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FOREWORD 

This report (Volume I through Volume VIII) represents the final phase of 
a study and test which was initiated in September 1964 to explore newly devel- 
oped techniques and devices for presenting T. O. (Technicul Order) type in- 
structions and information.   The eight volumes of data contain the result of a 
test conducted in an operational environment using concepts developed during 
an earlier phase under Contract AF 04(694)-729 ano documented in BSD-TR- 
65-456.   Both the early phase and final phases which were accomplished under 
Contract AF 04(594)-984, Project 1316, "Presentation of Information for Mainte- 
nance and Operation (PIMO)", were started in June 1966 and completed in 
April 1969.   Thie final report was submitted in May 1969. 

The original program documentation was prepared by Mr. C. L. Schaffer, 
5MTE, in 1964.   He subsequently functioned as the Air Force Program Direc- 
tor and Chairman of a Working Group which monitored all development through- 
out the life of the project.   This Group was composed of individuals from var- 
ious Air Force commands (AFLC, MAC, ATC, ADC, AFSC) and the Army 
Command (AMCPM, AXMLE) knowledgeable in the various maintenance dis- 
ciplines and all facets of the T. O. system.   Capt. Don Tetemeyer, the Pro- 
ject Scientist during the formulative stages of the Program was largely re- 
sponsible for the basic test structure.   Mr. John Saunders was the monitor 
for all contractual aspects until his reassignment in 1968. 

Any success one may attribute to the project must be shared by numerous 
individuals; however, major credit and appreciation are due General Howell M. 
Estes, J>.\ , Commander of the Military Airlift Command, who provided the 
C-141A aircraft and the bases at Charleston, Dover and Norton for the opera- 
tional test.   Sharing in the credit for the MAC contributions are Lt. Col. Don 
Watt and his staff at Hq. MAC, and Col. Foreman, CoL Hensi, W/O Van Riper 
and all the personnel at Charleston Air Force Base and also at Dover and Norton 
vrho participated in the test.   The hardships imposed on their organizations 
are recognized, and we sincerely appreciate the special efforts put forth to 
overcome all obstacles.   The test could never have been conducted witkout the 
cooperation and competent performance of these many individuals. 

We are especially indebted to the Air Force Human Resources Laboratory, 
Wright-Patters on Air Force Base for their financial contributions at a critical 
point in the project; and also to the Army Materiel Command, who believed the 
test potential of sufficient magnitude to warrant the expenditure of their funds. 
We are most grateful for their confidence and assistance.   It is most assuredly 
the primary factor that permitted completion of the test. 

This technical report has been reviewed and is approved. 

Ja&L 
D. A. Cook, Lt. Col. USAF 
Hq. AFSC (SCS-2) 
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ABSTRACT 

This report describes the latest phase in the program to develop and 
evaluate PIMO (Presentation of Information for Maintenance and Operation); 
a job guide concept applied to maintenance.   Between August 1968 and April 
1969, a test was conducted at Charleston AFB, South Carolina, to deter- 
mine the effectiveness of PIMO.   Three immediate behavioral effects were 
expected:   1)  reduction in maintenance time, 2) reduction in maintenance 
errors, and 3) allow usage of inexperienced technicians with no significant 
penalty.   Experienced and inexperienced Air Force technicians performed 
maintenance on C-141A aircraft using PIMO Job Guides presented in audio- 
visual and booklet modes.   Performance was measured in terms of time to 
perform and procedural errors.   The performance was compared with the 
performance on the same jobs by a control group, i. e., experienced tech- 
nicians performing in the normal manner.   The following conclusions were 
drawn from the test results:   1) after initial learning trials, both experi- 
enced and inexperienced technicians using PIMO can perform error-free 
maintenance w'thLi the same time as experienced technicians performing 
in the normal manner,   2) inexperienced technicians perform as well as 
experienced technicians when both use PIMO, 3) there is no significant 
difference between audio-visual and booklet modes, -A) the users revealed 
an overwhelmingly positive reaction to PIMO, and 5) the performance im- 
provements provide the capabilities to significantly improve system per- 
formance defined in terms of departure reliability, time-in-maintenance, 
and operational readiness.   This report also presents a description of the 
recommended operational system, specifications and guidelines for PIMO 
format development, including troubleshooting. 
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SECTION I 

PIMO BASIC TECHNICAL DATA STORAGE (BTDS) PROGRAM 

INTRODUCTION 

A true test of a technical data management system is the degree to 

which the data reflect the details of the system which it supports. 
In» -peed and completeness with which the data are updated to reflect 
the latest equipment configuration and maintenance techniques of the 

system are two of the most important criteria of data management 
effectiveness. 

Notwithstanding the expenditure of considerable resources, there 
does not exist in the armed services a suitable operational technical 
data configuration control system.   It is considerably more difficult 
to control the needed changes to the technical data than it is to con- 
trol hardware changes.   One hardware change precipitates the re- 
quirement for myriad technical data changes.   For example, one 
change to any aspect of the landing gear assembly of an aircraft 
generates requirements for changes to such documents as mainte- 
nance procedures, parts lists, special tools lists, supply catalogs, 
etc.   Changes to maintenance procedures could require updating of 
electrical, structures, or hydraulic sections of the appropriate mai; ue 
nance manuals. 

The problems of managing changes to technical data are aggravated 
by factors which transcend those of the sheer size of the data base. 
The different methods by which hardware, hence the supporting 
technical data, are acquired by the services add to the complexities 
of the management problem.   Control of the technical data supporting 
system hardware procured from a system contractor differs from 
GFE hardware procurement data management procedures. 

1-i Vol.S 
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As a part of the PIMO Phase II contract for the Air Force, Serendipity, 
Inc. focused upon the problem of technical data updating.   Serendipity 
developed the Basic Technical Data Storage and Retrieval (BTDS) Sys- 
tem for the production control and change control of technical data. 
(Technical data were used throughout the test to mean maintenance sup- 
port data such as maintenance procedures, IPB data, and parts listings). 
The BTDS is an integrated group of computer programs used to identify 
technical data affected by changes and modifications to military systems, 
and to control the production of the data and its changes 

Project PIMO had as its major goal testing the concept of a new presen- 
tation format for maintenance data.   The testing of this format called 
for the reformatting and control of a set of maintenance data.   Essentially, 
this data consisted of all on-air craft maintenance data for the C-141A 
aircraft, excluding the IPB and the flight manual.   The BTDS Program 
was developed in order to ensure the timeliness of the data during and 
after its production, and also in order to ensure the actual production 
control of the data during the initial reformatting and revision phases. 

The BTDS was made up of two sets of programs.   The first group of 
programs performed the configuration control function of the Data Con- 
trol System, thus providing the vehicle by which engineering changes 
were transformed quickly and completely into technical data changes 
required.   A second group of programs provided for the production 
status control of the maintenance data and revisions as they were being 
produced.   A discussion of each, the Configuration Control and the Pro- 
duct'"»« Control Programs of the BTDS follows. 

V0L8 1-2 
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SECTION II 

CONFIGURATION CONTROL PROGRAMS 

DESCRIPTION 

The Configuration Control Programs of the Basic Technical Data 

Storage and Retrieval System were designed for the storage and 

recovery of information pertinent to the controlling and updating 

of maintenance data,   The basic program represented a central 

depository of all information associated with the content of the 

maintenance data.   This depository was *» the form of a digital 

computer storage program. 

A user language conducts the interface to the BTDS so that data 

control and all program options can be exercised with technical 

data information, but without requiring programmers. 

The BTDS Programs had the following capabilities: 

1.       Storage of all information pertinent to the development of 

technical data. 

1.       Acceptance of revisions of designated data. 

3. Retrieval of specified data. 

4. Retrieval of answers to specific queries. 

The BTDS Program was written in COBOL for large computer sys- 
tems.   (See Appendix I for the system and program flowcharts. / The 

computer language provided maximum compatibility with computers 

other than the ones presently being used.   This, of course, is not to 

imply that the BTDS Programs would operate on other computers at 

present, but that the program was appropriately configured to be con- 

verted with minimum re programming. 

2-1 Vol.8 
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The BTDS Configuration Control Programs were used to relate dlf ttally 
specific source and reference material to the technical data.   This infor- 
mation was stored in the BTDS.   The inputs to the BTDS were thus« 
scarce data, drawings, or reports, which were med to develop the 
maintenance procedures, parts lists, special tool lists, IPB.   The pro- 
gramming enabled the identification of ail data (at the paragraph and 
p%ge lew!) which would be affected by any change in the system equip- 
ment,   furthermore, changes in maintenance techniques or test equip- 
ment were transferred by the 3TDS into change requirements for the 
maintenance data.   The program storage and retrieval capability used 
is Project PDfQ for the C-141A was sufficiently generic to be equally 
applicable to missile (systems such as ATLAS and SATUBN,  to large 
aircraft systems, and to ground -based equipment such as tanks and 
heavy artillery„ as well as to complex communication systems. 

Figure 2-1 describe? the prime system and technical support data p: 3- 
duftion and modification interaction.   The efficiency of the maintenance 
system was determined by the degree to which the maintenance support 
data represented the latest prime system configuration.   The changes to 
tM operational equipment were accomplished through modification kits 
is the field.   The modification to the maintenance data occurred through 
either complete manual revision, change notices and /or supplements. 
This was true of all manuals including the Illustrated Parts Breakdown 
and associated parts listings as well as the regular maintenance pro- 
cedure manual®. The BTDS Configuration Control was a vehicle by 
which these technical data cotiM be updated to represent the latest 
equipment Configuration. 

This retrieval capability was, of course, the real advantage of the 
system.   It was the vehicle by which specific segments of the mainte- 
nance support data were identified as candidates for revision.   The 
only input required for this identification was the identification of 
techalcti order changes, engineering drawing changes, end item 
changes and part number changes.   For Project PIMO, the prime 

V0L8 2-2 
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•ource material was the C-H1A Technical Orders, and these technical 
»rdtrs were the major Qi>e«m«utation associated ■with the PIMÖ pro- 

- 
eate««.   A« changes occurred to technical orders, the changed para- 
graph or figure numb«r was used to interrogate the BTDS.   However^ 
usiag the BTDS is the development of the initial maintenance data /or a 
new system, the prime source documentation was the engineering draw- 
ing«, enä item, itsd part numbers associated with specific portions of 
the maintenance data. 

The Basic Technical Data Storage and Retrieval System has been opera- 
tionally employed for the past two years by Serendipity, Inc. on Project 
P11SO.   The ETDS has more than met expectations in the area of con- 
trolling and updating technical data. . 

The BTDS Programs were developed *ith sufficient latitude to ensure 
their use as the primary tool for the initial development of maintenance 
manuals for any new system.   The following is a brief description of 
some of the outputs and uses of the BTDS during Project PIMO. 

The method used in storing source data during PIMO provided the latitude 
of associating specific material in the maintenance manual with: 

Technical Orders, Engineering Reports, Test Procedures. 

SOP iStandard Operating Procedure, used in many different 
maintenance actions.) 

i 

Frd Item part number. 

Special test equipment, tools and parts. 

Applicable IFB figure Lumber. 

Figure 2-2 is an example ol an SOP query.   The SOP's were developed 
to ensure that instruction» would be written the same way in every 
maintenance manual section. 

2-4 
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2-5 Vol.8 



MI.U.   II »I (HI 11J 

The query request started, "Find activities related ta SOP Z-l".   Z-l 
was actually a procedure for preparation for Bear Wing Spar maintenance; 
and {«rts of ths SOP were used in many of the maintenance actions for 
flight controls and structures.   The results were that the BTDS identified 
14 unique activities. 

During the source data documentation, all pages of each activity were 
coded as to the content of the illustration shown.   This coding was at 
th*t removable end item level of indenture.   This coding also permitted 
the identification of all f *ames of every activity which was concerned 
with a removable end Item. 

Figure 2-3 shows the result of the query, "What activity frames are 
affected fey end item TO6004 (IFF Radar Antenna)?" Four activities 
are litte*!.   If the existing model of the IFF Radar Antenna were re- 
placed with a new model of antenna, this query would result in the 
identification of maintenance instructions possibly requiring illustration 
changes and changes in maintenance instructions associated with that 
end item. 

This same coding scheme was used to identify subsystem component 
references wb/*n an engineering change affer' ing a subsystem was ap- 
proved for modification.   An engineering change affecting modifications 
to the HF-102 Communication System would be reviewed to determine 
the end items undergoing modification.   If it were determined that all 
removable items in the HF System were affected, codes representing 
those end items would be used to query the BTDS.   Figure 2-4 is the 
result of that query and the printout gives six different maintenance 
activity codes which were affected by modification of this system.   All 
reference to the system within the maintenance manuals could then be 
updated according to the engineering change. 

Tools, suppLi-a and test equipment were alto coded against each frame 
calling out the equipment. Figure 2-5 is a printout of the results of a 
query on aliphatic naptha, a cleaning solvent.   The printout lists 18 
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OUERT—riHD AC09BS RELATED TO TTTFlsSSg      r«ß«n-N-§5    TMAMI-ALIPHATIC 

HAFTH* 

ACODE 
ACOOE 
ACOOE 
AS sue 
AC ODE 
ACODE 
ACODE 
ACODE 
ä€ ODE 
ACODE 
ACODE 
ACODE 
ACODE 
ACODE 
AC ODE 
ACODE 
AC ODE 
ACODE 

101000940« 
I000000409 
£930009490 
1040099499 
L0«S9i 30499 
L069199499 
999689499 
9999999499 
508ÖÖÖÖIÖ0 
9090099490 
S090039499 
S090090S91 
S069999499 
S0CO0SO490 
TQ60000S91 
11800910400 
V089099409 
XOTOOOOldO 

99 OP 
HO OF 
so or 
no or 
»o er 
»o or 

mm or 
wo or 
wo or 
MO or 
HO or 
«o or 
HO 0F 
m or 
HO or 
HO or 
HO or 
m or 

AFRECTED rftAMES I» ACTIVITY • 99 
AFFECTED FRAME* 1H ACTIVITY * 94 
ATTESTED FRAMES IN ACTIVITY ■ 99 
AFFECTED TRANES IH ACTIVITY * 99 
AFFECTED FRAMES SH ACTIVITY * 99 
AFFECTED FRAMES IH ACTIVITY * 99 
AFFECTED FRAMES IH ACTIVITY » 99 
AFFECTED FRAMES tH AST !»!TY * it 
AFFECTED FRAMES IH ACTIVITY » 93 
AFFECTED FRAMES IH ACTIVITY « 99 
AFFECTED FRAMES IH AfTIVSTY • 99 
AFFECTED FRAMES tH ACTIVITY * 99 
AFFECTED FRAMES IH ACTIVITY • 99 
AFFECTED FRAMES IB ACTIVITY * 99 
AFFECTED FRAMES IN ACTIVITY • 98 
AFFECTED TRANES IH ACTIVITY - 99 
ATTESTED FRAMES IH ACTIVITY » OS 
AFFECTED FRAMES IH ACTIVITY - 99 

OUERY REQUEST COWIXTE 

Figure 2-5 Sample BTDS Query Printout (Supplies) 

2-9 Vol. 8 



1111,11 Uli HI IIB I1WMI itpilHHUIHHW HUI1I,IJ,IHWWWWJP»«I »""» u 

activities using the solution.   If all references to the solvent required 
modification ca the solvent were to be replaced with a different type, 
the BIDS could be used to identify each and every page of the mainte- 
nance data which called out aliphatic naptha.   This assured that all the 
material which might be affected was identified in a matter of moments. 

Teat equipment used in a system maintenance also undergoes changes. 
The BTDS documentation allowed all references to special test equip- 
ment to be printed out, giving the test equipment number.   Figure 2-6 
lists 14 maintenance activities which were affected by the tester, Model 
LiO.   A iurther advantage of this test equipment inventory system of 
the BTDS was that this information detailing the various references to 
specific test equipment could be used with maintenance action frequency 
of occurrence data, allowing the suppliers of this equipment to approxi- 
mate the quantity and type of test equipment allocation to each user 
location. 

Each of the Remove and Install activities referenced an applicable IPB 
source for the removable item.   With this information documented in 
the BTDS, one could identify all Remove ard Iriitall activities associated 
with any particular IPB figure number.   Figure 2-7 is such a query, 
asking for all activities applicable to Figures 5-84 and 5-65 of Techni- 
cal Manual T.O.   1C-141A-4(IPB).   Two activit'es were affected by the 
first figure, and three by the second.   Any chang« to an IPB figure could 
easily be translated to activity candidates for change. 

The above samples of the BTDS output serve to indicate some of the ways 
la which the BTDS Program can be used as a technical data management 
system.   The program itself would most benefit a technical data manage- 
ment system at the earliest development of the technical data, when any 
system is undergoing its most severe design changes.   The source data 
would then become engineering drawings, engineering reports, etc. 
The effects of engineering changes and changes to the engineering data 
on the maintenance manuals could be readily and completely deU -mined. 
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t-.tlERY--FIHD ACODES RELATED TO YTYPE»C86 TB0»663S-SS8*6496 TRANS-TESTER 
MOSEL LIC 

MC ODE 
ACODE 
ACODE 
ACODE 
i CODE 
ACODE 
AC ODE 
ACODE 
fCODE 
AC ODE 
ACODE 
AC ODE 
AC ODE 
ACODE 

0080000600 
9050000100 
0000079460 
0000096400 
0000109400 
0066570460 
0080000660 
00900101CO 
0080030196 
0090010600 
0090080600 
0096390290 
090001§100 
BO!0059100 

HO OF 
>o or 
MO or 
»o or 
86 or 
86 or 
86 or 
86 0? 
to or 
»6 or 
80 or 
86 or 
80 or 
80 or 

AFFECTED 
AFFECTED 
ATTESTED 
AFFECTED 
AFFECTED 
AFFECTED 
AFFECTED 
AFFECTED 
dtrrSaJCTED 
AFFECTED 
AFFECTED 
AFFECTED 
AFFECTED 
AFFECTED 

F8ANS8 18 ACTIVITY * 03 
FRAMES IB ACTIVITY • 66 
FRAMES IB ACTIVITY • 68 
FRAMES IB ACTIVITY * 68 
FRAMES IB ACTIVITY • 880 
FRAMES IB ACTIVITY ■ 68 
FRAMES IB ACTIVITY • 67 
FRAMES IB ACTIV2TT - 08 
FRAMES IB ACTIVITY - 83 
FRAMES III ACTIVITY • 85 

IB ACTIVITY « 63 
IB ACTIVITY « 63 
IN ACTIVITY • 68 
IB ACTIVITY • 04 

FRAMES 
FRAMES 

Figure 2-6   Sample BTDS Query Printout (Test Equipment) 
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Figure 2-7    Sample 3TDS Query Printout (IPB) 
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C.       PROCEDURES : 

The BTOS Program was the tool for updating maintenance proced»:<*e 
source data.   In order for the system to have the capability for an 
efficient and fast update to the maintenance procedures, this BIDS was 
programmed to store information for > ach maintenance segment.   A 
maintenance segment is that portion of the maintenance data which rep- 
resents the data peculiar to sane maintenance action or descriptive 
of a particular functionally related group of hardware (subsystem),an 
individual end item, or group of end items. 

Examples of maintenance segments are the following: 

"Bench checkout procedures for the VHF Navigation System", 

"Adjustment of the Engine Fuel Control System". 

"Removal of the Fuel Control Unit", and 

"Illustrated Parts Breakdown of the Rudder Power Control". 

Each segment had a unique activity code to locate it in the BTDS and 
each was documented with the following information at the page (or, if 
preferred, paragraph level} via a BTDS input form called Maintenance 
Activity Data (MAD) sheet: 

1. Applicable end items identification, 

2. Source data, 

3. Applicable IPB, 

4. Applicable special loola or test equipment, and 

5. Applicable part numbers. . 

a*       Erd Item Identification.   All pictorial source data were 
associated with the maintenance segment and page.   The pictorial 
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coding system allowed the interrogation of the BTDS for pages 
(and maintenance segments) affected by an end item change. 

b. Source Data (Drawing* and Reports).   All textual source data 
ueed in the ö^velopsm>*i.A of the maintenance segment was coded on the 
Maintenance Activity Data Sheet fora. by engineering drawing or report 
number, revision date, and, if applicable, paragraph number or sheet 
number. 

c, Applicable IPB.   For all types of maintenance data except Illus- 
trated Paris Ereakdown, the applicable IPB Technical Manual number 
revision date and figure numbers were coded against the maintenance 
segment.   This IPB source was that figure number which illustrated 
the applicable maintenance segment end item and included the part 
numb«? listing.   This allowed cross-referencing between the parts 
breakdown used by supply and the maintenance procedural data used 
by fc*» technician. 

#«       Special Tools and Test Equipment.   For each activity, special 
tools and test equipment were coded by name and number and associated 
with those pages within the maintenance segment which called out their 

End Item Part Number.   The end item part number or numbers 
for the end item involved in the maintenance segment were listed 
against the pages upon which procedures or descriptions appeared 
against the end item.   In the case of a single end item used on all of 
the system units, a single end item part number was listed with a 
"Usable On Code" of ALL.   If more than one part number was applicable 
for an end item, each part number was listed against those pages which 
include procedures upon that end item.   Tf the part number was usable 
on only a certain modification of equipment, then a "Usable On Code" 
(f*OC? was assigned and coded against the end item in the BTDS 
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The Maintenance Activity Dependency Sheet for each maintenance seg- 

ment was inserted via the keypunch into the BTDS storage system. This 

MAOS form identified for each PIMO maintenance segment:   1)  the source 

data from which that segment was taken,   2) the end item part cumber, 

and  3)  special tool number«? used in the reformatted maintenance pro- 
cedure. 

The BTDS also accepted all inquiries listing source data changes.   These 
inquiries were keypunched and entered into the BTDS Program.   The 

results of these inquiries were printouts listing, lor each query, the 

name and maintenance segment code of each maintenance instructions! 

page affected by the change. 
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SECTION m 

USER LANGUAGE 

H8THODUCTION 

The BTBS utter language was specifically designed to satisfy the manage- 

mmt »teds of a technical data management system by giving control of 

Ute storing and modification of data and the direction of inquiries to the 

Bier viable language.   Using BTDS language, the user could define his 

irt^pest «sing a statement or series of statements.   A free-form method 

of (ist* taput, BTDS-O-GRAM was employed to facilitate keypunching. 

This form was utilised for all computer request statements except 

STORE, whsjh was an integral part of the Maintenance Activity Data 

Sheet <MA2>S): Figure 3-1. 

B,      SYMBOL 

The following symbols are part of the BTDS language: 

*        The equal sign separates the parameter designator from 

th*1 parameter names or control word. 

,        The comma separates the parameter names and values. 

(        The tsft parenthesis beg' .-a a field with one type of 

information. 

The right parenthesis ends a field with one type of 

information. 

Basic technical data reference information was stored in the BTDS files 

■*4a the Maintenance Activity Data Sheet (MADS) under the command 

■S$PSIR iAWSJ.   The command was included on the MADS input form; 

tlms, the data were ready for BTDS Control once the MADS form was 

* riijMi>y' 
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Figure 3-1  Maintenance Activity Data Sheet 
(MADS) 
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Each activity segment was defined in the end- item -by-function matrix. 
This matrix was essentially a maintenance requirement list giving the 
procedure to be developed.   The matrix listed C-14IA end items/sys- 
tems and the maintenance functions (e. g., Remove, Install, Operational 
Checkout procedures) supplied for the system or end item.   Figure 3-2 
shows a sample page from this matrix.   The end item or system group 
had a unique alpha-numeric six-digit code.   This code along with the 
function code (at the top) gave a ten-digit code for that m&inieaance 
segment.   This code was the basic identifier of each individual activity 
(maintenance segment) document in the BTOS. 

The MAOS, whether referring to a maintenance action or a system 
operational description, contained basic data related to the maintenance 
data.   These data were sources of information used in the STDS.   The 
MADS was used as & keypunch form and therefore had a strict format. 

ENTRIES 

Following is a brief description of each entry on the sheet. The block 
in the upper right-hand portion of the form shows how to write letters 
and numbers. 

ANALYST Initials of the writer who develops the maintenance 
data. 

ADATE 

REV 

ACODE 

The date, written in the order shown, when the 
activity is completed. 

The revision number. 

The activity code which identifies the particular 
maintenance segment (activity).   The code is a 
ten-digit alpha-numerical number.   The first 
six-digits identify the end item piece of equip- 
ment; the next four, the type of maintenance data 
being performed.   This code number may be ob- 
tained from the end item by function matrix. 
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MOBOHig 

ANAME 

OFC 

ENAME 

FRAME 
through 
NEPNO 

wuc 

INCA 

ETADU 

STYPE 

Assigned Activity Name.   This is restricted to 50 
characters including spaces.   To save character 
space, abbreviations will be used for common 
function names. 

Indicates where activity is performed. 

End item or system name (same as in the activity 
name) restricted to 30 characters and spaces. 

These are quantity counts of the remainder of the 
items on the form.   They should all be filled (with 
zeros where appropriate).   All following entries 
on the MADS ere numbered so that the quantity can 
be obtained directly from the last entry made. 

Enter all work unit codes which are applicable to 
this activity.   These can be obtained from the Work 
Unit Code Manual. 

Incorporated activities.   If another activity is ref- 
erenced anywhere within the activity, the activity 
code for that activity is entered here. 

Equipment this activity depends upon.   Enter the 
equipment part number for any equipment item« 
which are affected while performing this activity. 
This is necessary since a change in that equip- 
ment might change the performance of this activity. 

Type of source document.   Type codes are as follows: 
TOP -- Technical Order Paragraph 
TOF -- Technical Order Figure 
IPB  -- Illustrated Parts Breakdown 

EDO -- Engineering Document.   Includes drawings, 
specifications, reports, etc. 

3-5 Vol.8 



mammme  ■— ; " • ■ — 

SHO The source number is the engineering document 

number, drawing, report, etc., just as it is 

written on the document. 

FSTART 

PENS 

REFERENCED 
FRAMES 
(PAGES) 

TNO 

This entry provides the identifier for the portion 

of the source document used for a specific page 
(frame) of maintenance data.   The ten spaces 

allotted on the MADS are broken into groups of 

three, four, two and one (in that order) fov coding. 

This entry provides the identifier for the portion 

of the source document that along with the FSTART 

entry includes the total portion of that document 

which was used as the source entry. 

The next column is headed NO.   This entry is the 

total number of frames to which this source ref- 

erence applies (greater than 17 if the listed frames 

take more than one line).   Following that is listed 

the page number to which this source reference 

applies. 

A code specifying the type of tool used.   Type codes 

are as follows: 

STL -- Special tools (e.g., torque wrench, bearing 

removal kit). 

CEQ --Checkout Equipment (e.g., signal generator, 

multimeter and other test equipment). 

SEQ -- Support equipment including expendable sup- 

plies, spares, local manufactured items, 

aerospace: ground equipment (AGE), and 
ground-hand/ing equipment. 

Identifying number for the referenced tool equip- 

ment or supply item. 
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TNAMfc* 

UOC 

EFNO 

Tool name,   limited to 30 characters and spaces. 
The quantity of frames on which this "tool" is 
mentioned is entered under NO, followed by the 
number of the frames on which it is used, 

^~ 
Usable-On-Code that specifies model to which this 
activity pertains. 

Equipment part numbers associated with this activity. 
You may find that the end item has several part 
numbers.   Each part number will be listed on the 
same line as the Usable -On-Ccde which applies 
to that part number.   If particular frames apply 
to different Usable-On-Codes or part numbers« 
these will be listed under Referenced Frsmes. 

A summation of the foregoing description appears in Table I. 

In response to the command STORE (AWS), the BTDS Program generated 
a printed image of the M ADS input form as stored in the data files. Ex- 
amples are shown in Figure 3-3. 

D.       PRINTING MAINTENANCE ACTIVITY DATA 

A complete log of all MADS forms was maintained by BTDS Control arid 
was available for reference.   When additional copies of MADS infor- 
mation were required, they were generated by the command 

PRINT (AWS) (ACODE  * X) 

where the parameter "X" is any 10 -digit activity code.   In response to 
this command, the BTDS Program generated a printed imuge of the 
MADS input form. 

Examples of PRINT requests and computer responses sure shown in 
Figures 3-4 and 3-5. 

3-7 Vol.8 



3-8 

IBBIBBaaWBM 



2 
O 
»Ml 

fa 

i a 
9 g* i 
5 « 
^! ** 

Si 

s a 
" OJ 

U 
Ü 1 
8 

a 
• o 

« & 

'S* 

5 ° 

£>! 
■M   •»-> 

S3 

J3 o 
u c 

* S «a 

5151 3 O 

I i 
c 

Ö 

! 
3 a 
S 
n 
9 
"3 

x 3» 
©5 

*> +■» ** ♦* -w ♦0 
H£ to n a Si 85 • 
8| £» fc £> 5 £ » 

a i 1 a M £ 
f?w a c c e C c 

< < < < <c < CO o 

3» 
9 C 
H? 

a" 
o J* 

CO o 

Of 

«9 
C 
< 03 O 

§ 

i 

W g 
< 

O 

•^ o   -«oo   -«to   *-«©   rn to    Q nj    fL. 

Ü 
JQ 

u 
> 

-« o 
©•* 

3J 

U 

0.   "°   Ä 

o •? -2 
>  > 

IN IN d (N C* -< O C* o m ©   o 
em   t» »a ja I 

2 

55 2 
< <  < 

W 
OQ 

as 
0 

s 
k5 

g 
Ü 

S 

2 
8 
H 
S5 

2 
OS 

K 

Q 
W 
UCQ 

0 e <  O 
i {H 2  2 
CO H H b 

3»9 



a 

Ssf 

H 

n.'; 

|»K 

III 

m « 

< 

I M' f P* 

»-« 

3-10 



MB! 

r ftCMMWm wtt M» 

MM mmm Mm? M* *ns«r w. s» 
ISMM~M»I • 

WH «M imf MOM MM 

M8SW3**»    ft**«»*» «Mtmtx» i   MM-iKM* 

IHM - «MM MM t   MJRMf 
mMMt 

'   mac 
(NU 

IMC - 

f (MM - 

SVY#tf                   SM 
UM»  «ISIC-l«t«-M 

PUM*           MM 
i«lMI (MMtM»»HMS»Mtü n It» 

1?»)   dSK-i * I *»*-<» 
mm inic-t4t*>e-4 

iMN) IMMMJWMilMMIMMl H 1« 
M IM 

«nvt jfeu-i*i«-ä-« nmi mmtrnuntmntiM* El 4M CI 

lUtl»  *"H.-*-SiH' 
<u«* i»-Me««nT 

1 IOKMC 
> iUOUHM 

1 IM 
i l«t 

VMX                           (MB 
ISiU   l*»iiOC}-lC! t 1 

1 1 
1 1 
» 1 

MM« 

f 
I 
£ 
S 

t 

tfMMIMM 
MMJ 

MlarWMU  «mm MT*  MECT 

•fCt MDCAMI f»T»Uf •<* MM ST «.  Sf 
rSRM-Mtl 

«M 

Rfft AM  I"»ST  FOIMM GMIM «CM?  HIM  tlMI 

towtMM  *i*i«eoi   Mwmtin i   c*?f-*ssj*? 
I N»I*   -   IN.HMO CNCItt 

MIC  - 
l<K*  - 
I'»Ml  - 

kT-UFf  1IMI 

itr»r MC 
»if«) iroic>i*i*-tt 
Mil»?   ;I(1IC  UI6-)-' 
UO»l    !»CU-t*3*-?-« 
ctn»» uru-ui»-*-« 
i»n»i unit-i»«-*-* 
iron i tnic-l»!*-?-* 
iron ifcu-i*tw-« 

itw i«c 
Uf9l   I«VC< KH 
ICEUl   (»KCI* 
ICiSi    I8IHI» 

HOC [MM 
1*111   <1»?MCC-ICI 

«MN4I 
MMM*CT a?CfAi»U 

MfM»*M 
MMC Mt 

«MA 

IV1MI 
}KNI 
1NWI 
IMttl 
1KHI 
IMNI 
IKMI 

niM?        »w 
nwwtwmiiMMmn set 
IMM«MMCMtMHMMH  IM 
IMMDMMMMMmMIMI  i*» 
liraMMtllHOMMtl IM 
l«<MMMC«ll«MMM*C«l  IM 
III^MOUMIMIMUI  IM M M 
IMMtMSKtCMMIMUCt  I'M M ** 

I IM 
I  IM 
i act 

www swan's* 

I   ItMtMf* 
I IMI't rt« 
I  IM*» MUfT 

I  I »  » 
MMf  «DM««« 

Figure 3-3    Sample Computer Output of MADS Input Data 

3-11 Vol.8 



r 
$ 

1 

i * v v. t* 
iLi£i in HJ 

Fi *■*• f «4 - Sample S>RINT leqpewt 

s-;ta 

«■    w ii i ii w i p^m ^ IMJUV BBt Mj 



■awt—nfi «nm» *»" swst 

*f ■ MB  K8T 

MMtM4N «fist»  mtmnttjß i  Mrv»scw»? 

r«Mt - 3HSU waf * 

latt - 
CTM» - 

STVPC SdO 
(IMI   tl9IC-l*U-l9 

rrw: imc-t*»*-*-* 

IK!«» IHU-»-I*T» 

■wa*»ga 

«». Mt    £8« 

s 

i ii 
i 

mm 
HI 

»>   t«4 

Cl l«t «• 

l«c 
1*1 

MMt 

IM.ll  imiNMW 
!   I 
I I 

» ( 
» t 

»Ml 

I« 
misi-uni 

am«? «a «cats» m. u 

IMM' 

fNMH 

ISC* • 
IVMtt 

SfWf 
11*91 
IWt 
II»» 
no»; 

UK 
IM»J 

latf «t M«IMH 

WN    «►,(♦»*!    M&VS?«*Ut    ttfS-l 

-  1011 WIMH lUWHiltH 

MM» 

«»1*1 
IIHMI ««»9 «•! 

Ml 

s 
«Mt* »m> 

«8» 

«M PSSMf 
iTBtc-8«i*-i* »«HI ie»wiMM«ii«i«nf»eifi s«t 
ITMC-IM*-!-* «SHei  l»—W»MB»ICIMHBWIi iW 
ITStC-lM*-» IWHI  HMWIÜBM» HWWHWI «W «3 
ITOK-S*!»-*-* NHM  !*«tMMNIMM«Himni Ifif 

U.SMH6 I  I i!   I«* «» 

*w! WKH 

f*WK VHW 

l-'igure 3-r>    Sample Computer Output of PRINT Request 

3*13 Vol. 8 

■HnBUnHSBHSflHOH 



CHASK3HG/DELETIHG DATA 

Changes te the basic technical data were accomplished by deleting the 
oM data Süd entering :he new data.   Deletions were restricted to an 
entire activity; therefore, for any change or deletion of data on an ac- 
tivity, ail information on the Maintenance Activity Data Sheet (MADS) 
was deleted.   Ibis does net mean that one cannot request a specific 
change or an addition of one data item to a storei activity. 

Limited changes, such as a one - for -one change, an addition of one 
source reference, or addition of a special tool to an activity could be 
requested oa the BTDS-O-GHAM.   BTDS Control translated the request 

in a DELETE command for the specified activity, requested the ap- 
propriate data cards to be keypunched, inserted the updated data cards 
in the MADS card deck, and requested a STORE command to enter the 
updated activity. 

Large changes {more than five specific items) required new MADS. 
BTDS Control had the new form keypunched, DELETED the old activity 

sad STORED the new data. 

he command that generated a deletion was 

PgJJETJL (AWS? (ACODE ' X) 

where "X" is any 10-digit activity code. 

Examples of DELETE and CHANGE requests and computer responses 
art shown in Figure 3-8. 

F.      QUERIES 

The BTDS Program would initiate a search of its data files to find all 
items which satisfy specified conditions upon receipt of a Query com- 
mand.   The BTDS Program resitonded to queries by printing a list of 
all activity codes and their relative frame numbers applicable to the 
specified parameter.   The BTDS Program expected a complete and 
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esaet command before initiating action; any portion left oat or improperly 
written resetted ia a diagnostic message and wanted command. 

*-'    Qmtj an Source Data ■■ 

MB re pregested th^ querying of the BTDS Program lor information to 
Termine the «xtent and impact of a particular source reference. 

lie command was: 

{ACODE} 

i wno ) 

AUT « u)     fPEND ' v) 

fSTTPE « x>     (SNO ■ y) 

CACQDB) 
( FUG  ) 

Initiates a transfer to the query program and must 
be presert for ail query results. 

The first parameter indicates whether relative 
frame numbers <FNO) or activity codes only 
(ACODE) are desired. 

The second parameter indicates the type of source 
file te be searched,   "x" may be any ol the source 
types used on the Maintenance Activity Data Sheets 
(MADS) 

mm»y) 

tm?t^mv * «v 

These are: 
IPB 
EDO 
PIC 

The third parameter indicates the source document 
I.D. number. 

The fourth parameter indicates the point at which 
the source reference begins. 
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(PEND = v) The last parameter indicates the point at whi 

source reference ends. 

y ,   u \ "v , are written ia the same format as for MADS iapat. 

The span of paragraphs "u" and V is unlimited»   "a" can be the first 

paragraph of an engineering report and "v" the last paragraph of the 

manual.   If only one paragraph or figure is desired, "uw and '"▼" are 

identical. 

Examples of SOURCE QUERY requests and computer responses are- 
shown in Figures 3-7 and 3-8. 

2.       Qufcry on Tool Data 

This represented querying the BTDS Program for activities and frames 

within an activity that referenced a particular tool. 

The command was: 

(ACODE) 
FIND (TTYPE « x)     (TNO * y) 

(  FNO  ) 

(ACODE) 

(   FNO   ) 

(TTYPE = x) 

(TNO = y) 

The first parameter indicates whether relative 

frame numbers (FNO) or activity codes only 
(ACCDE) are desired. 

The second parameter indicates the type of tool 
file to be searched»   "x" may be any of the tool 

types used on the Maintenance Activity Data Sheet 

(MADS).   These are: 

STL 

CEQ 

SEQ 

The last parameter indicates the tool identification 

number. 
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Figure 3-8    Sample Computer Outputs of SOURCE 

QUERY Requests 
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Examples ot TOOL QUERY revests and computer responses are shown 
ill Figure« 3-9 aad 3-10. 

3.      Query ca «equipment Part Numbers 

This represented querying the BTDS for data references of system equip- 
me»*.   Tbi BTDS Program listed all activities and related frames thai 
ware formatted a&ainst a particular piece of equipment. 

The command was: 

FH3D 
(ACODE) 

{  FNO  ) 
(EFNO • x) 

(A CODE) 

CSPKO = x» 

The first parameter indicates whether relative 
frame numbers (FNO) or activity codes only 
(ACODE) are desired. 

The last parameter indicates the equipment part 
identification number. 

Usually, when Change Control personnel required information concern- 
ing a piece of aircraft equipment, it was desirable to know not only the 
technical data referencing the equipment, but data that were dependent 
on the equipment in some manner.   This information could be obtained 
with a second command which determined if the equipment had been 

referenced as an ET^DU on Maintenance Activity Data Sheet ,'MADS). 

The command was: 

(ACODE) 

(ETADU ■ x) 

FIND (ACODiS) (ETADU « x) 

Note that the first parameter has only one value 
(ACODE). 

The last parameter indicates the equipment part 
identification number. 

Vol.8 3-20 
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Figure 3-H    Example of TOOL QUERY Request 
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Examples of SPNO and ETADU QUERY request« and computer re- 
sponses are shown in Figures 3-11 and 3-12. 

4.       Query oa Activity Codes 

This represented querying the BTDS for references of a particular 
activity code.   This command did not print a list of activity codes that 
were present in the system or a printed image of Maintenance Activity 
Data Sheet (MADS).   These requests were accomplished with PRINT 
commands.   This command initiated a search to locate and print other 
technical data segments that had incorporated this data in their respec- 
tive format. 

The command was: 

(ACODE) 

(INCA - x) 

FIND (ACODE) (INCA 1 x) 

Note that first parameter has only one value 
(ACODE). 

The last parameter indicates the activity code 
where "x" must be the full 10-digU ACODE. 

Examples of INCA QUERY requests and computer response are shown 
in Figures 3-13 and 3-14. 

G.       DIAGNOSTIC MESSAGES 

The BTDS Program included various diagnostic routines for checking 
the mechanical validity of data and the logical and /or content validity of 
data requests.   Error messages which attempted to clearly identify the 
trouble were printed to facilitate the rectification of errors. 

The following list contains the error messages generated by the BTDS 
Program and their explanations.   Words on a messag« that had to vary 
from situation to situation are denoted by "****". 
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Figs»*« 3-13   E~»mple of INCA QUERY Request 
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ERROR «     THIS ACTIVITY IS ALREADY STORED IN THE BTDS 
SYSTEM. EITHER DELETE THE PRESENT ACTIVITY 
OR RE-ENTER THE ACTIVITY WITH CORRECT CODE. 
ACODE « •**• 
(This error message will occur if a MADS has already been 
stored in the data files for the same activity code as the 
attempted STORE.) 

ERROR —     THIS ACTIVITY IS NOT PRESENT IN THE BTDS SYS- 
TEM. 
ACODE * •**• 
{This error message indicates a PRINT request for an 
activity that is not present in the system.) 

ERROR —     BAD COMMAND.     THIS MAY CAUSE A NUMBER OF 
BAD COMMANDS TO BE PRINTED. 
BAB COMMAND = '***• FROM CARD  '*******' 
(This error message will occur anytime a data card is not 
standard to the BTDS input format.   If the correct command 
should have been STORE (AWS) aari was improperly key- 
punched, there will be a sequence of bad commands, one 
for each card in the activity.   This is caused by the BTDS 
interpreting each card in succession in search of a legal 
command.   No action is performed on this command.) 

ERROR —     THIS BTDS REQUEST IS OUT OF SEQUENCE  -    WOULD 
REQUIRE REWINDING ALL SYSTEM TAPES — REQUEST 
IGNORED. 
>#*****$ i 

(This error message indicates that data has been mis- 
arranged -- concerns BTDS control only; '**' would indicate 
the ignored request.) 
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ERROR --     THIS ACTIVITY HAS EXCEEDED THE LIMIT ON •**' 
INFORMATION. 
ACODE * •***• 
(This «rror message indicates that a parameter or« data 
information has been exceeded.   7** information nay be 

SOURCE.  TOOL,  INCA,  ETADÜ.  or EPNO inputs. The 
quantity of the specified information has either been in- 
correctly stated on the Maintenance Activity Data Sheet 
(MADS) or improperly   3ypascked.   No action is performed 
on this activity.) 

TAPE ERRORS — FILES NOT AVAILABLE 
(This error message indicates that incorrect data files 
were mounted at the computer facility.) 
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SECTION IV 

PRODUCTION CONTROL PROGRAM 

A.      DESCRIPTION 

The Production Control (STATUS) Programs are the portion of the BTDS 
System which provided production status information.   This program 

though used throughout the technical data production phases was capable 
of handling change or revision status at the maintenance segment level. 

The program used inputs from production stations (illustration, typing, 

editing, Q. C.) to monitor the over-all production loop with reference to 

each segment or segment groups of the technical data.   The information 

provided by this program was the following: 

1. Identification of all the maintenance information in each 
production station. 

2. Information as to the output of each production station. 

3. Over-all production status of each group of maintenance data. 

4. Information as to the number of loops each package has gone 

through in any station in the production loop. 

Using the inf-    ^ation supplied by the STATUS programs, production 

managemen.        sonnel could evaluate the effectiveness of each of the 

stations in the production loop while also scheduling the over-all 
technical data production program. 

The STATUS program was used during PIMO to supply the production 

status of the technical data to management, and to supply this infor- 

mation both from the standpoint of technical data requirements a id 

the production station.   This enabled management to allocate resources 

to those production stations most requiring it.   Furthermore, these 
programs provided the information for evaluation of the over-all 
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production flow of the data as compared with the scheduled flow. 

B. PURPOSE 

The Production Control (STATUS) Program* were designed to enable a 

monitoring of the production and status of a technical publications 

, process.   They were successfully used during PIMO for this purpose. 

The status program outputs consisted of a series of computer tab runs 

which periodically listed the activity status and the production status. 

The tab runs were updated weekly.   The nurposes of the status program 

outputs were to provide: 

1. The location of any activity package in the technical publication 

process. 

4 

2. A history of the technical publication functions and correspond- 

ingly, . the length of time in functions performed on each 

individual activity package. 

3. The status of the recent and over-all production rate of each 

station (i.e., illustration, typing, editing, Q.C.) in the tech- 
nical publication process. 

4. The status of the number of activity packages either queued or 

in process at each station. 

5. The average performance time in each station and the average 

number of times an activity package had to be "reworked" in a 

station. 

6. The over-all production status of the total effort (percent 

completed). 

C. RESULTS 

1. Current Activity Status 

Vol.8 4-2 
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The first STATUS Program output was the Current Activity Status 

which is shown in Figure 4-1.   (See Appendix II for details on how to 

read the Current Activity Statur printout.)  This tab run listed for each 

activity the current location within the technical publications process by 

station (station codes are noted on the Flow Chart in Figure 4-2) and 

the past history of that activity in addition to other status information. 

The location data enables the rapid location of any activity package. 

This report was prepared weekly; therefore, when attempting to locate 

an activity package, it was possible that it had moved on to a subsequent 

station.   If this was the case, the activity package could be easily traced 

by a review of the activity status updating form (Figure 4-3 -- Source 

of Data Input to the STATUS Program) at the station it was last in and 
following the stations until it was found. : 

The activity package history data including the number of times in each 

station, the total elapsed time in each station, and the station last left 

and last entered, allowed the review of possible areas for an activity 

package.   This tab run was designed to be critically reviewed on a 

weekly basis in order to identify possible problem areas in the*r initial 

stages.   Some of the problems it was capable of identifying were: 

1) Activity packages being queued at the entrance to any 

station. 

2) Production time in any station exceeding the expected 
production time. 

3) Activity packages looping back to be reworked by any 

station. 

The purpose of the evaluation features of the program was not to exer- 

cise rigid production controls on the stations, but rather to identify the 
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Figure 4-1    Current Activity Status 
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problems being encountered in the process, thereby allowing an early 

solution to alleviate the problems. 

2. Number of Activities Accomplished Since Last Report 

This tab run, shown in Figure 4-4, reported for each system, priority, 

and total systems tha number of activity packages accomplished by each 

station s;nce the last report (weekly).   The activities accomplished were 

reported Dy: 

1) The initial time accomplished or a repeat (rework) time 
accomplished. 

2) Whether the activity packages Were accomplished prior 

to or subsequent to the verification function. 

3) Total number of activity packages and number of frames 

in the activity packages accomplished. 

This tab run contained many of the  problem identification features men- 

tioned for the previous tab run; however, the analysis was done at a 

grosser level --by system, priority, or all syatems. 

3. Number of Activities Accomplished to Date. 

This tab run, shown in Figure 4-5 is identical to the previous tab run 

with the exception that the data were cumulative from the beginning of 

the technical publications process rather than just from the previous 
update of the STATUS Program. 

This, report allowed an evaluation of the over-all production status or 

the percent of total effort completed by system, priority, and total 

systems. 

4. Number of Activities in Process by Station 

This tab run, shown in Figure 4-6 identified the number of activities 

either queued at the entrance to or in process for each station. 
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Figure 4-5    Number of Activities Accomplished To Date 
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This tab run was designed to allow the early identification of "bottle- 

necks" in the technical publication process. 

5. Average Performance Data on Completed Activities by Station 

This tab run, shown in Figure 4-7 summarized the station performance 

data for those activities that had been completed.   The average time in 

each station and the average number of times in each station were listed 

by system, priority, and total systems. 

6. Progress Status of Activities 

This tab run, shown in Figure 4-8, listed the gross production status. 

Combined with Figure 4-9, it enabled an evaluation of the percent of 
total effort accomplished. 

D.       SPECIFICATIONS 

1.       Program 

The technical data production control status monitor consisted of five 

computer progr? ns written in 7094 COBOL.   A brief discussion of the 

programs is given below. 

a. Status - 1:   Periodically updated the technical data control 
status by accepting data segment change of status instructions. 

Printed out the present status and past history of each data pack- 

age.   Also output an  updated data segment file. 

b. Status - 2:  Accepted the output of Status-1 and updated the 

status summary files.    Printed out ijummary data on the over-all 

status and the status and production of each station in the technical 
data control process. 

c. Change:   Accepted change inst met ions to odd, delete, or 

change any activity in the function-by-end-item matrix; change 
in the history or status of any activity due to the input or erroneous 

change of status cards. 
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d. Print:   Printed the fun ction-bv-end-item matrix from the 
latest activity file.   Also summarized the function-by-end-item 
matrix by system. 

e.       Load:   Initially accepted the function-by-end-item matrix 
in order to set up the activity files.   Also set up and initiated the 
status summary files. 

2.       Execution 

With the exception of LOAD, these programs were designed to be stacked. 
The stacking order was CHANGE,  STATUS-1. STATUS-2,  and PRINT. 
If it was not necessary to run CHANGE and/or PRINT, they cou"d be 
eliminated from the run, 

The latest status and past history of transactions of activity packages 
and the status summary files were maintained on magnetic tape sind 
updated periodically.   This tape was called the M&ater Activity File. 
The tape output of the last series of status runs was considered to be 
the New Master Activity File until the computer preparations were ini- 
tiated for the next run, when it became the Old Master Activity File. 

DOCUMENTATION PROCEDURES 

As the activity packages went through the technical data control system 
they passed through a number of stations (or functions) as depicted! by 
Figure 4-2.   Each time an activity left one of these stations, the trans- 
action was recorded on the activity status updating form (Figure 4-3). 
The activity code of the activity package, leaving the station to be en- 
tered, the date, and sometimes the number of frames (pages) in that 
activity, were entered. 

The activity status updating forms were periodically keypunched and the 
cards used as input to Status-1.   Status-1 required that the activity flow 
be sequential (an activity package could not leave a station without first 
entering that station).   If such an error was found, Status-1 printed out 

4-15 Vol. 8 



-***"*** •Z—~T,!9*m_'  ■■■^■■'*'-" -...*.*    #HU   a   ■» ii    PII    «<-wi«. nmw* ■ - i ii ii i    .11, v 

an error message identifying the problem and skipped the change of 

status instruction.   It was then necessary to correct the error and re- 
submit the skipped instructions in the next periodic run. 

a.   Input.   The function-by-end-item matrix was inputted in the 

following punched card format: 

Activity nomenclature 

End item number (first of 6 digits of the 

activity number) 

System Operational Check formatting code 

Troubleshoot System formatting code 

Trouble shoot Unit formatting code 

Remove formatting code 

Install formatting code 

Adjust formatting code 

Inspect formatting code 

Calibrate formatting code 

Also, a PIMO date Look-up Table was inserted.   The PIMO date is a 

Julian date with each working day numbered sequentially from a set 

date.   The Look-up Table enabled the conversion from calendar dates 

to the PIMO date which was used in later calculations.   Input format 
was on punched cards with each card having 15 fields of three columns 

each.   These values were stored in a two-dimensional matrix with the 
axis corresponding to the month and day number. 

v. 

• • 



 . _. 

b.       Output.   New Master Activity File containing: 

(1) The PIMO calendar matrix. 
(2) The initialized activity files. 

(3) The initialized status summary files. 

2.       Status - 1 

a. Input 

(1) Activity status update cards.   For format see 
Figure 4-3. 

(2) Old Master Activity File. 

b.       Output 

(1) New Master Activity File (without updated status 
summary files). 

(2) Listing of each activity, its current status and 
past history.   Figure 4-1 shows a sample output. 

3. Status - 2 

a.       Input.   New Master Activity File created as an output of 
Status - 1. 

b.       Output 

(1) New Master Activity File (with updated status sum- 
mary files). 

(2) Five summary tables as described below: 

(a) Number of Activities Accomplished Since Last 
Report (Figure 4-4). This report showed by system 
and by priority group for all the data, the number of 
activity package transactions made since the last 

{ 
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periodic update by station.   A description of the rows 

are as follows: 

9 Initial - indicates the number of activity packages 

going through that station for the first time. 

% Repeat - indicates the number of activity packages 

being reworked by that station. 

9 Fre-vr - indicates the number of activity packages 

going through that station before they went through 

the verification function. 

• Po-ver - indicates the number of activity packages 

going through that station after they went through 

the verification function. 

9 Total - total activity packages going through that 

station. 

• Frames - total frames (pages) included in the ac- 

tivity packages going through that station. 

(b) Number of Activities Accomplished to Date 

(Figure 4-5).   Identical to the above except the time 

period is since the beginning of the technical data 

control process. 

(c) Number of Activities in Process by Station 

(Figure 4-6).   Indicates the number of activity pack- 

ages in that station as of the periodic cut-off date. 

(d) Average Performance Data on Completed Ac- 

tivities by Station (Figure 4-7).   For all completed 

activity packages, this report indicates the average 

time and the average number of times spent in each 

station. 
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(e)      Progress Status of Activities (Figure 4-3).   In- 

dicates the total number, number not begun, number 

in process, number completed, frames in process, 

frames completed, and average time in system of com- 

pleted activities for all those activities requiring re- 

formatting as shown in the function-by-end-item matrix. 

Print 

a. Input.   New Master Activity File, 

b. Output.   Listing of activities in the function-by-end-item 

matrix and a summary of the formatting codes in the function-by- 
end-item matrix.   Sample outputs are shown in Figures 3-2 and 
4-9. 

Change 

a. Input 

(1) Old (or New) Master Activity File, 

(2) Change instructions in punch card format.   Three 

command instructions can be input;  they are ADD, 

DELETE, or CHANGE.   The ADD command will add 
in the entire file for an end item.   DELETE will elim- 

inate an entire file for an end item.   CHANGE will 

change any data item in any end item file or in any of 

the summary files. 

b. Output 

(1) Old (or New) Master Activity File (with changes made). 

(2) Listing of changes made to the activity files.   The 
example output is shown in Figure 4-10. 

The system and program flowcharts for the production status con- 

trol program can be found in Appendix I of this volume. 
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APPENDIX I 

BTDS PROGRAM AND SYSTEM FLOWCHARTS 

On the following pages are the System and Program Flowcharts for 

the Easic Technical Data Storage and Retrieval (BTDS) Programs. 

Figures 1-1 through 1-4 depict the system flow for various commands 

peculiar to the BTDS.   These commands include data input, deletion, 
printout, and query.   Figures 1-5 through 1-7 illustrate the over-all 
computer program flow. 
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APPENDIX n 

CODES USED FOR CURRENT ACTIVITY STATUS PRINTOUT 

T*»« current activity status printout can be read quite simply \i one 
understands the basic codes and entries.   The basic codes and en- 

»* tries are encircled on Figure II-1.   Definitions for the codes and 
a entries are keyed to the encirclul items as listed below: 

• 
1. Activity code. 

- 

2. An "X" in this column indicates that the activity has been 
through verification (Station 3). 

3. A "Y" in this column indicates that the activity is "frozen" 
(no further revisions allowed). 

4. An "X" in this column indicates that the activity is completed 
(it has reached Stations 17, 18, and 20). 

5. Station number (see the reverse side of Figure 4-3 for the 
station identifier). 

6. Numbers of the stations where the activity is currently 
located. 

7. The number of status changes for that activity since the 
last status run. 

8. Error code which indicates an activity update card that 
had an activity code not in the Old Master Activity File. 

9. Error code which indicates that an activity update card has 
had a transaction which was out of sequence (the update card 
indicated that the activity left Station 11 and went to Station 1; 
hwever, the Old Master Activity File had the location of the 
activity as being in Station 3). 

II-l Vol.8 
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10. Number of times the activity has been in that station. 

11. Elapsed daym (not including the current time) that the activity 

has spent in that station. 

The PIMO date the activity last entered or left that station 
•if the activity is in that station, it is the date last entered; 
if the activity is not in that station, it is the date la*t left). 

13c PIMO date the activity entered the system. 

14. PIMO date the activity entered Station 17. 

15. PIMO date the activity entered Station 18. 

16. PIMO date the activity entered Station 20. 

17. Number of frames for that activity. 

J 
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!». ABSTRACT 

This report describes the latest ph?se in the program to develop and 
evaluate PIMO (Presentation of Information for Maintenance and Operation); 
a job guide concept applied to mainterance.   Between August 1988 and Ap-il 
1089, a test was conducted at Charleston AFB, South Carolina, to deter- 
mine the effectiveness of PIMO.   Threw immediate behavioral effects were 
expected:   1)  reduction in maintenance time, 2) reduction in maintenance 
errors, and 3) allow usage of inexperienced technicians with no significant 
penalty.   Experienced and Ir.ixjwrienced Air Force technicians performed 
maintenance on C-141A aircraft using PiMO Job Guide«, presented in audio- 
visual and booklet modes.   Performance was measured in terms of time to 
perform and procedural errors.   The performance was compared with the 
performance on the same jobs bv a control group, i.e., experienced tech- 
nicians performing in the normal manner.   The following conclusions were < 
drawn from the test results:   1) after initial learning trials, both experi- 
enced and inexperienced technicians using PIMO can r srform error-free 
maintenance within the «me time as experienced technicians performing 
in the normal manner,   2) Inexperienced technicians perform as well aa 
experienced technicians when both use PIMO, 3) there is no significant 
difference between audio-visual and booklet modes, 4) the users revealed 
an overwhelmingly poaletve reaction to PIMO, and 9) the performance im- 
provements provide the capabilities to significantly improve system per- 
formance defined in terms of departure reliability, time-in-maintenance, 
and operational readiness.   This report also presents a description of the 
recommended operational system, specifications and guidelines for PIMO 
format development, including troubleshooting. 
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