ht rd T~~~ Related to 3M Card-Type cS~983

~Li- ’ 1.1 Only (a) Record s Identified (a) Similar to the case
L— l , Co-equipment the same as fc~r Type-l , of Type- l recor d s, except ,
~t C ’ t J Of l S  (for except having When- the When-Discovered , Type-

Discovered codes “F,G, ma intenance , an d Act ion-
~‘- cjvered during J, K, M, N, P or Q ’ . Ta ke r - udec  -

~ro~pe tion opera- These are segregated
tLns ) have been from the regular Type-

1 dE signation because
a~ d reported. spe~~al procedure s

a r E- r € -q u]  red  for count— I

Ing them when deriving
the count of’ to ta l
maintenance action s -

TYf~E ~~ , Off- (a) The file includes (a) Primary work center
EL~uipment work, Level-i records on CT’s lata elements are recorded
but only L-l 21, 26, and 27 (with In sections I and II of
actions to remove possible support action the file .
a repairable documentation on CT

r crrt (after li’s).
~fl ~.~ uvery ofd~ acrepancy during (b) Only off-equipment (b) Other file sections
flight operations) work for the removal of are blank, except for

- hai v~ t e e n  a repairable component possible data  elements
rt p L - L - t e d , al though, by Level- ma in tenance  of Level-i  support doc-
t l i t :  complete personnel has been umentation , in Sections
maintenance event filed . V, VI , VIII , and IX.
IOC 1U(1e s L—2
~ i -v  to repair (c) The f i l e  t s  incom- ( c )  Sections of the file
a removed item . plete in tha t the record reserved for L-2

accompanying Level-2 data are blank whereas
off-equipment reports they should be filled .
of the repair of the
repairable Item removed
at Level-i have been
lost or delayed. (All
or some of the CT’s 11,
12, 31, 32, or 3)4;
especially the CT 31
card , with JCN matching
the above mentioned
Level-i 2 1’ s , 26 ’ s , or
27;s may be unavailable )
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ARINC Re search M 
Description Description Re lated to

Record Type a I-I enance Ac iOfl
m ARINC Research MDCS-983

Designation 
e a e~~ vo ~~ ~ar~ -~.ype File RecordsRecords on File

TYPE-2(cont.) (d) Requirements on (d) Action-Taken, When-
Action-Taken, When Dis- Discovered , and Type-
Covered , and Type- Maintenance codes are thi
Maintenance codes are same as for Type-i records
the same as for Type—i and located in the same
records file positions, respectively.

TYPE 2.1 only (a) Records identified (a) Similar tothe case of
L-l actions to the same as for Type-2, Type-2 records, except , the
remove and except having When- When- Discovered , Type -
replace repair- Discovered Codes “F” , Maintenance , and Action-Taken
able component G, J, K, N, N, F, or “Q” .codes.Sections of the file
(discrepancy These are segregated reserved for L-2 data are
discovered dur- from the regular Type-2 blank whereas they shoulc
ing inspection designation because contain data .
operations) have special procedure s for
been reported, count ing them when de-
although, L-2 riving the count of
work was also total maintenance ac-
perfo~me d tions are necessary

due to the missing
_____ ____ 

data
TYPE-3 Both L-l (a) The records on hand (a) Level-i Primary Work
and L-2 actions constitute a complete Center data elements are
were performed off— equipment work recorded in Sections I
and are reported report file Including and II. The record has
(for repair of Level-i reports for action-taken code “R” in
discrepancies removal of a repair- f i le record position 47.
discovered during able item from a sys- When discovered and type
flight operations)tem (21, 26, and 27 maintenance codes (R.P. 45

CT ’ s, with possible and 46) are the same as for
Level-i support docu- Type 1 records. The action
mentation on CT il’s). taken code for Level-2 is in
Also , included are Section II R.P. 409.
Level-2 reports (under
the same JCN) on the
repair of the removed
repairable item re sult-
ing In non- suffixed 31,
32 and 3)4 cards, with

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

( continued)
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ARINC R~-se ar ch  Desc r ip t ion  of 
~t~~s c r i p t i o n  Rela ted  to

Record Type M a in t e n a n c e  A c t i o n  ARINC R e s e a r c h  MDCS- 9~~D -signation 11e a e to ~M ~ar -Type F i l e  RecordsRecords on File

TYPE -~ a)  (con t inued)
(c o n t i n u e d)  possible  Le vel-2 11 and

12 cards to report  stop
~wor k, or other support

documenta t ion .
I b )  When-Discovered , Type-~ b) Le ve l - i  suppor t  ac-
Maintenanc e , and Act ion-  t ions ( s top  work , as-
Taken code requirements s i s t i ng  work c e n t e r  ac-
ar ~ the same as for  Type— t ions , e t c . )  if an:,r ,
1 records . However , the are contained in Sec-
When—Discovered and Type- tions V, VI , VIII, and
Maintenance codes of IX of the file in Level-
in te res t  are those con- 1 designated positions .

C tairied redundant ly  on the
21, 31, and 32 CT ’ s; the
Act ion-Taken codes of
interest are those re- - 

-

ported on the 31 cards 
-

~on1y.
— c) The CT 21 record re- c)  Le vei-2 Prima ry Work

! ports  an Act ion-Taken  Cente r  data element s
- code “ R , ” ind ica t ing  are recorded in Section
the remova l and replace- II of the file , with - -

ment in the system of a possible action docu-
repairable component. - mentation , if any, in

Sections V, VII , VIII ,
and IX.

1.•
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-5-

ARINC Research Description of Desc I tion Related toRecord Type Maintenance Action A P T~ 1~~ ~esea h MDCS 08~Designation Related to 3M Card-Type i~ie Re dRecords on File cor a

TYP.h 3.1 Both (a) These records are (a) This description is
L-l and L-2 identified the same as the same as for Type-3
actions were for Type-3, except they records, but incorpor-
performed and have When-Discovered ating the change in
reported codes “F, G, J, K, M, designated When Dis-
(Discrepancy N, P, or Q” . covered codes.
discovered
during inspec-
tion operations)

TYPE—24 Both (a) This type of record (a) In this case only
L-l and L-2 represents the case of the Level-i data elements
work was an incomplete off- which are present on
performed but equipment work report Level-2 3M cards, through
only L-2 reporte file . The Level-2 redundancy in the 3M
(discrepancy maintenance actions system would appear in the
discovered reports are present, record in Sections I and II.
during fii~ht but the Level-i reports Therefore, the When-
operations), are lost or delayed. Discovered and Type-

Documentation at Level- Maintenance codes would
2 would include CT 31 appear in file positions
and 3)4 cards with 32’s, 45 and 46, respectIvely .
if failed parts were Also, Level-i data may
remove d, and the neces- be dificient in file I
sary CT i1;s and 12’s Sect ions V, VI , VIII, and
if support docuinenta- IX, but dependent upon the
tion were required. combinations of Level-l I

3M cards existing, or delayed.

(b) The card coding (b) The Action-Taken codes
requirements are the of interest would be found
same as for Type-3 in file position 1409, the
records, except there same as the case for Type-3
would be no CT 21s from records. These would be
which to verify that no Action-Taken “R” code in
the Level-i action- R.P. 47 to verify remove and
taken code was “R” . replace action at L-l

maintenance .
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A }INc Re search Description of De-scri ptiurr Related to 
-

Record Type Mainten ance Ac t ion  AFUNC Research MDCS- 983
r~ signation 

Re~a~ed to 3M Card-Type File Re cordsRecords on File

~~~~ L~~~ Both ( a )  The se records are ( a )  This  descript ion is
~-l and L-2 work identified the same as the same as for Type-’4
p er forme d but , for Type-4 records, re cords, but Incorpora t-
~r~1y 1-2 ac t ions  except they have When- Ing the change in desig-

Discovered codes “ F , nated When Discovere d
(d ~~i~~repancy G , J , K , N , N , P, or codes.
d L ~-~ overed during Q” .
!r; :~pection
)p C r a ti o n s) .
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k.2.7.lCountlng Type-i Re cords

Count one system-leve l maintenance action within each serial-
number category when a record (identified by a non-suffixed JCN~)
satisfies the following conditions .

(1) Type Equipment code (T.E.), R.P. 114-17 = Specified

T.E. and Work Unit code (WUC), R.P. 38-141 (four of
seven digits = Specified W1JC )

(2) When Discovered code , R.P. 145 = A , B, C, D, or E

(3) Type Maintena nc e code , R.P. 146 B

(4) L-2 Action Date , R.P .  ‘409 = blank

(5) L-2 Stop Work date, R.P. 1066-1069 = blank

(6) L-2 T.S.  Ac t ion  Date , R.P .  1130-1133 blank

(7 ) Act ion Ta ken code , R.P. 147 = blank, A , B, C , Z, or
I t h rough 9, prov ided :

(8) If RP. 147’ = b lank , then:

(9) L-l T.S. Action Date , RP . 1116-1119 ~ blank, or:

(10) L-l Stop Work date R.P. 972-975 ~ blank

14.2.7.2 Counting Type-1.1 Records

Count one system-level maintenance action within each serial-

number category when a record (identified by a non-suffixed JCN)

satisfies the following condItIons, but do not increment the count
for subsequent file records (within an encountered serial-number
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- ‘1~~ e~ror~~) hri v i  r I C ~ a same wh~ ri d i seov ered  code as previ~us1y ~:r4
r:r~ur4tered ,

U 1~~i~~~J5 -~~ -h~ np~ in J(:N ‘tate (R .P. “t-7) has oc~-urred .

‘i) 
~Thm~ 2.1

(~~~~~ ) 
Wh -n D i sc over ed  code , P.P. 145 = F , 0 , 3 , Y , M , U ,
F’, or ç~

(~~~
) Tvp - M T l in t e r l anc e  code , R . P .  ‘46 =

(14) r -~ A ct ion Date , R . P .  -‘409 = b l a n k

(~~~~~
) L-~-~ ~

l -op Work code , R.P. 1065 = b l a n k

(6)  j~~~~~ n f l . Action Date , R .P. l130-ll3~ = b ’an k

( ( )  [-~ Action Taken code , R.P. ‘47 = blank , A , R , C , ~~ ,

or I t h rough  9, provid ed :

(8) Tf R .P . 147 = bla nk , then :

( 9 )  1- ] T . f l .  Action Date , R .P . 1116-1119 ~ b l a n k ;  or

( a O )  L- 1 Stop Work date R.P. 972—975 ~ blank

~ . 2 7 ~~~ o u n t L n g  Type-2 ,  Type-3 ,  and T7pe- ’4 Records

Count one system-level maintenance action within each serial-

‘‘~~hcr category when a record (idertified by a nor.-suffixed - rCN)

.i’ ti~~fies the following conditions (record type-2 . type-a and
ioe- 14 ) -

(i) Same as 2,1

( 2 )  When Discove red code , R . P .  145 = A , B, C , D, or F

(3) Type Ma in t enance  code , R . P ,  246 = B

(4)  L-1 Act ion  Take n code , R . P .  ‘47 = F, or blank

(5) L-2 Ac t ion  Taken code , R , P .  1409 = b l a n k , A , B , 0 ,

~~ , or 1 through 9; except:

(6)  Do not increment the c ount if both R.P. ‘47 and R . P .
1409 are b lank , un le s s :

(7) L-2 Stop Work Late , F .?. 1066-1069 ~ blank
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(8) L-2 T.S. Action Date Code, R.P. 1130-1133 ~ blank

(9) Do not Increment the count If R.P. 47 = R and the Malfunc-
tion code (MA’L), R.P. 148-50 = 800, 801, 803, 804,

8o5, or 806.
14.2.7.4 Counting Type-2 ,1, Type 3-1, and Type 14.1 Records

Count maintenance actions as in (3) above for non-suffixed
(JCN) records s a t i s f y i n g  the fol lowing condi t ions  ( record type-
2 .1 , type-3 .l  and type-)4 . l ) .

(1) Same as 2.1

(2) When Discovered code , R.P. 45 = F, G, J, K, N, N, P,
or Q

(3) Type Maintenance code , R.P. 246 = B

(4) L-1 Action Taken code , R.P. 147 = R or b lank

(5) L-2 Act ion Taken co de , R.P. 1409 = blank , A , C, B,
Z, or 1 through 9, except :

(6) Do not increment the count if both R.P. 247 and
R.P. 1409 are blank , unless:

(7) L-2 Stop-Work date, R.P. 1066-1069 ~ blank

(8) L-2 T.S. Act ion Date , B.?. 1130-1133 ~ blank

(9) Do not increment the count if R.P. 147 = B, and
the first digit of the Malfunction code (MAL),

R.P. 248 = 50 = 800, 801, 803, 8014, 805, 806

4 .2.75 Total Maintenance-Action Count

Accumulate the counts of system-leve l maintenanc e actions
made under 4.2.7.1 through 14.2.7.14, above, to determine the total
maintenance-action count.
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4.2.7. 6 countIng Verified ~omplaints

Der ive the number of unverified complaints ;~ :~ follows.

(1) Identify those type-I and type-1.1 recorris [which

were counted i~nder (2) and (3), respe rt~~vc1y, above]

tha t  sat isfy any one of the following ccri d~~ ions ,
an d count one unver if ied comp la int for  ea ch :

(a) If L-1 Action Taken ~code/MAL cod~~ F,?. 147- 50 = j
A799

(b) If R.P. 47 = blank and R.P. 972-975 = blank and

R.P. 1116-1119 ~ blank and 11l3-Ili’~ = 799

(2) Identify those type-2, type-2.1, type-3, type-3.l,
type-24, and type-14.1 records [which were counted under
(11) and (5) above] that satisfy any one of the following condi-
tions , and count one unverified complaint, for each:

(a) If L-2 Action Taken code/MAL code . p .p. 24og-
)412 = A799

(b) If F.?. 409 = blank and L-2 T.S. Action r~ te,
R.P. 1130-1133 ~ blank, and L-2 T.S. MAIl
code P.P. 1127-1129 = 799 and L-2 stop work
date , R.P. 1066-1069 = blank

4.2.7.7 Derive Count of Verified Complaints (vc)

Subtract the total number of unverified compla ints, derived
in 4.2.7.6(1) and 4.2.7.6’2),above , from the total maintenance
act ion s, derived in 4.2.7.5 above,to determine the total verified
complaints.

II
I
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14.3 983-MDCSjASDLRU Re1taht1~~~ Dis;lay

4.3.1 Purpose

— 

This dl8play Is designed to show, for each major component
(LRu) by reference designator, the count of maintenance actions (MAs)
and verified complaints (VCs ),along with the derived reliability

indices for each . Generally, this display will be coordinated with

the System Reliability Display to show the LRU statistics for the
same sample of systems over the same cumulative- period data range as
for that display .

4.3.2 General Description

The display contains fifteen column s, the headings and print
positions for which are described In the following sections. The
LRUs are listed by reference designator of the major component .
In counting MAs , actions on subassemblies of the major components
have been credited to the major-component reference designator.
The MAs (and VCs) represent action performed both for level 1 on
equipment (without removal of repairables) and work done in the shops
at maintenance level 2 (for the repair of removed repairables).

The information on each LRU is entered on the display, in order
by rank, according to the MA , or VC, rate (MA -~ FH or VC ~ FH) from
highest rate to lowest rate.

The title block shows the type maintenance, type equipment,
date range, the aircraft flight hour; and system use flight hours
which apply to the sampled system . The aircraft and system flight
hours are derived by the display program from the ASD file data .
These should be the same quantities as derived by the System Reliability
Display when the sample systems data are the same for both displays.
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Detailed Contents

TIiLI I, Display 3 lists the name s of the di splaye d data element s,
t~ e aubreviat~’d column headings , and the display print positions for each.

In th i s  display rio distinction is made between LRtJ, from various
sys tem configurations (as indicated by the third and four th  digits  of
the work unit code). Since the accumulation of flight hours in the

~-TCS ~“stem is done on a basis which ignore s LRU configurat ion, no
adeauace information could be gained by listirg the LRU indices on a
configuration bas i s .

The re l iabi l i ty-index f igure s MFF~~A , MSFHBA MF 1~~VC , and MSF}~ VC ,
of’ the display are shown , uniformaly,  to three signif icant  digits
and are expressed in exponential (ba se 10) notation .(1) The ra te
f i~:ures MA /FH, MA/SFH, VC/FH, and VC/SFH are given to four significant
digits*. This does not imply that these ratios are accurate to this
extent , since they can be no more accurate than the flight —hour and

naintenance-action numbers from which they are derived.

* Each number is written with a units digit, followed by a decimal point

and the remaining significant digits of the number, after which there
is a “ D” followed by an arithmetica l minus sign, or a blank space .
Following the sign space there are two digits indicating the power

of the ba se 10 by which the ordinary notation number has been divided

to obtain the number displayed. The minus sign indicates that the

exponent for the power of 10 was negative; the blank space Indicates

that the exponent was positive . To convert this notation to ordinary

numerica l notation, move the decimal point the num ber of pla ces indlca-
ted by the exponent number , to the right if the exponent is positive,
to the left if the exponent is negative .
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TABLE 1, DISPLA Y -3
LRU RELIABILITY DISPLAY

Column Element Name 
- 
Heading Print Positions

1. Ranking RANK 1-4
2 . Major component , or LRU reference designator

(refer to column s 2-9) LRU 6-8
3. Total number of LRU maintenance-actions MA 10-14
4 . Total number of LRU mas (included under

3, above) which resulted in the finding
that the unit was not defective . (The
number of tin’es the action taken +
malfunction codes reported for the given
LRU were ~A-799”) ND 16-20

5. The LRU no-defect rate (ND MA) ND/MA 22-30
6. Mean aircraft flight hours between

LRU maintenance action MFHBA 32-40
7. The LRU maintenance-action per aircraft

flight hour rate MA/Fl-I 42-48
8. Mean sub-system use flight hours between

LRU maintenance action MSFHBA 53-61
9. The LRU maintenance-action per subsystem

use flight hour rate MA/SFH 63-72
10. Major component or LRU, reference

designator (re fers to columns 11-15) LRU 77-79
11. Total number of verified complaints (the

number of MAs which resulted in the finding
that the unit was, in fact, defective). VC 81-85

12. Mean aircraft flight hours between LRU
verified compLAInt MFHBVC 87-95

13. The LRU Verified complain per aircraf t
flight hours rate VC/FH 97-106

14. Mean sub-system use flight hours between
LRU verified complaint MSFHBVC 108-116

15. The LRU verified complaint per subsystem
flight hour rate VC/SFH 118-127
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4.3.3.1 Rules for Counting MAs and VC5

Af te r  the data have been selecte d from the f ile, the computer
processes the data on each LFU, increm&~~t ing the MA count only for
records having action—taken codes 1-9, A , B, C, and Z In record
position 47. If record position 47 is either ‘t Rt’ or blank, the
coun t in incremente d only if record posit ion 1109 is blank, 1-9, A, B, C,
and Z. Records having suffixed JCN5 are not counted , nor are records

having “R1~ or blank in record position 47 and “800, 801, 803, 8014,
805, or 806 in record po~~Lt I o n s  48-50 and/or position 410-4 12 . These
latter malfunction code$ report the removal of items for reasons other
than repair of discrepancies.

The total number of VCs for each LRU Is determined by subtracting
from the total MA count the number of records within the MA count

which represent no—defect items t h a t  were reported. These records

have “A799 t’ in positions 409-412 and are displayed as the total

no— defects (ND).

A matrix of work-unit codes ( t o  the 5th of the seven digits )

vs . LRU reference designator Is used by the computer to consolidate
data on the units from systems of different configurations and display

all units of like functions under one reference designator. This

assures that applicable reliability indices may be computed by using the

overall systems flight- hour data . The cumulative f l ight hours are
derived by the display program, using data from the ASD file . The

wuc vs Reference Designator matrix is given in Table 2 , Display 3.

14•3.4 Infonnat Ion Required When Requestlng Di splay Runs

The Display Control Parameters to be specified in order to obtain

runs of the display are the same (except for a default option indicator)

as for the System RelIability Display (Display No. 2). These are

listed under the LRU display title In Table 3 , Display 3.
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TABLE -2, DISPLAY 3
LRU REFERENCE DESIGNATORS VS WORK UNIT CODES

FOR RADAR SET AN/APG -59

Ref . Des . Work Unit Codes Re~~
U
Des. Work Unit Codes

1 742141 74251 15 71424H 7425H

2A2 74242 74252* 16 7424J 7425J*

2A4 74243 714253* 17 74214K 7425K*

3 714244 74254* 2A5 7424L 71425L*

5A3 7142145 74255* 2A6 742kM 71425M*

6A1 7142146 714256* 2A7 74214N 7425N*

6A2 714247 74257 2A1 7424P 7425P*

7 74248 74258 2A8 74214Q, 7425Q*

8 74214A 7425A 2A3 71424R 7)425R*

9 74214B 7425B 4A1 7424S 7425S*

10 74211.C 7425C* 14A3 7424U 71425U*

11 7424D 71425D 4A2 7424T 7425T*

12 7)4214E 7425E 5A]. 7421W 71425V

13 714241? 74251? 5A2 7424W 71425W

114 7142kG 7425G D.D. 74214X 7Lt25X*

NOC 74249 74259

*WfJC not currently assigned, but reserved for future use, if
modifications to the system should require these codes.
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TABLE 3, DISPLAY 3

LRU RELIABILITY DISPLAY

Display Cont rol Parameters (File Data
Selection Criteria ) ______________________________

1~efe~- - Parameter (Data Element, Location, Record
cn- -~ DE , in File Format) PoSitiofl (RP), Notes

In MDCS-953 file
Format

JON Date Range (2) 4-7 one dat- c range only: Julian
________ ____________________________ ___________________ 

dates, from-to inclusive
T:;pe Equipment Codes 14-17 Up to a maximum of 50 codes

_ _ _ _ _  

(~ ) _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 
:~pecific Systems 2j~ecify according to theD~sIgnatcr ~ol1ow1ng alternatives:
(a) Action

U rJanization ( l )  1—3 Up to a maximum of 50 codes
(b) List of BU/SER 18-23 Up to a maximum of 1000 codes

Numbers (7)
(c) Configuration 129-132 4-character configuration

~umbe ’ (29 ) i~u::A e r o  ~nly, up to amaximum of 25 numbers
(d) Work Unit Code(12) 38-44 Specify the f i rst  four

digits of the 7 character
work unit code s fo r up to
1000 codes .

(0) Combination of See ( a )  and ( c )  above
(a) and (c)

( f ’ ) System Designator Display includes all systems —

Unspecified in file within scope
established by the other

________ __________________________ __________________ 
control parameters

_______ 

T~’pe Mainten ance (14 ) 46 Up to a maximum of 50 codes
5 Actlaa Taken (15 ) 47 Up to a maximum of 50 codes

When Discovered Code
_______ 

(13 ) 45 Up to a maximum of 50 codes
7 Default Option Indica- -- Specify Indicator Y if it Is

tor desired to include on the
display records having any
of the specified control
parameter position blank;
otherwise, the display will
no t include records having
blanks in specified con trol
parameter positions.
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4.3.5 Specific System Display Limitation

This display is limited to displaying the specific reference - ‘

designators and processing the specific work unit codes assigned
to radar set AN/APG-59.

14 .3.6 Totals and Page Part itIon ing

The rows of the display are indepen dent ,and no totals of
individual column figures are made. Tne AN/APG-59 radar set has
31 major LRUs, as def ined for display purposes, which does not excee d
the capacity of one computer print—out page .
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~4 LRU Main tenance  Act ions  Summary Displa y

-+ .4 .i Purpose

This display provides a listing of the count of maintenance
: t o L i o r :s  ( M A s ) ,  ver if ied compla ints (VCs ), and number of no-defect-

~iiscove~ eJ (ND) actions for each LRU and LRU subassembly reported

~~~~~ the ~iata sample . It does not combine the subassembly, or

the system configuration , identifiers under the major LRU reference

- -~esj~iiator,as is the case for the LRU reliability display. It

5rovides resolution ~f the MA , VC,and ND counts according to BU/SER
aTi organization cater~~iIes . This display is essentially an amplifica—

t ion of the LRU re l iabi l i ty  d i s p l ay .

4 . 4 . J Genera l Description and Contents

Th~ data are displayed in eight column s headed “ WUC ” ,Work Unit
Code ; ‘ ORG ” , Organization; “ BU/SER ” , Bureau Number or Serial Number;
“ c~t;F’ Configuration Baseline Number (of the system from which the
LRU aas removed *);  “ MA ” , maintenance actions; “ VC ” , Verified Compla ints;
cad “ND ” , No-Defect--Discovered Maintenance Action . The VC and

~JD categories are sub-sets of the MA category .

This display is intended to be derived from the same sample of

da-t 3 that would be used for the LRU reliability display. The disp lay
control parameters are the same as for the LRU reliability display,

and it is intended that these two displays always be requested

simultaneously .

*These d a t a  must be provided  to the 983-I~1DCS f i l e  from sources other

than 3M by associating configuration with BU/SER numbers .
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4.4.3 Specifie Display Limitations

The LRU Maintenance Actions Summary Display is limited to the
display of LRUs for the radar set AN/APG-59. This is due to the
structure of the computer program in that it incorporates a matrix to -

Identify the WIJCs with the reference designators as described under
the LRU reliability dIsplay.

14.4.4 Totals and Page Partitioning

Each change in configuration baseline listings within each wuc
(to the sixth character) category involves a configuration sub-total

row .

Each change in WUC, sixth cha racter, within fourth- and fifth-
character category involves a sub-assembly total row .

Each change in WUC, fifth character, within fourth-character
category (system configuration category) involves a WUC sub-total row.

A page change, with repet ition of title block, occurs alte c each
WUC sub-total. Therefore, each major LRU is listed with its sub-

assemblies on an integral number of pages.
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Li •5 Display of Reliability Indices for LRU and Functional Groups

~+.5.1 Purpose

In most complex systems , the physical work-unit packages do not
identify complete functional groups of hardware . It is usually
necessary, in defining engineering-improvement needs, to investigate
the reliability of the hardware performing integral functions
(e.g., tran smit ter , receiver, etc.). It is the purpose of this
display to provide the same reliability indices given on the LRU
reliability display, but grouped according to radar- set functions.

~ddItionally, the display supplies the corresponding indices for
ea~th functional group aimila r to those supplied for each LRU .

~~~~ Gene ral Descr iption and Contents

The radar- set LRUs are identified by reference designator.
i-i è reference-designator failure rates and reliability indices are

grouped according to LRU allocat ion to fun c~ Ional group. The failure

rates are summed to provide a group failure rate~ and the group failure
rate and reliability index are shown on the sum row f~or each group.

As in the case of the LRU reliability display,the failure rates and

indices are given in exponential notation . (See the description of
the LRU Reliability Display for explanation of this notation).

The display Is produced in four separable sections corre sponding
to the four reliability indices given for each LRU on the LRU Relia—

bil i ty Display .

At the end of each section the group failure rates are consolidated

to provide a calculation of “LRU derived ” system reliability and
failure-rate indices. These system reliability numbers are useful
for engineering -estimate purposes. However, they should not be
confused with the system reliability indices given by the system

reliability display . The system “mean time ” indices derived through
use of this display will, generally, be lower than the true system
reliability because, for purposes of this calculation , every

ilk 
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LRU failure Is assumed to be the equivalent of a system failure .
However , in the system reliability display, multiple failures of LRUs
within a singular system count only as one system failure.

4.5.3 Specific Display Limitation

This display Is limited to use on the AN/APG-59 radar set.
The relationships between work unit codes and reference designators
have been made an integral part of the computer program.

4.5.4 Total Rows and Page Partitioning

This is a two-page display. The first page includes the grouped
LRU statistics and overall statistics for all the groups. On the
second page the statistics for the groups are consolIdated to
display LRU-derived system statistics.
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14.6 Replaced Failed Material Display

4 .6.1 Purpose

This display shows the failed material replaced by levels 1 and
2 maintenance during repairs on systems and LRUs. It includes
subassemblies of LRUswhen these have been listed on the MAP’s as
failed material . Replacement rates, for each part listed, are also
displayed. In practical circumstances this display would be used

~- o list the failed material reported In the same batch of data used
to derive the system reliability and LRU reliability displays.

14 .6 .2 Genera l Description and Contents

In a six-column display the replacement rates and quantities
of eac h fa iled material item are listed with in subassembly or LRU
work-unit-code (WUC) category within part-number category (or ref-
erence designator category if the failed material was reported by
this type of identifier).

Three replacement-rate IndIces are given - - one in term s of
aircraft flight hours (quantity divided by aircraft flight hours,
QTY/ACFH); another in terms of subject subsystem flight hours*

(quantity divided by subsystem flight hours, QTY/SYSFH); and a third
based on subsystem operate hon~’s (QTY/SYSOPH)**.

* These flight hours are a subset of aircraft flight hours - that
set which represents flights during which use of the specific
subsystem would be required as determined from reported flight-
purpose codes.

** The 983-ASD file must be supplemented by operate-time by data from
other than 3M sources in order to provide these indices based on

subsystem operate time. When operate time is not provided , these
display columns will be blank .
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LRU which are work-unit -coded within two categories of system
configuration (74214 and 7425 series WUC) are displayed in separate
groupings. &wever , the replacement rate indices are given only

on a basis of combined system-configuration total quantit ies.  This
is necessary since the 3M data do not supply time data with reference
to LRU configuration, nor to system configuration .

The applicable type-equipment and type~maintenance co des are
displayed In the title block,as are the date-range (~~ilian dates),
display-date (calendar date), section number,and operate time statistics.
These items are discussed in later sections of this description .
Also , as indicated by the parenthetical note in the title block, the
display of individual quantities of parts per WUC item can be limited

by specifying the applicable limit as a display control parameter

when requesting display runs. This is a useful feature when very

large volumes of data are to be processed, since it offers a way
of limiting the volume of paper generated by the computer. Because

the individual quantitites dropped from display are included in the

quantity numbers on the total rows the only information lost is

that related to LRU or subassembly use of low-replacement -rate parts.

Of course, the display of all quantitites may be obtained by specifying
a limit of 1 as one of the display control parameters .

4.6.3 InformatIon to be Supplied When Requesting Display Runs

This display does not use the ASD data file to derive the

operate-time statistics . These statistics must be supplied as an
input to the display program . Provisions are made in the program for

the input of only one set of operate-time statistics (ACFH, SYSFH,and

SYSOPH). Therefore, the display control parameter speciflcatiohs

must be limited to the specification of only one type—equipment code.

The same display control parameters that were used for the LRU

Reliability Display, with the addition of the operate-time statistics

and a limit on quantity-data to be printed,may be applied for this

display if the limitations mentioned above and in Section 14.6. 14
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are observed. If it is desired to obtain this display in conjunction
with System or LRU Reliability Display runs of wiJar scope (re : type-
equipment and work-unit codes), then it will be necessary merely
to Include In the computer algorithm an additional sort of the data
batch used to limit its content to that which is required for this
display.

14 .6 .4 Specif ic System Limitat ions

The dIsplay program can be used to display data only on a
singular subsystem of a singular type equipment reported by 3M
data . Also, It is limied to operating on not more than two config-
urations of the subject subsystem . The set of control parameters
for the display may include up to two 4-digit work unit codes to
designate the specific system. The first two digits of both codes
(the system-type Identifiers) must be the same digits. The third

and f o u r t h  digits of the WUCs may be d i f fe ren t  ( e . g . ,  WUCs 7424 and
7425 specify two system configurations of the AN/AWG-lO MCS, rada r
set, AN/APG-59).

4.6.5 Totals and Page Partitioning

Within each part-number category,a total row for each major

component (“MM COMP (LRTJ) TOTAL”) is Involved whenever there is a
change in WTJC fifth digit, disregarding both categories of
system configuration . The individual quantity totals for each -

subassembly (WU C sixth digit category) are consolidated on this
row,and the replacement rate indices for the LRU are displayed on
the basis of the quantity total.

At each change of part number,three total rows are involved.
The first of these total rows (“PN TOTAL - 1st CONF”), Part Number
Total - First Configuration, gives the total quantity of the subject
part reported for the system whose configuration was designated by
the lower-numbered identifier (third and fourth digits of the WUC).
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The second of these total rows gives the quantity of the subject
part reported for the other system configuration . The last of these
three total rows gives the combined quantity of subject part reported
for both configuratlonsand the replacement,- rate indices for this part

in the overall system . These three totals are not involved when

the fifth digit of the WUC changes from a zero to a non-zero digit .
A zero fifth-digit identifies the entire system . Therefore, t he totals
information would merely be repeating what has already been shown.

As indicated by the sectIon number printed in the upper right-
hand corner of the title block, just below the display date, the
display is divided into Sections consisting of the data on 25 part
numbers each. This is done for convenience when it is

necessary to divide the total-print-out during analysis procedures

to facilitate handling. A page change and repetition of title block

is involved with each sectional division .

Also , a page change is involved with each change in type -
maintenance category, as indicated in the title block. The section

count is reset to one whenever a new type-maintenance category is

begun .
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4.7 ~~placed Major Components and Subassemblies Display

4.7.1 Pui~pose

This display serves to identify the system major components
(LRU) system major parts, and subassemblies reported as replaced
by the data batch surveyed. The identification of items is by

WUC and part number in order to provide information on the configuru -

tion of the items represented In the data batch .

4 .7. 2 Genera l Dc-scription and Content s

The work-unit code for each Item is given, followed by a part

number (or reference designator *) and the number of items processed
(“ IP”)

On the “Subassembly Total” rows~ three repla cement rates are
given, along with the total IP for Items having the preceding c ommon
WUC fifth digit . These are the only totals involved . The replace-

ment rates are derived , in the same way as for the Repla ced Failed

Materials display, disregarding configuration.

The same display control parameter requirements and specific

system limitations which are applicable to the display of failed

materi~-ls apply to this display.

The only page part itIon ing employed for this display occurs
when a change of type-maintenance code takes place . The display
is not page-sectioned within type—ma intenance category as was the

Replaced Failed Materials Display. The title block is repeated only
with a change in type-maintenance code; the changed type-maintenance
code is displayed In the title block .

*The MDCS rules allow the reporting of an item by reference

designator when part number is unknown.
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14.8 ~y~stem Maintainability Display

4.8.1 Purpose

This display provides basic maintainability data . It a lso
provides maintainability indices as ratios of man-hours and elapsed
maintenance time to aircraft flight hours, system flight hours7 and
system operate t ime . ‘~

4.8.2 General Description

The display is generated in two parts. The first part, entitled
“System Maintainability Basic I~ ta Display”, shows the basic elements
from which the indices are derived. The derived indices are printed
on the second part, “System Maintainability Indices Display” . The
maintainability data and indices are given on an individual system
basis within organizationi and type-equipment categories as applicable
to each selected type-maintenance category specified for the run.

Definitions of the column headings and their contents are given

in Section 4.8.3.

Generally, this display would be run using the same batch of
data selected from the file for the system and LRU reliability

displays. The count of total maintenance actions displayed here will
be the same as the corresponding system reliability display.

4.8.3 Detailed Contents

The names of the data elements displayed and the corresponding
column-heading abreviation s for the System Maintainability Basic

t~ ta Display are given on Table 1, Display 8. SimIlar informa tion
for the System Maintainability Indices Display Ia provided by Table-2,
Display 8.

*Theae indices (based on system operate time) are available only when

the 983-ASD file has been sugieniented by operate-time data from

sources other than 3M.
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TABLE 1, DISPLAY-8
DATA-ELEMENT NA!v~ S AND COLUMN—HEADING ABBREVIATIONS FOR THESYSTEM MA INTAINABILITY BASIC ~~TA DISPLAY

Col No. Element Name Heading
Reference bbreviatlon

1. Aircraft flight hours - reported during ACFH
the date range shown in the title block.

2 . System flight hours* - reported during the SYSFH
date range Shown in the title block.

3. System operate hours - reported during SYSOPH
the date range shown In the title block.

4. Number of on-equipment maintenance actions ON-E-MA
(actions not involving removal of repaIr-
able Items from the aircraft, or system,
for tnte~~-iedj ate maintenance shop repair)**
Number of ~1f-equipment maintenance actions OFF-E-MA
(actlori~ iiivolvIng the removal of repairable
Items from the aircraft , or system, for
intermediate maintenance shop repair)**

6. Total number of Maintenance Actlons** TOTAL MA
7. Percentage on-equipment maintenance actions % ON-E MA

(oN—E MA -
~ TOTAL MA) X 100

8. Percentage off-equipment maintenance actions ~ OFF-E MA(OFF-E MA - TOTAL MA) X 100

9. Man-Hours reported** REPORTED MAN-
HOURS

10. Elapsed Maintenance Time Reported REPORTED EMT
11. The number of data records for which, due MISSING MH

to incompleteness or other error, no man- & EMT
hours or EMT are on file for the primary
work center which performed the job .

12. The number of man—hours derived through a ADJ . MAN-
process of data adjustment to account for HOURS (MH)
incompleteness of man-hours data in the file

13. The amount of elapsed maintenance time , in ADJ . EMT
hours , derived through a process of data (EMT )
adjustment to account for incompleteness of
EMT data in the file

* This is a subset of the aircraft flight hours derived through a
selection process on the ASD file using specified flight purpose
codes to identify reported flight hours applicable to in-flight use
of the subject subsystem being analyzed .

**These data elements are, of course, constrainted within the categories
of (1) the subsystem of the aircraft being analyzed (2) the type

equipment and type maintenance shown by the title block.
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TABLE 2, DISk’LAY 8

NAME S OF MAINTAINABILITY INDI~~S AND COLUMN-HEADING ABBREVIATIONS
__________  

FOR THE SYSTEM MAINTAINABILITY INDI~~S DISPLAY

Col No.
Reference Index Name Heading —

1. The Bureau number of the aircraft in which the BU/SER/CNFG
system is installed or the system ’s serial
number and the system ’ s configuration baseline
number*.

2. Adjusted maintenance man-hours per maintenance ADJ .MH/MA
action

3. Adjusted man-hours per aircraft flibht hour ADJ . MH/A CFH

4. Adjusted man-hours per system flight hour ADJ . MH/SYSFH

5. Adjusted man-hours per system operate hour ADJ. MH/SYSOPH

6. Adjusted elapsed maintenance time per ADJ . EMI’MA
maintenance action

7. Adjusted elapsed maintenance time per aircraft ADJ . EMT/ACFH
flight hour

8. Adjusted elapsed maintenance time per system ADJ/ EMT/SYSFH
flight hour

9. Adjusted elapsed maintenance time per system ADJ . EMT/SYSOPH
operate hour

10. Man-hours ~nd elapsed maintenance time adjust- MH & EMT ADJ .
ment fac tor  FA CTOR

* Configuration baseline numbers are available only when the 983-MDCS
file has been supplemented with this information from data sources other
than 3M.
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The reported man-hours and the reported ENT columns include
all man-hours and EMT in the file under maintenance level-l primary
work center and assisting work centers. This includes end-of-job,
end-of -accounting-period, trouble shooting, and stop-work category
reports . An adjustment factor is applied to the reported man-hours

when report s in the file which have been counted as maintenance actions
are found to be lacking man-hours or elapsed maintenance-time data
elements . In tabulations of the MAs which are lacking MH and EMT data ,
a record which has only one of these without the other Is regarded
as having neither and is tabulated as lacking MH and lacking EMT.
Thi s procedure Is followed becau se it is felt that the accuracy of
either number by itself may be questionable . In implementing this

tabulation procedure only the primary, level-l, work center MH and

EMT reported at the end of the job (see file format data elements 18

and 19, record positions 53-59) are considered . Other MH and ENT
data reporting end-of-accounting-period , stop-work,and trouble-

shooting data for primary and assisting work centers may be present
However , it is believed that the procedure used will provide the
best estimate of true NH and EMT since over a time period that

might be expected to yield good statistical results (e .g., a calendar
quarter or longer) the majority of MH and ENT will have been reported
by tce primary work center at the end of jobs.

The computation of the adjustment fa ctor is illustrated below:

(1) Adjustment Factor for MN = FMH = (Total MA) -(MA Records
missing MN)

(2) Adjusted MN = FMN X Reported NH

(3) Adjustment factor for EMT = FE~~ 
= (Total MA )- (MA Records

____________ - 
missing EMT)

*See the 983-MDCS file format for the locations of these data elements.
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(4) Adjusted EMT = FE~~ 
X Reported EMT

By the rule, stated previously, for tabulating the missing
EMT and MH7a record lacking either is regarded as lacking both.
Therefore : FMN = FE~~ 

and the same adjustment factor number is used
to adjust reported MN and reported EMT.

In the event the case should occur where all of the records

counted as MA have the MU and EMT data lacking, the denominator
of the adjustment factor would be zero. In this case, which should
seldom occur if the data-collection controls have been properly

implemented, the correction factor would be meaningless . Therefore,
whenever TOTAL MA = MA RECORDS Missing MH AND EMT DATA, the adjustment
factor is taken as one . In other words, the MN and EMT which are on

file in the end-of-accounting period, stop-work,and troubleshooting
sections of the file record for primary and assisting work centers
are indicated as the true MN and EMT. This Is, of course, erroneous
but it is easily recognizable when inspecting the display by observing
whether or not the above -mentioned equality of TOTAL MA and MA

MISSING MU AND EMT exists.

4.8.4 Totals and Page Partitioning

Total rows for organizational category data are involved at each

change of organization . Totals for type equipment, consolidat ing all
organizations within a type-maintenance category, are provided at

each change of type maintenance . Page change and title block

repetition occur prior to presentation of the type-
equipment totals; also, when beginning a new type maintenance . The
title block preceding the type-maintenance totals include the word
“ALL” following the heading element “ORG” to indicate that the total
applies to all organizations listed since the last type-equipment

total. The total rows for the individual organizations are indicated

on their total rows.
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4.9 LRU Maintainability Display

14 .9.1 Purpose

This display gives maintainability indices for major components

(LRU) considering only off-equipment work as reported by maintenance

levei-2, Intermediate Maintenance Division, repair.

14.9.2 General Description and Contents

The data and Indices displayed are commensurate with those of

the 2ystem Maintainability display. However, In this case no adjust-

nien t ~f the reported man-hours or elapsed maintenance time is carried

out . Only the maintenance record s which Include MH and EMT data are

counted. Also, the operate-time statistics, aircraft flight hours,

system f l ight hours , and the system operate time are inputs to the
program rather than being derived from the ASD file, as was the case for

the System Ma intainabili ty display.

The display referen ces , in the f i r s t  column , the LRU by referen ce
designator . This is accomplished as a reference matrix input to the
computer program, which specifies the reference -designator vs. work-
unit- code relationships for the system of interest . The matrix can
be altered to allow use of this display for any system reported by

the MDCS .

The proce dure for counting the MA invo lves inspect ion of the
level-2 action—taken code for each record of the selected data batch .

(See the MDCS-983 file format, data element 78, record position 1409.)
The MA count is Incremented, by one coun t~for each record having this
code equal to 1-9, A, B, C,an d Z, except, when the code is A, followe d
in record position 410-412 by malfunction codes 800, 801, 803, 804,
805, and 806. These codes indicate removal of items for purposes
other than repair.
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The reported man-hours and elapsed-maintenance t ime ta bulation
includes data reported by both primary and assisting work centers for
end-of-job, troubleshooting, end-of-accounting period, and stop-work .
Suffix JCN records reporting the repair of sub-assemblies are not
counted.

The LRUB are listed on the display in accordance with rank by
maintenance man-hours per maintenance action (MMH/MA), highest to
lowest .

4.9.3 Information Required When Requesting Display Runs

The following display control parameters must be specified to
control the selection of data from the 983-MDCS file:

(1) Date Range - Julian dates, from, to, inclusive; these
dates will be machine-printed in the display title

block. (The dates should be the same as specified for
the system and LRU reliability displays.)

(2) Operate-Time Statistics:

(a) Aircraft flight hours

(b) System flight hours

(c) System operate hours

These statistics must be derived by first running the system
reliability or LRU reliability displays and then copying them from either
of these displays.

(3) Type equipment code(s); specify up to 50 codes (the
same codes as specified for the system or LRU reliability
displays).

(4) Type maintenance code(s); specify up to 50 codes (same
codes as specified for the system or LRU reliability
displays).
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(~~~
) The LRU reference-designator vs WUC matrix (a two

column matrix with up to 100 rows representing up
to 50 reference designators)*.

One set of operate -time statistics must be specified to correspon d
with each specified type-equipment code . Otherwise, the display will

ei~d with the last type—equipment code to which these inputs correspond .
The Input of aircraft arid system flight hours is mandatory . However,

if system operate time is not specified, the displa y w ill be printed
leaving the indices columns Involving operate-time blank.

The display will contain data and indices only for those LRU
specified via the LRIJ vs reference-designator matrix , Item 5, above .

14.9.4 Totals and Page Partitioning

The display page changes with each change in type maintenance,

type-equipment . The title block and column headings are repeated

on each page . Each type maintenance category produces a single page
of display.

Totals and composite indices are involved with each change in

type-maintenance and type-equipment .

*This provideB for the case in which a system of interest may have two

configurations (as indicated by the 3rd and 4th characters of the
work-unit code), with each of 50 reference designators applying to two

WUCs.
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4.io Master Input Tape Survey 
- 

Inventory of Type Equipments,
Work Unit Codes, Organ1za~tion and ~M Card T~jpes

4.10.1 Purpose

Before transcription of the MDCS data to the 983-MDCS file

format, It is desirable to determine whether the data are representa-

tive of the desired sample . The 983-MDCS master tapes are the product

of the 3M data-separation algorithm which compiles the data, from
inputs of MDCS and ASD data collected under the 3M system, on separate
tape files.* The quantities of the various 3M card types, used to
report Level-l and Level-2 maintenance actions, including the technical-
directive compliance reports, are tabulated by this display . The

ta bulat ion includes, in addition to listings of the type-equipment ,,

work-unil~ and organizational codes, selected rat ios of the quant ities
of various 3M card types to provide an assessment of the completeness

of card-type sets necessary for the complete reporting of a maintenance

event .

4.10.2 General Description and Contents

The rows of the display list, in alpha-numeric order, the type-

equipment (TB), and work-unit codes (WUC) in the first two columns.

Column three shows the total number of cards present which have the
WUC printed in Column 2. This Is followed , in Column four,by the
code for the organization reporting. Thus, a given WUC will appear
in column two as many times as there are different organizations
reporting on that WUC.

The twenty—four columns, following the first four columns,
give the counts,withln each WUC/organization category,of the numbers

*See Section 2.6, Figure 3.
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of individual card types which are present on the subject master
tape and selected ratios of various card types. See the sample
display in Appendix C.

The title block of the display gives the display name, a labeled
space for manual entry of the subject master tape number, and a
machine-entered display date.

Total rows are involved at each change in WUC fifth digit to show

the total card counts for all organizations combined and the ratios
based on the combined totals.

A page change occurs when a page field is filled . The title

is repeated on each page.

~ 
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4.11 983-MDCS/ASD File Survey Display

4.11.1 Purpose

Before proceeding with tabulation and analysis on a given
batch of filed data,it is necessary to know if the data are reasonably 3complete and of sufficient volume . Assessments of the status of both
the MDCS data and the ASD data are required . This display provides

for the simultaneous assessment of both files, using only one document
by displaying a count of JCNs for individual systems alongside selected

flight, flight-hour, and NOR data for individual systems represented
in the file .

Organizations which have reported MDCS, but no ASD (or vice-versa )

during monthly intervals displayed are easily detectable through a
rapid scan of the display to note blank or partially blank rows.

4.11.2 General Description and Content

The display is partitioned to show the Individual system ’s

data within organization categories on a calendar month/year basis.

The organization code* and the year/month* are printed in the first
an d second columns, re spectively .

The third and fourth columns contain overall totals only .

The third column (“ OTH-JCN”) gives the number of JCNs on file
for the subject organization which have WUCs that have been designated
in t he d isp lay request as “ot her ” systems, according to specifications
of work-uni t codes and type-equipment codes. These are given as
display control parameters supplied when a display run is requested.
Generally, when analyzing a specific aircraft subsystem (e.g., ra dar
set , etc.) It Is also advisable to have on hand data on the
interfacing subsystems.

*Thjs Is the code for the originating organization - —the first

three characters of the JCN . The date is the JCN date interpreted
as a calendar date.
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for analysis should problem areas in the subsystem of interest tend
to Indicate interface problems. Thus, this display provides for the
assessment of the quantity of data for these subsystems, which are
also on f ile .

The fourth column (“JCN/oRG”) shows, on the total row only,
the total quantity of JCNs per organization for the given month which
the file contains relating to all of the reported subsystems of the
aircraft which are on file. In counting JCNs the program counts only
JCN5 which have been transcribed to the file from 3M source cards
coded 11, 12, 16, 17, 21, 26, 27, 31,and 32 only . Suffixed JCNs are
not counted .

Since this display has not been programmed to print a title
block, display-run-request documentation should be Initiated when
requesting runs In order to provide identification . It is believed

tha t this display Is of the nature of “working papers” for the data
analyst and consequently, titling is unnecessary . It is not

intended for mass production and .llstrlbution.

The fifth column displays the number of JCNs (“JON/SYS”) applicable
to the subsystem of interest for the individual systems and overall

systems for the month on the total row .

The number in column 5 should equal the number in column 4

minus the number In column 3.

The sixth column of the display lists the BU/SER number of ea ch
system reported. This column divides the MDCS statistics (to its
left) from the ASD statistics (to its right).

The seventh column of the display (“RF ”) gives the number of
aircraft flights for which use of the subsystem of interest to the
analysis would have been required. Thi s Is a subset of total flights
reported for the aircraft in column nine (headed “TF”). These numbers
in colunn 7 are tabulated on the basis of selected flight-purpose
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codes (FPC) specified by the analyst requesting a display run.
The FPC are included on the flight data cards in the ASD file.*

The next (8th) column (headed “NRF”) gives the number of aircraft
flights that do not have a purpose that requires use of the
subsystem of interest . These numbers are, likewise, a subset of
total aIrcraft flights, and they are derived on an FPC basis. The
number In this column should be equal to the number In column 9
minus the number in column 7.

The same pattern that applied to the columns 7, 8, and 9 above ,
respect ing flight s, applies to columns 10, 11, and 12 (headed “RFH/SYS,

NRFH/SYS and TFH/SYS”, respectlvely)** except that the numbers
represent flight hours rather than number of flights.

The last four of the sixteen display columns give not-
operationally-ready (NOR) status data on the individual systems
and totals for the organization over the month .

Column 13 shows the NOR, reduced-material-condition (RNC) hours
accrued by the aircraft due to RMC on the subsystem of interest .
Column 14 shows the total NOR/RMC hours for the aircraft, including
the hours shown in Column 13.

Columns 15 and 16 give hours information similar to columns 13
and 14, except on awaiting—parts (AwP ) status.

*See the “Navy Aviation 3M Manual,” NAMP.
** It happened tha t the “system of interest” at the time the subject
display was conceived Involved only a radar set. Therefore, the

heading terminology involves an “R” . However, the display can be
run for any kind of system assigned a WUC in the 3M-MDCS without
modification to the program.
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In Column s 10 through 16, which contain time information In
h.~ui~s, the right-hand digits represent tenths of hours , although
the decima l point which normally would preceed Lhis digit position
1.. &.i ultted In this display.

1~.l1.3 Information Req~Ired When Requesting Display Runs

The following elements of Information mi.~~t be specified as
Ji~~ lay control parameters for a requested display run :

(1) The type -equipment codes of interest

(2) LIst of wor~-:-unit codes, to the 4th digit, designating
the  subsystems ol ’ i n t e r e s t .

(~~~~~) 
The list of flight- purpose codes which are used by the

program to derive “system f l ights, system flight hours ,
system NOR-RN C, and system NOR-AWP ” statistics.

(!~) Date Range - the Julian dates signifying the begin and
end dates, inc1u~ive, for selecting data from the file
for the display.

Specification of all of the above Is mandatory to obtain a

~.~~~rii.xig~ul display .

~~~~~~ Totals and Page PartltioninE

The monthly total rows appear at the end of the month’s data

for each organization . Immediately following the third month ’s

total row a quarterly total row is printed. At the end of 12 months
of data on a given organization (or , if less than 12 months of data 

4

are on file at the end of the last month displayed) a yearly total

row Is Involved. This follows immediately after the total row for

the last quarter (or less, if the last calendar quarter did not
contain 3 months of data).
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The number of rows printed per page 15 varied by the program
In order

1 
that a page break will not occur in the field of a given

month’s data . Thus, the last information displayed on any page will
always be at least one, or all, of the total rows.

The column headings are repeated at each page change.
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L~.l2 Data Transcription Run Error Print-Outs 
J 

-

4 121 Pux~pose

This display gives visibility to the errors which can be
detected by the 983-MDCS data transcription programs during runs to
enter data from the 3M card types into the 9~3-MDCS data file . It ) -

provides a count of each of the 57 kinds of errors and a summation

~~
1’ all errors occurring during each run . Also , it FIve- s the count

~~~ the overall number of new file records (essentially a count
01’ JCNs) added to the’ file during a run .

4.12.2 General Description and Contents

Whenever an error is detected during the process of’ transcribing . 
- -

data from the 3M card-type images to the 983-MDCS file7 the computer
prints the record image as it existed at the time of error detection.

On the next print-out line below the record image lines the image of

the CT on which the cr’niplaint is being registered is printed. This

allows for comparison of the CT image and the record image without

need for further documentation . Figure 1, Display 12, is an extract
from an actual computer print-out illustrating the format.

For purposes of this print-out, the file record is blocked

into units of 100 record positions each, with the last block containing

record positions 1301-1329 only. Except for the first block and

the last block, which are always displayed, only those blocks Into
which data have been filed at the time of detect ion of the error are
printed . Thus, the print space Is not wasted by displaying blank
rows.

The first block is printed to supply record identification . It

contains, in positions 1-11, the JCN. The last block, in positions

1326-1329, contains the record overflow Indicator (see the MDCS-983
Data File Format, data element 302 and format note 38).

- - ~~~““- “  ~~~_‘~~: _ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~ 

‘---

~ 

-

~~~~~ 

- -

~~~~

C C C C C
MC — C — III — CCC CCC 4,

C — — C — —‘0 ICC ‘0 MC ‘0 I’% -0 -0
N — N N — N CII 4

—. I C I — I
N N N I’. N N N N N
N I N I N I I’~

N 0 N— .4 — -. —0 -0 0 -0— — — — —I — —‘0 ‘0 — 0 N
C .4 C — C — C C
P. p. — — p.. p..
I C I 0’ I C I

* • C 0 MC 0 0 MC 0 0
N I I P. p.. p. N
I 0 e 0% 1(1 III
N CC C P.. ‘CC N 0% CC. C ~‘ N
-C .4 —— N .4 N 1 N — —‘0 ‘0 I C I — I C I
141 C C CCC I MC .4 CCC MC
N I I -. MC — I — MC
I MC 0% -C -. 0 -. N

0 0  00  0 0 0  0 0 0 04  00 0 00 4  0 00 C C  00 0 0 04  0 0 0 0 C  O O0 O ~~ 00 0 - C C  C C C  0 0C C  0 0 0 0  0 0 0 0 0  00 0 0  0 00  00 0  0 0 0 0  0 0 0 0
..IN N 4  ..l II4 IA C .. INCIA O .4 N ’CC I C S O O  .4NCIA O ..INO .4C1400 .. INCIA O NC I A O p~0C m  COlIC 0 0C m  0 0 0 0—  00000* 0000— 00-4 000* 0000..C 0000— —
O — MC 0’ ‘0 00 C 0’ C C 0 0’ C 0’
4 ,p -t — C .4 4-0 — C C C C C C C
‘0 -. ‘0 N -0 N N N

C
0

‘CC 0’ 0’ IA C N ICC 0 0 IA C 
~~~ ZC 0’ 0~ 0 MC 0 C 0 0 A

* C C P~ .~4 — — 0 0 ‘0 4 
~~~o 0 0 0 0 0 0 0 0 0 0

C C 0 C Ill C 0 0 0 0
0 0 0 0 0 MC 0 0 0 0 o
0 0 0 0 0 N 0 0 0 0 0
0 0 0 0 CC 4 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0

‘0 0 .4 0 0 0 0
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 C C 0 CC

CC IA 0 0  0 0  0 N 0 ‘0 0 0 0’ 0 ‘CC 0 ‘CC 00 0 4
O N  0 C 0.1 0 P 0 0’  0 0 CC 0 N 0 N 00  0 N ZN O C  00 -.00 .40N 40441 0 - 1 (0 4  C C C  . I 0 C  C O N  4 0 0  C

m o w  m o o  ‘nec - I O C  0 04  0 0 0 4  0 0 - .  00.. C ON  0 0 . 4  CCI
00-0 0* 0-I M C C C ’  01-C .4 CC  00 CC 00 00
ICC III ’.C I C C N C  I~ Md C 0’ 0.4 0 CCI .. 0 0 C ... 0. 0 0 0 0  0 0’ CC C 0 0  MC
C 00 MC~~~~ -’* C ~~~.4 C . 4 0  C 00  I CO -C C C  N C C P.1 C O  . C CC’ N C
4 I C ~~ C D C — C U  C Cu  C C  C C  4 0  C C C fIN
0 0  0~~’ 0”  0~~’ 0 11% 0 III O N  C 0’
O C.) 00  a I,) C C  CJ C LI Pd O N  Z
I) CCI (~~~~ 0 1  O N  N C N 0 00  0 0
04  01(1 0 14’ 0.1 ‘1 0’ C 0’ 00’ ICC 0’
00  0 1CC 00  0 0 0 N 0’ N O N  0 N

CC’ -I 14’ ‘0 MC O t.. N MC N ICC 00  (‘1 (CC
0’ II MC 0 ICC 0 ICC 0’ .4 0’ C 0 C 0 C ~~~ ~~ II 4I 0 -C 0 ‘1 .0

MC 4% 0 o CI 0’ 0 0 C 0 0 0 ~~~N N C 0 0 N 0 0 N 0 0 0
141 C 0’ 0 0 0’ 0 0 0 0 0 0
C C C 0 0  0 0 .4 0 0 0
O .. 0 0 0 0 0 C 0 0 0
C .4 C 0 0 0 0 0 ‘0 0 0 0 —14’ 0 0 0 .4 0 0 0 0 0 0 0 0 0 0 N 0 0 0 0 0 0
114 0 0 NO C ’  . 400  00 000 CCC 000 000 C O O  01(10 000 0
C N O  C N O  MC N O  .40 0 — 1 0 0 O N  0 0 l~ 0 0’ 00  0*0  O N  0 0 .~~ ~~0’ 00 0.0.0 00-0 00 000 000 000 N O O  000 000 0
NI l I A  N O . 1  00. - I  00  0 01 1 4  0 01 1 4  0 0 0  00 0  0 0 0  0 0 0  ‘.1
0’ 0 0’ .4 141 0 In p . 4 0  O N  0’ 0 C C 00’ 0 00’ 0 000 0 ‘1(0 Il
00 000 000 0 01  000 00.4 00- 00— 000 001(1 1) Z ~~‘0.4 000 .10 00 M C 0 ’~ 0 00.4 0 0 0. 4  0 C O N  - IO N O  00 C C  0 O O C  0 o
— O  0-C O 0 - C O O  0.1CC 0 0.40 0 0— 0  0 0.4.4 0.1 . 40  0 . 1 4  0 0 ’ O  0 0
00 00 0 0000 C C C  0 000 0 000 0 00 N 00 P.10 00 7 0 00.4 CI 0 

~~~ Q
0’ N . 4’ 0 4  00-1 0 0 ON  0 00’ N 0 00  N 0 O N  C N N CO  001CC 0 0 MC 0 0
C C  00 1 4’  NO IA O C C C  0 0.0.1 0 0-0 4 0 000’ 0000 000 0 000’ 0 0
*0’ 0 Cm  0C I~I0  000’ 0 0.40 0 0-10’ 0 00  N 0 - 0  l’4 O 0 . 00  0 00  N 0 0

~~0P- * CM C  .. .C400  e ON  0 C O N  0 C O p .  0 C O l I C  .C’O ICC O O CN  0 01(1(41 0 0
CI 0 0’  0 0 0  CC C III 0 000’ 0 O C 0 ’  0 CC  0 0 0 0 0  0 0 00  0 00  0 C C C  CC 0
CI 4. 0 0 0.0 CC C 4. 0 CI  0 0 I 0 0 I 0’ I CC C C C  0 Cl I CC 0
N O  0 0  00  0 N O  0 00 0 00 0 00 00 0 00 0 CO  0 0 ILl
C ~ C — (.4 0 ~~ 0 C N MC 0 Ml C 0 N  4 . 4  0 C C C Mb 0 ‘0
00 N O  N O  0 00 0 00 0 00 0 00 N O  0 0.I CI 00 0 0

C C  C O 010 0 C C  0 N C 0 I~I CC 0 N N C N C (IC C a M C C I I  CI In
~~~N 4 -N  O N  0 O N  0 O N  0 O N  0 0*  1 0 O PIJ 0 0 ..4 0 0
.1 0-0 0-0 0 CC C — C 0 — C 0 .4 N O N  0 — C 0 N 0 ‘4

MC N 0 14% 00  0 ON 0 NN C 41C r. e N C  04 a •r.. 0 0.1 0 O
P.’ ~~ _1 MC N N 14% MC N N — C MC MC CI’ .0 CCI
C .1 ‘0 III N 0 MC 0 N 0 N III 0 IA 0 III 0
N N N C N C — C -. 0 ‘.1 0 .4 0  C’
C C ‘0 — — — .4 — -C .4 III 0  CII IA
N O  N N t IN 0 IA N  N N - C  MC N N N N C ‘CC C C IIC ..4 III C 0 III
O N  N N O N  N N N N O N MC 0 N N 00  C O  141 C C MC O Il’ 11% 0 —
C C  N O  11C C 0 N O  0 .10 0 .10 0 — O  00  0 .10 0 .10 0
tI-I 0 1  .4 III
III 0.4 0 0 - C O  - C 0* N . . O C I IN  0 N N .40 ICC N 0.4 P14 00  MI N 0 C C  C 0 0 0 0 1  __

N ..I C N N  CN N  NON.4 N0O.4 N 00-I Ne C-I  O N - C  MI00 C O O C  000
O N  O O N  C O N  C O O N  OO. . Pl 0 0~~ I4IC 00~~~~~ l 0 0  C O . 1N  00 . 1 . 4  0 0* ’-
141 .1 0141 .4 0 O N  — I10 0
00 ‘0 0  0 0  0 ‘00 * C C   111 0 00 CC  0 0 C .4 1(1 0 MC CC  II ’
0 - 4  C C  0 4  N CC  III N C  N -IC N 04  04  MC CC  C ‘04 MC C C
0’ .. 0-0 0 . 0  0 0 4  0 00  0 0 0  0 00  00  0 0 0  0 00 0 C C  0
CCI C O  4 4(. C N .4 4 N 0 4 N .4 4 N —
C O  ... MC 0 0  ‘0 0  0 0 0  MC 014% 0 ON ON  (CC MC 00 0 00  CC
0 N C N 0 N 0 0  — 0 0 %  0I4~ 

..l OP. N CC. 00’ 0 00  N 00’ N
0 0  0 1 0 %  141 0 114 0 0 00% 0 00  0 00 NO 00  0 00 0 01(1 0
N * ..— N — (I” .4 0 0.4 0 0 - C  0 CC P’~~..I Q MC 0 1  0 0. 4  0
1(110 l A IN  O l I N  011(1 .4 l A IN  CII 01 N 010 M C X C  010 0 010 C 010 ‘0

C C  .10. 0 .40.0 .. .C0 0 C C C I I  0 0 0 . 0  0 0 0 .0  . 1 0 .0  00.11% 0 00 . -C  0 00, .4 0
IU, C 114. 0 I C C  I I N  0 . 4 1 4 . 1  0 014.0 0 0 11. 0 I C C  Cu. -0 0 0 CC  0 MC II. C C’
0 (0  0-4 0 0 . 40  0 (0  — 1(0 w (O  — .1(0 0(0  0(0  I-’ 0 4 0   C- C O —C ..I f C -.I C 1 1 . 7  C~~ IC 0 1.4 7 00  0 .4 7  0 0.4 0 C - C O  N ..I 0 C 0.1 CC 0 0’ ... C 00
C NO C NO C NO C NO P.- ON 0 00  4.) NO N 14 NO C N O  N N O  N O N  0 0 ~I N O  00
0’ 0 0 0 0 N 0 00  0 N 0 0 0 C 0 CCC Cl 00
ICC C O  C P.O N NO p.~~ IO  .4 .1 CC  00  C 00  1 000 C C C  COO  N O N  0 N N C C  00
C OO  C C C’  C C C  C N C C  Cl NOC  IJ0 0 00  C.) 0 - 0 0 .00 0 0 0  .4 C OO  .4 0 0 C C  00
C C C I  C O O  000 C C L I  N C C C  MC ... CC C  N ‘1(00 000 0.4 0 114 ..C I’4 C 1  ‘0 N N 0  011
0 0 _ C  00-0 0 0- C  0.1.1 N C * ~~~ 11CC .4.4 .4 N . 100  0 00  0 00  IA O’ IA CI MC 0 00  111 CC
N O  N NO N N O  N ‘14 0 0 N NO 00  N P40 0 III NO N P 40  N 111 0 CC N 41C C 0 II’ 11 C’ C’ 0

00 0  00 .4  (‘0.1 a (I0  000 —C MI 00 1.0 1 0 00  0 00  00 0  .. 0 0  -I C C C  .. ‘C’ 
N (C ... . ‘O 0 0  .4 .4 0 0 Cl ..C .I C C’ .4 .1CC, 00 ’

— N MC ..IIIO In CCC -C C’4 N CC .4% N C
C C C  000 0C0’ C O N  C CC C I I  ‘00 C C C  ‘C C C C  C C C  C O N  C C C  0 C C- P  410
C C C  C C C  ( ( C l  C C I ,  0 C C W  0 0  C C C  0 ((1 .1 C C4  ( C C C I  (I C C ..  C’ C C C  r •

139

-

~ - 

— ----- _-g— -~~ -~~ ----- - -~~-rn--~ 



_ -~~ - - I - 

-

The blocks displayed are identified by the number at the right-
hand end of each row (0100, 0200 ... etc.). The number printed
indicates the last numbered record position appearing on that row .
The last record block is printed without block-number identification .

The block numbers provide a means for rapid identification of
any record position on the displayed f ile image which may be reference d
by uhe error statements accompanying the printed record .*

The error statement- is printed at the rIght-hand Side, opposite
the last row of the Lilt , record image, just below the last block
number.

On the last row of each record and error display is the image

of the cr which was singled out by the error-detection process.
At the end of the display a page appears which summarizes the

errors detected. There are 58 rows. The rows num bered 1 through 57
prov ide a reference to the error statement s which are printe d
consecutively on them . Each statement is preceded by a number

indicating the quantity of the error which occurred during the

transcription runs.

The last row of the error summary sheet is not reference-

numbered . j :t contains two totals . The first Is the total number
of errors of all 57 types which were detected . The second number

Is the quantity of records (essentially a count of JCN5) which were

added to the 983-MDCS file during the subject transcription runs.

*Busjnegs_forms rulers available from commercial sources have

16-inch length and are divided into one-tenth-inch) consecutivel.y
numbered increments. These provide a convenient means to scale the

display.
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See Table-i, Display 12 for an illustration of the format of
the error print-out summary sheet and the various error staterr erits

as provided by the computer.

4112 .3 Explanat ion of Error Statements

The error statements which are printed by the computer on the

error print-out summary sheet are Illustrated by Table-i, Dlsplay-12.
This tabulation is representative of a computer—generated sheet .
Since most of the error statements are consistent in format, an
explanation of one of them, given below , will suffice f-,~r the majority
of statemen ts. Only others which do not conform to this format are

Individually explained.

The statement for error number 29 reads as follows: “b A  73-82

45-54 (16) 12-21 (34).” This statement indicates that , at the time
of error detect ion , the computer program was processing Uata for entry
into the file in accordance with 983-MDCS f i le  forma t note 1OA *. The
data were being tested to qualify them for entry into file positions

73-82.

As noted on the file format, data for these positions In the

file ma~j be selected from either card types 16, 26, or 34. The
data-file format also indicates that on card-types i6 and 26 these

data appear in card column s 145_ 514 and on card type 34 they appear
in card-columns 12-21. The error statement indicates this by the

numbers “45-54(16)” and 12-21(34).

*See 
‘
the ARINC Research MDCS-983 Data File Format, data element 23,

“Serial Number of Removed Itern,”Level-]., record positions 73-82.
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TABLE 1, DISPLAY 12

REPRESENTATIVE ERROR PRINT-OUT SUMMARY S}~ ET

01 0000 Card Type Columns 79-80 35 0000 22 648-656 33-41

02 0001 11/12 141-145 146-150 40-44 36 0000 22C 661-662 146_247

03 0000 11/12 161-175 176-190 55-69 37 0000 22C 670-689 55-74
04 0001 12A 151-160 45-54 38 0003 39 1248 28

05 0000 12A 191-195 70-74 39 0000 39 1249-1250 33~ 314

06 0065 19 422-453 27-58 40 0001 39 1252-1264 55-67
07 0011 23 690-704 12-26 41 0000 39 1265 75
08 0061 23 717-756 27-66 42 0000 40/241 1266(46) l296(47~
09 0483 3 14 23 12-21 

Lt5..74

10 0003 9 63-67 55-59(11) 40-44(16) 43 0000 Suff Ix Column 11

11 0005 9 83-97 60-74(11) 55-69(16) 44 0000 223 6414_647 29-32

12 0000 24 24-26 22-24 45 0000 Assist WC has 0000/48-51

13 0343 3A 38-44 38-39 
46 0002 18 399-401 22-24

14 0121 3A 45-46 40-41 47 0000 18D 413-414 46-47
148 ooo6 18c 410-2412 43-4515 0031 No Alpha in Column 8

16 0012 14A 27-29 25-27 49 0000 22C 657 42

17 0000 4A 51-52 46-47 50 0007 22A 663-669 48-54

18 0033 4E 248-50 43-45(11) 26-28(16) 51 0000 39 1251 42

19 0038 4D 47 42(11 12) 25(16 17 26/) 52 0001 18F 402-404 25-27

20 0000 4c 34-37 29-32 - ~~ 0000 Is It Aset WC 25-27 
=

402-404
21 0001 QB-50 Not 43-45

~4 0000 No primary WC Ident22 0000 Not 00/146-47 55 0001 22D 658-660 43-45
23 0018 4B 30-33 29-32 56 0000 22E 641-643 25-27
24 0009 4B 53-59 48-~4 57 0000 Is it Asst WC 25-27 =

25 0015 Level Column 28 641-643

26 0000 Update Nonexistent JCN 00031421 00010509

27 0036 10 68-72 40-44(16) 55-59(31)
28 0267 10 98-112 55-69(16) 60-74(31)

29 1484 1OA 73-82 45-54(16) 12-21(324)

30 0359 b A  113-117 70-74(16) 22-26(34)

31 0000 l8E 409 42 -

32 0001 18B 415-421 48-~4

33 0002 18A 4o5-408 29-32
34 0000 22 638-640 22-24
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When, as in the case of error number 31, there is only one card-
type involved, the card-type numbers In parentheses are not included.

Also, as in the case of error number 32, when there is more than
one card-type from which the data could be transcribed , but the

Information is In the same numbered columns of all card-types7 the

CT numbers are not stated.

In three instances, errors numbere d 2, 3,and 42, two note
numbers are quote d by the error statemen t . These are cases where the notei

imply that very similar computer logic is applicable to two sets

of record posit ions . The card-type image of the Cr in error, which

is printed on the error print-out, and guidance provided by the file

format sheet provide clarification of the statements in all instances.

Error statement number 1, “Card Type Columns 79-80’ means that
the card-type code has been found to be omitted on the card print-out .

Omission of this data element from a card precludes proper identification
of the data and filing is impossible .

Error number 15, “No Alpha in Column 8”, is printed when a CT is
encountered by the program that has data which complies with the

prescribed attributes of data concerning a calendar inspection action,

but does not have an alphabetic leading character in the serial-number

portion of the JCN as required by the detailed documentation procedures.*

Error statement 21, “48-50 NOT 43-45’ refers to record positions
48-so an d card column s )43_)45 of an 11-card which contain the

malfunction code reported. By testing the data in accordance with

*See the NAMP, OPNAVINST 14790.2, Change 1, Vol. III, Chapter 3,
Section 3014-.e, “Detailed Documentation Procedures-- Oalendar Inspect-
ions” .
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note 33, pertaining to data elements on the file format concerning

assisting work centers,the computer can make the distinction between
a primary work center and an assisting work center. Only assisting-
work-center data must enter record position 11)41-1178 . One of the testE
makes use of the rule that an assisting work center must report the

same malfunction code as the primary work center being assisted

(see file data format note 33, criteria (3)).

Error statement 22, “NOT 00/46-47” refers to the quantity of
items processed as found on a CT-ll in card columns 46-47. AssistIng

work centers are required to report zero items processed. The above

statement Indicates that the computer has identified a record which,
up to that point in the check process, meets the criteria for
assisting-work—center identification, but the non-zero—items-processed

quantity has disqualified it . (See Note 33-(3) in the file data
format).

The error statement numbered 25, “ LEVEL COLUMN 28”, ind icates
the CT as being marked by a ma intenance level code which is different
from level-i or level-2 . These are the only maintenance levels for

which the 983-MDCS was designed to function .

“UPDATE NONEXISTE NT JCN ” as an error statement indicates that
a file up-date card was being processed and the JON indicating the

‘ 
file record to be altered by the update does not corre spond with any
record JCN on file and the update operation cannot be carried out .

Error number 43,rea ds: “SUFFIX COLUMN 11”. This statement may

occur when the tests of the data are applied to CTs 41, 46, or 47,
before entr~,r of data in record positions 1248-1325. The file will
not accept these CTs If they have suffixed JCNs . These cards contain

Technical Directive Compliance (TDC) data. The detailed documenta-

tion procedures do not provide for suffixing the JCNs used on TDCs. 

‘— .— -~~ ,— ——— — ————— — — — — —  — — — — — —~~— — — —— —————I— 



Error number 45, “ASSIST WC ii~s 0000/48-51” singles out
assisting work center reports where the man-hours data has

not been reported.

Error number 53, “IS IT ASST WC 25-27 = 402 - 404”, signifIes
that a CT being checked for transcription as an assist ing leve i-2
work center in accordance with note 33, criteria (6), has qualified
as an assisting-work-center card up to this point, but has been
diqualified from file entry because the work—center code, 1.n card columns
25-27, is equal to that on file in record positions 402-4024. These
latter posit ions are reserve d for the primary wor k center ’s code .
An ass isting work center ’s code must be different .

Errcr number 54,”NO PRIMARY WC IDENT ”
, signals that the computer

was processing a CT-li coded action-taken Y, maintenance 1evel-2,~-iavIng

a non-suffixed JON . In this instance one of the qualification checks
before entering t hese data in f ile record positions 1l27-1140 (which are
reserved for levei-2 troubleshoot-action data) is that the card ’ s work-
center code (card columns 25-27)must equal the work-center code on

file in record positions 402-404. Lacking this equality of data elements ,

the computer will classify the data as erroneous.

The error statement “ IS IT ASST WC 25-27 = 641 - 6143”, which

is numbered 57, has the same mean ing as the similar statement numbere d

53, except that it applies to the subassemblies section of the file format.

4.12.4 Page Partitioning on Totals

There is no page part itIon ing of the error print out, except
that a new page is started when the error summary list is printed.

Totals for card s of the 57 detectable errors and the overall
error sum are printed on the summary sheet along with the number
IndIcating the total number of new file records generated by the

current transcription run .
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The error print-out is not titled since It is of the nature of
analyst’s working papers and Is not intended for general distribution. -
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4 .13 Res idue File Print-Out

4.13.1 Purpose

The 983-MDCS residue file is the magnetic tape containing the

3M CT images of records which could not be entered into the file .
Such non-entry may be due to lack of file space, lack of proper
Identif ication , or any of the other reasons given un der the section
of this appendix entitled “Residue File Codes” , Section 2.5.1*. This

display gives visibility to the residue file records, providing a

means for monitoring the contents of this file .

4.13.2 General Descr ipt ion

As i l lustrated by Figure-i , Di splay 13, this display is simply
a close-spaced print-out of the 80-column card-type images. Each

individual CT image occupies one row of the print-out and is assigned
a record number, printed to the left-hand side, follow ing the symbol
“REC.” The word “ DATA ” followed by the number “80” ind icates that
the number of character positions allowed by the computer for the

record which follows was 80 positions . As illustrated by the f igure)
the printed records are arranged in blocks of 100 each .

The residue file print-out -- along with the error print-out --
is a product of each 983 MDCS file data transcription run. Titles

are not provided since the print-out is regarded as analyst ’s work-
ing papers which are not for general distribution.

*See Section 2.6 and Figure 3 for a description of the use of the
residue file tape on subsequent file transcription runs to affect

automa tic transcription of records from the residue file to the
main file if identificatIon of any residue records by comparison
with current data Is possible .
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