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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 tc explore newly devel-
oped techniques and devices for presenting T. O. (Technical Order) type in-
structions and informaticn. 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 anu 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 19569, Thic final report was submitted in May 1969,

The original program documentation was prepared by Mr. C. L. Schaffer,
SMTE, 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 commande (AFL.C, MAC, ATC, ADC, AFSC) and the Army
Command (AMCPM, AXMLE) knowledgeable in the various maintenance dis-
ciplineas and all facets of the T. O. system. Capt. Doan Tetemeyer, the Pro-
ject Scientist during the formulative stages of the Program was largely re~
sponeible 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 ke shared by numerous
individuals; however, major credit and appreciation are due General Howell M.
Estes, Jr., Commander of the Military Airlift Command, who provided the
C-141A aircraft and the bases at Charleston, Dover and Ncrton for the opera-
tional test, Sharing in the credit for the MAC contributions are Lt. Col. Don
Watt and his staff at Hg. MAC, and Col. Foreman, Col. Henzi, W/O Van Riper
and all the personnel at Charleston Air Force Base and also at Dover and Norton
who participated in the test. The hardships impoced 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 witi:out the
cooperation and competent performance of thegse many individuals.

We are especially indebted to the Air Force Human Resources Laboratory,
Wright-Patterson Air Force Base for their financial contributions at a criticai
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.

D Lok,

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 iti maintenance
errors, and 3) allow usage of inexperienced technicians with no significant
penalty. Experienced and mexpemenced 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 oa 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 within the same time as experienced technicians performing
in the normal :nanner, 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, +4) 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 relisbility, time-in-maintenance,

and cperational 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 TECHNI:’AL DATA STCRAGE {BTDS) PROGRAM

A. INTRGDUCTION

A true test of a techn.cal duta management gystem is the degree to
which the data reflec!. the details of the system which it supports,

Tue speed and compl:teness with which the data are upda.ted to reflect
the latest equipment onfiguration and maintenance technigques of the
system are two of the mest important criteria of data management
effectiveness.

Notwithstanding the expenditure of considerable resources, there
does not exist in the armed services a suitsble 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 fo:* changes to such documents as mainte-
nance procedures, parts lists, special toois lists, supply catalogs,
etc. Changes to maintenance procedures could require updating of
electrical, structures, or hydraulic sections of the appropr.ate mai- e~
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 suoperting
system hardware procured from a system contractor differs from
GFE hardware procurement data management procedures.

1-1 Vol. 8
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At a part of the PIMO Phase IT contract for the Air Force, Serendipity,
et atnc {ocused upon the problem of technical data updeting. Serendipity

. .. devsloped the Basic Technical Data Storage and Retrieval (BTDS) Sys-

= tem for the production control and change control of technical data.
é’fdchdeal datz were used throughout the test to mean maintenance sup-
port d&ta ‘such as maintenance procedures, IPB data, and parts listings).

The B‘I’DS is an integrated group of computer programs used to identify
@éphnicgl data affected by changes and modifications to military systems,

' md to control the production of the data and its changes.

P*rc)ect PIMO had as itz 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. FEssentially,
this data consisted of all on-aircraft maintenance data for the C-141A
ai!‘cra.!t ék«:ludlng the IPB and the flight manual. The BTDS Program
w&i developed in order to ensure the timeliness of the data during and
'iﬁer its production, and also in order to ensure the actual production

% cdatf'ol of the deta during the initial reformatting ard revision phases.

Tkt B’I‘DS was made up of two sets of programe. The first group of
Progrml performed the configuration control function of the Data Con-
“trol Syttem, thus providing the vehicle by which engineering changes ‘
were transformed quickly and completely into technical data changes
P r&qmrﬁ A second group of programs provided for the production
itasu control of the maintenance data and revisions as they were being
,pmduced A discussion of each, the Configuration Control and the Pro-
' d‘uctirm Control Programs of the BTDS follows.
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SECTION II

CONFIGURATION CONTROL PROGRAMS

DESCRIPTION

The Coafiguration Contrel Programe of the Basic Technical Data
Storage and Retrieval System were designed for the storsge amd
recovery of information pertinent tc the controlling and updating
of maintenance data. The basic program repregeated a central
depository of all information associated with the content of the

maintenance data. This depositery was in the form of s digital
computer storage program. =

A user language conducts the interface to the 8TDS 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.

y 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
cempuier 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 reprogramming.

2-1




m BTDS Configuration Control Programs were used to relate digitally
Bpee w-imm lmd reference materisl to the technical data. This infor-
e jﬁl ﬁa&d in the BTDS. The inputs to the BTDS were those
m c&um or reporte, which were used to develop the
tengnc .prwndnru, pu'u lists, special tool lists, IPB. Tle pro-
-amming enabled the identification of all data (at the paragraph snd
pag 2] ._' ﬂi‘ich would be affected by any change in the system equip-

. Purthermor e changeu in maintengrce techniques or test equip
. t:‘tas?sﬁrred by the BTDS into change requirements for the
nence dstd. The program storage and retrievai capability used
gject PIMO for the C-141A wase sufficiently gencric to be equally
cable to missile systems cuch as ATLAS and SATURN, to large

WM ay::ems, and to ground -based equl.pment such as tanks and

g ‘ mﬁ modx!icaﬁon interaction. The efficiencyof the mgintenance
f_ m&m was determined by the degree to which the maintenance support
'-:t_"_dam repremted the latest prime eystem configuration. The changes to
s ..th! opzrational equipment were accomplished through modification kits
R : in the ﬁeid The modification to the maintensnce data occurred through
% - oitber campiete marnusl revision, change notices and/or supplements.
'i‘hm wad true of all manuals including the IHustrated Parts Bres.down
- M assceiated parts listings as well aa the regular maintenance pro-
. eedure masuals. The BTDS Comfiguration Control was s vehicle by
. whic: Yhese tectaical duta could be updated to represent the latest
vesiis iﬂ&im’ﬁﬁﬁit coufiquration.

'I‘hii retrimral apability was, of coarse, the real advautage of the
: syﬁtem 1t was the vehicle by which specific segments of the mainte-

s Y m mpport deta were identified as candidates for revision., The
4 ,d&ly m'put required for this identificaiion was the identificetion of
*teeisxiiaﬁ order changes, engmeering drawing changes, end item
cbmgnmd ptrt mumber chungel I":nr Project FIMO, the prime
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rge material was the C-141A Technical Orders, and these technical
A were ﬁie major ducem=antation associzted with the PIMO pro-
| As clgtgu mrred to technicaj orders, the changed para-
tmﬁr was tswd to mfermgtte the BTDS. Hwever. :

EK? _ﬁtﬁw& smrc& doéumentation was the engmeexlng draw-

i
T
b4
#1

Tﬁo-ﬂwﬁwd used in storing source data during PIMO provided the latitude
ot Miﬁmg gpecific material in the maintenance manual with:

)

t T&e?mic&l Orders, Engineering Reports, Test Frecedures.

= N ao? ﬁtan&trd Omuting Procedure, used in many diffe:ent

3. P itern part mumber.
4. Sp!clml teet eqﬂpmem tools and parts.
R Apphczbh IPB ﬁ;urc Lmber,

The SOP's were developed

: 2“-2 ic an example 6. an SOP query.
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edd‘:em of the illuttratlon ghown. This coding was at

: sliph: tic ngpt!u, a clunin_[ solvent. 'The printout lists 18
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QUERY-cFING ACODES RELATED TO TTYPR=S2U  THOSTT-N-0S THAMR-ALIPHATIC

C

ACODE
ACODE
ACODE
ACODE
ACODE
ACODRE
ACODE
ACODE
ACUDE
ACODE
ACODE
ACODE
ACODE
ACODE
ACODE
ACODE
ACODR
AGODE

BB BB BOIRBRGODNESS ISR

1010000400 N0 OF AFRECTED FRAMES

1020000400
§030600430
1040000489
LO29130G406
L060100480

BO2620400 0

B326360409
8620000100
$¢20020400
$020030400
85080000591
8660620400

5060650400
T060006508-

UR0C00:0400
woR0980400
X070060140

$3538328338

OF APFECTED FRANES
OF ATFECTID FRAMES
OF APPECTED FRAMES
OF AFPECTED FRAMES
OF APPECTED FRANES
OF AFPPECTED FRANES
OF APFZCTRD FRAMEKE
OF AFPRGTED FRANES
OF AFFECTED FRAMES
OF AFFRCTED FRAKES

OF APFECTED FRANSS
OF APFECTED FRANRS
OF APFECTED FRANES
OF AFFECTED FRAKES
OF AFFECTED FRAMES
OF APFRCTED FRANRS

QUERY REQUEST CONLETE

1% ACTIVITY = @S
IN ACTIVITY « 08
IK ACTIVITY = 05

IN ACTIVITY = ¢S

IN ACTIVITY = 68
IN ACTIVITY = 00
IN ACTIVITY = 08
18 ACTIVITY = 02

iN ACTIVITY » 03

IN ACTIVITY = 08
18 ACTIVITY = 02

I8 ACTIVITY @ 02

18 ACTIVITY s
IN ACTIVITY =
IN ACTIVITY
IN ACTIVITY = 02
IN ACYIVITY » 02
14 ACTIVITY = 08

Figure 2-5 Sample BTDS Query Printout (Supplies)




If 21l references to the ‘solvent required

activities using the solution.
..:-_._.mﬂdiﬂcatlon e« the solvent were to be replaced with 2 different type,

S wu that this information detailing the various references to
c test equiprnent could be used with maintenance action frequency

_ ‘%cé fbr tht removable item. With this infor'nation documented in
p ﬁ’a B’I‘DS, one could identify all Remove ard I-stall activities associated
W‘iﬂl any p“x‘tlcular IPB figure number. Figur: 2-7 is such a query,
mgfor aIl activities applicable to Figures 5-¢4 and 5-65 of Techni-
4 {cﬂ Manual T.O. 1C-141A-4(IPB). Two activit'es were affected by the

; ?h‘ﬁt figure, and three by the second. Any change to an IPB figure ould
. Mly be translsted to activity candidates for change.

ljmw aamplel of the BTDS output serve to indicate some of the ways

.
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UERY--FIND ACODES RELATED TO TTYPReCZ0 TRO»8835-330-6296

~CODE
ACODE
£CODE
ACODE
rCODE
ACODE
ACODE
~CODE
+CODE
ACODE
ACODE
ACODE
ACODE
ACODE

0020000620
0030000100
6060975400
00620398460
0060100409
0066370400
00800006020
0090010160
0080030190
0090010600
0090020602
0006390500
0500013100
Bg: 0050100

8353533833832

R
Q0

IN ACTIVETY
I8 ACTIVITY
IN ACTIVITY
15 ACTIVITY
IN ACTIVITY
IN ACTIVITY
IN ACTIVITY
IW ATIVITY
IN ACTIVITY
IN ACTIVIYY
IN ACTIVITY
IN ACTIVITY
IN ACTIVITY
IN ACTIVITY

soREeERPBIERERSY

Sene

03
6
]
2
620

07
ag
03
0s
63
03
0
04

Figure 2-6 Sample BTDS Query Printout (Test Equipment)

2-11

Vol.8

TRANE=TESTER
MODEL 120




at

(S

-

————

-

0

10

ALIAZ LIV NI

ALEATAOV WP

ALIATLOV NI

ALIAJADY NI

2437000 153NDIY A¥IND

10 = ONd
PODDS900S0 = ONId NOODSPVOS0 = AWVLISH
SAINVYS 0317344V 40 R Suacmuod Mtuoﬁuc
0=
0000590050 = ON3d O0O0DSD00E0 = LUViSE
S3INTES 0350344V 40 ON oucgaﬂwei = 3600V
= (N4
DO0OSP005S0 » ONId  DOBTIY00SD = ANVISE
S$33VY3 U3.J344V 0 O gﬂmﬂ‘ w.wss
S L]
DE00VYP00S0 = ON34.  OEOOYSCOE0 = LWViSH
SaNvES 0310344V 40 ON osﬁuaﬂﬂs m:wsqq
X =
0000970050 » 034 00BIYSO050 = LYVLSY

10 = ALBALAOY NI SONVNs 0353344V 40 ON ODYOCTIOZON = 30OV

Y=-VIPT=-DI0L=DNS T4i=34A2E 0L GRAVIZY $2TT5F ONId--ANIND

731VI208SV ALT4IONAERS

5

e 2-%Y Sample BTDS Query Printout (IPB)




I

PROCEDURES

The BTOS Program was the tool for updating maintenance proceds:ce
source data. In crder for the system to have the capability for an
efficient and fast update to the maintenance procedunies, the BTDS was
programmed to store informastion for sach maintenance segnent. &
maintenance segment is that portion of the mzintenance data which rep-
resents the data peculiar to some maintensnce acticn or deseriptive
of a particular functionally related group of hardware (tuhsystcm) an
individual end item, or group of end items.

Examples of maintenance segmenis are the follmving;
"Bench checkout procedures for the VHF Nuigaxion Syltem"
""Adjustment of the Engine Fuel Conirol Systtm

"Removal of the Fuel Control Unit", and

"Illustrated Parts Breaskdown of the Rudder Power Contrel’.

Each segnent 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 iterms identification,

2. Source data,

3. Applicable IPB,

4, Applicanie special locls 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




T ol L b

coding system allowed the interrogation of the BTDS for pages
(and ma';utemnce segments) affected by an end item change.

All textusl source datz
-th& cz-.‘vclo;)mm.‘ of the maintenance seg‘ment was coded on the
e Activity Data Sheet forn. by engineering drawing or report
, revigion date, and, if applicable, paragraph number or sheet

dste and figure mxmberl were coded against the meintenance
Thil IPB source was that ﬁgute number which illustrated

This allowed cms-referencing between the parts

: ‘Sjaecltl 'I‘ceIs and Test Equipment. For each activity, special

thc pages upon which procedures or descriptions appeared
the end item. In the case of a single end item used on all of




The Maintenance Activity Dependercy Sheet for each maintenance seg-
ment was inserted via the keypunch intc the BTDS stm symm. Thiz
MADS form identified for each PIMO maintenance um I) the m'ce
data from which that aegment wag taken, 2) tbc &ad itm put mbe::

name and maintenance segment code of each mamtcmet troct
page affected by the change. %




SECTION IiI

USER LANGUAGE

. Using BTDS language, the user could define his
‘Qmat or series of statements, A free-form methed

; :m--rmrcme information was stored in the BTDS files
ree Acﬁvity Data Sheet (MADS) under the command
W canmmd was included on the MADS input form;
3 nad:* for BTDS Control once the MADS form was
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Each activity segment was defined in the erd-item-by-function matrix.
This matrix was essentially a maintenance requirement list giving the
procedure to be developed. The matrix listed C-141A end items/ sy&,—
tems and the maintenance functions (e.g., Remove, Inatall, Operciima'l
Checkout procedures) supplied for the system or end item. Figure 3-2
shows a sample page from this matrix. The end item or. syltem grwp
had a unique alpha-numeric six-digit code. This code uleng with tho
function code (at the top) gave a ten-digit code for t‘uf.t mainiaaance
segment. This code was the basic identifier of each i:ndivﬁual aetivity
(maintenance segment) documentad in the BTDS. - S

The MADS, whether referring to a maintenance action or a lyttcm
operational description, contained baegic data related to tha maiuttlhﬂbc:e
data. Theae data were sources of information used in ths.- BTDS '!‘hi

in the upper right-hand portion of the form shows how to write letten -
and numbers. v ; :

%3y

Wf %

ANALYST -- Initials of the writer who developu the muinteumc
data. :

ADATE -~ The date, written in the crder shown, when the
activity is completed. -

REV -- The revision number.

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

OFC -- Indicates where activity is performad.

ENAME - End item or system name {(same as in the a:bti-viiy
name) restricted to 30 characters and npace‘s‘. =

FRAME -- These are quantity counts of the remai.neler at the
;;*E’;‘;gg items on the form. They should all be filled (mth

zeros where appropriate). All follcwing énﬁ’tci
on the MADS are numbered so that the qumity can
be obtained directly from the last entry malkr

wucC -- Enter all work unit codes which are twucahle -
this activity. These can be obtained from tho Wo’ﬁk
Unit Code Manual.

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

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

STYPE -- Type of source document. Type codes are as follows:
TOP -- Technical Order Paragraph
TOF -- Technical Order Figure
IPB -- illustrated Perts Breakdown
EDO -- Engineering Documnent. Includes drawings,
apecifications, reports, etc.




The source number is the engineering document
m drawing, report, etc., just as it is

f%ﬁx on the document,

'_éf nimtenmce data. The ten npaces

o d"ﬁn mrce document that along with the PSTART
dﬂty iach:des the total portion of that document
m wu voed as the source entry.

'i'hi‘ ﬁe’xt column is headed NO. Thie entry is the
M mtmber of frames to which this source ref-
aﬂncé applies (greater than 17 ii' the listed frames
“take more than one line). Folluwing that is listed
the page munber to which this scurce reference

aﬂpﬂem |

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 -- Suppert equipment including expendable sup-
plies, spares, local manufactured items,
serospace. ground equipment (AGE), and
ground -handiing equipment.

et g




Tool name, limited to 30 charscters and spaces.
The quantity of frames on which this "tool' is
menhoned is enftered under NO, !ondwtﬁ'- by t'h
number of the fra!nes on which it is M 7;’:
5 Bp ;%"*/
voc -- Usatle-On-Code that mcifm modei to whﬁéh ﬁu

activity pertsias. _

EPNO &

the se will be listed under Refermg F'."'f" 7 SO0

4 e S
A summation of the foregoing descripiion appears in Table I.

In response to the command STORE (AWS), the BTDS Program | ‘
a printed image of the MADS input form as stored in the duto. i
amples are shown in Figure 3-3. 5 i

PRINTING MAINTENANCE ACTIVITY DATA

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

RINT (AWS) (ACODE = X)

where the parameter "X' is any 10-digit activiiy 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 are shown in
Figures 3-4 and 3-5. '
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Standard Element of Data Definition (Cont.)

Table [.
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on the Mainterance Activity Data Sheet (MADS)
] _'_'ioex mt mean that one cannot request a specific
on of one Aata item to a storel activity.

nch as a one-for-one change, an addition of one
_or addition of a special tool to an activity could be

ﬂm& generated a deletion was

 DELETE (AWS) (ACODE = X)

is any 16-digit activity code,

s'of DELETE and CHANGE requests and computier responses
in Figure 3-8,

_':Progrm would initiate a search of its data files to find all
c tttiply lpecified conditions upon recmpt of a Query com.-
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&dentncal

Exunples of SOURCE QH!R’Y
shown in Fzguru 3-7 md 3-8

2. Queryon'roomeu

The command iaa:

(ACODE)

FIND (TTYPE =x) (TNO =y)
{_ FNO ) St

(ACODE) ' The flrst parameter mdicates“
{ FNO )

(TTYPE =

types used on the Malntemnce Actbvaty Dmstmt
(MADS). These are: G

The last parameter indicates the tool identitiuti.oz:‘
nuinber,
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8 e_e‘{mp;: QUERY regests and computer responses are shown

EPNO = x)

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

The last parameter indicates the equipment part
identificatiun number.

mliy. whcu Chan‘a Control personnel required information concern-
e, inga piece of aircraft equipment, it was desirable to know not only the
sccﬁnical data referencing the equipment, but data that were dependent
s mfthc equxpment in some manner. This information cculd be obtained
A Twith a second command which determined if the eguipment had been
referenced a8 an ©T«DU on Maintenance Activity Data Sheet MADS).

The commarni was:

FIND (ACGDE) (ETADU = x)

¢ (ACODE) Note that tk first parameter has only one value

AIER (ACODE).
(ETADU = x) The last parameter indicates the equipment part

identification number,
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Exampies of EPNO and ETADU QUERY req:esu and computer re-
sponses are shown in Figuras 3-11 and 3-13.

4. Query oa Activity Codes

This represented querying the BTDS for references of & particular 2
activity code. Thie command did not print a list of ac’civ.lty m ht
were present in the system or a printed image of l(:mm Mﬁg
Data Sheet (MADS). These requests were accomplished with Pﬁilﬂ’ e
commands. This command initiated a search is locste and print eﬂn:.r
technical data segments that had incorporated this ém in their nwb
tive format.

The command was:

FIND (ACODE) (INCA = x)

(ACODE) Note that first parameter has oaly one value -
(ACODE).
(INCA - x) The last parameter indicates the activity code

where ''x'' must be the full 10-digit ACODE.,

Examples of INCA QUERY requests and computer response are showa
in Figures 3-13 and 3-14,

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 requesis. 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 messagn that had to vary
from situation to situation are denoted by "s¥*x",

3-23 Vol. 8
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nw COMMAND. THIS MAY CAUSE A NUMBER OF
9&9 Mms TO BE PRINTED,

= thkk! TOM CARD '#skkaioks!

&m ermr meuage will occur anytime a data card is not
Mtrd to the BTDS input format. If the correct command
ahould have been STORE (AWS) and 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

. cammand. No action is performed on this command. )

THIS BTDS REQUES'I IS QUT OF SEQUENCE -- WOULD
EEQUIRE REWINDING ALL SYSTEM TAPES -- REQUEST
IGNCRED,

"éﬁwtwﬁ

{This error message indicates that data has been mis-
arrax;ged -- concerns BTDS control only; "**' would indicate
the ignored request, )




ERROR -- THIS ACTIVITY HAS EXCE!DW ’Tﬁﬂ %MIT ON ‘%=l

INFORMATION,
ACQDE ¥ TNt e
(This 2rror message iaﬁi:cﬁts that a |
information has been exm Tue infc 3
SOURCE, TOOL, INCA, ETADU, or Em';

(MADS) or improperly * ypuaclud A
on this activity, ) :

TAPE ERRORS -- FILES NOT AVAILABLE




SECTION IV =

PRODUCTION CONTROL PROGRAM =

DESCRI2TION

The Production Control (STATUS) Programs are the porumaf ﬂn BTDS :
System which provided production status informatim. Th&l pragram‘f' i

each segment or segment groups of the technical data. o The m&:ma-ti
provided by this program was the following:

i. Identification of all the maintenance informanm in eaeh
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 go;ie

through in any station in the production loop.

Using the inf- -ation supplied by the STATUS progrars, 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 in'or-
mation both from the standpoint of technical data requirements aad

the production station. This enabled management to allocate resources
to those production stations most requiring it. Fuythermore, theae
programs provided the information for evaluation of the over-all

4-1 Vol. 8




; B.

C.

-~

AN

production flow of the data as compared with the scheduled fiow.
PURPOSE

The Production Contrsl (STATUS) Programs were designed to enable a
monitoring of the production and status of a techrical publications
.proceds. They were successfully used during PIMO fo: 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 rans were updated weekly. The purposes of the status program
outpute were to provide:

1. The location of any activity package in the technical publication
process.
2. A history of the technical publication functions and correspond-

ingly, . the length of time in functions prrformed 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 procesas 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).

RESULTS

s Current Activity Status

e




=z
Y
>

The first STATUS Program output was the Curreat Activity Status
which is shown in Figure 4-1. (See Appendix II for details on how to
read ti.c Current Activity Statue 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 activily package.
This report was prepared weckly; therefore, when attempting te locate

an activity package, it was possibie 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 Prcgram) 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 activits
package. This tab run was desighed to be critically reviewed on o
weekly basie in order to identify pcssible problem areas in the.. 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

4-3 Vol. 8
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? problems being encountered in the process, thereby allowing an early ‘
solution to alleviate the probiems. | 5

2. Number of Activities Accomplished Since Last Report

This tab run, shown in Figure 4-4, reported for each system, priority, -+
and total systems *h=» number of activity packages accomplished by each
station since the last report (weekly). The activities accomplished were
reportea by:

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

2) Whether the activity packages were accomplished prior

to cr subsequent to the verification function.

1 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 ror the previous tab run; however, the anilysis was done at a
grosser level -- by system, priority, or all svitems,

3¢ Number of Activities Accomplished to Date.

This tab run, shown in Figure 4-5 is identical to the previcus 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. T b

This, report allowed an evaluation of the over-all production status or egs
the percent of total effort completed by system, priority, and total
systems.

4, Number of Activities in Process by Station

0 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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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, showr in Figure 4-7 summarized the station performance
data for those activities that had been completed. The avergage time in
each station and the average number of times in each station were listed
by system, priority, and iotal 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.

SPECIFICATIONS
1. Program

The technical data production control status monitor consisted of five
comnuter progr>.ns wriiten in 7094 COBOL. A brief discussion of the
programs is given below.

a. Status - 1: Pericdically 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 summary data on the over-all
status and the status and production of each station in the technical
data control process.

c. Change_: Accepted chunge instructions to add, 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 o- erroneous
change of status cards.
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d. Print: Printed the function-by-end-item matrix from the
latest activity file. Also summarized the function-by-end-item
matrix by system.

= Lead: Initially accepted the function-by-end-item matrix
in order to set up the activity files. Aleo set up and initiated the
status summary files.

i} 2. Execution

With the exception of LOAD, these programs were designed to be stacked.
The stacking order was CHANGE,' STATUS-1, STATUS-2, ard 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 paclkages
ard the status summary files were maintained on magnetic tape and :
updated periodically. This tape was called the Master Activity Tile.
The tape output of the last series of status runs was considered !o be
the New Master Activity File until the computer preparations wei‘e ini-
tiated for the next run, when it became the Old Master Activity File.

E. DOCUMENTATION PROCEDURES

As the activity packages went through the technical data control system
they passed through a number of stations (or functicns) as depicted by
Figure 4-2. Each time an activity left one of these stations, the {rans-
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 anl the
cards used as input to Status-1. Status-1 required that the activity flow

be sequential (an activity package could not ieave a station without first
’ entering that station). If such an error was found, Status-1 printed out

4-15 Vol. 8 o
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N . anerror message identifying the problem and skipped the change of
5 P #itul l.f_;gtrﬁctidn. It was then necessary to correct the errer and re-
~ submit the skipped instructions in the next periodic run.

1. Load

a. Izip_tz_t.' t. The function-by-end-item matrix was inputted in the
following punched card format:
1-48 Activity nomenclature

49-54 End itera number (first of 6 digits of the
: activity number)

65-66 System Operational Check formatting code
67-88 Troubleshoot System formatting code
8‘9-70 Troubleshoot Unit formatting code
- 71-72 Remove formatting code

73-74  Install formatting code

75-76  Adjust formatting code
17-18  Inspect formatting code
79-80 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 fromn 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
_,_i: oo each. These values were stored in a two-dimensional matrix with the
3 axis corresponding to the month and day number,




R

b, Output. New Master Activity File containing:

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

Status - 1

a. Input
(1)  Activity status update cards. For format see
Figure 4-3,
(2) Old Master Activity File,
b. Qutput
. (1} New Master Activity File (without updated status
summary files). =4 3 -
(2) Listing of each activity, its current status and
past history. Figure 4-1 shows a sample output.

Status - 2

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

b. QOutput

(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 packsge transacilons made since the last




periodic update by station. A description of the rows
are as follows:

@ 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.

© Pre-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.

@ Total - total activity packages going through that
station.

® Frames - total framese (pages) included in the ac-
tivity packages going through that station.

{b) Number of Activitiee 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 4-8), Indicates the number of activity pack-
ages ii: 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.

s

v e e s B e
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(e) Progress Status of Activities (Figure 4-8). In-
dicates the total nuornber, 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.

k. 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, )

(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) OWd (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 flowcharis for the production status con-
trol program can be found in Appendix I of this volume.
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APPENDIX 1 FhaA

BTDS PROGRAM AND SYSTEM FLOWCHARTS

On the following pages are the System and Program Flowcharts for
the Pasic Technical Data Storage and Retrieval (BTDS) Programs.
Figures I-1 through I-4 depict the system flow for various commands
peculiar to the BTDS. These commands include data input, deletion,

printout, and query. Figures I-5 through I-7 illustrate the over-all
computer program flow.
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USER LANGUAGE | : :
L e I DELETE ["actviry cooe* ]
OPERATIONS i
]
FILE REVISE AND :
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FOR REVIEW. ‘ COMPUTER P
J 8T0S
PROGRAM
[
PRINTER FILES
/ VERIFICATION AND
RECORD COPY OF
BIDS CONTROL DELETED ACTIVITY
FOR RECORDS + ERRCR MESSAGES .

Figure 1-2 Activity and/or Frame Deletion --
BTDS System Flowchart No, 2

I-3 Vol, 8

bt s e




,[mNi AWS  ACODE = "ACTIVITY CODE"]

T

Figure 1-3 Request for Data Printout --

BTDS System Flowchart No, 3

BTDS
PROGRAM

FILES




e

*(¥i13IWVEV4 3HL :

IDONTUIIN LVHL SEISNNN
INVI GNY ‘STUAILOY 1T
30 1517 5N (INTVA =" 1)

BIINVIYE 4O NOLLVIEIEA

SIANTONI AN O
FINOES NI NOLLYItY

M&: M —

WYYOOu i —
sa1e

sQuvd

40 350¢%10

YNV Q¥vO

FOUNOD
sale

. “TIVNAIAIGNIT
ONILSINDIY OL a3NENL
INOINIY NOUYINEYL

\

ANINO _
B
_ SNOILVYC
] . ON4 | 3531 ¥O4
T:.:S al 352(?..”_ TooBL ani3 L e
|
|

Figure I-4 BTDS Queries No. 1 --

BTDS System Flowchart No, 4
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Figure -5 BTDS Program Flowchart No. 1
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Figure I-6 BTDS Program Flowchart No. 2
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APPENDIX I

CODES USED FOR CURRENT ACTIVITY STATUS PRINTCUT

The current activity statug priatout can be read quite simply if one
understands the basic codes and entries. The basic codes and en-
tries are eacircled on Figure [1-1, Definitions for the codes and

entries are keyed to the encirclc. 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 revisicns 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.

Ts 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 wae out of sequence (the update card
indicated that the activity left Station 11 and went to Station 1;
hrwever, the Old Master Activity File had the location of the
activity as being in Station 3).

-1




Number of times the activity has been in that station.

11 Elspsed days (not ircluding the current time) that the activity
"~ has spent in that station.

12. The PIMO dite the activity last entered or left that station
{1 the activity is in that station, it is the date last entered; N
- if the activity is not in that station, it is the date lant left). s ]

iy Pmo date the activity entered the system.
H " P"D!O date the activity entered Station 17.
15, pmo date the activity entered Station 18,
: 1! PIMO date the activity entered Station 20.

11, Nnmber of frames for that activity.
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