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NOTI( CE

W hen U .S. (;overnentel drawings. specifications. or other data are used for any purpose other
than a definitely related (overnment procurement operation, the (;overnnent thereby incurs
no responsibility nor any obligation whatsoever, and the fact that the Government may have
formulated, furnished, or in any way supplied the said drawings. specifications. or other data
is not to be regarded by implication or otherwise, as in any manner licensing the holder or an,
other person or corporation. or conveying any rights or permission to maniifacture use, or sell 
any patented invention (hat may in any way he related thereto.

This report was submitted by BioTechnology. Inc.. 3027 Rosemary Lane. Falls Church.
Virginia 22(42, tinder Contract F33615-78-C-OI6. Project 1710, with the Logistics and
Technical Training )ivision. Air Force Human Resources Laboratory (AFSC). Wright-
Patterson Air Force Base. Ohio 45433. Robert C. Johnson. Personnel and Training
Requirements Branch. was the project engineer. Contract technical monitors were SMSgt
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This report has been reviewed by the Office of Public Affairs (PA) and is releasable to the
National Technical Information Service (NTIS). At NTIS. it will be available to the general
public. including foreign nations.

This technical report has been reviewed and is approved for publication.
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accomplished to provide the basis for developing the guidelines. This was accomplished first by reviewing available
formlats. specific'ations. and applicable literature and then by conducting extensive interviews with government and
industry personnel who are knowledgeable of. and experienced in. current technical data pro'edures. The next phase

involved analysis of these data. the selection of candidate formats. the development of descriptions of the formats.
development of criteria for selecting formats. and development of guidelines for procuring data.

The preparation of the T.O. managers guidelines was governed by identified informational needs as well as by
infornalion available for inclusion. Other considerations in developing the guidebook were the arrangement and
organization of the documents for maximum usefuliness. provision of information in an optimal format and level of
detail, and inclusion of features to preclude premature obsolescence. The guidebooks are a practical reference
document. which deal both with the normal process of T.O. development and acquisition and with considerations for
selection of format-based techniques. The information is presented in a manner that assists the T.O. manager with
decision making but does not limit that decision capability..
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SECTION 1. I NTRODUICTION ANDI BACKGROU ND

1.1 INTRODUCTION

Procedures for the operation and maintenance of [,.. .\ ir Force ( US \F) equipment and
stsems art, contained in pulications called Technical Orders (TIOs). \ fornal -li nical Order

SMstein is operated to guidle the acepiiisition and] preparation of new 1'( s for specific p.rograms. to
Control the dlistribultion of T( s to organizations ha% Ing a need. and] 1o manage the ToNs throughout
their life cycle. In ordler to acpe ire T( )s for new programs. a Technical Order Management Agenc-N
('['( )M *\) is established within the organization havin alistonrpnibi\. hedd1)aT

M anage'r.

Ihis report docuimients a study eonduicted by BioTechnology, Ine.. for the \ir Force IHuman
Hesnires lVaboratory ( \ FI IlH L) to develop guidelines for selection of formal options for procure-
uxent of technical dlata. The guide that has resultedl from this effort has beeni prepared. in t wo

olumevs - A HI hI -TH1-80-50 and A Fit I L-TR-80-5l, to he a basic reference ptuibli(:atioi). It is
inltendled for tise b) all ind~i, iduals in okv d in the acquisition anl management of L SAI" T( s, with
emphasis on the responsibilities and concerns of the TroMAs in those commands acquiring Tos. The
scope of the guide ineludes a rec iew of the USA \F TO System, extensive decript ions of procedural
data formats. guidelines for determining formats to satisfy particular user needs. and guidance in
%arious aspects of TO procurement. de~clopment, andl management.

It is necessary that suich a document be responsive to the changing ne(s of the hiS F and
the t ransf igu ratio ns in procedural (data techniques that are! continually occurring. It has therefore
been prepared with the intention that it will be periodically rev\ise-d and updated to pre~ cut it from
becoming obsolete. Subsequent issues c-an incorporate new information, reflect changing policies
and regulation. and] correct (deficiencies andI errors which may have been made (luring the prepara-
tion of earlier versions.

1.2 BACKGROUND$

1.2.1 BACKGROUND AND ISSUES. Since the military draft ended anid the all-%olunteer force
F.~I) was started, there has been a significant change in the characteristics of personnel in the

military service. The4 arguments over the effects of this change are intense, but no matter how these
arguments and the statistics are reviewed, there are military personnel performance problems. All
services are, therefore, looking into many approaches to achieve andI maintain personnel perfor-
mance within the climate of the AV'F. This includes maximizing the use of job performance aids
(J PAs).

It has been recognized for many years that TOs were not always adequate. Historicaly , the
content and format of Tos has been dominated by engineering data and printing considerations
and only modest attention to user needs was evident. In order to compensate for limitations in
the maintenance manual, the services typically conducted extensive training programs. Today.
however, it is frequently asserted that the performance potential required of the TO is widening
because of problems such as:



" Unit training costs are increasing, while budgets are decreasing.

" Personnel costs are increasing.

" Equipment maintenance costs are increasing.

" Material readiness is decreasing.

" Entry level skills are decreasing.

" System/equipment complexity is increasing.

" Personnel turbulence-turnover-is increasing.

The performance achievement essential to USAF technical jobs has traditionally been obtained
through selection and training, and occasionally through an emphasis on human engineering.
Technical manuals have served more as a backup. However, there is now a distinct willingness on
the part of Director of Defense Research arid Engineering (DI)R&E) and USAF policymnakers to
give TOs a greater role. Perhaps this new willingness has emerged because. nearly 60 percent of total
life cycle costs is attributable to personnel, or because the enormous costs of training are being
scrutinized by both Congressional and Executive Branch watchdogs. The Department of Defense
(l)OD)-wide costs for formal training now exceed $7 billion per year; it has been established that
on-the-job training (OJT) and other training cost twice that amount. Thus, there is a strong interest
in deferring the heavy investment in front-end training for new recruits until military career
interests and potential have been established.

Hfowever, without this front-end and continued training, new technicians cannot use traditional
TOs. A potential solution to this dilemma is to utilize innovative TO formats that can obtain
performance from relatively untrained technicians, i.e., invest in the "book" rather than the
"head."

1.2.2 JPA RESEARCH. Selecting the proper format or, indeed, even knowing what formats
exist is a task for which TO Managers have not been prepared. Extensive documentation of formats
exists, the result of over 20 years of Jl1A research, but it is rarely in a form that is useful to a To
Manager.

The Air Force Personnel and Training Research Center (a predecessor of AFIIRL) was in
the forefront of this research, experimenting with "behavioral guides" as a means of improving C
manpower utilization and maintenance effectiveness in the mid-1950s. Since that time, all branches
of the military, major systems contractors, and several independent research and development
(R&D) organizations have been engaged in job performance aids research. In one sense the effort
could be considered overly successful; over 100 novel formats or techniques have been generatedt
that purport to replace, supplement, or redesign conventional TOs. These techniques include not
only formats, but diagnostics, delivery systems, media utilization, and training approaches.

Unfortunately -but not surprisingly-not all of these prospective innovations have been useful.
Some have only been minor variations from conventional techniques. Some have been so esoteric
as to be impractical. Some have been tested and some have not, but few have been implemented.

The lack of implementation of new TO formats is surprising, considering the promise shown
by the research and development efforts. A review of some of the critical research and a relaxing of

2



sceien tific rigor in the initerprelation of resul ts allows sweeping gcneralizations to lbe made w ithi
respect toW past technival data It& I) rsults. as is presented in Table I - I

Table 1 -1. -Reports o f Data Forma t Tests Reported
by Various Researchers

DATA FORMAT TESTS (EXAMPLESI:

0 FAVORABLE RESULTS:

- SPARES UTILIZATION.................. REDUCED 30%
- MEAN TIME TO REPAIR (MTTR) ........... REDUCED 40%
- ON-LINE MAINTENANCE MAN-HOURS ... REDUCED 33%
- FAULT ISOLATION TIME ................ REDUCED 36%
- FORMAL TRAINING TIME ......... REDUCED 50% TO 80%

0 UNFAVORABLE RESULTS:

- LESS ACCEPTABLE TO EXPERIENCED TECHNICIANS
- SUPERVISORS ARE SUSPICIOUS
- FRONT-END COSTS ARE INCREASED

Eiven though these results may not apply to all systemns under any conditions, t1w 4vidence"
from prior research is formidable enough to justify better utilization of the results. This is not to
say that all results have been favorable; indeed, there have been problems with inno~ati~e TOs.
Nevertheless, thorough rese-archers have identified the problems as well as the potential benlefits.
and the total spectrum of results can be considered in selecting formats for USAF TOs.

1.2.3 RESEARCH PAYOFF. When considering.the topic of technical data research, it is reasonable
to speculate on the projected payoff from utilizing some of this past research. Organizations within
the Air Force, Army, Navy, and DDR&E have endorsed the statement that the uise- of innovative
formats can have valuable payoffs such as those indicated in Table 1-2. For example, paragraph 1.6
of Al FSCM 310-2 (Technical Publications Acquisition Manual) states:

New methods for tec:hnical publications. In the early stages of the program, the
SP() (System Program Officer I should consider new techiniques for presentation of
maintenance and operations information. lie! will review such new techniques for
application to his program as a supplement or replacement of existing publications.

3



Table 1-2.-Projected Payoffs
and Impacts of Innovative Formats

PROJECTED PAYOFF: USE OF INNOVATIVE JPA* CAN...

" DECREASE TRAINING COSTS

* INCREASE PRODUCTIVITY OF ENTRY LEVELS

* INCREASE CAREER FORCE CANDIDATES

* DECREASE SPARES UTILIZATION

* DECREASE MAINTENANCE LABOR FORCE

* DECREASE MAINTENANCE PERSONNEL COSTS

PROJECTED IMPACT: ACHIEVEMENT OF PAYOFF REQUIRES...

* INCREASED INITIAL INVESTMENT

* IMPROVED REQUIREMENTS ANALYSIS

* INCREASED DATA ACCURACY

* MORE T.O. MANAGER EXPERTISE

No new research is needed to develop new formats. The problem is how to encourage and
facilitate the serious consideration of available format options by the TO Manager in the SPO.
The potential benefits will never be realized unless the institutional users (TO Managers) are aware
of specific formats, their benefits, and their impact. Furthermore, the TO Managers must be pre-
pared to present the case for new formats in terms of their payoff and impact on other USAF
agencies within Air Force Logistics Command (AFLC), Air Force Systems Command (AFSC), the
using command, andi Air Training Command (ATC).

1.3 STUDY PURPOSE AND OBJECTIVES

1.3.1 IDENTIFICATION OF NEEDS. The TO Manager for a System Program Office (SPO),

normally in the AFSC, has a difficult and demanding job. In coordination with TO representatives
of AFLC and the major command involved, the TO Manager must select the best type (format) of

TOs available. The type selected should meet the needs of the specific weapon system involved,

as well as the needs of the technicians who will use the data. Many different formats, and options
within each format, have been developed. Most formats have specific strengths and weaknesses.

Careful selection and application of format types is necessary in order to get maximum benefit

from the positive features of each one. However, information has not been available to assist the
TO Manager in determining user requirements, or in selecting the best available format to fulfill

the requirements.

4
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Research results from AFIIRL and from other Air Force, Army, Navy, and industry organiza-

tions are sometimes not readily available to To Managers. Often the information is not in a usable
form when it does become available. The task of locating, evaluating, and applying the TO-related
research results of the various Government and industrial organizations exceeds the time available
to most TO Managers.

Once the proper format has been selected, another difficult aspect of the TO Manager's jot)
begins-that of procuring the best possible technical data from the contractor. Although con-
siderable research has been donie on improving the processes for developing technical data, this
information is not readily available to the TO Manager in a concise, usable form. A need exists
for a guide to identify the available format options and suggest guidelines for selecting formats
to fit specific system and user needs. The document should consolidate the appropriate information
in one publication, in a format and style readily usable by USAF TO Managers. It should include
information that will enable better management of a TO development contract, as well as infor-
mation on implementing and using new TOs in the field.

It was hypothesized that a guide with the above characteristics would improve the quality
of TOs by making research and experimental information available to the TO Manager, along with
a consolidated description of the requirements of the TO Systenm.

1.3.2 OBJECTIVES. This report and the companion guideline publications were developed under
contract to AFIIRL in response to the identified need. The study which led to their publication
was fully coordinated with, and cosponsored by, AFLC.

The purpose of this project, conducted by BioTechnology, Inc., was to assemble information
that would be useful to Air Force TO Managers and other personnel concerned with acquiring
technical data for use in developing TOs. To that end, three distinct objectives were established.
These were:

a. To identify TO acquisition requirements and problems, along with existing formats and
guidelines.

bi. To determine the specific information, requirements, procedures, and guidelines that should
be made available to the TO Manager.

c. To develop a handbook of data and procedures for requirements dletermination; format
selection; and acquisition, development and implementation of Air Force TOs.

The approach to meeting these objectives was, first, to gather information relating to the needs
of TO Managers by interviewing TO professionals from both the Air Force andl private industry.
This stage of the work also included a review of available formats, specificat ions, and applicable
literature. The second phase involved analysis of these data, with the selection of candidate formats
and guidelines and the development of additional guidelines. Finally, the text and introductory
presentation materials were prepared.

The activities, findings, and products of these three phases are briefly described in the following
sections.
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SECTION 2. PII.SE I-INFORMATION GATHERING

Thet inlitial phase cc' thi' proj'ct comprist'd three tasks, all in% oh ing th. gathritq4 of informatitn:

* Task I Intvr'iv'% "1") \Taicag'r.-

9 Task 2 Iht'tit'\ a ailablh fortnats alld .p-t'iifi'atiois

9 Task 3 I %'1 ic literathirc for ptoct'itial tiiatn'rial to I-c iniUd('(d.

2.1 INTERVIEWS WITII T.O. MANAGERS

2.1.1 PRF, P.\R.TI(ON. Tli, initial task % a., for the pIurposc' of (hett'rmining from representativC'

\ir Vortt' 'T() \Iaiag'rs \%hat th' ral-%orl prodlems of T() acquisition are, and th' tipes of

ialcriak that c ,cild hi m,,t ii,'t'ul.
kric'fig itialrialk %c'rt' prepcar'd vhii'h in'lude.d aii inthr\ie'w proto'ol. S1 ec'ifi( topics to be

aldrcv'cd, a dt'4-ripti-i of Ii' project backgrotind. and a prel'liiiiar\ ottline' of the gulid. Other

ruat'rial- i'ich lcd it pr,'liminar.\ list of specifications relating to teclhnical manual formats. and

summar\ rv'lccrl of 1%o fieid .s t ets of .I' \ conduacted b\ \lIIH I..
Primari c vlcj'cli'. s'cre to hih'c'r||ine):

* Itents o.1 lic l)Oe'rehl 'n I 'rocess lhe loct'injI'n atiot) Iltil(I elphasize kv'\ '. nts of lit'

pr)oc',. t',-.. Tecihical )rder Hequiirt'iieilts Co; nf'r'nce (T( )l{().

* )rg!cini:atio. Invoiv'd in t' I'rt,'ss -The' docuinentation shoull include organizations

resconsl ihh' for major 1 rodlicts or v'. nts, .g., Oklahoma Cilh \ir Logistics Cent'r (0(:-Al;)

a. th,' I S \I-1"T) T isfrihii tion venter.

" InltutstI I'rotlitIs le' lo'uniut %'N ill ilIentifh inputs which prce''t'de and produ(cts which

rv'sil t front. at'h it' otf the' T() de'v'elopment pror s. c.., \lainfinartie Plhilosopl)h is th'

proict of the Iitegrated I Logistics Plan anlI potentiall\ scrl'.s as an inlul to the TOR(.

* P.1ti. ficItions ond Policies -1\\here possible. each etnlt. prodiitt. or input of the process will

h," kc.cld to a polit\ . sji'ific'alion. or hanldbook which d'scrilcs its purpose, characteristics.
or iusf'.

2.1.2 INFORMATION SOURCES. Initial planning aliticipaletd disc'nssions/interviews onl wilh

T) Managers in %ariaous A\l'S(' SlPOs. As a result of early technical discussions with AFIIR p)roject'

monitors, it was agreed that representativ' contractor T() Manag'rs, un(cr a "matched-pair'" con-

ce t')t. shotihl he inclded. This approach would ensure that fit(. guide would reflect an appreciation

of tlh' proble'ms. catialpilities. and limitations of T) contractors. Subseqientl' it was also

det',rini ned that data c'ollt ted would he incomplete, and probably biased, without inputs from TO

ranauttrg.'t I 'wl iE'h ins the I " ,\: a r'stilt. intt'rvi'ws were held with TOMA personnel

in three ikisions ( \vrolilliial .Sstutis Division (\VD. , '~'ctroni' Systets Division (ESD), and

Space and Mlissile '. steims )ivision (S, AIS)). two A.\LC centers (WR-.\IC and 00-\L,(). Strategic

kir teimmrmnacd (S \(), and four contractor organizations (Ray theon, Aitonetics, hoeing, and

TI\ A in.). l)isv'issant organizations arc' identified in Table 2-I . together with tht' program areas

6



iiimotid. kfl % i.'u,.j.ani. icre %,wr% Open ld 4'?4ifralli,'. and significant iluantitii.- of rt'er tiu,

Inateri'lak 'm f J.ro , 4) n.Oing pnkrograinI w crc ohlainId. In addition. the' proj'ect tcam parti-ipat4d iII
a ,onf4retiv of \ "( \I1) Ft )nianagnmvtri personno-u] whvre mani pr( j'o-c-reslhanI prddern. ,,r.

dii-ii-.-iu. and iu a Ti-.lloical \lanmal S\ fpositIn ,poi.nsored li) tle Nafional S.ieiri\ Indii-trial

\s.ovialion (l SI\)

Table 2- 1.-Information Sources, TO Manager Interviews

CONTRACTORS

AFSC AFLCH '. -

SYSTEM SAC
ASD ESO SAMSO WR-ALC 00-ALC Iq

PELS 0

F-15 AIRCRAFT 0

PAVE PAWS • _

MINUTEMAN 0 0 0 0

MX 0 _ 0 0

GENERAL 0 J 0

2.1.3 FINt-)iNGS OF T.O. MANAGER INTERVIEWS. \ a r'csidt of these iitifrxif-w4 and (0-

v'issioni. a number of significant findings emergedl. plus some' whic were not I) i the mainstreamn of
this project. 'at'h of these findings, howes er. had an influence on what was to be ichided and how
that material was to be presented. The, most significant finding, arc discussed here.

a. Polentia I sers: 1l1e population of potential users of the guide is m ch broader. anl more

varied, than had leen aulicipatel. An \ir Force TO Manager may be militarx (officer or

nomn missione'd Officer (NCO)) or .ivil service; in some instances, the user ma\ 1)' a

support or t'chnical integration contractor. The range of prior experience with acquisition
of TOs is from zero to more than 20 years. The guide is likely to have greatest utilit\ for
Ii' relativeh i nexperienced To Manager assigned to relatively small programs, and may also
be of vahe to Data Managers, who often initiate the TO acquisition process before a TOMA

is established.

b. I ser \'eeds: Because of the variations among potential users, and also because of the
differences in orientation and structure between AFSC divisions, needs are not constant
blot ,.n sets of potential users. Knowledge about alternative TO formats is not wide-

spread arniollg potential isers. More specifically, contractor personnel often appear to be
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more aware of the full range of possible formal o)tions than do k1F personnel. Partiall)
as a consequence of unfamiliarit), AF personni'] spend little timc e it conisidering formal

questions. Their main preoccupations are with such issues as their role responsibilities and
prerogatives vis-a-vis other elements within (lie \ir Force and vis-a-vis the contractor. (;i vc
the explicit scope of the present project. the most relciant needs arv for descriptions of
options, the sanctions for selvclion in official )O)D documentation, and ele4mentary guide-
lines on the relative benefit and cost aspects of each set of options. (C.ost relationslhip
guidelines will. however, be the most difficult to pro i(le (ie to the unam ailabilit% of reliable
cost data on acquisition of TOs, conventional or otherwise.

C. Ispecs of .linel of IHork (SO ) Prepirutmio: Again, practice %aries. but in some
instances it is possible for the SO to be prepared prior to the establishment of a TOMNA
within the SPO. The Data Management or Logistics Management staffs frequently undertake
this function as part of the overall procurement planning process. In other instances, tie
TOI.m prepares the SOW or can be involved in substantial dealings with tIh prime con-
tractor in the form of interpretations of the specifications. Finally, in some instances (ie(
SOU for TO procurement is delayed until well after the prime contract has been let. In such
circumstances, the system contract agreement contain. only a general (standard) reference
to TO development.

The main point raised by interviewees was that it is necessary for the TO Managers
and their counterparts in Logistics and the user commands to have a good, basic knowledge
of the overall procurement process including the allowable variations among divisions in
AFSC in order to understand how the SOW for TO procurement fits in. Further, it must be
recognized that SOW preparation is an iterative process, becoming more and more definitive
as system hardware development progresses.

d. .Vlanagement Procedures During TO Development: The techniques for in-process and
pre-/post-publications reviews, validation, and verification also vary across systems. A
principal factor is the nature of the relationship between the SPO and the prime contractor.
In some cases, particularly those in which the agreements have been in force over an ex-
tended period, the decisionmaking activity can be collaborative. While there are instances,
according to respondents, of prime contractors exploiting the ambiguities of TO procure-
ment, the general impression is that such collaborative arrangements are constructive for
the basic reason that the contractor peisonnel tend to be more permanent in their roles
and can provide forms of technical expertise that, in effect, help the TOMA deal with
the intricacies of the process.

One such intricacy reported more than once is the conflict between the increasingly
frequent objective of 100 percent verification and the availability of resources to conductsuch a process. The ingredients required for 100 percent verification are validated )

procedures, actual system hardware, representative user personnel, and participation
(monitoring of tests) by appropriate representatives of all Air Force commands that are , -.

parties of interest (i.e., Logistics, Systems, and the user). The "clout" to bring all of these "
elements to bear in one place in a timely manner was perceived to be missing by many of
the respondents.
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v. Imple nlion of 'O.S in the Field: \ number of parlic'ular roblems are asso'iated witlh

implementation of IT )s. buit there appear io be two main gen'r. issues. I"jrst. Iherf. is it-

general aiibiguit% about tl boundaries of responsibility between tIte SP() and thet ,oiunter-

part Logistics (Comnald unit. To some degree, this ambiguity can extend into Ihe domain

of tl prerogative of the Lser comnand. In somie cases special elements of the user com-

inand ha4- initiated revisions to Ihe T()s pro idcld for what are reported to be parochial

reason~s. I on'ersel% . user conimands feel thai. too ofhn, the TOs are inadequate or

inappropriate for flit- technicians who must use the'in.

h,' sc'ond generic factor is closely analogous in that it is reporte'd that the formal
neChanisms for improving Tl)s (e.g.. via the \FT() Form 22) do not function parti,'ularl

we11. I owe,'er. no respondent offered any alternatik' method for attaining ,orrcti\,

responis's from user pe'rsonnel.

.Select/ing Iormal Oplins: Most of the respondents seemed pre'disposed against inclusion

of non-standard formats. Reasons wer' quite variable, but most often mentioned were:

* "lFormats" are too costly to prepare and/or maintain-

• Conventional TOs are just as effective if "properly writtel":

* Errors in "format" TOs are more serious because the technician has no latitude to

work around problem areas;

* New formats are not well accepted by using personnel;

* The TOMA has no latitude to specify formats not encompassed by existing AF
specifications.

g. Overall Summary: Most of the problems articulated by respondents pertain to matters
that are formally beyond the scope of the present project. Amelioration would involve
policy modifications at the Air Staff level in some cases. It is )ertinent, however. to
emphasize such factors as:

" 'he TOMA is susceptible to relatively rapid turnover of personnel; 9
" There exists no specific job description for TOMA personnel-it is not widely recognized

as a career-relevant assignment;

* There are some general but no specific qualifications involved in the assignment of an
individual as TOMA;

* The problem environment for the TOMA is considerably broader than that of selection
of alternative TO formats;

" Both continuity and effectiveness of To procurement require explicit considerations
of TO development as early in the development cycle as possible;

" Authority and responsibility for TO effectiveness are not lodged in any single organi-
zation during the entire life cycle of the system.

These are not the only conelusions that are possible to assemble from the exchange with the
respondents contacted. However, they constitute some of the issues that should help make the
guide as relevant as possible to the user community.
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2.2 IDE~NTIFY AV AILABILE FORMA4TS ANDI SPV:ClFl(ATlONS

Th'le seconid task of' [he iwilortuation ,atbering phlasi, was directed toward nleiitif% ing tlic
ionat 4Inich w4ere potewitial ranilaes for iniisioii. andl the( spl-ificaioiis or (oilier iildelins

to ,iilplort thevir p~reparationi.

2.2.1 FORMAT IDENTIFICATION. Potntial forinal 14ere identified starting " dli p)rior sujrlel S
of I~ m t'iiiii',to ost reveitt of 14 huh carried Iliv traditionial list of 100 . ~(e I.'ii

list % ats expiideil and stipj)1iE'nvilted tbirough at rel iew of' researcli reloorts atid] through iiiteractl~ons
%,I itht souirces )i the niltar\ . othi golerninelit ag'wnuies and Intsr

lit order to (letertnine % iv Inch eeninlies wlere 1potenttiall\ I alidl formats for lihI gulle. eachi
w4as screvii and eategorized as to Its principal chiaracti-r (exg.. formnat evrsuis itedia). and the
rx isteiwe aid a~ ailahil it\ of deseripti~ ( in formnat oll, test data. and preparation guiidelines.

Ilhbistratted in Iighire 2-1 is an excerpt frown the listing pirepared duiring this task. The teuliiqies
14 re listed 1b1 acromi In and ahhlre-% iated tithiv w4 here none exiusted, an abbrev iation was arliitrarill\

assignted. lThe 'iilt In tin character columnns indicate the prinuipal chiaraeter of the tehniuque.
and ant -\ desigia tes sigtilfieant . bid not p)rineipial. chiaracteristics.

Thel( next three columns show lt(e findings relev ant to the oilier screeniinu criteria: descriptike
(lata. test data. and giidelines for preparation. \n\ horna i-based te'ehnique whieh had all three

Ipc's of data was desgae a oeta aciate for inclusiono. rhose' techiniquie that were not
formnat-based, or that %ere definitely lacking in one or more t pes of data, were eliminated. The
initial lisIting of piossible formnat candidates was expan(e significanth (luring the requirentents
anal~ sIs phbase as mnore "4as learnied ahon t the forniat-based techniques. The ('otiplete listing Is
invorporated in A Fl I U. I-THI-80.5 I.

CAATE'

stoi rrE TITLE/OESCRIPTiON SORESPNO 1_ !.- , ffOE6 I
lSORCESpOS 7i.,I t N 5E

A001 111 * (A Njt let P.1-61t*--A-2..t e LOke~~ a 1W 77 let Unk. UME. 1a 33. 34; 62.709

BA2 Britih A~ulro.i ot Brits A ,, f-ce To es (s Unk. Yes ?.97. ?

IS Blocked Schemtc Diagram 0sdo. Te Tel Us Yes 111, 92.

Figure 2- 1. -Sample of Format Identification Data
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2.2.2 SPECIFICATIONS AND) GUID)ELINES ID)ENTIFICATION. Thew second portion of this task
'leallti, i ah the identification of specifications andI guidelines docuiments. I nitiall) . effort focuised on

references in the formal literature and inclusion in the I I~ Specification i st E~xhibit. Thtis was

expanded. based on informationi obtained iuring T( )IA inter~ jews and references in D~ata I tern
D escriptions (1)1 l)s). Air I'orc(' Acquisition Dovinmq',ts (A I' AIs), and oWier specifications. X
complete anaI~sIs of (he listings in the IDepartfrnent of D~efense Index of Specifications and
Standards (I) l ISS) was accomfplishedl iii order to idIentif) specifications used b% the other services
and to determine ciurent %ersions of specifications referenced elsewhere.

Since, as a result of thie TOM.A interviews, To acquisition and mnanagemenit guidelines took
on increased importance. guidelines documents of this type were also included. A composite listing
of all potentially tiseftul specifications and guidelines documents was prepared, identifying the
docuiment andl its most recent issue, the services tising the specification, andI th~e e-quipme-nt and
manual types for which It was applicable.

Illustrated in ligure 2-2 is an excerpt from the composite listing of specifications and require-
rinsdocuinleits. The complete list includes \lilitarN Handbooks, Military Specifications. and

\lilitar,, Standards, as well as manuals, regulations, and similar docuiments applicable to specific
brancihes of the sertiices. In addition, documents from other souirces, including research reports.
are included if they contain useful guidelines. The major column, headedl "Requnirements.'' will be
explained uinder the discuission of specifications analysis in Task 4. The, comple-te listing is incorpor-
atedl in A Ill l{-TR-80-5il.

Sk"VICE MAN

REQUIREME NTS AND GUIDELINES DOCUMENTS APPLICA EQUIPMENT UAL REQUIREMENTS
BILITY TP

PHEPAHk6 H

2 u
NUMBERus~7...~ e W W

SUBEC 0 W

MILITAY SO K >MI*H6K
MIL148K24 Waa, G~d t, u 2108 ~~c~oaIy ,,nld 1(7 1C' * I( 1 a l 4z (a 0 1. £L A

Qaa~ac Moo~ . ZOMMr

MIL HOOK~33 24 T.lh . Gidet M 24 1000 F .. Nal'b o n.yhEne 10il T 0 0 (a (a( (a (a a(a A Aa A A 4

MIL HDBK463038 2 Tecshnical W,,t.Ing SItyli Guide /7T 0 ( i a( a(, A4

MIL HOOK 276A FlightI V.h,Cla & Compo,nts Lub,,cnts, flidaa A 6176 0 0 * 0 3.

Conmpounch Sulecion Guide

Figure 2-2.-Excerpt from Specification Identification List



2.2.3 FORMAT/SPECIFICATION IDENTIFICATION FINDINGS. The major findings of this
task were:

" There are more acronyms than there are JPA techniques; some techniques are merely renamed
older techniques; and some are not techniques at all (several were periodicals directed to
maintenance technicians).

" A small proportion of the listings are format-based techniques, although many have some sig-
nificant format characteristics. Most format-based techniques are combinations of different
formats. Some of these are included in the listing in their own right.

" Relatively few formats are supported by test results or preparation guidelines. One of the more
interesting revelations-since tests of most formats compared them to "conventional" manuals-
is that there is really no such thing as a conventional technical manual. There was almost as
much variation among examles of Conventional Technical Manuals (CTMs) as among format-
based .1 PAs.

" There appears to be a tremendous amount of duplication among and within the military services
in creating specifications. Some duplication is inevitable, but some is based on parochialism.

" Perhaps more serious are the number of referenced specifications which turn out to be super-
seded or canceled, thereby complicating an already difficult task. A related finding is that the
AFADs-an integral part of the TO acquisition process-are seriously out of date. In addition,
the project team was unable to locate any official documentation which specifically explained
how and when to use an AFAD.

• Finally, there were entirely too many specifications and related publications to be considered,

forcing the team to concentrate on those believed to be most significant.

2.3 REVIEW LITERATURE FOR POTENTIAL HANDBOOK MATERIAL

Task 3 really did not exist as an independent task, but was the vehicle for identifying, locating,
and conducting an initial review of publications and materials to support other tasks in both 4
Phases I and !1. Materials were extracted from documentation prepared in current and past acqui-
sition programs, research reports and papers, specifications and guidelines documents, and Armed
Forces policy and regulatory publications.

A comprehensive bibliography was established that includes more than 130 research-type
publications used directly in the project; this bibliography is incorporated in AFHRI,-TR-80-50
and AFIIRI,-TR-80-51. f
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SECTION 3. PHASE 11-REQUIREMENTS ANALYSIS

Tis Second phase of the project was based on the data and informiation collected in Phase 1.
It incluided the follo wing specific tasks:

* Task 4-Select candidate formats and gujidelines

* T'ask 5-Dlevelop additional guidelines.

3.1 SELECTION OF CANDIDATE FORMATS AND GUIDELINES

3.1.1 ANALYSIS OF CANDIDATE FORMATS. In Task 4, the initial step was to analyze detailed
dlescriptions, evaluations, and 1v,( data for each format-based techniquje resulting from Task 2. A
six-Ievel hierarchy of forma: vonsidei'ations was defined, as illustrated in Figure 3-1. Because of the
absence of consistent termirio.kigy, working definitions for eachi level were established.

LEVEL NAME EXAMPLES

1 _____.PA SVSTLM-_____________________ AFIFPJPA

2 ____PRIMARY FORMAT _____________MIM

3 _____FORMAT _________________JOSGUIDE

4 ______SUBORDINATE FORMAT __________MIF

5 _______FORMAT COMPONENT __________NUMBER-KEYED PHOTO

6 ________FORMAT ELEMENT __________PHOTOGRAPH

Figure 3-1 -Hierarchical Relationships Qf JPA Technologies

a. i.11.i sYslemn (JLeve 1)-includes one or more Primary Formats arid/or any number of
Formats, Subordinate Formats, and Format Components and Elements, may also include
"standard" data, medIia, delivery, diagnostic, and training characteristics and components.
JPA Systems encompass a wide range of data applications; for example, operation and
main te nance, different maintenance levels, or aU aspects of maintenance (remove/replace,
fault isolation, inspection, lubrication, etc.). JP.A Systems art! generally well organized
approaches, and preparation guidelines are containedl in a single specification or group of
spec ificat ions.

b. 1rimnary Fonma. (Lerel 2)-May include any number of Formats, Subordinate Formats, and
Format Components arid Format Elements. May be used with, and may sometimes include,
non-format techniques. primary Formats are generally directed toward a single type of
activity (e.g., troubleshooting) arid may or may not be part of a JPA System. Primary
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Forniats are typically complete "packages" requiring little (if any ) sipporting or suppl'-

mental data. In some .1PA S)stems, Primary Formats are structured techniques for

organizing operation and maintenance information according to the type of actiity. In su4h

systems, several Primar) Formats may utilize the same Format. with diff'rent content.

c. Formats (le el.3)-These are the basic struictures that characterize a particular tecliflue.

Th.,N result from particular combinations of a limited number of Format Elements into

Format Components, then into Subordinate Formats or direetl) into Formats. In hard

copy technical manuals. Formats are often complete on one page or less. The Format is

repeated as often as needed, with the teehnical data changing, throughouit the manual. The

'traditiotnal" manuals. where the text Format continues through many pages. are no real

exception; the Format is repeated on each page (or more frequently), but technical content

changes. When testing of JP ,\s has taken place, it is usually at the Format level, although

it may be reported at (and ascribed to) a higher Ieel. \ Format presentation must be

sufficiently comprehensi~e to initiate and complete a task.

d. Subordinlfe Iortnts (Ieel -i -This is an arbitrarily established categor. betwecn liet

Format and Format Component It-Nels. It serves as a place to locate special treatments of

Formats to present a particular kind of data. In addition, a Format that is included within

another (usually more complex) Format is designated a Subordinate Format for that

application. Presentation approaches that are used only to support one or more Formats are

Subordinate Formats. Subordinate Formats are not present in some Formats.

e. Format Components (Level 5)-Combinations of Format Elements that are insiifficientl.

complete to be called a Subordinate Format or Format.

f. Format Element (Level 6)-The basic bilding blocks of data presentation. e.g.. words.

photographs, nimbers, symbols.

Le~el 3, the Fornat ler,. was established as the baseline for anal sis. so Iliat techniques at
levrels 1, 2. anti 3 woild be considered for the hlandbook. Next. candidarte le,'lmiques were docu-

mrented at each ie~el, and correlation tables were prepared. In both documentation forms. extensic

use of symbology reminds the user of the level in the six-level hierarchy.

Characterization of candidate Formats was accomplished b) determining the format op1 tion

characteristics (i.e., level of proceduralization) for various areas of application (troubleshooting'.

remove/install, etc.), and the applicable use factors (printed materials, information format: sensor%

channel: personnel factors; types of equipment).

3.1.2 ANALYSIS OF SPECIFICATIONS AND GUIDELINES. The second step of Task 4 was an

analysis of specifications anti other guidelines documents to identify:

a. those which are presently referenced in the AFADs;

1b. those containing requirements and preparation guidelines for format-based techniques:

c. those containing requirements and guidelines for acquisition of technical manual data.

14
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The final step in Task 4 was to determine which format-based techniques should be recoin-
mended for inclusion. The ground rules established for this selection began with tle hchniques
that were already determined to he format-based and to have both descriptik data and test data
available.

All JPA Systems, Primary Formats, and Formats which could be correlated to preparation
guidelines were proposed to be included. h some cases, the Primary F~ormats and Formats were
independent of JPA Systems. In addition, some techniques at each level werr re'omm-nded for
inclusion which did not satisfy all of the selection criteria but which are closely related to a format-|
based technique that did meet the criteria.

Based on these recommendations, a selection was made by AFIIRI, of a more limited set oif
I PA Systems, Primary Formats, and Formats, as follows:

JOB PERFORMANCE AID (JPA) SYSTEMS

* ,AF/ J PA - Air Force Fully Proceduralized Job Performance Aids

* J(;TOS - Job (uide Technical Order System

0 OMMS - Organizational Maintenance Manual Set

9 FOMM - Functionally Oriented Maintenance Manuals

* SPA - Skill Performance Aids

• WORKPA(- Work Package Concept

PRIMARY FORMATS AND FORMATS

• AAT - Augmented Action Tree

* JOBGUIDE- Job Guides

* LTTA - Logic Tree Troubleshooting Aids

* MDC - Maintenance Dependency Charts.

3.2 DEVELOP ADDITIONAL GUIDELINES

The final task (Task 5) in Phase If consisted of seven subtasks, as itemized here:

* 5.1 Determining the TO Needs of the User

* 5.2 Selecting the Most Appropriate Format

* 5.3 Suggested SOW Requirements

* 5.4 Management Procedures for the TO Development Process

* 5.5 Implementation of TOs in the Field

* 5.6 Obtaining Maximum Utilization of TOs

9 5.7 Preparation of the Bookplan.

The first two subtasks relate most closely to the format issue. The next four are more closely
aligned with TO acquisition, regardless of format. The last subtask was to describe the expected
content of the handbook, and is more properly discussed in Section 4.
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3.2.1 FORMAT SELECTION DEPENDING ON USER NEEDS. This acti~it) combined the goals of

subtasks 5.1 and 5.2 to develop an integrated set of guidelines, based on a ailabl methodologies.
without conducting an original research.

Finding a method for selecting the most appropriate formats was a key to the development
of a useful gide for TO Managers. Analysis indicated that sophisticated algorithms would be
useless, even if a valid algorithm was available. Similarly, a "fully proceduralized" aid would leave
insufficient decisionmuaking capability to the TO Manager.

(onsequently, it was deemed appropriate to prepare a general procedural guide that would
assist the T() Manager in determining tle system conditions which identifv certain TO needs, and
a similar guihe to the elimination of specific format-based techniques which fail to satisfy the TO
iiceds. This process has been termed "Format Option Selection )epending on Interaction of Con-
ditions (FOSI)IC)." Although this method differs from any of the proposed selection techniques.
it is based in part on the method proposed by T.J. Post (Ref. 2.3). The basic steps in the FOSI)I(
process are illustrated in Figure 3-3.

The guidelines depend heavily on the preparation and use" of a topdown breakdown and task
identification matrix, preferably prepared by the contractor, as input data. The full description
of the process is contained in AFIRL-TR-80-50, Section 6.

The approach to determining the TO needs of the user is based on identif)ing the relationship
between the conditions of a system and the system personnel who would be using the TOs.
)ifferent system conditions, such as the time expected for technicians to achieve proficiency, will

determine the TO format requirements that will best compensate for that system condition, or have
best compatibility with it.

As shown in Figure 3-4, some condition variables will require a specific compensatory format
option; other variables can be satisfied by many of the TO format options. Most conditions will be
natched to the degree of proceduralization required; some conditions dictate other t) pes of TO
needs, such as size, organization, and automation.

The user identifies, for each significant system condition, the variable which applies to that
maintenance action and, by extension, the format option indications. Separate guides are available
for troubleshooting and non-troubleshooting maintenance actions.

Following the completion of the guide for each maintenance action on each item of equipment.
a composite assessment of the format option requirements is made. At this stage, the user is able
to consolidate the requirements for each portion of a system for which maintenance actions are
neede(d.

The TO Manager narrows the choices of format options and makes a selection of specific
format-based techniques by referring to a series of correlation tables which display the character-
istics found in various JPA Systems, Primary Formats, and Formats. The TO Manager then makes
a final selection from the format-based techniques that have not been eliminated.

3.2.2 ADDITIONAL T.O. ACQUISITION GUIDELINES. Regarding the SOW subtask, it was
determined that the most suitable approach was to provide a guide to the items that should be

considered in the preparation of a SOW, description of the methods available for placing require-

ments on contract, an(i idenlification of relevant requirements found in specifications.
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Condition Variable Troubleshooting Nontroubloshooting

Time to Long OJT Fully proceduralized Proceduralized
Prof iciency Short OJT Deductive Descriptive

Figure 3-4.-Example of System Conditions Influencing User Needs

lhv Idi~crsiN of programs. o)rganliz/ations, a(id oblj(Ii~4's t) he sat isficd prohibhits the (Il4'(l4J-
men'It of a "staiidard'' SoU)' The' specificationI tables w~rt-ioiijIy mntionedI providles m)Il asstanl((
It) the TO M ~anager li inifli4al ing whinch il(H'itn4ients voiilairi acqunisitionl r4efIuiremnis. In uttatt eases

tltes- spec'ificationIs (olntainl (rl'it (lata-to gij() (Ii.1'tn' TO Manlager tin (l('t(rrnilling tit(- I)4'(ii
reqplireinn'ns to be' placeid o)1 4'4)Ilract.

Thei M1aiag('ll(i id 11roce4(111r4s sit Itask focils( onl thiree basic areas: (I ) TO MaInag4ment
Pi'loshopie4s. (2) 1ktndlanll('Il TO Mana,,Cnicni T1asks. (3) TON Mianagemnt Tools. In all tlire
arq'as. informiation %-.as co1l4'4t(( fromi a broadi 4ross-s4'ctioil of specificationis atl(l other gIil4'ile-

4l4)4ilnl4It alr4'atl) itt use4 by the( se'r- ices. In addition, special tec(hnliques that are apiprophriate' I4o 1114
pro(iriri4'it of curtain t) p4,s of formnats %(-r(- itlelU(l(4. 1114 approac'h to t'o~ (rag4' of ti' top)ic
w as it) o 05litdat4'e 4() colec'(A' i nformiat ion, miakring 4". cry attemrpt to ('lank'. imhipilot. are'as.

SubIlasks 5.5 anti 5.6 wrtr4'one.'rnedI with ide-ntify ing and] anal),ziptl i. s ii v- .,, TOs.

espec4ialI) thiose iri'olving tiniatniliar formats, (-au betst he4 inltrodhicedI it, .', 141 personn~el arid with
p)romioting gre'ater n Iilizatiori of' (te T( s by such pe'rsonneli. This topic is somewhat trou lehsome'
as far as giii('4'v to the4 TO Manage'r is ceornef4', largely let'aiis4' tihe- actlisitloll manager h&as

%4-r) Ii til e(I opportuitiy to inlte'ract (ir4'4tly wil ithi w field ,nits Whio will 1154' tlw( 'INs. 1In ailolit ion.
1t14r4'a54'4 t iattoui of I ( s is actually one, of 111e basic re'asotns for all (of (te p)r4''ding t a.Ks. anll
of 1114' pro j4'4t itself. The premrise' is that imnprove'I'~ formats ill T( s will both peormiit andI promnote
in14r4'a54'4 titilizat ion.

Ilascid on tllis premiiise,. two approac'11e wcni' 41leriv'(I. [,a'h are'a iii tlit( IIUniI 1440 that dleals witl
topIics5 kniown if ) affecvt 1114 acel ane' all(l utilizationi of TIOs (smteh as %alidfa 114) atld %4'rifi&'atioul
to) ensuire dlata aeccuracy) fllildes spec4ific' remlinrders of the4 relat ionshiip of1 that lopi4' to uilization)1.
in addition, a st'jarale oisouissiori is inchied in an apporopriat, ec'tiotn of the4 gnitle. The gui(laft('4
in tHat s'ctionl is an adaptation (If tile, approach iiso'4J wheni .1oh1 Giii~lc Manuals (JGNMs) were
implementedI in 1t14 Gi 141 A prograin (Ref. 1).
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SECTION 4. GUIiIEBOOK SCOPE AND CONENTS

4.1 INTRODUCTION

The ultihatc olbje4ti\,e of Isii pro)ject %as t) prepare gidelinies that th' TO Maniager wil
find u4 l'tl in all aspc'ts )f '( ) acllpisiti)n and nlanagenlnl'I.

I'lanning for guidebook 'oii hnt ad organization actually began with the preparation of the
preliminarN ouIlinw in l'ask I. IDurimng arid io o;*iuig III(e sitlist l.ueq l iformal o-gatering and

analysis aciti~iti's. the teiaun consideedre the information ie'd1d I T) Managers. as well as w.l .
informnation a'ailable for inch'hlosi. )thcr 'mlsiderations were the arrangement and organization of
the (ocumnlt for mnaximm use'ulness, Ihe optiltllhI h'el of' pre'scr"tation. 'eatlares to )r('4hl'
pretmature obsolsc( 'n e, and the, mantier of prodtiction.

Base(d on those conside4rations and11 tl. data d1' elolwd (uring tl- project. it was concuded that
the gulidebook reust be both a pra'ti'al gijide and a reference 4m d mtent. It must (eal with both Ihe
nornal lprocess of '() TOd(1 ]optlent and ac'quiisitioln and. separatl ), witi the 'onlsidierations for

se'lection of forinat-based teciiquucs. Only that information which is %crifiabhe as to accurac%
should be incorporate'd. lhe information should be presented' in a mnanner that assists tleit TO
laiager with decisionmaking. bit does not limit that decision capability. Aid, finally, tie guhhi&-

book should be produl.|'d in such a way that periodic rce isions and iupdaths will be iractical.

4.2 OVERVIEW

11'h guidebook has been prepare(d, in two kolintes. to be a basic reference publication. It is
intcnd'd for use by all individiials involved in the acquisition andl management of Air IForc''

T()s. %,ith enphasis on the re-sponsibilities ai( conv',rns of tie TOMoAs in tios( uomnands
aqi iriug Tos. 1"The scope includes a reieiw of the4' Air Force To Sy)stemn. extensive de'scriptions of
pro(vduiral data formats. gidance for determining formats oI satisfy, particular uiser eds. and

discu'i.sioli of ariolls aspects of To) proc'urenin'lt. (he\lopilnit. anld management.

4.3 GUIDEBOOK SCOPE AND ORGANIZATION

4.3.1 SCOPE. hlue TO a1anagers handbook dvals with Iwo prinit.pal topics of significance to the

To) Spcialist or Manager:

a. The4 Air Force TO) acIisition y ('1'. inchuduig responsibilities, methods, and data;

b. Thle typcs and characteristi:s of pro'dliral data formats to bei conside'red for ulse5 in
Air Fore, maintenanc' mannals, and guidance in se'lection of the most appropriate

iechniques.

Other topics are frequently mentioned, but are peripheral to these two central issues.
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4.3.2 ORGANIZATION. The guidebook for TO Managers is organized into two volumes, as shown
in Table 4-1. AFIIRL-TR-80-50 comprises the basic text, and consists of 14 sections. AFIIRI,-TR-
80-51 contains 10 sections of reference data and supplementary materials. The two volumes may
be used together, or may be used independently. Some data are duplicated in the two volumes to
support their independent use.

Table 4-1.-Organization and Contents of the TO Managers Guidebook

AFHRL-TR-80-50 : Technical Order Management and Acquisition

Section

General -1. Overview
Information 2. The Air Force Technical Order System

3. Maintenance Procedure Format Options-General

4. Format Options: Job Performance Aid Systems
Format 5. Format Options: Primary Formats and Formats

6. Format Option Selection Guidelines

7. Familiarization of Users With New Formats

8. Technical Order Requirements Determination

TO 9. Technical Order Acquisition Management
Acquisition 10. Quality Assurance of Technical Orders

11. Technical Order Publication, Distribution, and Revision

Bibliography, r12. Bibliography of Reference Publications
Glossary, 13. Acronyms and Abbreviations
and Index L14. Topical Index

AFHRL-TR-80-51: Technical Order Managers Reference Data

Section

I 1. Glossary of Terms
Glossaries 2. Abbreviations and Acronyms

JPA F 3. Job Performance Aid Research and Development

and Format 4. Job Performance Aid Concepts and Techniques

Data 5. Format Test and Evaluation Data

L 6. Format Option Selection Data

Specifications - 7. Technical Manual Requirements and Guidelines Documents
and L S. Requirements Documents Cross-Reference Tables

Standards t9. Evaluation of Military Technical Manual Specifications

Bibliography iO. Bibliography of Reference Publications
and Index Li. Topical Index
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4.4 GUIDEBOOK CONTENTS

4.4.1 AFHRL-TR-80-50-TECHNICAL ORDER MANAGEMENT AND ACQUISITION

4.4.1.1 (;eneral Information: Sections I and 2 contain general information about the document
and the .\ir Iorce () System.

" Section I: O(er'ie tc describes the purpose and objecties of the handbook, explains its
organization and contents, and recommends approaches to effective ways to use it as an aid in
solving some T() acquisition and management problems.

" Section 2: The lir Force TO .S 'steni presents a concise description of the AFTO System.
consolidates the requirements arid guidance of the primary TO policy and regulatory publica-
tions, and describes the role of the Air Force To Manager.

4.4.1.2 Technical Order Format Considerations: The next five sections of this volume are directed
toward explaining the "format issue" for purposes of TO acquisition and management.

" s ection 3: Maintenance Procedure Format Options- General provides a brief discussion of the
background of procedural data format research, and the status of such research today. Types of
formats are described and examples are provided of how use of various format-based techniques
can help solve specific procedural data problems. A general orientation to the format-descriptike
inf,,rmation in Sections 4 and 5 is also provided, as well as an overview of the conventional TO.

* Section .4: Job Performance .. id (JI't) Systems presents a comprehensive description of a
selection of format-based techniques at the 3 PA System level. This includes, for each tchnique.
a narrative description with accompanying illustrations, a hierarchical breakdown, formal
uption characterizations, results of tests and experiments involving the method, and identifi-
c lion and description of specifications or other preparation/acquisition guidelines which are
a ailabhe. References to sources of additional information about each method are provided.

* Se.,tion 5: Format Options: Primary Forinats and Formats presents a comprehensive descrip-
tion of several format-based techniques at the Primary Format and Format levels. These
techniques are either independent of JPA Systems or are used in a number of different systems.
Data presented are similar to those in Section 4.

" Section 6: Format Option Selection Guiidelines presents guidance for determining the format
options which will best satisfy the needs of the user in a particular program and the specific
format-based techniques which contain those format options.

" Section 7: Familiarization of Users with New Formats presents a discussion of the need for
user acceptance of TOs if they are to be effective job aids, especially if a new or unusual format
is involved. Methods are described which can be used to familiarize using personnel at all le(els
with the features of the TOs being provided. Guidance on implementation planning and conduct

is also provided.
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t1.1 .3 Acquisition and Management of TOs: 'lii . portion (l&- %ilh itc process of acquloring and

managing \ir lorcc T( ") ri',.ardl o.ft the partictular fornat(.,) .chl .(eI. It o ers in greater dectail

lilt- \ i'Il( ) S\ -.tn. de.'ribi d in Selioi 2.

* . ,tii4 o l: "'tlilIII r,-der I pjlir,'iit. I)b lerminulio l4scriil's ho% 1'() reqlliremn nts arc

ilf111j11i . lii' l I'' 4 t ' ata lili nl t | mosit bc ,onsidlre'd. h lottntial , uiri ,s ofI " s4ich data. ani

hIo%% (liff'rcm' in i' li daa %ill aiet I h pes. thr g lnizatiitil. aid ,lifditr-, (of T s Ito lic
pro% 1(led.

0 .iv)l,o1 9: T) I. qiii.liloi Vaniuge'miit pro hle. mllidalnce ill the preparation of work state-

iit' atll jlatllill 4 4,,', 11itn la and ill lhlt initerprelalio and .,c(. lIon of spec.ificaltio s.

Sitgl.. ti4)nIi. for ,'.,l;ra tor lprlop.osal \ha lion art, inihidei. Lnilplasi. i this -ectit.i i i (4l tIhe
114141d t4) ,hi'4,' 4l o'i1i1.. a eltf 1114 ni'l, of d p1 rogranl and vWalli.l4 the .o(lractor' respoi e.

* .',vctin Io : Qelily I.s.surant, of f P. des,-ribes tlc r w' hich sIinld occur at various

lpointl' ill the" 4I''hPPIoIcnt of "( ). inc4luling % alidation and %eritication. \ .omposit chcklist

of'' ri4'Av critria i. ji'1(ld. (; idan', is also plo'ided regarding coordination with and

t1 ilization of oranlizatlioll' and p)ersolillI outlside of lhe I'( ac(qluisition organization to provid
rev iNe assistaice. and rI'garding planning for anti condlilt of TO veriiheation. Special attention
Is gic,'n to the to-stIep %ritication lpro'ess.

0 .ectin II: TO( I'l i,'al ioI. Iistribution. and Re'uiswon re' ivws th( requirements for p.rinting,

distrilm tion, and re\ ision of" TOs. Coierage begins with tit initial flanning a'ti itivs. contimiws

throigl actual dllier% to using conmmands and other agVncics. and concludes with utilizing
iipits from field a'ti itics to tipgrad, To quality and proiding feedback to T() Isers who hazy

mad(I suggestions and recommendations.

4.4.1.4 Bibliography, Glossary, and Index:

* Netion 12: Ilibliogrplhuv of Refl'rencf Iblications contains fuill bibliographic citations,
in nimeri'al ordvr, for all puiblications referenced elscwhere in the handbook, as well as to

other reports an(] papers that couhl assist interested TO Managers in increasing their under-
standing of format-based techniques.

* .eclion 13: Icron.v'us and lbbrei'iations is a col)relensive listing of abbreviations and

acronymis, with the full title supplied, along with a notation as to whether the abbreviation

is one of the many .11,\ techni(quCs.

* -Sction II: Topical Index is a detailed index to all significant topics and entries in AFIIR-

TR-80-50.

4.4.2 AFIIRL.-TR-80-51-TECHNICAL ORDER MANAGERS REFERENCE DATA. AFIIRI,-
TR-80-5 I contains 10 sections of reference data and supplementary information.
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4.4.2.1 Glossaries: Materials are presented, in two sections, that will aid tihe TO lanager in under
standing terminology. Section I is a Glossary of Terms which may Ie encountered (luring 'l')
acquisition and development, and inclu(des terms used by the Air iForce and other militar services.
Section 2 is a comprehensive listing of abbreviations and acronyms, with the full title supplied.
along with a notation as to whether the abbreviation is one of the many J P, techniques.

4.4.2.2 JPA and Formal Data: Reference information on formats and .11lPAs is presented in four
sections. Section 3 provides a discussion of the background of format and .11'A research, including
format development, test and evaluation, and selection techniques. Section 4 identifies the popula-
tion of J PAs which have been proposed for use at various times, their origins, the basic character of
each, their development status, and the results of the consideration of their incorporation. Section 5
presents summaries and excerpts from various research reports concerning the testing and evaluation
of format-based techniques. To the extent available, the discussion covers study objectives,
methods, and approaches, and both quantitative and qualitative results. Section 6 contains tables
which may be locally reproduced for use in determining optimum maintenance action system
conditions and in selecting format options, according to the guidelines in AFIIRL-TR-80-50.
Section 6.

4.4.2.3 Specifications and Standards: This is a compilation of data in table and chart form
regarding the specifications, standards, and other requirements and guidelines documents that are
available for use in the acquisition and preparation of technical manuals. Section 7 contains a
comprehensive listing of requirements and guidelines documents that are available for use in the
preparation and acquisition of technical manuals and related data. Publications from both military
and non-military sources are included. Section 8 provides a cross-reference between AFADs used
for TO procurement and the specifications and standards which they reference or incorporate.
This section also contains tabular results of an evaluation (Ref. 5) of Army, Navy, and Air Force
Technical Manual Specifications.

4.4.2.4 Bibliography and Index: Section 9 contains full bibliographic citations, in both numerical
and alphabetical order, for all publications referenced elsewhere in the handbook, as well as to -

other reports and papers that could assist interested TO Managers in increasing their understanding
of format-based techniques. Section 10 is an index*to all major topics in AFlIR L-TR-80-51.
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SECTION 5. CONCLUSIONS AND RECOMMENDATIONS

5.1 TIlE GUIDELINES

5.1.1 PATTERNS OF USE. This report has been prepared with tie goal of serving as a valuable
aid to individuals involved ill all aspects of TO acquisition, development, and management. nvi-
tablN, with such a broad target population, the value of lite document will var) according to the
past experience, levels of expertise, and program needs of each individual. T() Managers with limited
experience should derive the greatest benefit. For these individuals, all parts of %FIIRi,-TR-80-50
can serve as a text for their profession and as a practical aid in overcoming the problems of their
new assignments. Ilaving this knowledge will not be a substitute for experience as a TO Specialist or
lanager. bt it will help avoid some of the pitfalls of TO) acquisition an(l management that lit

experienced individtal has already faced.
Ti experienced TO ) Specialist will very likely not derive the same benefits. Since this user has

alrvad, ser ed in a TO) program capacity, some materials will be familiar. On flit other hand, the
discussions and descriptions regarding formats may be as new as to the experienced individual. ks a
desk reference, lit materials in AFIIRI,-TR-80-50, Sections4 and 5, together with the data in
\ FIR I,-T11-80-51, should be of value to both the experienced and inexperriced indi idual.

5.1.2 CONVERSION TO FORMAL HANDBOOK. When, an(l if. the Technical Reports that
resulted from this project art converted to a formal Ilandbook, the following recommendations
should be implemented:

" The landbook should be published under the authority of both the Systems Command and
tlit- logistics Command, or higher authority. We believe this is necessarN so that it is recognized
by all To Managers as representing the interests and points of % iew of both commands.

" The Ilandbook should be a loose-leaf document. Revisions and updates should be planned i on
at least an annual cycle. This will permit the Ilandbook to be kept, reasonably current, reflecting
changes in .JPA format technology, as well as tracking changes iii specifications. \ir Force1
policy, regulations, and procedures. This approach will help avoid rapid obsolescence of the
Ilandhook, increasing the probability of its continued use.

• E.ach section in the I landbook should be separated by labeled tab (lividers, to assist the user
in locating the particilar item of information being sought.

" Illustrations should he in color if the subject of the illustration-sucih as a particular format
would normally require the use of color. Several of the JPA Systems recommended ise color
coding and color shading, and they cannot be adequately illustrated without the use of color.

5.2 OTHER FACTORS

In the process of conducting the analysis and preparing the guide, several other items of
significance were identified that are beyond tit scope of th( current project for resolutiol.
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a*Tin' ImrsciI amnogiit% re-garding r4'slpoisiIbili(ies for various asjpets (if TO( acquisiti

igicreases Iiv dillivialtii' of al already dlifficult task; inappropriate, and/or poor 4jil&lit%

Tl( )S 4)1 ten rcst IL.

h. 'I'( ) NIaiiagi'r are, or should1( bc w iii'ssionals. A career held should be, tstahJlisll4', and a

mland(ator training course, imileiiieti14'(. The curi-rnly planne-d training tcourse. whichi
has been proinotcl b% serious TO Specialists for almitost 10 years. shou)ild bev imlplernvitedl

as soon as possible.

c. Ilie \FlT )-22 l(O lnr4)~vineilt ii (port jug Sw stein ciijo~y the unique dJistinlctionl of

pra4] icall% n o diffe-rececs of opinion. It w as 44)Usisteni lv idenjtifiedI as re-quiring improve-

iet-l 1)articiularl ill the lev el of rcsj usicnvss to chauigv requetists and if] providing

feedback to the rcquo-sting oirganizationl and jndi~ idijal. I ntrouction of (lie AFT1O-27
Pliciiat ion Ch;Ianlge' liust (I)( ]) and the I wo-stvp % erifivatiout process rnaN eliminate the

soilrcvs of somec of tile complaints. Ibit the ~sv itself appears in need of streamlining.

d1. As mvintione-l earlier, T( -rvlatud *IA I )s are- seriousl\ out of (late. The r4c isin vc (l
should bev chiangecl to kvvp thesew key (104umcnis from living obsolete.

V. FinalI', all acti,,itivs rvlatecl to the, acqluisition and mainteniance of TIOs shioul(I be vlvarly

identifiable on a cost basis. At present, no one, really knows what the- TOs for a particular

pirogramn cost, life-cycle cost comp~arisons of various formats are not possible.

The- authors believv that thev five! reominindations listed liere- are- deser-ving of the, activ support
of %FL"A and A FSC, partiularly A li IRL.
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