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ABSTRACT

This study was conducted to investigate the 552nd

Airborne Warning and Control Wing scheduling system and to

suggest possible improvements.

First , a General Scheduling Model was formulated and

adapted to the military situation. Then a set of five

questions was developed for use in evaluation of scheduling

systems. Next, the scheduling models used in Strategic Air

Command and the 552nd Airborne Warning and Control wing were

presented in detail. These systems were evaluated in accor-

dance with the five question approach. Finally, some

improvements were suggested to improve the AWACW scheduling

model.

The results of this study suggest that Tactical Air

Coi~~and should change a n~~ber of procedures if the AWACW

scheduling is to be improved . The recommended changes

would affect TAC ’. scheduling philosophy, help to educate

all levels of TAC with respect to unique aspects of the

E-~~, and improve the utilization of this new weapons system.

ix
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AN EVALUATION OF MAIN OPERATING

BASE SC~jEDULING PROCEDURES

OF THE 552 AWACW

I. Introduction

“The instruments of battle are valuable only
if one knows how to use them.” Ardant du Pilq,
‘Battle Studies’.

Optimum usage of any resource is directly dependent on

how effectively that resource is scheduled to meet the user’s

needs. Without a coordinated scheduling effort, improper

allocations, poor utilization, and misuse can take place.

Scheduling i. of particular importance when applied to air-

craft and flying personnel, due to the high cost of an air-

craft, high sy8teias operating cost8 , and the immeasurable

value of a human life.

The E-3A Sentry (AWACS) presents a diff icult challenge

for a scheduler, as the aircraft is capable of perf orming

many different missions, such as radar surveillance, intel-

ligence collection, battlefield management, and air-to-air
intercepts. In order to allow the crew personnel to main-

tain a high level of proficiency in these areas, they must

be trained in all the E-3A mission scenarios and must operate

1

9
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under a continuation training program to ensure familiarity

with these different situations.

The training effort is enormous p a typical crew training

mission require. activity with a KC-135 tanker, a time and

altitude reservation in a specified airspace for c~rtatn

type s of activity , fighter or bomber resources to provide

training in many E-3A missions, and jammers to provide

training in electronic countermeasures (ECH). A typical

training scenario requires the use of twelve to et.ghteen

fighter aircraft. Each external resource must be coordinated

with a different agency, usually a calendar quarter in

advance p the timing and locations must be compatible, to

minimize wasted flying time and to provide a maximum of

activities on each mission. This process is not a trivial

one p an average quarter consists of 150 missions involving

1420 E-3A flying hours.

To get a firm grasp of the size of this problem , one

must first have a basic knowledge of an E-3i and the people

who require this traini ng effort .

System s Descri ption

The E-3A is a modified Boeing 707 airframe, designed to

provide world-wide responsiveness in the
employment of its unique capabilities for all altitude
surveillance, warni ng, and aircraft control in a
variety of tactical, strategic, and special mission
applications (Ref 9s2).

2
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The aircraft is operated by a flight crew of four,

consisting of a pilot (P), a co-pilot (CP), a navigator (N),

and a flight engineer (FE), and a mission crew of thirteen,

consisting of a mission commander (14CC), a senior director

• (SD), an air surveillance officer (ASO) • three weapons

directors (WD ‘ s ), three air surveillance technicians (AST ’ a) ,

an airborne radar technician (ART), a radio operator (RO), a

computer technician (CDt4O) and a communications technician

(CT) (Ref 21s13). The mission crew composition may be

varied if operational condit ion. warra nt a change.

The mission crew uses two special systems , the E-3A ’s

radar and the data display and control system to accomplish

the A WACS mission.

The E-3A Radar System. The first special system , the

radar , was designed specifica lly for the broad mission

spectrump the radar antenna is housed in the large disk

attached to the fuselage. The many radar modes enable the

E-3A mission crew to detect enemy aircraft both in azimuth

and in elevation over a variety of terrain and over sea

states, as well as to identify friendly aircraft by means of

the identification friend or foe (1FF) feature. On any

azimuth scan, the radar can examine up to thirty-two

different sectors simul taneousl y p then each sector can be

analyzed in different radar nodes accordi ng to the situat ion

(Ref 9s7) .

3
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An explanation of the currently available radar modes

will further demonstrate the system ’s versatility. The

first mode, Pulse Radar Non-elevation Scan (PDNES), provides

for azimuth surveillance of aircraft down to the surface by

using a pulse doppler radar with narrow doppler filters and

a narrow antenna beam • It is to be noted that the highly

directional beam ha~ extremely small side lobes, thereby
making it highly resistant to ECM activity. The next mode,

Pulse Doppler Elevation Scan (PDES), operates like PDNES and

adds target elevation to the available information. Beyond-

the-Horizon (BTh) mode uses a pulse radar beam and provides

extended ra nge surveillanc e where ground clutter is in the

horizon shadow . The passive mode allow s the radar trans-

mitter to be shut down for selected sectors while the

receivers continue to process ECM data p the system displays

jamming stro be. in both active and passive modes. In

addition , PDES and BTH modes can be used simultaneously or

alone either active or passive as desired in the interleaved

mode. Further, the radar system can be operated in a Test]

Maintenance mode for m i  light maintenance and checks or in a
standby mode for immediate use if needed. Finally, the 1FF

feature allows the operator to identify friendly aircraft

from hostile aircraft when they are intermixed as would occur

during an air battle (Ref 9.23).

An additional refine ment is planned to further enhance

the E-3A’s radar capabilities. The maritime mode i. under

4
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devel opment to give the AW*CS the capability to detect shi ps

at sea . This new mode will al so be combined with PDNES in
the inte rleaved mode to further improve the radar system by

giving a simultaneous capability to provide both air and sea

surface surveillanc e (Ref 9.12). This improvement will

serv e to ensure a long and useful service life for the E-~~~.

The Data Display and Control Unit. Radar inputs go to

the second special system, the data displ ay and control unit,

for storage , display , and utilization by the mission crew on

one of two units , the multipurpose console (MPC ) and the

auxiliary displ ay unit (ADU). The radar data ii stored and

processed by the onboard computer p the MPC can be configured

to utilize pertinent da ta and function as a battle staff

console, a surveillanc e console , or a weapons director con-

sole. The ADU can be used for communications , maintenanc e,

or data processing functions as desired (Ref 9.8).

Further ref inement s to the data display and control

unit will enhance the existing functions by allowing valuabl e

information to be displayed to agencies outside the aircraft

on a real time baste. The first addition, the data displ ay

remoting system, will transmit pictures from onboard MPC ‘ s

to one or more tactical ground stations for real time rel ay

to commanders at any level . A variety of this has been used

in a highly successful test . The other planned additi on is

the Joint Tactical I nformation Distribution System (JT IDS);

5
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this system will permit a high volue. flow of information

and will use a spread spectrus technique for security

(Ref 9.13) .

This , then, is a brief overview of the machi nery and

• the operators who must be tr ained to prop erly interface with

their machines so that the entire system can operate effec-

tively up to the stand ard s for which it was designed.

With thi s knowledge of the men and machi ne we now turn

to the actual resour ce allocation process and the situations

revealed during preliminary investigation.

The Probl em

During the analysts ’ initial visit to the 552 AWAC Wing

(AWA CW ), two different ttreas of research were under consid-

eration. These were possible uses of the E-3A in a post-

Single Integrated Operation (slop) scenario and the exami-
nation of the E-3 A scheduli ng system. The scheduling area

was selected as it was in the authors’ area of experience
• and of immediate interest for the expanding AWACS operation.

Initial investigation showed symptoms of an underl ying

problem in the overall scheduli ng process . There seemed to

be virtually no record of crew accoaplisheents p the computer

aid , the Tactical Air Command ’s Automated Flight Traini ng

Management System (TAPIRAMs), was unresponsive and , under

further investigation, could not give any insight into what

item s the crew personnel needed to maintain currency in the
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E-3&. The wing schedul er was contracti ng for sorties and

allocating them to the squadrons , with no consideration to

the actual activities needed for crew members to complete

required trai ning . Eac h crew was allocated three flights

• per month, two mission sorties (M-Sor ties) and one pilot

pr oficiency sortie (P-Sortie ).

Attendance at the first E-3A quarterly scheduli ng con-

ference revealed that many TAC units did not send re presen-

tatives , although every TAC fighter unit has a Directed

Operation Capabi lity (DCC ) to conduct air-to-air operations.

Some Higher Headquarter s (HHQ ) agencies were not pre sent and

others supplied incorrect data for the actual dates the E-~~
would be required to participate in exercises. Portions of

the conference proceedings had to be reaccoisplished, as a

resul t of this oversight . At the second conference some of

these deficiencies had been corrected, but others had not.

For example, some HHQ agencies were still not represented.

These operations point to two major problem sources in

the overall E-3A scheduli ng system . They are at the command

level and the wing level .

Command Level • TAC has traditionally been made up of

fighter aircraft p the overall command philosophy is geared

toward this typ e of aircraft and mission . The E-~~ is a
aultiengine, aultiplace aircraft, very different frost the

single-seat fighter in both areas. Further, the AW*CS
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requires many resources , such as tankers and fighters, to

support its training requirements.

Utilization is another command problem area ; this was

illustrated by the fact that several TAC fighter units were

not scheduled to operate with the AWACS, while a n~uber of

E-~~ sorties were not fulfilled. In addition , the training

syllabi of The’s fighters do not require interfacing with

the E - M .  Their activity with the AWACS would help fighter

units to satisfy their air-to-air requirements and improve

the proficiency of the Sentry crewmembers.

Education is the last command problem area . A knowledge

of the E-3A ’s requirements would hel p other s to realize the

aircraft ’s capabilities and the magnitude of the training

effort required to keep the AWACS crews proficient in their

mission.

~tng Level. The wing level problem areas are a result

of the command level problem areas. The scheduling organi-

zation is based on that of a fighter wing; wing scheduling

allocates sorties to schedulers for each squadron. No single

office possesses all the information for the scheduling

effort.

Problem Statement. In view of these situations, the

authors decided to address the problem of defining a struc-

ture for the scheduli ng problem . The specific problem to be

addressed is. “Is there a more efficient method to schedul e

8
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E-3A aircraft and atrcr•ws of the 552nd AWACW to better meet

th. needs of the USAF and TIC?” This thesis will address

only scheduling actions concerning the wing ‘ s E-~M squadrons

at the main operating base (MOB), Tinker Air Force Base,

Oklahoma.
In order to accomplish the research task , thi s thesis

is divided into six succeeding chapters. The first of these ,

Chapter II, will define the term schedule, explain a gener-

alized scheduling model, and adapt it to the military situ-

ation. Chapter III will establish standards by which sckied-

uling systems can be analyzed so that a comparison can be

made between the one presently used at the wing and the one

employed in the Strategic Air Command (SAC). Cha pter IV will

explain the scheduling system used by SAC toda y. Cha pter V

will explain the scheduling system u sed by the AWACW today.

Chapter VI will evaluate and compare the AWACW and SAC

system s using the criteria established in Chapter III and ,

if necessary , rec ommend changes to those areas in the AWACW

system which are ra ted inade quate when compared to the SAC

system. Finally , Chapter VII will present the conclusions

for thi s study effort and suggest areas for future studies,

if appropriate.

The SAC system was chosen as a comparison standard

because the aircraft , crew composition, and variety of crew

requirement. were most compatible with the Sentry’s system.

9
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Data Collection. Data collection for this effort was *

conducted by means of personal interviews, on- site

inspection . , searches of availabl e literature concerning

scheduli ng, and the researchers ’ experience .

I nterview s were conducted during the period beginning

1 March 1978 and ending 15 October 1978 . At the 552nd AWACW ,

interviews were conducted with the Wing Commander (CC) , the

Vice Wing Commander (Cv), the Director of operation s (DO) ,

the Director of Maintena nce (DC M), the wing and squadro n

schedulets, the wing’s maintenance staf f , the crew force ,

and the command section. of the wing. The intent was to

obtain the widest possible picture of the overall wing

scheduling process.

External to the AWACW, interviews were conducted with

the Headquarters TAC E- 3A operations staff, scheduling

personnel at the 380th, 5th, and 509th Bomb Wings (SAC), the

55th Strategic Reconnaissance Wing (SAC), and users of the

AWICS services at two E-3A qua rterly scheduli ng conferences

and one SAC air refueling conference.

On-site investigation consisted of five field trips to

Tinker Air Force Base, Oklahoma . These visits ranged in

length fro. two days to three week.. During the longest

stay, the entire evolution of the scheduling process was

observed from it. inception through its execution; this

included flying on one sortie in order to fully investigate

the E-3& scheduling system.

10 
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The publication search covered both Air Force and non-

Air Force sources. Other scheduling systems and viewpoints

from other agencies were examined to aid in the study effort.

Finally, the researchers made use of their Air Force

experiences in large aircraft, a total of twelve years, to

help in the problem identification and selection of relevant

ideas.

This cha pter, then , presented an overview of problem

def inition , the plan for investigating the problem situation ,

the order in which the investigation was carried out, and

the sources of information used . The next chapter will

define scheduling and explain a scheduling model .
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II. What is Scheduling?

As this thesis deal s with scheduling , it would first

be useful to define the term schedule. Webster defines it

as “a timetable; a program; an agenda or a method of

resource allocation in order to obta in or maintain some

goal ” (Ref 34.2028). The definition as specified in the

Air Force Dictiona ry is “a tabulation showing the times

postulated for a flight , movement, or the like; a timetable”

(Ref 32.456). A businessman would define a schedul e as a

timetabl e for company operations . From these defini t ions

one can infer that a schedule is a timetable that optimizes

the use of some agency ’s resources; the process for derivi ng

this timetable is called scheduling .

This chapter will explain the General Scheduling Model

(G~}1S) as shown in Figure 1 and will adapt it to the military

scheduling situation. GEMS consists of inputs, a scheduling

process , the output , and a feedback loop (Ref 33*6); it was

derived from Ref 33. Continued reference to Figure 1 will

enhance the following explanat ion of GEMS.

The General Scheduli ng Model

The GEM S in Figure 1 ii representative of any resource

allocation process. The scheduler takes the system ’s input.,

processes them, and produces the outp ut called the schedule.

12
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Figure 1. The General Scheduling Model (GEMS) (Ref 33.6)

It is to be noted that feedback i. al so an input (Ref 33*6).

These components will now be explained in turn to point out

their many facets.

Inputs. To develop a schedule, the scheduler must have

inputs. These come from two general sources, those outside

the scheduler’s organization, external, and those within,

internal. Both of these types of inputs can affect the

schedules because of this, they must be considered in the

resource allocation process.

External inputs originate from many sources • Some

common ones are goverr~~ent agencies , parent organizations,

and other organizations whose resources are purchased , hired ,

13
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or leased for use by the scheduler ’s organization. Each

source will be explained to show its typical inputs.

Governmental input s consist mainly of laws and regu-

lations. These typically specify what an organization can

or cannot do, and they are normally incorporated into

organizational guidance. These laws and regulations become

constraints on the scheduler and his organization. When the

guidelines are not followed, the government notifies the

offender of deviations and assesses penalties for noncom-

pliance. Two examples of these inputs are the Interstate

Commerce Commission (ICC) rules concerning maximum gross

weights for trucks and maximum time per day that a truck

driver can operate his vehicle.

Parent organizations provide inputs , which are usually

in the form of guidance (manuals, regulations, and policies),

resources (money , men , equipment , time , and space), and

f eedback concerning the scheduler’ a agency ‘ a operation as it

forms a part of the overall operation.

A parent organization supplies centralized guidance to

ensure that its lower level organizations operate in accor-

dance with the overall plan; this helps the parent organi-

zation to accomplish its goals. This guidance from above

becomes a constraint ; the scheduler must form a schedule

that conforms to the external guidance. Two examples are

centralized personnel management directives ~nd centralized

production guidelines from the parent organization for use

14
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by its lower-level agencies. The higher level managers may

want to use specific methods of personnel management because

of union troubles or set production guidelines to control a

product’ a uniformity.

A parent organization may provide resources in the form

of money, men, equipment, time, and space to the lower-level

organizations for utilization; again, this may contribute to

the attainment of the higher level goals. The lower-level

schedulers may have to use all the resources provided, or

they may be able to negotiate the amount to be used. In the

first case, the resources are a definite constraint; in the

second case, the resources could become a constraint if they

were scarce and essential to the operation. Some examples of

parent organization supplied resources are funds allocated as

a part of the budgeting process, workers to make a product,

specialized equipment to produce a certain item, authorization

for the use of equipment for a specified amount of time, com-

puter time to control an inventory , and warehouse space to

store raw material s or finished goods.

The final input from the parent organization is f eed-

back; this is a part of the control process (Ref 33.6). If

the lower-level operation does not conform to the external

guidance or does not properly utilize the assigned or

bartered resources, the parent organization’s goal s may not

be attained. Its managers note deviations, report the., and

inform the lower-level managers , who direct the scheduler to

15
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take action to return to conformit y with the overall plan

(Ref 37.620). An example of this would be a deviation from

a production schedule and the actions taken to return to the

plan .

Other organizations provide inputs in the form of

resources that are purchased, hired, or leased for use by

the lower-level organization. Their acquisition may be

either through the parent organization or the scheduler’s

organization. Some examples of these inputs are raw

materials, transportation resources, and warehouse space.

Here, both organizations accomplish their goals; the pro-

curing agency uses the external resources to help accomplish

its overall plan; the other organization incorporates the

requests for resources into its operation.

External inputs are only part of the system; they are

used with the next type of input , the internal one , and are

included in the lower-level operation’s schedule. These

internal inputs come from within the scheduler’s organization

and consist of guidance (manuals, regulations, and policies),

resources, and feedback . All of these items must be con-

sidered by the scheduler as he formulates his plan. An

explanation of each will show how they are related to the

schedule.

The first internal input is called guidance and is

given by all level s of management. This input normally con-

stats of preferred or mandatory ways to accomplish specific

16
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actions. This guidance constrains the scheduler as he

derives his schedule in accordance with the established

plans. One example of this is the production plan; the

scheduler must ensure that adequate personnel are assigned

to accomplish the required tasks in order to conform to the

plan and complete the work on tine.

Internal resources are another input . They are like

the external resources but are procured and allocated solely

by the scheduler ’s organization. These inputs are in the

form of money, men , equipment , time, and space ; the scheduler

must manipulate these in accordance with the established

plans to help his agency meet its goals. Again, the

resources are a constraint if the amounts are assigned and

must be used , or if they must be negotiated and the resource

is scarce. Some examples of internal resources are budgetary

allotments, production and supervisory personnel , milling

machines, authorization for the use of some equipment for a

specified amount of time, and warehouse space.

Feedback is the final internal input. Again , it is a

part of the control process (Ref 33.6), this time in the

scheduler ’ s organization. The people who carry out the

schedule provide this important input in the form of verbal

and written communications to both the management and to

the scheduler. This information indicates the degree to

which the schedule complies with the established plan. If

the operation is in accordance with the plan, the scheduler

17
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continues with the proposed schedule ; if not, he must take

corrective action to return to the plan or act to change the

plan if it is in error (Ref 37.650). The previous examples

given in the external inputs narrative can also be used to

illustrate feedback on an internal basis.

The scheduler now posses8es all the items necessary to

begin his task. He has guidance, resources , and feedback ;

these nay come from his own operation or from external

sources. He must now fi t  these items together by means of

some process to derive a schedule that will ensure that all

agencies concerned will progress toward their goals.

Scheduling Process. The term scheduling process is

defined as the method a scheduler uses to transform his

inputs into a feasible output p lan. This plan should make

optimum use of the available resources and comply with all

pertinent constraints and guidance.

The scheduler can use any of a number of methods to

allocate resources ; this is usuall y specified in hi. guid-

ance . Three possible methods are manual , manual with com-

puter aid , and fully computerized . An explanation of each 
- 

-

will serve to illus trate the processes.

The manual scheduli ng system would be applicabl e to

uncomplicated operations. The number of inputs would be few,

the guidanc e rel atively uncomplicated , and the various com-

binations of re sources finite. The scheduler could make

18
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tradeoffs based on a small number of decision rules to derive

an optimum output . Two examples of organizations which could

use thi s method are a small machine shop and a tactical

fighter squadron.

The manual system with computer aid is the second type;

this would be used by a slightly larger and more complex

operation. The number of inputs would be larger , the guidance

more complicated , and many more scheduling options available.

The schedul e night be constructed manually, with the computer

serving only as a place to store records; the scheduler

could use the computer for making decisions in addition to

record keeping and could make some simple tradeoff decision.

manually. An example of the first system is the Strategic

Air Command (SAC) wing scheduling system s an example of the

second coul d be found in a medium- sized machine shop.

The third type is the fully-computerized system. In

this instance the scheduler woul d put his guidance, resources,

and feedback into a data base and use a scheduling algorithe,

implemented as a computer program to develop the schedule.

An excellent example of thi. type of system is the National

Airlines Fuel Management and Allocation Model , a linear
program for fuel purchasing for the entire National Airlines

system (Ref 36.1).

By whatever means, the end re sul t of the scheduling

process is a f astble ” schedule, one constrained by

19
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guidance and resources, designed to keep the organization

directed toward the accomplishment of its goals.

Output. The final part of GEMS is the out put , the

schedul e to be put into action, This is the tangible result

of some reasoned process for allocati ng resources , using the

given guidance and constraints, and keeping the organization

operati ng in accordance with its overall plan.

The schedule i. normally submitted to the appropriate

managers for review and approval $ after this, the scheduler

takes action to publish and to distribute the plan. It is

now a directive for operation s for the time frame specified.

This has been an explanation of GEMS and its components ;

the next task is to relate GEMS to the military situation.

Ada ptat ton to the Militar y Situation

GEMS provides an appro priate re presentatio n of the

military scheduling problem. The military scheduler takes

inputs , uses them in the specified scheduling process, and

formulates a schedule for their usage. Some examples of

each area will illustrate these facts. Figure 2 will show

GEMS in the military context and serve to aid in the following

explanation.

Inputs. Inputs to the military scheduling process come

from both internal and external sources. The external inputs

come from the government , parent organizations, and other

20
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external organizations ; internal inputs come from within

the scheduler’ s own organization.

In the military system the first and most important

external agency is the government; this includes the

President , Congress, and the Department of Defense (DOD).

Thi. agency supplies the laws of the land and specifies

broad mission guidance for the military. In addition, the

government acts like a parent organization ; many of the

resources used by the scheduler ’s organization originate in

the governmental area. The government authorizes the equip-

ment, the personnel, the facilities, and the budget for

their operation. However, the scheduler does not deal

directly with the government ; instead , the government allo-

cates the items to the parent organizations for management

and control .

Another type of external agency is the parent organi-

zation ; in the military sense , Headquarters United States

Air Force (HQAF), Major Air Commands (MAJCCt() such as SAC,
Numbered Air Forces (NAP), and Air Divisions (AD) are parent

organizations. These agencie s supply guidanc e, resources,

and feedback to the scheduler and his organization.

Guidance is available from all the parent organizations.

The regulations , manual s, and policies cover all aspects of

personnel management , training, and equipeent operations ;

these may be supplemented by lower-level parent organizations ,

22
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The list of references for thi s thesis shows that there are

many examples of these military publications.

The parent organizations supply the resources for the

scheduler to manipulate. For ex.~mple, HQAF acts to assign

the personnel to the scheduler ’ s organization; the MA JCCM

assigns the aircraft as part of its management processes,

In addition, the b~~getary allocations go from the govern-

mental agencies to the MAJCQ4. This organization then

assigns the funds to the NAP who allocates operational funds

to the lower-level organizations for utilization. The

scheduler and the parent organization, usually the NAF ,

exchange information to help determine the airspace allo-

cations.

Of course , feedback is present ; the parent organizations

come to the scheduler at least once a year to evaluate his

program. The Operational Readiness Organization (CR1) is a

tool used to evaluate a unit’s ability to accomplish its

- 
- assigned mission ; the scheduler’s entire operation is

examined to see if he has complied with the applicable

directives. If he has, there is no further action taken ;

if not, there is corrective action and several follow-up

inspections.

Other organizations provide important inputs; the

scheduler usually must negotiate for these items, Some

examples are fighter aircraft from the Air National Guard

(ANG) and Air Force Reserve (AFRES) units and operating
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airspace to utilize the fighters for training. These

external, resources are usually arranged at least one calen-

dar quarter in advance of their use , so the scheduler must

anticipate his needs. The other organizations use the

resources to train for their own mission while the scheduler

uses them to help his unit train for its assigned mission.

Then , both agencies derive benefit f rom the process.
The internal agencies , for example wings or squadrons,

supply guidance, resources , and f eedback to the scheduler.

The scheduler must comply with the local regulations,

manual s, and policies . Some examples are local operating

procedures and the wing commander ’ s management philosophy.

The scheduler must use the resources available, such as the

aircraf t obtained from maintenance and the aircrew resources

as obtained f ront the flying units , to generate the schedule.

Again, feedback is present ; the scheduler normally receives

this if he makes a mistake. Staff personnel and aircrew

members are quick to point out an infeasibl e plan.

Schedulina Process. The military scheduler uses a

pr ocess to derive a schedule ; he takes inputs , applies the

guidance and constraints , uses the appropriate scheduling

algorithm, and formulates a schedule, Normally, the MAJCQ4

specifies the actual process to be used. Once this portion

is completed , the remaining steps can be accomplished .
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Output. When the end result , the output, is compiled ,

the scheduler presents it to the management for approval .

The actual process is also specified by the MAJCa4, with the

local agency providing the place. When the schedule is

finally approved , the scheduler -~akes action to publish

it and to distribute it to the appropriate agencies; the

approved plan is now a directive for unit operations.

Now that the elements of the scheduling model have been

explained and adapted to the military situation, only one

task remains , the one of evaluating the scheduling system.

The next chapter will explain relevant criteria for this

type of comparison, so that the schedul ing models presented

in thi s thesis can be evaluated .
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III . Evaluation Methodology

To properly analyze and evaluate a scheduling system ,

standards must be established . These are known as criteria ,

“the standards for judging; the rules or principles for

testing , . , (Ref 34i538). In general , Air Force flying

scheduling system s seem to be evaluated using two measures

of effectiveness (MOE). These are 1) “Did the scheduler use

all the allocated flying time?” and 2) “What was the overall

percentage of required training completed?” These indicators

give only overall results and do not permit detailed exami-

nation of component parts of the scheduling model . They are

consequently inadequate for the detailed comparison of

schedul ing approaches to be attempted in this thesis.

To better evaluate and compare scheduling systems the

• authors will consider five pertinent questions . These are

1) “Is the information and resource flow timely, accurate,

and adequate for use by the scheduling process?”, 2) “Is the j
system flexible enough to allow for changes during the

planning phases?” , 3) “Does the guidance supplied for the

model force systematic and logical planning’s”, 4) “During

the execution phase of the schedule , does the model allow

for timely rescheduling? , and 5) “How many level s of the

particular organization are involved in the scheduling effort
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and is there any duplica~ion of effort?” (Ref 39 s 165). In

thi s chapter , questions will be explained in turn and appro-

priate areas of the G~4S military appl ication will be men-

tioned as applicable.

The analysts feel that the answers to these questions

for a scheduling model Will provide some insight into its

important component s, provide a means for evaluation, and

provide some means for comparison with other scheduling

models.

Question One

“Is the inf ormation and resource flow timely, accurate,

and adequate for use by the scheduling process?” The answer

to thi s question will capture the essence of the flow of

inputs for the use in the scheduling process. Many items

must be available to the scheduler on a timely basis , inputs

must be accurate, and their amounts must be adequate to

ensure efficient and complete scheduling. If these con-

ditions are not met, the scheduling process may be hindered.

Some general examples are guidance, resources, commitments,

and f eedback , all those items the scheduler must manipulate

in the particular scheduling process.

Question Two

“Is the system flexible enough to allow for changes

during the planning phases of the schedule?” The answer to

this question will. show how the model accommodates changes
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to the inputs. For example , what would happen if the guid-

ance was altered or the amount of some resource was changed?

To be effective any scheduling model must be capable of

handling changes.

Question Three

“Does the guidance supplied for the model encourage

systematic and logical planning? ” The answer to this question

will show the essence of the guidance given to the scheduler

for developnent of his schedules. For example , are specific

time guidelines specified for the necessary actions and are

appropriate decision rules established for use in making

tradeoffs between men and other resources? The analysts

strongly feel, that the planning process must be structured

by guidance to ensure good planning dur ing all phases of

scheduling.

Question Four

“During the execution phase of the schedule does the

model allow for timely rescheduling?” The answer to this

question will provide some insight into the time element

required to react to a situation where some event was

scheduled , not accompl ished , and required to be rescheduled.

For exam ple, supp ose that an aircraft was delayed on the

ground, resulting in a late takeoff. Can the scheduler

react to this and procure new resources at a later time so

that the crew could still have a productive mission or delay

28
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the external resources such as tanker or fighter aircraft in

the operating areas so that some training activity could be

accomplished? If so, this might prevent changes to other

scheduled activities. The analysts feel that a scheduling

model must be able to reschedule activities on a timely

basis to be effective.

Question ~ive

“How many levels of the particular organization are

involved in the scheduli ng process and is there any dupli-

cation of effort?” The answer to this question will provide

some insight into the scheduling process and actions accom-

• pu shed by various agencies. The number of level s involved

should be enough to accomplish the appropriate tasks with no

duplication of effort.

Summary

In this thesis these five questions will be used to gain

some insight into the scheduling models presented in the

thesis. They will also use the understanding gained from

each question to evaluate and compare the systems so they can

recommend improvements to the ASM.

29

— 
I

A • - .-•
‘

-——-- - — —
~

--

~~~~~~~
— — - --- • -  • ‘r --

— -“ •--- - ~~~~~
- • —

— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ — -.-. - - —i. -s- ---



~ — •- ~~~~~~~~~~~~~~ - 
-_ • - —-

~~
-• - - -  -

~~~ 
—-

~~
-- ,-

~~~~~
- -•

IV. The SAC SchedulinR Model

In this chapter the SAC Scheduling Model (SSM), a GD(S

military application, is presented as shown in Figures 3

and 4. First, the agencies that provide inputs to the model

will be introduced. Then the SSM will be explained in

detail, while showing the various participant’s roles. This

approach will ensure that a good picture of the many aspects

of the SSM is pr esented .

The Participants

Many organizations play a part in the S~4. They are

governmental agencies , Headquarters United States Air Force

(HQAF), Headquarters Strategic Air Command (SAC). Numbered

Air Forces (NAY),  Air Divisions (AD), Bomb Wing Agencies

( BMW ), and other organizations such as the Air National.

I . Guard (ANG) , Air Force Reserve (AFRES), and North American

Air Defense Command (NORAD). Some provide resources ,

guidance , and feedback directly to the scheduler ’s organi-

zation , the BMW , while others pass the inputs to organi-

zations above the bomb wings for further allocation. The

resources may go through allocation at several level s before

being given to the BMW for use. Figures 5 and 6 have been

provided in the text to help illustrate the participants

and their positions relative to each other.
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Figure 5. External Participants in the SSM and their
Relation to the Bomb Wing
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Government • The government , as explained in Chapter II,

is the origin of all the resources and broad mission guid-

ance used by the military organizations. In particular,

HQAF receives broad mission guidance, aircraft, personnel,
facilities, and money from the governmental agencies. These

items are all used by agencies below HQAF. Therefore, the

government is an indirect player in the scheduling systems

of all the agencies.

Headquarters United States Air Force. HQAF provides

guidance, resources, and feedback to various agencies at

lower levels (see Figure 5). An explanation of each will

show the portions that pertain to the SSM.

Guidance takes many forms and is given to all agencies

below HQAF . Broad mission guidance is given to SAC for

further definition and allocation to the BMW ’s. This will

later become the alert commitment . Personnel management

directives become constraints for the scheduler . AIR 60-1

(Ref 1) and AIR 60-16 (Ref 5) are the ones of primary

interest to the SAC scheduler. The first deals with aircrew

manage ment , for exampl e , crew rest requi rements before

fl ight (Ref 1s7-1), while the second specifies the general

flight rules , for example, the requirement to have an

instructor pilot on board 3-52 aircraft for touch and go

landi ngs (Ref 5s5-5) .  Both publications are supplemented

by lower-level. organizations to cover particular situations.
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Resources are allocated by HQAF to the many lower-level

organizations. Money is allocated based on the Major Air

Command (MAJCGI ) budget . This is eventually allocate d to

the bomb wings . Personnel are assigned to the agencies based

on current and projected manning requirements. In this case ,

pers onne l are allocated directly to the BMW’ s by the Air

Force Manpower and Personnel Center (AFMPC). Facilities and

aircraft are given to the MAJCO4S as part of the overall

operational plan. These resources are eventually assigned to

specific wings.

Feedback may be given directly to the wing scheduler

(mission developer). HQAF has an operating agency called the

Air Force Inspector General (AFIG) that conducts ORI’s for

the bomb wings . The scheduler ’s entire operation is examined

during the inspection. The AFIG may specify corrective

action for problem areas discovered during an inspection.

The feedback from this may direc t the scheduler to take

action to modify the schedule .

Head quarters Strate gic Air Co~~and. SAC provides many

inputs to the scheduler. These are guidance , resources, and

feedback. An explanation of each will serve to show the

ones that affec t the scheduler ,

Guidance from SAC can take many f orms. First , SAC

can supplement Air Force publications if required to suit

some operational need . For example, SAC has supplemented
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both AIR 60-1 and AIR 60-16. Next, the broad mission guid-

ance from HQAF is translated into specific sorties to be

passed to the bomb wings. Finally, there are many SAC

publications that specify the rules for operations. Some

examples are SACR 50-9 , SACR 50-12 , SACR 50-24 , and the

SACM 51-52 and SA~M 51-135 series (see Refs 13-20).

Resources are an important input. First, SAC allocates

the facilities to each bomb wing. For the analysis these

will be assumed to be previously assigned and present for

the scheduler to have a place to work. Then, aircraft are

assigned to the bomb wings based on current and projected

plans. Finally, SAC gives the budget to the next level, the

NAY , for eventual distri bution to the bomb wings.

The final input , feedback , may come from the SAC Inspec-

tor General (SAC IG) if that agency is the one conducting

the CR1. SAC IG acts just like the AFIG in this case, speci-

fying action if needed.

Numbered Air Force. The NAY supplies guidance,

resources, and feedback to the bomb wing and to the sched-

uler. An explanation of each will. show the ones relevant to

the SSM.

Guidance is usually in the form of supplements to the

Air Force and SAC publications, Both 15th Air Force and

8th Air Force have published supplements to AIR 60-16 and

SACR 60-4 to cover specific situations. In addition, the

‘I
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NAY can specify certain additional training requirements,

for e’aaple , in bombing tactics for B-52 atrcrewa. 15th Air

Force Regulation 50-3 is one such publication accomplishing

this task.

Resources are in the form of budgetary allocations ,

Radar Bomb Scoring Site (RIS) times and ranges , and tanker

assignments . The bomb wing budget is formulated by the NAY

manager s and given to the wing. The scheduler is concerned

F with the portion designated for aircraf t flying time p he

receives this each quarter and is expected to use it all .

An example of the flying time allocation is shown in

Appendix A. RBS times and ranges are allocated by the MFsp

a sample RBS allocation is shown in Appendix A. This is

done quarterly at the SAC RBS/Tanker Schedul ing Conference.

Tanker support is coord inated at this same meeting. It is

held at Headquarters SAC , Offutt Air Force Base, Nebraska ,

for convenience because each wing must deal not only with

its parent NAY (8th Al or 15th âî) but also with the other

NAY.

Feedback is likewise given to the scheduler and to the

wing as in the case of SAC 10 and AFIG. The Numbered Air

Force Inspector General (NAY IG) is frequently the inspecting

agency for SAC wings. In addition, the NAY may give staff

assistance visits if there are discrepancies discovered

during the CR1.
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Air Division. The Air Division provides some guidance

and feedback to the bomb wings and to the scheduler. The

guidance consists of the Division Comma nder ’s management and

is usually in the form of requirements. A good example is

the requirement for each rated officer in the wing staff to

fly at least two sorties each month.

Feedback is provided by many AD staff assistance

visits. The AD staff examine each appropriate bomb wing

just prior to CR1 vul nerability time for compliance with

directives and just after an ORI if corrective action is

specified by the evaluating agency.

Bomb Wing. The Bomb Wing (BMW ) is the source of several.

players in the SSM. These internal players are at all

levels of the wing . They will be addressed in three broad

areas called command , training , and squadrons . Figure 6

shows the agencies and their relative positions.

The first section is the command area. Thi s includes

the wing commander (CC), the vice wing commander (CV), the

director of operations (DO), and the deputy commander for

maintenance (DC M ). An explanation of each will show the

particular contributions to the schedule.

The CC is responsible for the entire wing operation.

He oversees this and applies his management philosophy and

guidance to all the wing agencies, particularly the sched-

uling office. In addition, he approves the schedules
(Ref 13s3-1).
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The CV works closely with the CC. He adds his own

philosophy and guidance and acts for the CC when necessary,

for example , while the CC is not on station.

The DO is responsible for the operati onal aspects of

the wing, areas such as flight operations and scheduling.

He provide, his own management philosophy and guidance to

this area. In addition , he provides several very important

inputs to the schedule. These are the quarterly planning

factors , information that is coordinated with the DCM to

establish the available number of sorties for any particular

quarter. These planning factors consist of the total number

of sorties programmed by type , for exampl e, continuation

training or higher headquarters, total number of flying

hours programmed , forecast number of crews available for

training , and the aircraft/aircrew alert requirements. The

DO also subuits the schedule to the CC for approval

(Ref 13s3-1), In actual practice these items are prepared

by the scheduler , approved by the DO, and forwarded to the

0CM or the CC as applicable.

The 0CM manages the wing main tenance effort . The main

0CM inputs to the scheduler are the aircraft for use on

flight missions and aircraft for the alert requirements.

These are coordinated with scheduling by the 0CM schedulers.

As an addition to the command area , it must be noted

that all players provide some type of feedback to the sched-

uler. This may be only a signature to the scheduler if the
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produc t is acceptable. However , if the schedul e presen ted

is not feasible , the feedback may take the form of directions

to make the necessary changes to fix the di screpancy .

The second area is called the training area. This

includes the DO agencies and their respective subordinate

offices, the ones that provide some input for the schedule.

The following explanation will serve to illustrate their

roles.

The first agency is the chief, training division (DOT).

This man is responsible to the DO for all aspects of the

wing training effort. The schedule and maintenance of

training record s are but two at his many resp onsibilities

(Ref 38s2-1). These and other functions are managed by the

DOT agencies.

The second agency, mission development (also called

DOTT or scheduling) , is responsible to the DOT for the

preparation of all schedules. These include the Monthly

Operations Plan (MOP), a plan specifying three months of

proposed activity (Ref 13s3-1), and the resulting weekly and

daily airerew activities schedules (Ref 38s3-1). DOTT is

the focal point for the SAC scheduling effort. There are

four separate portions of DOTT to accomplish the tasks .

Wing Upgrade (DOTTU) manages the qualification training for

new crew.eabers. Ground Training (DOUG) handles all

ground training items and ensures that they are properly

integrated into the schedule . Bomber scheduling (DOTTB) and
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tanker scheduling (DOTTK ) take information from DOTTU and

DOUG and use them as part of the considerations for the

schedules, Thi s thesis will deal only with the DOTTB

actions , realizing that DOTTK does the appropriate tasks

for tanker aircrews. In addition , DOTT tracks flying time

and training accomplishments for the DOT.

Other DO and DOT agencies provide information to DOTT

agencies for inclusion in the schedule. The command post

(DCC ) provides ground training concerning Command and

Control Procedures (ccP), an important item for the SAC war-

time mission. Bombardment navigation (DON) provides inputs

concerning navigation, for example, the preferred lineup

(the “Gunfighter Lineup ” in Appendix B) for alert crews

during periods of ORI vulnerability. Standardization/Evalu-

ation (oov) provides the evaluation requirements for aircrew

personnel and specifies corrective action in case of failures

during the evaluations (Ref 20i3-5). A sample input for

required evaluations i~ shown in Appendix B. Operations

Plans (DOX ) provides the alert commitment and training to

keep the aircrevs current in the wartime mission procedures.

Current Operations (DOTO) provides data concerning higher

headquarters missions and the ORI mission to the scheduler.

It  is to be noted that the higher headquarters missions can

originate in every external agency mentioned as well as

those designated as other agencies. Flight records (DOTF )

provides the computerized documentation of training
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accomplishments. Life Support (00Th) provides inputs con-

cerning required training in the various areas of survival.

Air weapons (DON) specifies the required training for air-

crews in the weapons used by the B-52 aircraft. Training

Devices (DOTD ) provides inputs concerning synthetic training

system requirements, for example , the T-1O navigation simu-

lator for navigators. Finally, the defensive systems

branch (DOTP ) provides inputs concerning special training

for electronics warfare officers and gunners, for example,

briefings on current and projected B-52 defensive equipment.

The final bomb wing area is the squadron, the agency

that manages the aircrew personnel. This organizati on

furnishes pertinent data such as the leave schedule, tempo-

rary duty periods (TOY), crew compositions, and crew changes.

Sample leave schedules and crew changes are shown in

Appendix B. The scheduler depend s on these inputs to

determine personnel availability for training.

Other Agencies. Thi s term is used to denote all

agencies not previously mentioned that give inputs to the

scheduler ’s organization. Some examples are the Air National

Guard (ANG ) and Air Force Reserve (AFRES ) units that provide

both tanker and fighter support to the SAC bomb wings for

training. In addition , agencies such as Red Flag use the

SAC bomber and tanker resources as a part of their operation.

These particular taskings are passed to DOTO for processing
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and are eventually given to DOTT. Finally, agencies of

North American Air Defense Command (NORAD) and Air Defense

Command (ADCOM) allocate fighter aircraft and airspace for

training purposes.

Explanation of the SAC
Scheduling Model

Now that the players have been introduced , the next

task will be to explain the SSM and show the various parts--

the inputs, the scheduling process, the output, and the feed-

back. This will be accomplished in the order specified.

Important assumptions will be tntroduced as appropriate in

the text.

Inputs. To begin the scheduling process the scheduler

must have inputs , the first part of the S~~i. These come

from both internal and external sources. Throughout the

explanation it will be assumed that each input comes from

the lowest applicable level, the one that actually provides

the input to the bomb wing. In addition , it is assumed that

the facilities have been allocated and the bomb wing is in

full operation.

Externally the parent organizations (HQAF , SAC , MI,

and AD) and the other organizations (ANG , AFRES , and NORAD )

supply guidance and resources for the scheduler to use as he

formulates the various schedules. Each input of the SSM will

now be addressed.
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HQAF supplies guidance in the form of AFR 60-1 and

AFR 60-16. The first publication specifies the rules and

constraints for aircrew management (Ref l i i )  while the

second specifies the flying rules for operating Air Force

aircraft (Ref 5si) .  These are definite constraints for

the scheduler, In addition , SAC and the NAF s have supple-

mented these Air Force Regulations to cover some specific

operational situations. The scheduler must follow the guid-

ance in these publications as he formulates the various

schedules.

SAC supplies guidance to cover all aspects of the SSM.

SACR 50-9 (Ref 13) provides detailed guidance for the

development of the various schedules , in particular, the

Monthly Operations Plan (MOP ) , the weekly schedule, and the

daily schedule. In addition , SACR 50-9 specifies planning

policies such as the scheduling of ground training items

during periods of alert duty and keeping an equitable

distribution of alert duty among the allotted crews.

SACR 60-4 (Ref 20) specifies the detailed evaluation require-

ments for crewmeinbers and requires that the alert duty for

the Standardization/Evaluation crews be less than that for

the line crews . These are important considerations for the

scheduler. SACM 51-52 (Ref 16) specifies the training pro-

gram for the bomber crews . The entire scheduling effort is

directed toward the completion of all required item s by the
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assigned personnel . SACR 50-12 (Ref 14) specifies the

mission planning requirements for the aircrews. For example,

each crew must be given a full day to mission plan prior to

flight (Ref 14s11-1). Finally, SACR 50-24 (Ref 15) specifies

the ground training requirements for aircrews. These are

bandied by 0011G. who passes the information to the DOITB .

These activities must be properly integrated into the sched-

ule. It is evident that SAC guidance is extensive. Each

portion will be further explained as the actual scheduling

process is discussed later in thi s chapter.

ME and AD guidance consists of supplements to the Air

Force and SAC publications as well as policy guidance. The

first usually comes from the NAF while the second comes from

the division commander. Again, the supplements cover special

conditions. The exampl e presented in the players section is

typical of the AD input . Each area is a definite consid-

eration for the scheduler.

External resources are both allocated to the scheduler ’s

organization and negotiated by the scheduler for use. These

are tankers , RBS times and ranges, fighter resources with

the applicable working airspace, and flying time authori-

zation.

All these resources are arranged by calendar quarter,

i.e., January-March, April-June , July-September, and

OctOber-December, based on projected usage require ments .

The tankers and R3S commitments are coordina ted with the
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NAFs (8th AF or 15th AF) at the Quarterly RBS/Tanker Sched-

uling Conference, normally held around 45 days prior to the

start of the quarter. Indications are that this will move

to 75 days before the start of the quarter. ANG and AFRES

units also attend and coordinate their refueling activities

as part of this conference. Fighters are coordinated

directly with the appropriate fighter squadron ; the airsp ace

is coordinated with the controlling agency , usually a NORAD

Air Division. Thi s is done about 30 days before the

beginning of the quarter. At present , there are no indi-

cations of movements to thi s timetable. Finally, the flying

time authorizations are given to the DOlT by the parent NAF

managers. Projectio ns are availabl e up to 75 days before

the quarter, but the precise figures are not distributed

until about four weeks before the calendar quarter begins.

Internally, guidance and resources are provided to the

scheduler f rom the appropriate level s of the wing. The

following text will explain the pertinent ones.

Guidance is available from the CC, CV , DO, and UGH. In

these cases, the guidance is usually management guidance.

As part of their respective jobs, these people oversee their

areas of operation and provide guidance when necessary. As

previously mentioned, the CC approves the schedule; the CV

will do this if the CC is absent. In addition, the DO and
0CM interact to agree on the available aircraft before the

DO submits the schedule to the CC or CV,
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The DOT and DOTT provide more guidance. Again, this is

a part of their respective jobs. However , the scheduler

works more closely with these individual., so the guidance

is always present during the formulation of the various

schedules.

The DO and DOT agencies mentioned in the players section

provide their inputs for inclusion in the schedules. Some

examples are the DON “Gunfighter Lineup” and the DOV list of

required evaluations. Also , DOTP and DON may submit requests

for certain crewmenbers to receive additional training if

substandard performance is indicated. The other agencies

will submit their requests for continuation training; these

must be included in the schedules.

Resources are allocated by the LGM, DOlT, and squadrons.
Each is very important to the scheduler . The LGM supplies

the aircraft based on the DO’ s quarterly planning factors .

This is formalized each month by a document called the

Sortie Contract , showing the number of aircraf t required

each day and the type of mission (see Appendix B). The DOlT

specifies the number of flying hours available and the

allowable number in excess of this to allocate to allow for

lost flying time. The squadrons supply personnel to be

trained. This includes the crew composition and changes,
projected leave schedules, TDY ’s, and those unavailable to

perform flying duties due to medical reasons (DNIF ’s).

48

~~~~~~~~~~~~~~ ~~



~

The Scheduling Process. Now that the inputs have been

explained , the next task is to assemble them to form the

schedules for operations. The B-52 scheduler formulates

three types, the MOP, the weekly schedule, and the daily
schedule. The guidance in SACR 50-9 is used to ensure that

all pertinent areas are included . Each type of schedule

will be developed in turn . The months of Octobe r , November ,

and December 1976 will serve as the examples during the

explanation.

The MOP is a comprehensive schedule of three months

(not necessarily calendar quarters ) of BMW activity, a

timetable compiled using the best available information.

The mission developer makes three types of schedules to

complete the MOP. These are the working schedule, the semi-

final schedule, and the final schedule (Ref 13s3-2). The

explanation will cover the development of these schedules.

It will begin with certain preliminary actions and proceed

through a detailed explanation of the process used to

develop each schedule.

Before the scheduler can start the MOP, he must

accomplish several tasks. They come in a particular time

sequence; each will be explained in this order.

Around 60 days prior to the start of a calendar

quarter the MI will send the proposed flying time and RBS

allocation to the wing. The scheduler will take this

information and formulate the proposed number of sortie.

49



- _ _ _ _ _ _ _

needed. He will further take the projected sortie allo-

cation by day and determine the required times and places

for aerial refuel ing support .

About 45 days prior to the start of the quarter the

scheduler attend s the SAC RBS/Tanker Scheduli ng Conference .

There he coordinates the RBS and tanker times and airspace

requirements for the upcoming quarter. These are firm

commitments, items he can use to plan wing flying operations.

A round 30 days prior to the start of the quarter , the

firm flying hour allocation i. specified . The scheduler

makes adjustments as necessary and proceeds to the next task.

In this same time frame, the mission developer deter-

mines the fighter requirements for his projected training.

He coordinates these directly with the applicable units.

The fighter squadrons are usually chosen close to the sched-

uler ’s base to minimize the flying time required to get to

the working area . The specific areas are coordinated with

both the fighter unit and the NORAD Division.

By two weeks before the start of the quarter , the sched-

uler has developed the Quarterly Planning Factors for the DO

to present to the 0CM. These include the to ta l sortie.

progreimsed by type, the flying hours programmed , the f ore-

cast number of crews available, and the alert requirements.

The information required to do this is obtained fro, the
appropriate agency and compiled.

SO
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With this, the mission developer can start to develop

another document, the “Sortie Contract” (see Appendix B).

This is a detailed listing of required sorties for the up-

coming month, specified by type, takeoff tine, and approxi-

mate duration. This is signed by both the DO and 0CM at the

Monthly Operations Meeting usually held near the 19th of the

month prior to the flights. With this, the preliminary

planning is done and the three types of schedules for the

MOP can be developed.

The working schedule ( see Appendix C) reflects the best

known information for the third month for the MOP . In this

instance , December 1976 is the month of concern. To develop

thi s schedule , the scheduler need only take the leave sched-

ule (from the squadron), known TOY ‘s (from the squadron) ,

and any known higher headquarters commitments (from DOTO)

and transpose them to the SAC Form 681. At this point, the

working schedule is complete.

The second month of the MOP is the semifinal schedule.

This I. simply a working schedule with refined inf ormation

and specified additional information. First the scheduler

makes changes to the information contained in the working

schedule, if necessary. He adds any other known higher

headquarters commitments. In addition he adds the proposed

alert schedule. In times of Gilt vulnerability, he may be

constrained by guidance such a. the “Gunfighter Lineup.”

Otherwise, alert assignments are arbitrary. The scheduler
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is directed by SACR 50-9 to equalize the distribution of

alert duty (Ref 13.2-1), with the additional constraints

specified in SACR 60-4, Volume I , to limit the alert require-

ments for standardization (Stan/Eval) crews to 70 percent of

that required for other crews and further limit it to

60 percent for the senior Stan/Eval crew (Ref 20.1-4). The

semifinal schedule for November , 1976 , is shown in Appendix C.

The first month of the MOP is the final schedule. It

is a refinement of the semifinal schedule for the particular

month and includes all known activity for the bomb wing

flying personnel . Here , the scheduler takes all known inputs

and assembles them to form a comprehensive plan for

operations (Ref 13.3-2).

The sequence for development of the final schedule is

entirely arbitrary, that is , none is specified. A typical

approach will be used to illustrate the process.

First the scheduler updates the information contained

in the semifinal schedule from the previous month ’s MOP .

He takes the current leave schedule, the fir.  alert schedule

(considering the constraints), and the updated TDY schedule

and posts them to the SAC Foris 681 (681) for the upcoming

month. Then he adds the updated higher headquarters

commitments as obtained from DOTO. Next he takes the

projected ground training requirements from all agencies.

This inf ormation is obtained from DOTTG. The requirements

that cannot be accomplished during an alert tour are posted

52

h.& & ..1~. —~~-~~ -- —



----_--.-- - _ - - ~~~~~ ~~~
_ - _ _ - _ - _ _ -~ - - - _ -_ -__ - -. _ - _

-.~~ _ - _-- - _ . _ - - -- _ _ . - _ _ - _ - _ _ - -- - _ - ---__-~~~

to the 681 (Ref 13.3-2). The DOTTU inputs , both flying and

ground training, are also taken and posted for the applicable

crewnembers, The mission developer is now ready to add the

flying schedule.

The method for allocation of the flying sorties is also

arbitrary within certain limitations. First, the scheduler

is cons trained by the current wing management philosophy

for training priorities. The usual priority is HHQ missions,

SACM 51-52 training, SACR 60-4 evaluations, upgrade flying

requirements , directed training, and ground training

(Ref 38.7). If some tradeoffs must be made, this priority

will be used to determine the activi ty to be scheduled . In

other words , the item with the highest priority will take

precedence. Second, the crew must be given a day for

mission planning if it is not possible to do this on alert.

Third , if an evaluation is planned, an evaluator must be

scheduled for the flight . As a result , the schedule for the

Stan/Eval crews (s-01 to S-04 in this example) will be

affected. Next , the scheduler mus t follow the sortie con-

tract. Finally, the flights must be programmed so that a

minimum of 12 hours of crew rest is available for all con-

cerned crew members (Ref 1.7- 1) .  For example, a crew member

could not legally fly a night sortie and fly a day sortie the

next day. Using these guidelines the scheduler adds the

missions to the 681’s in accordance with the sortie contract.

Additionally, the scheduler also fills out 681’s for each
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crew , showing the particular type of activity scheduled for

each crew member by day. With this the final schedule is

completed. Samples of the 681’s for October , 1976 , are

shown in Appendix C.

The MOP is now completed . It is signed by the DO ,

presented to the CC for approval , and distributed by the

25th day of the month prior to the flights (Ref 13.3-1).

The Monthly Operations Plan is now a directive for wing

operations for the applicable month of the final schedule.

It is to be realized that thi s process takes place every

month for the three schedules and the sortie contract.

The next types of schedules, the weekly and daily, are

derived from the final schedule for the applicable month

(Ref 13.3-3). The weekly schedule covers operations from

Monday to Sunday (Ref 13*3-4) and is simply a collection of

the respective daily schedules. The following text will

cover the development of these schedules as accomplished at

a bomb wing. As with the MOP • the method is arbitrary . The

one presented is one possible way to develop the schedules.

The mission developer begins thi s task about ten days

prior to the first flight of the applicable week, usually

a Wednesday or a Thursday, First the scheduler consults the

final schedule for the month to see which crews are sched-

uled to fly duri ng the week. Then he consults the sortie

contract, the tanker allocation, RBS allocation, and fighter

resources (if applicable) to determine the approximate
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takeoff times and resources available. The tanker and

fighter resources are reconfirined with the applicable units

at this time. Next, he consults the DOTT who specifies the

allowable num ber of flying hours to schedule for the week.

In practice the scheduler is allowed to overschedule by

eight percent to allow for flying time losses. Then, he

consults the computer listing of training accomplishments to

see if there are any particular training items such as a

special type of bomb run (Ref 16*6-3) that would dictate

special consideration for the type of mission. Finally, he

checks any unofficial records, such as one specifying the

particular RBS sites used by each crew , to hel p decide where

to send each crew.

Guidance is present to hel p the scheduler. SACR 50-9

specifies broad guidance , such as the requirement to have

an effective al ternate mission for each one programmed and

the general processing procedure for the weekly and daily

schedules (Ref 13*3-3).

The scheduler then assembles the inputs to form specific

missions using the SAC Form 364a ( 364). The method is

manual , time consuming , and aided only by a computer print -

out of training accomplishments. A sample 364 is shown in

Figure 7.

On Friday afternoon or Monday morning the scheduler

calls the maintenance scheduler and relays the appropriate

_________ __________ I
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data such as the takeoff time , fuel load , and planned

landing time . The maintenance scheduler will assign specific

aircraft to the mission and coordinate them with DOTTB on

Monday or early Tuesday . The schedule is now ready for

review by the wing s taff .

The first staff review occurs at the Pre 60-9 meeting ,

usually held on Tuesday afternoon. The meeting is attended

by the DO , DOT , DOTT , DON , and representatives from the

squadron, DOTP, DOV , and the maintenance schedulers (Ref 13;

3-3 , 3-4). The mission developer presents the proposed

schedule and the participants indicate changes needed to

resolve any possible conflicts.

After changes, the schedule is ready for the 60-9

meeting, usually held on wednesday afternoon. This is

attended by the CC (or cv) and DCM , as well as those who

attended the Pre 60-9 meeting . Again , the schedule is pre-

sented and changes are suggested if needed. The DO and CC

(or cv) sign the cover sheet, indicating approval , and the

weekly (and daily) schedule is a directive for wing oper-

ations for the upcoming week (Ref 13:3-4). A sample of the

output for a single day is shown in Figure 7.

The mission developer makes any needed changes and

take s action to publish the schedule. After printing, the

DOTTB distributes the weekly schedules to all concerned

agencies by 1700 on Thursday (Ref 13*3-3) . With thi s , the

schedul ing process is complete.
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Outpu t. The results of the scheduling process , the

outputs, have been explained in the previous section and

demonstrated with figures showing typical products. To

reiterate, the SAC scheduler develops the Monthly Operations

Plan and weekly schedules which are composed of daily

schedules.

Feedback. The final part of the SSM is feedback , an

important input for the scheduler. Thi s inpu t normally

results f rom the planning and execution phases of the various

schedules. The following text will serve to explain these

sources of feedback and their impact on the scheduler.

The mission developer receives feedback from the staff

personnel (CC , CV , DO, DCM , DOT , etc.) duri ng the planning

stages. This is received at the Pre 60-9 meeting and the

60-9 meeting. The staff usually find s infeasible areas and

suggests changes. In this case , the scheduler incorporates

these items into the proposed plans. The CC approves the

schedule at the 60-9 meeting and the scheduler takes action

to publish and distribute the schedule. Then , the feedback

received during the planning is received at predictable times

and in a predictable form . The scheduler handles this in the

normal conduc t of planning duties.

The feedback received during the execution of the sched-

ule and as a result of the execution of the various plans is

normally received at unpredictable times and in many forms .
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An explanation of the mission developer’s actions while

putting the schedule into effect will serve to illustrate

the many areas that generate feedback and the type of feed-

back that can be expected .

The day prior to mission planning , the scheduler does

several things. First , he consults the schedule to see

which crewmeinbers are to f ly  on the specific day . Then he

consults the computer record of training to see which items

the applicable crewinenibers need to accomplish in order to

progress toward completion of the SACM 5 1-52 and other

directed training requirements. Finally, he transposes the

proposed activities to a Mission Accomplishment Report (MAR)

for each crewmember and assembles than to form a package for

the flight crew. The record of training and MAR are coin-

puter forms and unavailable due to privacy act constraints.

The actual training items are specified in SACM 51-52,

Volume IV , as shown in Appendix I).

The DOTTB now accomplishes any other duties and waits

for feedback. This can caine at any time from mission

planning to final landing. For example , the crew may dis-

cover some flaw in the MAR or schedule of events. The

weather conditions or maintenance factors may preclude an

on-time takeoff or accomplishment of the scheduled activity .

Items of this nature will force the scheduler to reaccoisplish

portions of the plan on very short notice. In the case of

night activities , this may occur at 0300 hours . For inulight
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airc raf t he must obtain DO approval for any changes. If an

RBS time change is necessary he must obtain approval from

the appropriate NAF (Ref 13:3-4). These are but a few of

the possible things that can take place during the execution

phase.

The day after the mission, the scheduler attends the

Mission Review Meeting (MRM ) to ensure that all pertinent

data is recorded and validated (Ref 14*11-5). He will take

this information and use it to reschedule training items if

necessary.

In addition, feedback can come from the various IG

organizations during ORI ’s and the many agencies such as the

NAF and AD who conduct the staff assistance visits. If any

problem areas are encountered, the DOTTB is directed to take

action to correct the discrepancies.

Summary

The SSM , a GEMS Military Application, has been shown

to have inputs , a scheduling process , an output , and feed-

back. All areas appropriate to the scheduling problem have

been identified and explained . The same type of information

f or the 552 A WACW is contained in the next chapter.

- - ~~~~~~~~~~



V. The AWACS Schedul ing Model

In this chapter the writers will explain the AWACS

Scheduling Model (ASM ) as shown in Figures 8, 9, and 10.

First, the participants in the ASM and the applicable

resources will be explained. The discussion will specify

them as either external or internal to the AWACW. Then the

ASM will be explained in detail while showing how the partic-

ipants and resources interact .

External Participants

The external participants are those that are outside

the scheduler ’s own organization. The ones applicable to

the ASM are the governmental agencies , Headquarters United

States Air Force (HQAF), Headquarters Tactical Command (TAC),

Numbered Air Force (NM ’), and other organizations. The input

flow is similar to the SSM. Figure 11 shows the positions of

these agencies relative to the AWACW. Each external partic-

ipant will now be described in turn.

Government. The governmental agencies and their inputs

were discussed in Chapter IV. They play the same role in

the ASH as the one specified for the SSN. Again, the govern-

ment is an indirect player.
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HEADQUARTERS
United States

Air Force
(HQ /AF)

HEADQUARTERS OTHER AGENCIES
Tactical Air SAC

Command £DCCH
(TAC) Army

I 
Navy
Others

Headquarters
12th Air Force

AWACW ’s NAF

_ _

• AWACW

_ _ _ _ _  _ _ _  _ _ _

Figure 11. External Participants in the ASH and Their
Relation to the AWACW
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Headquarters Uni ted States Air Force. HQAF supplies

guidance, resources, and feedback to agencies at lower levels

(see Figure 12). The flow affecting the ASM is quite similar

to that in the SSM.

The broad mission guidelines are further refined and

given to TAC for more definition and distribution to the

AWACW . Personnel management directives provide constraints

for the scheduler . As in the SSM , AFR 60-1 and AFR 60-16

are the regulations of primary interest to the scheduler.

Resources are allocated by HQAF to the many lower level

organizations. Money is allocated to TAC for E-3A oper-

ations~ thi s is later distributed directly to the 552 AWACW.

Personnel and aircraft are given to TAC for further allo-

cation.

Feedback from the AFIG can al so enter the picture if

the evaluation is conducted by that agency. Again, the

scheduler may be directed to take action to correct a

discrepancy.

Headquarters Tactical Air Command. TAC provides many

inputs to the scheduler. These are guidance, resources, and

feedback. An explanation of each will serve to show the

ones that affect the scheduler.

First, the broad mission guidance is turned into ape-

cific requirements by the TAC Directorate of Operations for

Command and Control (DOA). These are passed to the AWACW
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Participant Contribution Through

The President National Policy -Policy Statements
-Budget Requests
-National Security
Memorandum -

Secretary of Department of -Büdgèt t~equests
Defense Defense Policy -Policy

Joint Chiefs Broad Mission -Joint Policies,
of Staff Guidance Statements, Guidance

Chief of Staff Chief’s Policy -AFM 1-1
United States Allocation of People -AFMPC

Air Force Allocation of Fund s -Annua l Budget
and Clarification of -Doctrine, Tactics

the Air Staff Policy
Constraints in the -AFR 60-1,

form of Regulations AFR 60-16
Feedback in the form -AF/IG

of Ins ctions

Commander Commanders Policy -AIM 1-1,t&C Sup.
Tactical Air Operating Guidance -IA1C Manuals
Command and his Operating Budgets -TAC ’s Budget
headquarters Training Requirements -TAC Regulations
staff Tactics -TA C Staff

- — 

Feedback -TAC/IG

Commander 
— 

Commanders Policy -12AF Policy Let.
12th Air Force Operating Guidance -12AF Sup. to Man.
and his staff Coordination Focal -12*1 Air Refueling

Point Coordinator
Feedback -Staff Assistance

Visits

To the 552 Wing

Figure 12. External Inputs in the ASH
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for development of specific plans . DOA also develops the

scheduler ’s basic guidance (Ref a 22-2 1+) ,  the training plan

(Ref 22),  and the procedure s for operations with other corn -

mands (Ref 40). These are distributed to the AWACW for

action and compliance. Finally, TAC provides supplements

to Air Force regulations when needed.

TAC agencies suppl y resources to the AWACW for use in

its operations. These are assumed to be in operation for

this thesis. Likewise, the AWACW has been designated as

the sole operator of E-3A aircraft. These aircraft are

assigned to the AWACW as they are completed by Boeing.

DOCA also coordinates the budgetary allocations and assigns

them directly to the 552 AWACW .

The final inpu t from TAC , feedback , may come from the

TAC Inspector General ( TAC IG) if that agency is the one

conducting the evaluation. TAC IG acts just like the Al IG

in thi s case , specifying action if needed .

Numbered Air Force. In the case of the AWACW , its

parent NAF is the 12th AF at Bergstrom Air Force Base, Texas.

In practice , this organization has little to do with the

E-3A operations. The NAF provides some guidance constraints

for wing operations. It also supplements Air Force and TAC

publications when needed and supplies feedback by means of

staff assistance visits. Its main function with respect to
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the scheduler and the ASM is to act as a focal point through

which the wing coordinates its tanker requests.

Other Command s and Agencies. A great deal of the 552

scheduler’s time is spent coordinating between his wing and

other agencies. These external participants are the sources

of the resources (aircraft, airspace, and time) that the

wing needs to accomplish its activities. A list of these

organizations includes SAC, NORAD , ADCOM , ANG , AFRES , the

Navy , the Army , and any other government agency that works

with or needs the E-3A’s unique capabilities. Each organi-

zation has its own rules, regulations, and operational pro-

cedures. The wing schedulers must operate effectively and

efficiently with each outside organization. It is essential

that the schedulers obtain the external resources in the

proper quantity and at the correc t time in the training

cycle.

These are the external participants, the ones the

scheduler must work with in order to formulate the sched-

ules. The next task will be to introduce the internal

participants, the agencies in the 552 AWACW who influence

the schedule.

Internal Participants

The internal participants are those that are a part of

the 552 AWACW . The one s applicable to the ASH are the wing

commander (cc), the vice commander (CV), the Deputy Commander
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f or Maintenance (DCM) , the Deputy Commander for Operations

(DO), the many DO agencies , and the squadrons . Each inter-

nal participant will now be described in turn. Figures 13

and 14 have been provided in the text to aid in this expla-

nation.

Wing Commander. The CC is responsible for the entire

AWACW operation. That is , he must turn all the guidance ,

aircraft, and people into an effective organization. He

does this by means of his staff.  He al so adds his own man-

agement philosophy and interpretation of the existing guid-

ance. An important CC contribution to the ASM is his

ordering of priorities in wing operations .

Vice Commander. The CV adds his management philosophy

to the guidance available for wing operations. In addition,

he acts for the CC while the commander is not on station.

These are the only two contributions made by the CV for

the ASH .

Deputy Commander for Maintenance. The DCM is respon-

sible for the AWACW maintenance effort and the implementation

of the CC’ s policies and guidance. He adds his own manage-

ment philosophy while carrying out his assigned duties. The

scheduler is concerned with one DCM agency for the aircraft

(E-3A ) resources. This is the maintenance scheduling off it-a.

The wing scheduler must negotiate with the maintenance
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DEPUTY COMMANDER FOR OPERATIONS

The Flying Squadrons

I— I -r 
~~1963 9b4 965 966

Participant Contribution

Squadron Commander Responsible for people assigned
to be mission ready

Squadron Operations Responsibl e for carrying out the
Officer Commanders orders

Squadron Flying Works with the Commander and
Scheduler Operations Officer to schedule

aircrevs against wing commitments
and provides inputs for resources
to train the squadron ’s crews

Squadron Ground Same actions as above except he
Scheduler works ground training items

Squadron Flight Maintains the Squadron ’ s A ircrews
Record s Manager Flight Records and operate the

TAC Airvrew Training Computer
(TAFTRAMS )

Figure 14. A Squadron ’s Position and Contribution to the ASM
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scheduler , who represents the 0CM , to obtain the aircraft

resources to fill the sortie requirements for training.

Deputy Commander for Operations. The DO is responsible

for the operational aspects of the AWACW . These portions

include flight operations , training, and scheduling. He

adds his own management philosophy to the si tuation. To aid

him , he has an extensive staff of DO agencies to handle the

many functions. The ones affecting the schedule will be

explained in the next section.

DO Agencies. The DO agencies that play a par t in the

ASH are the Director of Training (DOT), Wing Scheduling

(DOCK), Standardization and Evaluation (DOV), Aircrew Life

Support (DOTL), and Current Operations (DCX) . Each will now

be explained in turn while specifying their roles in the

schedule.

The first DO agency is the DOT. This man is responsible

for the wing training effort. He adds his guidance and

management philosophy and supervises the wing scheduling

office.

DOOK is composed of three branches called ground

training, flight scheduling, and simulator scheduling. Each

branch schedules the areas as suggested by the titles. The

ground training scheduler is responsible for scheduling

ground items such as pistol shooting, drug abuse traini ng,

and the human relations courses. The flight scheduler
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schedules aircrews, missions, supervisors of flying, and

anything else that concerns flight missions. The simulator

scheduler schedules flying personnel for activities in the

mission or flight simulator as applicable.

DCV provides several important inputs to the scheduler.

First, the Stan/Eval agency evaluates the aircrew ’s pert or-

mance in the flying portion of the mission . If the

observed results are unsatisfactory, DCV provi des feedback

which causes changes in the schedules. In addition,

Stan/Eval monitors the required evaluations and keeps the

schedulers advised of the one s required for each crewme.ber.

DOTL is responsible for training the crews in the use

of all the life support equipment installed in the E-3A.

This agency supplies the training requirements for the

flying personnel for inclusion in the ground training

schedule.

The final DO agency is DCX. This agency plans specific

missions or exercises and plans the way the wing will meet

its war commitment. In addition , DCX personnel attend the

exercise and planning conferences as the 552 AWACW repre-

sentatives. This organization supplies inputs to the sched-

uler in the form of specific missions that must be fulfilled.

The Squadrons. The final intern~l participant is the

squadron. This term will refer to the squadron commander,
operations off icer, and squadron staff. Figure 14 shows
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their relative positions. There are four squadrons in the

MACW I the 963rd , 964th , 965th , and 966th squadrons. These

organizations supply the personnel to be trained.

The squadron commander is responsible for the operation

of the squadron. He adds his management philosophy and

guidance to that already present. He is aided by the

squadron operations officer. The squadron flying scheduler

and the ground training scheduler work for the squadron

commander and interact with the 1)00K . The squadron sched-

ulers provide inputs to the wing schedulers; these are in

the form of numbers and types of flying missions required

and specific ground training requirements. This will later

be shown as the beginning of the scheduling process • In

addition , both squadron agencies allocate the personnel to

the missions and ground training items as given by the wing

schedulers. This is the last stage of the implementation

of the schedules.

There i8 one more situation concerning the squadrons

that should be mentioned. There are four squadrons in the

552 AWACW . Three are operational squadrons composed of

mission-ready personnel. The fourth , the 966th , is the

organization charged with the initial upgrade of new per-

sonnel in the E-3A . As a result, this squadron has require..

ments for a set number of missions on certain days with

specific activity to permit a smooth training flow to the

initial upgrades. Also, it is possible to transfer
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instructor personnel from the other squadrons to the 966th

with no expense to the government. This can have a detri-

mental effect to the schedulers if the missions for the

operational squadrons were planned for a certain number of

personnel and a substantial number of them were moved to

the 966th.

Thi s has been a brief overview of the internal wing

participants and their roles in the ASH. The next section

will specify the resources that the scheduler needs in order

to fulfill the demands of the wing and command in order to

fulfill the wing’s mission.

Resources

The resources used in the ASH will be enumerated by

source, either internal or external . Appropriate discussion

will be included to illustrate the critical importance of

the external resources. Also , the two E-3A training

scenarios will be explained to show how the resources are

used.

Internal Resources. The 552nd AWACW provides only two

of the five resources used in the ASM. These are the E-3A

aircraft and the crews , All other resources must be

procured from outside agencies to allow the AWACW resources

to be used.
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External Resources. There are three types of external

resources used in the ASH. These are range times, airspace,

and aircraft.

The first two resources , the times and airspace, are

negotiated at the MACS Quarterly Scheduling Conference and

the SAC Air Refueling Conference for fighter aircraft and

tanker support respectively. It must be noted that most SAC

and TAC wings operate their own weapons ranges. In addition ,

all SAC wings control at least one air refueling track. The

552nd AWACW possesses neither ranges or tracks, So, the

acquisition of these items becomes critical. Also, they

must be obtained at the proper times in the training cycle

to ensure timely completion of crewmember upgrade and enable

the mission ready crewmembers to complete the required

continuation training.

The third external resource is aircraft, both tankers

and fighters. The tankers are negotiated at the SAC

conference previously mentioned , and the fighters are

negotiated at the AWACS Scheduling Conference. The tankers

are used for E-3A pilot proficiency purposes, while the

fighters are used for the AWACS mission crew activities. As

with the time and airspace, the resource flow for external

aircraft is important for timely upgrade and continuation

training activities.
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Use of Resources in Training Scenarios. The external

resources are used along with the AWACS aircraft and crews

in two types of training scenarios. These are the air

defense (H-A ) mission and the tactical (M-T) mission.

Summaries of the mission requirements are included in

Appendix E. First some general comments will be made

specifying considerations common to both scenarios. Then

each will be briefly explained to show the use of the

external and internal resources .

In general, both the M-A and M-T scenarios require the

use of a tanker for the E-3A . This requirement is not only

for aircrew proficiency, but also for the fuel transfer.

The fighter operating airspace is either along the west

coast , the Canadian border, or the east coast, The long

distances from Tinker Air Force Base to these operating

areas cause the long mission durations and the requirement

to onload fuel. In addition, both scenarios require that the

AWACS aircraft and crew be scheduled for a minimum of three

hours of time in the particular operating airspace. Current

policy specifies that this time be increased to four hours.

Further, the activity must be monitored by a ground radar

unit. This is a particularly significant constraint, as it

severely limits the areas for conduct of the training

exercises. In the near future the E-3A will be certified

as a military radar unit (MRU) . IL s will help with the

airspace problem and enable the MACS operation to include
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fighter units that cannot operate in current operating areas

because of distance considerations .

The H-A training sortie is the classic air defense

scenario. This is used for both upgrade and continuation

training. The mission crew requires the use of twelve to

eighteen fighters to accomplish the required training events.

These events are intercept activitieri, both one-on-one and

two-on-one. Further, they must be on non-maneuvering

targets. In addition, the mission crew must accomplish a

fighter-tanker rendezvous , ECM training, and air-to-ground

computer tie-in procedures (TADIL-A interface) (Ref 48).

The M-T sortie is called the tactical scenario. Again ,

this is used for both upgrade and continuation training.

The fighter resources needed, the ECM training, and computer

interface requirements are the same as for the H-A sortie.

Also, the fighter-tanker activity is the same. However ,

the mission crew activities are more directed toward the

tactical uses of the E-3A. The mission crew directs the

fighters through air combat tactics and dissimilar air

combat tactics. An example of the first would be activity

with an F-4 against another F-4. The second would be com-

bat situations involving unlike aircraft such as an F-15

against an F-4. In addition, the mission crew would also

direct fighters to a rendezvous with a forward air con-

troller for close air support and interdiction activities

(Ref 48).
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Now that the five types of resources and their uses

have been explained , it is time to incorporate them with

the participants into the ASH and produce a schedule , This

will be the topic of the next section.

The Scheduling Model

On July 21, 1978 , Major Jack Morris, an E-3A aircraft

commander and his flight crew flew a nine and one-half hour

sortie, During that mission he refueled once, accomplished

one takeof f , one approach, and one landing. The mission

crew controlled the friendly fighter forces at a Red Flag

exercise. These forces were composed of SAC and TAC air-

craft performing strike , interdiction, and close air

support missions . The six controllers directed many air-to-

air intercepts against attacking aggressor aircraft. As a

result of their efforts the Blue Force was able to maintain

air superiority over the attacking Red Force.
This was just a normal 552nd mission planned by the

scheduling model used by this wing. Thi s sortie , as well

as the rest of the sorties flown by the AWACW during the

third quarter of 1978 , were scheduled at least ninety days

prior to the date of flight. The purpose of this section is

to explain the ASH as used by the schedulers. The expla-

nation will cover the inputs and scheduling process, the

output , and the f eedback.
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The Inputs and Scheduling Process. The inputs and

scheduling process form the first two parts of the ASM.

Figure 15 has been included to aid in explaining these

elements.

The scheduling process begins prior to the beginning of

the calendar quarter prior to the actual quarter for which

the missions are to be scheduled. As an example , for

missions fl own in the January to March quarter, the process

would begin in the previous July to September time frame.

The scheduler’s first action is to review all the available

guidance , both external and internal , to see all the con-

siderations that will be used in the process. At thi s

point in time he is ready to begin work on the first sched-

ule , the quarterly (See Appendix J for flow diagrams of

quarterly/monthly scheduling processes).

Actual work to develop the quarterly schedule begins

at the start of the quarter prior to the one under consider-

ation. In the example, this would be at the start of the

October to December quarter. Again , the scheduler reviews

the guidance. He must use this during the development of

all the schedules. At the same time he consults the flying

time allocation from TAC DOA and notes any higher head-

quarters commitments, for example, alerts, TDY ’s, or special

missions. He places the commitments on a planning calendar

on the appro priate dates along with the appropriate resource

requirement. This information becomes another constraint.
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Next the scheduler receives inputs from each of the

four squadrons at the AWACW . These are the number of

sorties , both training and proficiency , that each feels will

be needed for the upcoming quarter to maintain the crews’

currency and proficiency. The squadrons use a standard

planning factor of two sorties minimum each month for each

flight crew and each mission crew (Ref 22~4-2-3 and 4-5).

The 966th sortie request contains not only the number of

3orties required to maintain the currency of the instructor

force, but also the number of sorties needed for initial

training of student crews and the number of air refueling

training sorties required to train new E-3A pilots in air

refueling. This last type is called the “Lift Sortie.”

All this inf ormation is tabulated . It represents the

total number of sorties needed by the squadrons for their

operations. This figure is then added to the number needed

for known HHQ commitments. The scheduler adds a ten to

fifteen percent “ pad” to thi s total to account for the

estimated mission aborts , weather cancellations, and losses

due to other reasons. This new total becomes the total

number of sorties required for AWACW operations for the

quarter concerned . Thi s will be used by the scheduler as

he acquires the external resources. Thi s part of the sched-

uling process is completed in the first  month of the quarter

preceding the one for the flights , Septembe r in the example.
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With the sortie information, the AWACW scheduler is now

ready to attend the first  resource allocation conference,

the E-3A Quarterly Scheduling Conf erence. This conference

is held at least eighty-five days prior to the new quarter

(Ref 49 *2) .  Here the wing obtains the fighters , airspace,

and time for training. Thi s meeting is attended by repre-

sentatives from TAC, TAC ’s two NAF ’s, exercise planner from

HQ/TAC , ADC~4, representatives from each NORAD Air Division,

the Navy, some TAC fighter wings , and other interested

agencies (see Appendix F for attendance lists) (Ref 49*2).

The AWACW scheduler conducts the conference by

presenting each mission , day by day, for the quarter. The

higher headquarters missions are pre-allocated. The upgrade

sorties are allocated for each day . Then the continuation

training sorties are made available to the using agencies.

Thi s continues until all sorties are allocated or the uni t s

stop bidding on them.

Upon termination of the proceedings , the participating

units return to their home station and await the final copy

of the meeting results. The E-3A scheduler makes any

changes and distributes the information to the units at

least ten days prior to the start of the new quarter. The

final copy of the meeting results is a contract for oper-

ations. Any changes will be relayed and confirmed with the

unit by the AWACW scheduler on the day prior to the sched-

uled mission (Ref 49*3 and Ref 30~ 5).
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Once the fighter-related resources have been ,

the scheduler is ready to negotiate the compatibl e tanker

resources for use to complete the training missions . This

task is accomplished at the SAC Air Refueling Conference ,

a part of the Combined RBS/Ianker conference mentioned in

Chapter IV, It is held rio later than forty days prior to

the beginning of the quarter (Ref 41s3). This date may

change under a planned revision to the manual concerning

KC-135 usage. There is much resistance to this proposed

change from ADCQI, TAC, and especially the 552 AWACW due to

conflicts with scheduling conferences involving other

commands.

The E-3A scheduler formulates his tanke r require ment s

and passes them to his NAF , 12th Air Force , for transmittal

to SAC/DOCK, the SAC single tanker manager , and to both SAC

NAF’s, 8th AF and 15th Al (Ref 41s3) .  These organizations

pass the requests to their bomb wings, air refueli ng units,

and the ANG and AFRES tanker units who attempt to place the

needs in their own schedules . This procedure is designed so

that the conferenc e is used to accomplish final coordination

to the air refueling information , i.e., the dates , times,

air refueli ng tracks , and fuel to be off loaded , The AWACW

schedulers then attend as 12th AF units and coordinate the

tanker data . In the two conferences the write r s attended ,

a SAC NAF, 8th Al, has lost the E-3& refueling requests ,
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If things work accord ing to plan , the scheduler returns

to Tinker Air Force Base with all his tanker requests

filled. The final tanker contrac t viii arrive at the 552nd -=

not later than ten days prior to the start of the new

quarter (Ref 41,3). The scheduler will crosscheck this

information with that from the conf erence and make adjust-

ment. as necessary.

At this point, the scheduler has most of the input.

necessary to start the development of schedules. He then

checks the flying time availabl e and plans the dur at ions for

the sorties to use this time . In practice , the AWACW has

turned back flying time every quarter , due to a slow air-

craft deliver y and the resulting reduce d output o new crew -

members from the 966th AWACS.

The flying scheduler next meets with the maintenance

scheduler to work out the sort ie generation contrac t (Ref 4.2

and Ref 26.1-2). The information exchanged i. the total

sorties progr ammed , the flying hours programm ed, and the

configuration requirement. (Ref 4.1) .  The sortie contr act

is renegotiated for each month , but the two sucCeeding

months of every quarter are projected based on the best

information ava ilable. The requir ements for the upcoming

quarter are given to the maintenanc e scheduler not later

than the first scheduli ng meeting of the month prior to the

quarter for coordination with other DCII personnel . The

result. are re tur ned to the operations schedul er by the
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second scheduling meeting of the month before the flights.

The later information is retained for planning purposes.

The information in the sortie contract is th. s a e  as in the

SSM, that is, the number of flights each day, the takeoff

time, the approximate duration, and an~r special requirements.

It is to be noted that the specific sortie contracts

are negotiated each month. Because of this, there may be

even more losses of sorties for the E-3A. If maintenance

cannot supply an aircraft, operations do.. not fly the

mission.

At this point in the planning cycle, the scheduler

assembles the information for each sortie. All that ii

known at this time is the approximate takeoff time, the

external resources available, the approximate landing time,

and the sortie type (M-A , M-T , or Lift) . The final input to

complete the sortie planning is the assigument of the air-

crews, This is accomplished at the next meeting, the

Quarterly Scheduling Meeting.

This meeting is held in conjunction with the first

schedul ing meeting of the month preceding the new quarter .

Here the squadron scheduler s rejoin the scheduling pi~~ess.

In addition, the meeting ii attended by the wing schedulers ,

the maintenance schedulers, and any other interested parties.

Each squadron scheduling representative brings s verat

kinds of information to the meeting. First , he brings the

pro j c  ted number of crews that he will have to manage during

87

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



•1

the quarter. Second , he brings specific information sueh

as cbeck ride requirements, leave schedules, alerts, TDY’s,

and any other reasons that a crewmember would not be avail -

able for flying activities. Each scheduler also brings any

particular guidance supplied by his commander.

The squadron schedulers then sit down and go through

the quarterly schedule day by day and bid on the sorties.

According to the CC’ s policy, the 966th has priority on any

sortie due to its training function . Otherwis e, the first

bidder gets the sortie. When all sorties have been allocated ,

the meeting is adjourned, These commitments then become a

firm contrac t for the squadrons . As previousl y mentioned,

each operational squadron schedules at least two sorties for

each crew. In addition , each fl ight crew also gets one

pilot proficiency sortie per month. These appear to be the

only decision rules present for the squadrons. Further, the

966th schedul er has specific guidance for his sortie require-

ments. He has a projected training flow which determines

the number of flights necessary for his quarterly opeutions .

The maintenance scheduler also obtains some inputs from

this meeting. First , he uses the first month ’s requirements

• as bard req uests for the sortie contract. Second, be uses

the r qus its for the next two months for planning purposes.

He uses this meeting to crosscbeck the information previously

passed to hi..

• 88

~~ ~ 
—

___ ___ -



___________ -~ -~~~•~

The ground training and simulator schedulers attend

this meeting to preview the flying schedule. Their interest

is in crew availabilit y in order to prevent a crewmember

fro. being schedul ed for two activities at the same time.

Throughout the scheduling process, the ground training and

simulator schedulers work around the flying schedule. Their

schedules are published with the wing’ s weekly schedule.

The squadrons provide training inputs to these sched-

ulers in the form of requested commitments per month. They ~- 
-

are either changed or conf irmed at the wing scheduling

office no later than 1200 hours the last duty day of each

week so that they can be incor porated into the schedul es

for the second succeeding week. These commitments are then

monitored by the wing and squadron level schedulers .

The wing scheduler then takes action to publish and

di stribute the schedule • Appro pria te samples and other

data are presented in Appendix H.

This take s care of the quarterl y meeting and the

ground and simulator schedul es. The discussion in the rest

of this chapter will be cox~ftned to the d.velop.ent of the

other flying schedu le.. The next one to be consider ed is

the weekly schedule .

The next level of the scheduling process is the monthl y

ae.ting (see Appendix G for flow diagram). It is held in

conjunction with the first weekly scheduling meeting of the

preceding month. Its purpose and atte ndees are the sa as
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at a weekly meeting (Ref 30.4). However, instead of bidding

on sorties , the squadrons are informed of any changes that

might have occurred to the schedule or they, in turn , inform

the wing of any changes that have occurred withi n their

organizations that might affec t their sortie contr ~ct.

Although this description sounds like there is no cam-

unication between the squadron and wing schedulers until a

meeting, this is not true . There exists a very open,

informal, and vital communicati ons network which provide s

an information flow to all concer ned. This keeps all

schedulers abreast of any developments , either actual or

planned, that might affect their ach dules. This informal

network operates at all levels of the scheduling process ,

both internally and externally to the wing, but it is most

effective and apparent at the wing level • The process now

goes to the most worked level, the weekly schedule.

There are two weekly scheduling meetings held each

week, one on Wednesday and one on Thursday (see Appendix G

for flow diagram). The Wednesday meeting’s purpose is to

coordinate any changes in the flying, maintenance, and simu-

lator schedules for the next week. It is attended by the

representatives from the listed agencies in Table I

(Re f 30.5).

At thi s meeting the squadrons get the last piece of

information needed to plan a mission , the tail number of the

aircraf t that will be used for the mission. This informat ion
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Table l

Ateendance List for the Weekly
Wednesda y Scheduling Meeti ng -

Current Operations Field Traini ng Detachment
Airerew Traini ng Standardization
Squadron Schedulers Operation s Plans
Maintenance’s Scheduler Mission Support
Training Development Wing Schedulers

Any Interested Party

was passed by the maintenance scheduler to the operations

scheduler on the Monday prior to the Wednesday meeting

(Ref 43) . This information is passed at this time so that

the wing scheduler can print copies of the schedule in time

I or this meeting and the information will be as accurate as

possible.

The real worki ng portion of this misting, however ,

occurs when the schedulers are presented a copy of the
• schedule for the next succeeding week. They e~*~1-ne this

day by day and make any changes based on information

disseminated by the wing at this time . It is al so distributed

at this time so that .veryor* concerned will have an ample

opportunity to make and coordinate any changes due to lost

tra ining from previou, weeks sorties , new ThY’s, leaves,

Ot4I F ’s, new Commitments, or anythi ng else that might occur

during the cours. of the next two weeks.
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The Thursday meeting’s purpose is to obtain the Wing

Commanders approval of the maint enance , flying, and simu-

lator schedules (Ref 30s6) . The attendee s at this meeting

represent the same organizations that were at the Wednesday

meeting except now, they are the section chief s along with

the DO , the 0CM , and the Wing Commander or their designate d

re presentatives. Along with the approval of the schedules ,

this meeting review s the previous weeks scheduli ng effort

and its results. This provide s an opportunity for feedback

by the section commanders so that everyone can express their

views on bow well things are going. It also al lows for

inputs of guidance into the system from these sources

(Ref 30s6) .

Once this meeting is adj ourned and the schedule approved ,

it is taken by the maintenance scheduler for reproduction

(Ref 30s6) . It is ret urned to the wing schedu ler , who in

turn distribute s it to the appropriate organizations no

later than 1200 hours on the Friday prior to the beginning

of the new week (Ref 3O sAttachment 2) ( see Appendix I for

title page and distribution list). The wing then operates

in accordance with the schedul e for the next week except for

any changes which are distributed by the last level of the

scheduling process--the daily schedule.

This daily schedul e is the last level of the scheduling

process. Due to the wing ’s dependence upon external

resources and their susceptibility to chan ge, the wing has
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developed the daily schedule. It provides the latest

information on missions and is used by the aircrews to

accompl ish their mission planning the next day . It is corn-
-• 

pleted and published only after the wing schedulers have

completed the ir daily coordination effort ( see Appendix I

for this list). It is published and distributed by 1630

hours on the day prior (Ref 30,6).

Output. The results of the scheduling process are the

quarterly, the monthly, the weekly, and the daily schedules.

Each is a subset of the previous one with a more detailed

and accurate information picture on the sortie. They are

the results of the process just described and examples of

each can be seen in Appendices H and I.

Feedback. The fina l portion of the scheduling model is

the feedback loop, which defines how changes are made to the

scheduling system and its outputs. This feedback is usually

generate d from the execution of the schedule. However, as

pointed out in the text , there are other sources. Thi s

section ’s purpose is to enumerate them and their impact on

the schedulers and their work.

External feedback i. generated annually by inspections

from outside sources , 1. • e.,  the TAC IG and when the scheduler

attends a resource conference. The first source is very

formal and is designed to tell how well the scheduler is

following the guidance, procedures, and directive s within
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which he must opera te . Their impact on the schedule is one

of the prima ry sources for change. If the IG says change ,

then change he must. V.ry seldom does the 10 suggest a

better way to do things. Basically then , this formal

external feedback source provides an evaluation on how well

the scheduling process conforms to the regulations .

The feedback received at the resource conferences is

very informal . Usually it is the external source ’s view

on how well the wing’s schedul ing effort is working, This

is a very important sourc e of f eedback for it affects how

cooperative and easily these sources will work with the wing.

For e~aaple, if the wing’s reliabili ty record with a certain

unit is high, this unit will seek out and cooperate with the

wing . If the reverse is true , then the unit may shy away

from the E-3A wing and possible training opportunities are

lost. The researchers discovered this type of feedback

among some of the ANG tanker units and thr ough conversation s

with ANG and AFRES fighter units as well as with SAC ’s DOOK.

Internal feed back is genera ted from many sources within

the wing during the scheduling process ’ a planning and

execution phases. As mentioned earl ier , planning feedback

comes from the marty wing meetings and their attendees.

Other sources are the many DO agencies , the wing’s mission

support agencies • and the crew members themselves. Their
impact upon the scheduler and his effert . is a function of
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the level of feedback source within the wing and the impact

it might have on his organization , i.e. , its seriou sness and

complexi ty . The higher the source within th . wing or the

more minimal the effect, the more likely it is to be incor-

pora ted.

Execution feedback is received from many sources and

at any time. The following is the wing’s method for

handling these changes. Any change to either the flying,

maintenance, or simulator schedules must be appr oved by the

DO or his designated representative. Any change that specif-

ically affects a missions takeoff or landing time, or the

maintenance preflight requirement s must also be coordinated

and approved by the 0CM or his designated representative

prior to its submission to the DO for his approval (Ref 30 *8).

Normally requests for changes to the flying schedul e

are submitted to the wing schedu ler through the squa dron

scheduler during duty hours. When the organization reque sts

a chAnge, it is submitted in three par tas the reason for

the change, method I or implementing the change , and any

impacts that it might have on any other schedules. The

sources for a change range s over a wide variety of causes.

Some coemon examples are crew members getti ng ill , printed

fuel load insufficient due to the weather , or a printed call

sign is incorrec t ( see Appendix J for a list of others)

(Ref 30*7).
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Most intern al changes originate at the squadron level ,

and the squadron affected is the first level to attempt to

arrive at a solution. For example, if a crewmember gets

ill he can be replaced by another from within the same

squadron. However , if the source of the change is external

to the squadron or wing , or no solution can be found from

within the squadron ’s resources; then the wing along with

the othe r squadrons work on the problem . Researc h throug h

interviews with squadron schedulers has found that it has

taken up to nineteen manhours per week just to arrive at

methods for changing schedules. At the wing level , at least

one-third of the day is spent in this area.

Once a solution has been found , either within or

between squadrons , or between the wing and maintena nce, or

between the wing and the external source of the change, the

solution is sent forward for approval. Once it is approved,

it is documented by the wing schedulers , maintenance and

the simulator schedulers are notified, and the approval is

coi iunicated to the unit concerned ( see Appendix I for the

wing coordination checklist ). The daily schedule then

provides the medium for wing-wide notification and confir-

mation of the chan ge. It then becomes the responsibility

of each agency for their own interna l dissemination of this

information (Ref 30*7).

If the change occurs during non-duty hours, and it

affects a mission on the next day , the change is coordi nated
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through the wing ’s coaiarid post. It is their responsibility

for coordinating the change with any external or internal

agencies. A change of this nature might be the cancellation

of a tanker schedul ed to refuel a mission the next day due

to that unit being given a no-not ici operational readiness

inspection. A s~uma~ry of these changes is then sent to the

wing scheduler by 0800 hours the next mornin g (Ref 30*7).

An additional sourc e of feedback is from the review of

post mission paperwork. This source was not used during

the initial research on the schedul ing process. However,

since then the wing has begun using this source. This pro-

vides both the wing and squadron scheduler s documentation

on the amount and type of activity accomplished during the

sortie . This information will clue the wing scheduler to

possible reschedul ing efforts by the squadrons , since they

are the agencies responsible for making up for lost training .

This, th~~ , complete s the feedback portion of the flying

schedule ; attentio n will now be directed toward making

changes in the simulator schedule.

Cha nges to the simulator schedule that occur during

normal duty hours are sent to the wing simulator scheduler.

The request format , method of approval , and approval author-

ity are the same as for a flying schedul e change, Again

once it is approved , it is documented, and the affected

agencies notified. It is then their resp onsibility to

disseminate the change throug hout their own organization
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(Ref 30 *7) . At the present time there are no pub lished

procedures for non-du ty hours cMnges • However , research

indicates that procedures established for a non-duty hours

flying schedule change can be used in the event a change

occurs during that time period .

This, then, completes the description of the scheduling

model, It has been as detailed and accurate as possible

with the information provided by the wing and publications

in effect during the time f rame of thi s research. The next

chapter presents an anal ysis of the two scheduling systems

using the criteria of Chapter III.
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VI . Eva luati o~n. C9pParispn~, and ~~co endatioa~s

The purpose of thi a chapter is to evaluate and cc.-

pare the SSM and the ASM using the five questions of

Chapter III. Once this has been done , changes will be

recommended to those areas in the ASM which are rated

inadequate in absolute terms or when compared with the SSM.

The procedure used for evaluation was the following.

Each question was broken down into specific areas that the

analysts felt should be considered in detail. Each system

(SSM and ASM) was then evaluated, and the two systems were

compared . Upon the completion of this sequence, the next

question in turn was addressed until all five had been

answered. Finally, recommendations were made , based on this

analysis , to improve the A SZI .

Question Onei Information and Resource Flow

To consider Question One, each of the model s was broken

down into its four input par ts ; guidanc e, resources , commit-

ment s, and feedback. Each part was further broken down by

its source, either external or internal .

S5Z4 s Guidance • External guidance was found to be

timely and accurate, but not adequate . Most external guid-

ance is distributed in the form of manuals and regulations
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(see the Bibliogra phy). These are passed to the bomb wings

prio r to their effective date so that the agencies are

able to review them to see the impac t on the scheduli ng

operation. This is particularly true for the training pro-

gram as sp.cified in SACM ’s 51-52 , Volume IV and 51-135 ,

Vol~~~ IV. Further, the available guidance for the sched-

uler is specified clearly and accurate ly. For example ,

Chapter 3 of SACR 50-9 provides detailed instructions for

the development and processing of the three schedules, the

MOP, the weekly, and the daily. SAC bomb wing mission

developers are directed to follow these guidelines (Ref l3si)

and are evaluated for compliance during the ORI ‘a. In

addition, it is possible to consult the agency responsible

for each publication and receive an interpretation of any

part of an app licable manual or regul ation.

The remainder of the external guidance , such as manage-

ment thoughts from the AD’s, arrives at random times, the

researchers experience has shown that it is accura te and is

usually in the form of a requirement, such as the one to

ensure that the DO flies two B-52 sorties and one KC-135

sortie each month. While random arrivals could cause prob-

l e s , the analysts have noted that the specific requirements

have had only a minimal effect on the schedules. Therefore,

the external guidance appears to be both timely and accurate.

The examination of current publications has shown that

the external guidance is not adequate for the development of
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schedules, Although the SACR 50-9 guida nce is timely and

accurate, no decision rules are specified for tradeoffs that

must be made while formulating the schedules • Lieutenant

Colonel Angell ( see Ref 33) also pointed this out in his

thesis on missile crew scheduling. Presently, the schedul er

must rely on hi. own Judgement for decision making during

the scheduli ng process. This judgement is improved only

through experience. From both interviews with aircr aft

schedulers and personal experiences, the dsvelo~aent of

judge.ent has been a particular problem for a new scheduler.

The lack of decision rules is a definite hindrance to the

mission developer.

Tb. internal guidance was found to be deficient in all

areas, that is. it is not timely, not accurate, and not

adequate. These evaluations are the result of interviews

with many schedulers and the analysts’ experiences both as

a B-52 mission developer and as a KC -135 Stan/Eval sched-

uler.

Guidance from the ~MW command section (see Chapter IV)

rarely reaches the scheduler. These people normally inter-

act with the DOT and DOlT at the various staff meetings.

The schedul er usually receives the guidance at the Pr . 60-9 -

and 60-9 meetings, long after the schedules have been

formulated . It would be far more useful at some earlier

time in the scheduling flow . So, guidance from the cOmmand

section is not timely. Further, experience has shown that
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it say not be accur ate . The members of the coi~~.ed section

frequently do not have all the information possessed by the

scheduler. The directions may be vague and may not address

the problem. In add ition , the policy guidelines from the

co and section are often inade qua te . The inputs from this

area do not suggest any better way to handle the particular

situations ; the schedul er is only directed to take action.

It aist be noted that the members of the co and section are

experienced senior officers • Ibis experience could be a

valuable asset to the mission developer if it were available.

Likewise, the flow Ira. the DOT and the 0011 is not

timely, accurate , or adequate • The scheduler frequently does

not interact with these members of the wing staff. As a

3-52 scheduler, one of the analysts did not inter ac t even

once with the DOT . the consultations with the DOlT were

restricted to asking the total amount of flying time to

schedule for a particular week. This usually chang.d to

make up for time not used by cancelled sorties. So, the

guidance fro. the se people is not timely , not accurate, and

not adequate. In fact, it is non-exist ent in many instances.

SSM s Resources. Resourc e flow was found to be timely,

accurate , and adequate for both the extern al and internal

sour ces. The external resou rce flow was consider ed for

tankers , RBS times, fighters , airs pace , and flying time. All

external resource s except the fighters are procured and
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coordinated within SAC at specifi ed tim.. prior to th. moment

they axe actually needed • Further, the quantity needed of

each is based on a wing ’ s estimate of that number required to

accomplish training. the amount actually allocated fulfills

these needs and is a firm contract to be filled, according to

SAC philosophy. Therefore, the resource flow is timely ,

accurate, and adequate.

The fighter flow is sometimes a pro blem. The fighters

and their airspace are usually available . However , the

specific time s may not be compatible with other scheduled

activity. But, it i. possible to trade RES times with other

wings to alleviate this problem. Further, only one fighter

can supply all the activity required by a 3-52 crew , There-

fore , the external resources are timely, accurate , and

adeq uate .

The scheduler is the single manager for all atrcrew

training (Ref 13.1-1). As a result, he manipul ates the

availabl e crewsember. as needed to formulate his plans . In

addition, he negotiate s the number of aircraft with the 0CM

schedulers to meet the train ing requirements. Again , the

agreement is a contrac t to be filled . So, the internal

resource flow is timely, accurate , and adequate.

~~4s Co—t~~~nt.. The next input was commitments , the

require..nt to use BMW resources as a part of some exercise,
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f or ,~asple, Red Fla g, or the requirement to schedule such

activities as annual aircrew evaluations.

Externally, the commitment flow was found to be timely,

accura te , and adequate. All extern al traini ng commitments

are coordina ted by DOW. This office is in contac t with the

actual agency (ies) resp onsible for generati ng the Commit-

sent (a), su~h as the exercise planners at Red Flag and

Blue Flag. The pertinent inform ation is passed to the ached-

ulsr for inclusion in the MOP as mentioned in Cha pter IV.

Further, specific takeoff times , mission dur ations • and fuel

requirements are determined and given to the mission deve]. -

oper for use in the weekly and daily schedules. This tnt or-

mation is continuall y updated by 0010 personnel . Likewise ,

the alert commitment is processed and passed to the scheduler

by DOX personnel. These people are in contact with SAC , the

agency of ori gin, so that the information is kept as cur rent

as possi ble. the commitment flow is timely and accurate , and

H the anal ysts see this as a stro ng part of the S~ 4.

The adequacy of the flow is difficul t to measure . First .

there are only a few training comet taents per quarter. these

are viewed as a supple ment for the crewmember, a chanse to

use actual wartime tactics in a controlled situati on. As

long as different crews part icipate each time, the flow can

be considered adequate . Second , the alert co itment is

alway s present . It s guidance can be considered adequa te if
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the number of days on alert is distri buted evenly over the

entire crew force.

Internal commitment flow is timely, accurate , and ad.-

quats . Commitments of importance are the required evalu-

• att ons for aircrewa and functional check flights (FCF ‘a) for

maintenance, the evaluation requirements are passed to the

scheduler by DOV for inclusion in the MOP (see Chapter Iv).

They are based on the best known information and are con-

tt nua lly updated. The authors have seen very few instances

of delinq uent evaluations . In addition , the FCF’ a are coor-

dinated by maintenance as needed for the assigned airc raft.

These requirements are usually accomplished on normal

training missions , so there are minimal problems with com-

pliance.

SSZ4 s Feedback. External feedback i. timely, but not

accurate or adequate. This important input is received at

least once a year during an ORI and several times each year

in WEF and AD staff assistance visits , where each one specif-

ically e~a.ines the scheduling organization and its perfor-

mance. Th. feedback is received often enough to help

identify unfavorable trendsi in this respect it is timely.

However, its accuracy is questi~ *able. the inspectors only

look at the system • s overall performance. they do not look

at all the extenuating fac tors that drive the scheduler in

making his decisions. A look at the complete picture would
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be more helpful and accurate. In addition , the analysts

have seen many instances where a staff assistance visit has

uncovered no discrepancies and an ~~I team discovered serious

problems only a month later • Likewise, the adequacy of the

feedback is questionable. the outputs from the ORI ‘s and

staff assistance visits show problem areas but do not

present any ways to improve the situation. The writers see

this as a major fault to the SAC system.

Internal feedback ii always available to the scheduler.

It is received during both the planning and execution of the

schedules j each situation will be addressed.

Feedback during the planning phase is accurate, but not

timely or adequate. As was discussed in Chapter IV, feedback

is given during the Pro 60-9 and 60-9 meetings. this is

• untimely ; at that point the scheduler has spent around

twenty-five hours of work in development of the schedules.

Changes are frequently directed with no regard to the time

already spent. the feedback received is accurate ; the desired

change is given to the scheduler with direction to make the

change. However, the feedback is not adequate, for no better

way is specified to formulate the schedule.

the second feedback source occurs during the execution

of the schedule. The scheduler receives feedback at two

points during this portion. First, during a mission he may

receive feedback indicating that some factor has changed.

In this respect the feedback flow is timely. However , the
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information is routed through filter centers , such as the

bomb wing command posts, where vital facts are frequently
distorted or lost. As a resul t of this problem with feed-

back flow , the adequacy and accurac y of the information is
suspect. Second , the scheduler receives feedback after the

mission at mission review. the crew paperwork is examined

to see if all scheduled traini ng has been accomplished . The

information is later given to the scheduler on a computer

printout. the procedure does not permi t a timely feedback

flow. If the mission developer needs the training accompl ish-

ments , he must wait nearly a week to obtain documented m i  or-

nation . Experience with the SSH and interviews with bomb

wing scheduler s indicate that the inf ormation presented is

accurate and adequa te . All that is needed is the ac tual

activity accomplished by each crewnember. The computer

programs provide this very well.

ASH; Guidanc e. The ASH ’s external guidance is timely,

that is, it is quickly distributed to the wing for use.

Examples of external guidance are found in the many Joint ,

Air Force, TAC, SAC, ADC(~4, and other command manuals, pub-

lications, and regulations which are distri buted in a timely

manner and are usable by all levels involved in the ASH ( see

the Bibliography).

In the area of accurac y and adequacy , the external

guidance does not meet the user’s needs. A source of this
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problem is probably the newness of the E-3A . Identifying

the system’s needs and resolving its deficiencies will take

time. Also, the writers were unable to find formal decision

rules for making tradeoff s when schedul ing. It seems that

judgement and experience are the only tools availabl e to the

scheduler. However, because of the newness of the E-3* , there

exists no basis for experience or judgement to assist the

scheduler in the performanc e of his assigned tasks. There-

fore, the guidance that exists canno t be totall y adequa te or

accurate .

One example of this situation concerns training require-

ments for AWACS controllers. During the research period

these changed four times. trai ning requirement changes were

not limited to the contro ller career fields , but also

occurred in the CDt4O, AST , and RO areas • these changes

resulted from the newness of the system which affec ted the

adequacy and accurac y of the guidance concerni ng tra ining

standards, scheduling goal s, and measures of training effec-

tiveness. This training problem was further complicated by

the fact that the experience level of the crew force was

decreasin g due to attrition and the lack of an established

experienced manpower base to draw from. This means that crew

member s enteri ng the 966 • a training progra m currently do not

have the experience level of previous personnel , and traini ng

standards that were sufficient for the highly experienced
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initial cadre may have to be changed or the training program

restructured to account for their lack of prior experience.

Once this problem is addressed and training requirements are

updated, the external guidance should become sufficient and

accurate for the users of the ASH.

Internally generated guidance is lacking with respect to

two of the three areas, accuracy and adequacy. Not all wing

organizations possess guidance concerning the ASH ’s operation.

The documentation that could be found was incomplete or out-

dated for the current system. Only two squadrons had any

complete instructions for scheduling, and, in one of these

squadrons, the instructions were just a set of h and-me-down

rules. At this point , special mention should be made of the

966th squadron ’s scheduling system. It was the most complete

found withi n the wing ’ s four squadrons. It is possible that

it could be used as a model for the other squadrons to

pattern their scheduling operations. The analysts could not
• discover any reasons why thi s could not be done .

With respect to timeliness , the guidance flow from the

wing ’s coemand section reaches the scheduler at frequent

intervals, this group interacts with the wing scheduler at

the weekly and daily scheduling meetings. At these times

the scheduler receives guidanc e and dire ction on his and the

squadrons’ scheduling efforts. However, its accurac y and

adequacy is sometimes tainted by the source being removed

109

F

/
- -



from the process, its product, and the problem . Overall,

the command section attempts to keep abreast of th3 situation
and offer assistance.

The internal guidance situation is being improved at

this time by the development of wing operating instructions

(01’s) under the direction of the chief of scheduling at the

wing level . From rep orts within the wing, these new 01’s

appear to be accurate and adequate to fill the users ’ needs.

ASH; Resources. External resources are the key to the

success of the ASH. Observation at two quarterly scheduling

conferences has shown that these resources are being supplied

to the ASM at the convenienc e of the supp lier , not on the

basis of the wing ’s needs. The problem appears to be a man-

agement philosophy problem, not one of resource limitations.

Since the ASH is totally dependent upon external resources

to function, these items must be provided in a timely

manner and in adequate amounts • Otherwise, the ASH will

never function smoothly or efficiently.

An example of this occurred when the wing attempted to

get one of its quarterly tanker requests filled. SAC and its

boab wings were unable to interna lly coordinate the E-3A air

refueling requests. The only reason offered by SAC was that

the request was lost. This forced the MACS scheduler to

reacc omplish his tanker schedule three times for just one

quarter. An incident like this will not occur if the
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resources are provided in a timely manner when needed by the

wing.

The resource allocation problem has been identified by

the AWACW, solutions proposed , and documentation forwarded

to HQ/TAC for action (Ref 50). However, no solution or

reaction has been fortheoming.

Internally supplied resources , the wing ’s men and air-

craft, are delivered in a timely manner and in quantities

sufficient to fulfill the wing’s needs. However, there is a

possible problem area in the area of aircraft generation.

AU Air Force flying operations are dependent upon their

maintenance complex for the production of aircraf t to meet

their needs , but a maintenance complex is dependent upon

having the trained people to accomplish the tasks needed to

generate airplanes. Research within the £WACW maintenance

organization in the form of interviews has uncovered some

problem areas. First, the maintenance force feel s that it

is undertrained and that the middle level leadership does not

care if the training is accomplished . Second , the maintenanc e

personnel perceive a lack of junior officer and middle level

NCO supervision. A possible source of these two problems was

the maintenance complex conversion from the AFM 66-1 organi-

zation to the new AFM 66-5 (Ref 43) Production Oriented

Maintenance Organization (PQ4O) at the time of the research .

A few word s are also appropriate concerning the crew

force . The 966 ’s traini ng ra te has been slowed by the lack
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of resources and aircraft problems with the E-3A. Thi. has

caused the timetable for crew production to slip. Thi s in

turn has caused some crewmen to wait for periods of weeks

and sometimes months before the start of their training.

Some thought is needed to stoppi ng personnel input until the

present backlog of people to train is cleared . These

suggestions are based on conversations with the crew force.

Their lack of activi ty is affecting their moral e, which, in

turn , is impacting their decision to stay in the Air Force

and the E-3A weapons system. This is a very serious situ-

at ionj a similar one caused many early separations in SAC in

the 1973-1976 time frame.

ASH. Commitment s. The followi ng quote win express

one person ’ s viewpoint concerning the handling of commit-

i’~ents.

(the wing) is trying to do too much with too
little. This wing is over committed operationally,
therefore the operationa l squadrons can not give up
peopl e to be instructors or (fill) staff positions,
therefore the traini ng squadron (and its) staff are
undermanned, theref ore (the 966) is unable to increase
its crew production (rate ) to fill shortage s within• the v t n g . . . ( C a t c h 2 2 ) . . . .

The sourc e of this quote is a person very familiar with

the wing’s operation and its schedul ing effort .

Externally generated commitments appeared to the analysts

to cause the most difficult problems. It seems that a number

of organizations at HQ/TAC know when the activities are going

to be held , their location , and the organizations that will
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be participating, but these agencies never seem to tell, any-

one in a timely manner, To an organization like the 552nd

this is a disast er , because of the many cross-command and

intrac ossand resources the AWACW uses.

A perfect example of this is provided by the Red Flag

exercises. The Red Flag planners know the date s and times

that the E-3A is needed . Yet, historicall y, they have not

presented their requests to the wing in a timely manner for

incorporation int o the schedule s. Their commitments are

input by defaul t on open dates in the schedule , which may or

may not be the desired dates for the Red Flag activ ities.

Red Flag and HQ/TAC are not the only sourc es of problems

involving external commitments. ADCGI’ s handling of their

IIHQ exercis e dates and TAC ‘s own fighter wings ’ requi rements

provide other examples of commitment problems • their common

feature is that the commitment generators ’ needs are never

communicated in t ime for utilization in the 552nd normal

planning cycle .

In the same manner , the adequacy and accura cy of

commitment s ar e questionable. An example of this is the

I&C /ADCC*1 alert commi tment. Accord ing to interviews with

people at the AWACW , HQ/IAC knew that the requirement was

forthcoming and yet it still allowed the AWACW to contract

f or a complete quarter of resources before informing the

wing that the alert commitment existed. This forced the

wing schedulers to reaccomplish the entire schedule and
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return the external resources. This caused a lot of hard

feelings and missed training within the wing and external

organization.

Internal commitments are lacking in timeliness and

accuracy. Since they are dependent upon the externally

generated commitments, they can only improve as the manage-

ment of external commitments becomes better. This result is

a further confirmation of the fact that the wing can only

operate as efficiently as its external envtroxaent permits.

Under the present ASH, the people and the organizations

are functioning as best they can with the information pro-

vided. Once the commitment situation is corrected , the ASH

will operate much more efficiently and effectively.

ASH $ Feedback. External feedback is lacking in ade -

quacy, accuracy, and timeliness. This is due to the com-

mand’ s experience with the E-3A, the amounts furnished to

the wing, and its timing.

TAC does not have extensive experience with a weapons

system as complex as the E-36 to help generate or evaluate

their particular scheduling system’s needs. Today TAC

operates one squadron of EC-130’s and two squadrons of

~~-135 ’s. These three squadrons consist of only fourteen

aircraft, none of which are as complicated as the E-3A.

These circumstances do not facilitate adequate or accurate

feedback.
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The timing of the feedback is also poor. For mal feed-

back is received once a year as a re sult of an inspection by

HQ/TAC or the TAC 1G. Thi s feedback tells how well the AWACW

is operating with respect to the existing regu lations and

manuals. No suggestions for possible ways to improve the

scheduling operation are given.

There exists a lot of internal feed back in the ASK .

During the later stages of the research, it became apparent

that more of it was being used to improve the system. This

was especially true after the present Assistant DO for

Tra ining and Chief of Scheduling were app ointed to thei r

respective positions. The wing’s sources of internal feed-

back are providing communications on an adequate and timely

basis, Their accuracy is just now reachi ng a point where

their feedback is becoming effective.

Compari son of the SSN and A$4. With respect to external

guidance , the SSM appears to be superior to the ASH . First ,

the external guidance for both is timely. The guidance for

both is distributed as manuals and regulations prior to the

effective date, so it is readily available. However, the

SSM receives guidance that is far more accurate than the

ASH. Specifically, the guidance for scheduling (SA CR 50-9)

and the training program (SACK 51-52, Volume IV and 51-135 ,

Volume Iv) is better than that in comparable TAC publications .

Experience has shown that these SAC publications are clearly
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written and change very little during a training period . In

contrast , the traini ng requirements for several E-3A crew

positions have changed radical ly with virtually no advance

warn~ng. In addition , the AWACS scheduler must consul t

several manuals and regulations to find all the guidance

necessary to formulate a schedule . The analysts attribute

this, in part , to the fac t that SAC has been in operation

for a longer time than the A WACW . With more experience, the

TAC organization will gain more understanding of the training

and scheduling needs and improve their publications. However ,

at this point , the SSH is better than the ASH in this resp ect.

Finally, both systems are virtually even in the adequacy of

guidance . Both l ack specific decision rules for schedul ing .

The scheduler’s judgeinent is used in both cases.

Internally , the ASM is better than the SSM in the area

of guidance. This is due to the first criterion, timeliness.

The AWACW command section interacts with the scheduler at

the weekly scheduling meetings, while the BMW command per-

sonnel rarely interac t with the schedul er . Both systems are

lacking in accuracy and adequacy , as was discussed in the

evaluation . The analysts feel that an exchange of inf or-

marion between the scheduling personnel and the coi and

section would be very beneficial.

With respect to external resourc e flow , the SSM is

superior to the ASH. SAC ‘a resources are allocated by m ans

of conferences at specified times. Further, the quantities
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of resources to be supplied are accurately specified. The

activities arranged are contracts that Headquarters SAC

expects to be filled. Finally, the resources are allocated

on the basis of projected wing training requirements. Expe-

• rience and research have shown the S~ I to be a smooth and

efficient operation in this area.

Ir marked contrast, the ASK is deficient in timeliness,

accura~~, and adequacy of resource specification. The

fighter resources are supplied at times and in amounts con-

venient to the fighter units. The adequacy for AWACW

training operations is not considered. In addition, there

have been significant problems with 8th Air Force coordination

of tanker requests. Specific attention has been given to

these areas of external resource acquisition. At thi s point ,

no solution or action is forthcoming.

Internally, the SSM and ASK are comparable . In both

instances, the existing internal resources are being supplied

on a timely, accurate, and adequate basis. The analysts have

noted that a potential problem exists in the AWACW mainte-

nance area. This may require later action if the internal

resource flow is impeded.

The SSM is superior to the ASH in the area of external

commitment flow. The analysts have noted that the bomb wing

1)010 office handles all external exercise c o i ~~~nts. Also,

the DOX handles the alert matters. This basic plan has been
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used by SAC for many years. It is a stro ng point in the

SSK.

On the other hand , there is no AWACW organization for

the coordination of external commitments. As a result ,

exercise commitments are not passed to the 552nd schedulers

in a timely manner. Red Flag , a major commitment generator ,

does not even send a representative to the Quarterl y E-3A

Scheduling Conference. The agencies that do attend fre-

quently do not provide their exercise requests until the

dates arise in the proceedings. In addition, alert commit-

ments are not passed in time for inclusion in the quarterly

scheduling flow. These situations cause a lot of extra

wort and expenditure of time to reac complish the schedule .

This creates a greater potential for mistake s on the part of

the AWACS scheduler. The external commitment flow is

definitely not timely , not accurate, and not adequate. This

is a serious flaw in the ASH.

Internal commitments flow to the SSZ4 is better than in

the ASK. The required information is passed to the SAC

scheduler at regular times. It is continually updated to

help the scheduling flow. As was pointed out, the flow in

the ASK is hindered by external factor s.

In the area of external feedback , both systems are

lacking. The CR1 ‘a (SAC and The) and the staff assistance

visits (SAC ) only show unfavora ble trends. However, the
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overall view of these evaluations and the lack of suggestions

for improvement do not help to create a better situation.

This is a big pro blem for both, one that could be avoided

by expanded feedback.

• Internally, the ASH feedback flow t. somewhat better
than that of the SSH. People at a wing level are involved

at the 552nd, not only in the planning, but also in the

execution of the schedule. This interaction is a definite

aid to the scheduling effort.

Question Two s Flexibility to Change
I*zr tn& the Planning Phase

To answer Question Two, each of the systems was evalu-

ated for flexibility to change during the planning phase.

The anal ysts feel that flexibility is an essential feature

for timely and efficient scheduling.

SSM s Flexibility. The writers feel that the SSM is

quite capable of hand ling clwiges that occur during the

planning phase. SACR 50-9 specifies that each schedu le is

a refinement of some previous one (Ref 13s3-2.3-3). This

implies that changes are to be expec ted as the schedul er

formulates the various plans. Experience has shown this

• to be true .

ASK s Flexibility. If a change occurs during the ASH ’s

planning stages, either from new guidance, Commitments, or

thao ugb external resourc es the scheduling system is capable
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of handling the change. The complexity and detail of the

change will dictate the ease with which it is input into the

schedule. The ASH ’s monthly meetings allow an easy input of

changes from all levels concerned with the model.

A good example of this capability was observed by the

researchers when IAC notified the wing of its alert commi t-

ment . The wing, through its monthl y scheduling meeting, was

abl e to make the necessary adjustments to their schedules

even thoug h it affected over eighty sorties .

As demonstrated in the text , each of the wing’s sched-

ules is a refinement of the previous one. This implies

that chai~ges are expected as the scheduler formulates the

plans and they grow towards execution. At all levels within

the wing this is true. So, with regard to Question Two, the

writers feel that the present ASK is capable of handling

changes without any modifications to the present system.

Comparison of the 55K and ASH. When comparing the two

models with respect to Question Two , the authors feel that

both systems are working efficiently and can handle changes.

Both systems use a moving “Quarter System, ” whereby each

iteration of the schedule , from the quarterly to the daily

• in the case of the ASH, and from the MOP to the weekly in

the SSM ’s case, is just a refined version of the previous

one. The information in each iteration is more detailed i
using thid method allows for greater flexibility by the
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scheduler to accomodate changes during the planning phase of

the schedule.

Question Threes Does Guidance
Force Good Plannt~~7

To answer Question Thre e, each of t~e models was evalu-

ated in regard to the guidanc e supplied for the use of the

system. The analysts feel that structured guidance is

necessary to insure good planning.

The SSM ‘a Position. When SSM was examined in accordance

with Question Three , it was f ound that the guidance did force

systematic and logical planning. The information in SACR 50-9

gives a schedul ing flow based on refined input s • Further,

specific time guidelines are specified for processing each

of the schedules (see Ref e 13 and 38). It has been pre-

viously noted that specific decision rules would help the

mission developer . Even without these, the planning has

been noted to be systematic and logical.

The ASH ’s Position. When ASH was examined in accordance

with Question Three, it was found that the guidance supplied

to the users of the model al so forced systematic and logical

planning. The information in 552 AWACWR 60-5 gives a sched-

uling flow based on specific time guidelines. The Joint ,

Air Forc e, TAC , and SAC regulations also have suspense dates

that the scheduler must abide by in order to use or sched-

ule these resources • As already stated , within these
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publications there are no decision rules for tradeoffs on

resources or manpower, however , even without these, the

planning observed by the researchers has been systematic arid

logical .

Comparison of the SSM and the ASH. The author’s

research indicates that the operators guidance for both

models does force systematic and logical planning . As

noted , both model s do not have decision rules to assist the

scheduler in making tradeoff decisions between resources ,

people , and missions. But despite these shortcomings both

systems are supplied with adequate guidance to force logical

and systematic planning.

Question Four s Timely Reschedul ing

With respect to Question Four, each of the systems was

evaluated from the following perspective . Once the schedule

is in the execution phase, that time from the end of mission

planning to a sorties final landing, does the model concerned

allow for timely rescheduli ng?

~~ 4 s Rescheduling. The analysts f ound that the SSM

allow s timely rescheduling during the execution phase. To

reschedule events , the scheduler does several things. First ,

he notes that something has changed (feedback). Then he

determines the resources affected and procures new ones, if

possible. Finally, he adjusts the schedule and passes the

new one to the crew.
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If this occurs prior to flight , the coordination of

resources is accomplished by telephone. The mission developer

usually deal s with SAC agencies for resources such as RBS

times. The new schedule is given to the crew when they

arrive for flight duty , usually two to three hours before

takeoff.

Infl tght changes are made in much the same way. Again,

the scheduler coordinates the new resources by telephone.

The informatirn is then relayed to the crew by radio,

The analysts have observed the SSM in actual operation.

They feel that its ability to reschedule events is a strong

point.

ASKs Rescheduling. When evaluating the ASM with respect

to Question Four, the analysts found that the model did not

allow for timely reschedul ing during the execution phase.

To reschedule events, the scheduler first must be aware of

the need for a change. He next determines the resources

affected and procures new ones, if needed, or adjusts those

he has to compensate for the change. Only as a Last resort

will the scheduler recommend the cancellation of a mission.

If a change occurs prior to the flight , the coordi-

nation of resources is accomplished by telephone . The

scheduler must deal with not only the agency(ies) representing

the resource(s), but also the squadron responsible for the

mission. This entails much effort and phone calling. Also,
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there are certain briefings that must be accomplished between

the aircraft crew and the resource crew(s) prior to per-

forming certain types of maneuvers. Constraints of this

nature effect the wing’s capability to make last minute

changes.

These constraints, coupled with the fact that the wing

is located in one time zone and the resources, for the most

part, are located in another, also complicate the problem.

A final adverse factor is that the fighter resources do not

mission plan the day prior to a flight. This means that

there is usually no one at the resource organization for

coordination. The last problem has arisen many times, and

has almost caused a number of crew rest violations on the

part of the E-3A crews (Ref lu -i).

Once a decision is made concerning a change it is

relayed to the affected organization as outlined in Chapter V.

It then becomes the responsibility of the squadrons and

their aircrews to make all the briefings and paperwork out

correctly to insure the mission is completed in a safe and

orderly manner.

If a change occurs inflight , it is handled in much the

same manner. Again, the scheduler coordinates the new

resources by telephone and relays the information to the

crew via radio.

The analysts have observed the ASK and they feel that

this is one of their weak areas. However, this weakness
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stems from the wing ’ s dependenc e upon external resources and

not upon the organization itself.

Comparison of the SSM and ASI4. When comparing the 55K

to the ASH using Question Four as the standard, the ASK was

found lacking in both the ground and inf light environment.

The S~~4’ s capabilities for rescheduling during the execution

phase far outclass those of the ASM. The ASM ’s shortcomings

originate from the fact that the wing is not dealing with

resources totally dedicated for their use, as is the case in

the SSM. The 552nd deals with resources not only outside

their own wing but also outside their NAF and command. Thi s

could lead to conflicts in purposes and interests. Finally,

the problem of two different mission planning philosophies

also degrades the ASM ’s capabilities. As pointed out in the

text, the manual s have constraints which must be followed

in order to complete mission planning. The fighter units

follow one method , that of mission planning on the day of

the flight , and the AWACS another, that of mission planning

on the day prior. This difference has lead to incomplete

AWACS mission planning and briefings, as well as crew rest

violations. The sum total of these facts impacts heavily

on the ASK ’s reaction capability during the schedule’s

execution phase.
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Question Five s Duplication of Effort

Question Five ’s criterion is duplication of effort . Are

there any organizations involved in the scheduling model

that are doing the same job, or are there an insufficient

number to complete all the tasks required to operate the

system?

SSM s Duplication. In the 55K only one organization is

involved in the scheduling effort, as required by SACR 50-9

(Ref 13 u1 - i) .  As a resul t , there is no duplication of

effort. This facilitates coordination with both ~xternal

and interna l agencies. The writers feel that these features

make the SSM particularly effective for scheduling.

ASH $ Duplication, In the ASH there are two levels

involved in the scheduling process performing the same

functions. One level assigns the crewmen for specific

sorties and the other contracts for the resources for the

sorties. In addition, the data tracking function, mission

analysis, and the ground and simulator scheduling efforts

are duplicated at both the wing and squadron levels of the

ASK. The researchers feel this is a duplication of effort.

A consolidatio n of effort would great ly improve the ASK .

Comparison of the 55K and ASH. The writers feel that

the SSM is more effective than the ASK in this area. In SAC ,

the entire scheduli ng effort is concentrated in one office.
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Likewise, other functions such as data tracking and flight

records are accomplished by single, wing-level agencies,
• Experience has shown this to be both efficient and effective

in operation.

In contrast, the ASK has two levels involved in the

scheduli ng effort . The wing scheduler procures external

resources and constructs missions. The squadron scheduler

simply allocates pers onnel to these activities. From inter-

views and observation , it is apparent that the wing sched-

uler does most of the work. The extra level adds time to the

coordination effort and increases the volume of communications

necessary to formulate and execute the schedules. In

addition, functions such as data tracking and mission analysis

are done at both squadron and wing level • The duplication of

work causes many man-hours of wasted effort.

Recomsendat ions

After the evaluation and comparison, the writers devel-

oped twenty-eight separate items for rec ommended action.

These were condensed into six separate topical ar easj guid-

ance , resources , commitment s, feedback , operational sched~
uling, and the schedul e ’s execution phase. The recommen-

-dations for the six areas will now be presented .

Guid ance. The anal ysts recommend a consolidation of

schedul ing guidanc e. TAC should develop a regul ation similar

to SACR 50-9 which would contain all n eded guida nce for the
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formulation of required schedules and specify time guide-

lines for required actions • This publication could cover

all flC units and shoul d include decision rules for sched-

ul ing.

Resources. With respect to resources, the analysts

recommend three changes to improve the acquisition of

external resources, First, the command guidanc e shoul d be

altered to give the E -3A priority for resources. Second ,

the appropriate TAC 51 -XX series traini ng manual s should be

changed to require all fighters to operate with the E-3A.

This will make more resources available for AWACS aircrew

training. Third, the appr opriate NA.F AWACS schedul ers

should be given the authority to commit ThC , ANG , and AFREFS

fighters for E-3A training missions as is true for the ADCC*4

AWACS schedulers. Finally, the 966th trainin g sorties

should become firm command requir ements. This will ensur e

that the E-3A traini ng flow is maintained in an order ly

manner.

Commitments. The analysts have three recommendations

in this area. First, establish a single manager for all

AWACW commitments. This office should be located at Tinker

Air Force Base and should have command-wide responsibilities

and capabilities. All commitment requests should be routed

through this agency enroute to the AWACW scheduler. Second ,

these requests should have a standardized format. This
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forma t should include the number of AWACS sorties required ,

the date s, any special information concerning the E-3A, an

appropriate suspense date , and any other information deemed

necessary by the wing to make a decision on whether or not

to commit forces against a request. Finall y , this agency

should not honor requests that are not presented in accor-

dance with the established rules. Late or inaccurate requests

hinder the scheduler and make inefficient scheduling more

likely to occur . These improvements will help to alleviate

a severe problem.

Feedback, In this area the authors recommend three

changes. First, make use of the “in-house” experience that

exists today in the wing. Since the wing is made up of

officers and ~CO’ s from many varied background., this group

shoul d be able to offer a solution to the scheduling situ-

ation which could possibly be the best of all the Air Force

systems. Second , both TAC and A WACW should put more con-

structive comments in their inspec tion and staff assistance

reports. Today ’s evaluation systems offer enough negative

feed back. More constructive and fac tual feedback is needed .

F This is essential to the scheduling system if it is to grow

and operate more efficiently . Finally , the wing and TAC

should ask other commands for assistance in solving their

scheduli ng pro blem. The wing has made some effort in this

area by sending representatives to other command ’s bases to
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review their scheduli ng systems . TAC is the sole operator

of the E-3A , but , because the system uses so many other

commands ’ resources, it might be wise for TAC and the AWACW

to interact with othe r command s on a one-to-one basis with

regard to the E-3A scheduling system. This would impr ove the

rapport between commands, offer a forum for feedback , and gave

ideas on improving the entire command ’s schedul ing system .

Operational Scheduling. The next area is that of the

wing’s present scheduling organ izational structure. As

pointed out in the text , there is a duplication of effort

that could be removed. It is recommended that the wing ’s

entire operational scheduling effort be consolidated. It

is important to note the words “operational scheduling.”

This is relevant because the analysts are not advocati ng

the assimilation of the 966th’ s scheduli ng system at this

time . Due to that squadron ’s unique mission , requirement s,

size, and time constraints , it would be inefficient and

perhaps impossible to consolidate them into a centralized

scheduli ng system.

By consolidati ng all the operational scheduling into

one office , communication pro blems would be minimized, one

level of duplication of effort would be eliminated, and

allowance made for a centr al locatio n from which to mana ge

all the wing ’ s operational resourc es, centralizing the data

management functions required to schedule aircrew..
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To implement this change, the wing may need to add a few

more people to the wing scheduli ng staff . These personnel

gains would be offset by a decrease in the number of

squadron personnel who are presently involved in scheduling.

These people could be put to work at other tasks which could

be more productive for the squadron and , in turn, for the

wing.

Schedule Execution I’hase. The last area for recommended

change involves the ASM • $ capabilities during the execution

phase of scheduling. As stated , thi s area is dependent upon

the guidance on which the scheduling system is based , the

resources the process needs to function, how commitments are

placed upon the system, and the organizational structure with-

in which it operates.

The researchers recommend the incorporation of the

previousl y mentioned changes to improve the ASH’s scheduling

execution phase capability. Once the ASM ’s guidanc e is

changed and disseminated, those constraints and needs of the

model will be known to its users. These facts will impact

upon the resource suppliers and commitment generators by

forcing them to better plan and utilize the AWACS . These

proposed changes coupled with suggested organizational

realignment will further improve the ASM.

This conclud es Cha pter VI • The final chapter summarizes

the thesis, recommends areas for future study , and closes with

a few additional comments on the ASM .
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VII. Conclusions and Suggested Further Study

In this final chapter the analysts will present their

conclusions from this study effort and recommend some areas

for further study.

Conclusions

The overall conclusion from this thesis is that some

changes must take place in TAC if the E-3A is to be utilized

to its full effectiveness. The ones the writers feel are

most important to the 552nd AWACW scheduling system were

presented in Chapter VI as recommendations. It should be

apparent that these are broad in scope, will, take time to

implement, and will impact art entire command, if not the

entire United States Air Force .

In Chapter I the authors noted that command level

problems existed in philosophy , education, and utilization.

They conclude that the recommended courses of action will
-1

help to correct these problems.

philosophy. First, the recommended changes will help

to standardize and improve scheduling, resource acquisition,

and exercise requests. This philosophy change must originate

from the top management levels of the Tactical Air Command

and be disseminated to all lower levels of the command. The
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E-3A is a complex aircraft with many requirements. As such,

it requires structured scheduling guidance, priori ty for

external resources , and timely information. Improved feed-

back and the use of the experience of others will help to

• improve the situation. All of these areas can only change

with philosophy.

Education. Second, the recommended changes will help

to educate all levels of TAC in the many capabilities of

the E-3A .

Currently, the Sentry has many capabilities and possible

uses. If all TAC fighter units are required to work with

the E-3A, they will gain an appreciation for the current

uses and may even be able to suggest new ones for the AWACS.

This would be beneficial to the Air Force.

Utilization. Finally, the recommended changes will

improve the utilization of the E-3A . The more aircraft

that operate with the AWACS, the higher the utilization

rate of the entire weapons system. As previously stated , j
this will help to educate the users. In addition , it will

enable the E-3A crews to upgrade on a timely basis and

maintain a high state of combat readiness. As stated by

Niccolo Machiavelli in 1513i

The principal foundations of all states are
good laws and good arms ~ and there cannot be good
laws where there are not good arms.

The Sentry is a “good arm .” It should be utilized accordingly.
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Suggested Further Study

The authors have noted that there are three areas that

could be aided by future study. This thesis will end with

a few words about each of them.

First, a set of recommendations could be made to

improve SAC ’s aircraft scheduling system. The last work in

thi s area was accomplished by Berman (Ref 7) in 1975. The

analysts feel that this study would help to update the SSH.

Second, an extensive study should be made to determine

the relevant decision rules for effective scheduling of air-

craft such as the B-52 , KC-135, and E-3A. These would serve

to improve the many aspects of the scheduling operation.

The 552nd AWACW Operations Analysis personnel have expressed

a particular desire to see some work done in this area.

Finally, some thought should be given to the use of

computer methods to aid the scheduler. The analysts feel

that a computer program to track information for each sortie

would help to reduce the time needed to schedule. Today,

the 552nd has taken some steps in this direction but more

time , money , and manpower is needed to fully integrate the

computer as a useful tool into the scheduling effort.
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Appendix A

Sample NAF Flying Hours Allocation

and RBS Allocation
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Sample RBS Allocation

Wing Site Time

005 WDR 2100

005 WDR 2130

005 WDR 2200

005 MY 1945

005 BAY 2015

005 BAY 2045

005 LAJ 2000

005 LAJ 2030
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A ppendix B

Sample Wing Level Inputs
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Sampl e Gunfighter Lineup

Group I Group II Group III

S-O1 R-05 R-14

S-02 R-06 R-15

S-03 R-07 R-17

S-04 R-08 R-22

E-19 R-09

R- 10

R-11

R-12

E-16

E-18

R-20

R-21

R-23

(Minimum of 1) (Any 3) (1 Only)
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Sample Evaluation Schedule
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Sample Leave Schedule

Crew Dat~~

R-09 1-14 Aug

E- 19 9-21 Aug

R-06 14-28 Aug
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Sample Crew Change Letter
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1 Aug 1977

FROM: 23BMS/CC

SUBJECT: Proposed Crew Change 77-8 (Bomber)

TO: 5BMW /CC /DO/DOTT /DOTG /DOTP /DOTN/DOTF /DOV /DOX/IN

1. Reference Proposed Crew Change 77-7 , Revised July changes:

a. Additions : None

b. Deletions : None

c Amendments; None

2. Revised August Changes :

NAME POSITION DATE REPORT

Capt Wynne P R-09 to P Spare 1 Aug OER
Capt Roth P R-07 to P R-09 1 Aug NO
Capt Herrick P E-24 to P R-07 1 Aug NO

Lt Frazier CP R-09 to CP Spare 1 Aug OER
Capt Slemp XCP R-07 to CP R-09 1 Aug NO
Lt Forrester XCP E-24 to XCP R-07 1 Aug NO

Maj Schwertner RN R-07 to RN Spare 1 Aug OER
Capt Ebensperger RN E-24 to RN R-07 1 Aug NO

Capt Allain NN R-07 to NN Spare 1 Aug OER
Lt Oetker NN E-24 to NN R-07 1 Aug NO

• Lt Salisbury EW R-07 to EW Spare 1 Aug OER
Capt Murd ock EW E-24 to EW R-07 1 Aug NO
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Sample Sortie Contract
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FROM s 5BMW /DOTT

SUBJECT S November 1977 Operation s Sortie Requirements

TO: 5BMW/MA
5BMW /MAMX
I
~~
T
~~~1. The following 5BMW Operations Sortie Requirements are

for November 1977.

2. The tentative maintenance sortie proposal is due to the
5BMW /DOTT not later than 12 October 1977 in accordance
with SACR 50-9. A firm sortie contract should be reached
by 19 October 1977. The final joint maintenance!
operations sortie contract will be signed at the monthly
maintenance/operations meeting on 19 October 1977 in
compliance with SACR 50-9/60-9.

3. The following sortie requirements are based upon
SACM 51-52/135, FY 78-1 sortie requirements of nine
sorties per crew member for 22 B-52 crews and 24 KC-135
crews. This produces total quarterly requirements of
198 B-52 sorties and 216 KC-135 sorties for the quarter.
Flying days available for the quarter are October - 19;
November - 20; December - 16. The planned operations
sortie requests will be for 69 B-52 sorties for October;
75 for November and 54 for December . The November and
December requests will be adjusted to compensate for
deviations from the sorties actually flown during the
previous month. The KC-135 sortie requests will be
adjusted to provide sorties to cover higher headquarters
taskings and organic B-52 refuelings.

4. B-52 sortie requirements are as follows:

DAY SORTIES TYPE ~JQ DURATION R~~1ARKS LOW ~.EVEL CREW

T-1 4 ICTS 1100 9.0 A/R W/906/FIR OB-24 S-04
ICTS 1200 8.7 A/R W/906 OB-28 E-08
EPTS 2145 8.3 A/R W/906 OB-lO S-01
EPTS 2245 7.5 A/a w 1906 OB-54 R-05

W -2 5 ICTS *A/R 6.0 Hi-ID Red Flag R-1O
ICTS A/R 8.0 HHD Red Flag R-14
ICTS AIR 8.0 Hi-ID Red Flag R- 15
ICTS 1035 8.8 A/R w/93 OB-1 E-12
ICTS 2245 7.5 A/R W/906 OB-54 s-03
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Appendix C

Sample Schedules from the

Monthly Operations Plan
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Sample Work ing Schedule
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Sampl e Semi-Final Schedule
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Sample Final Schedules

157

--  ~~~~~~~~

--



r —

- -

~~ r~~~~
_ 

~~~~~T i I ~~~~~~~~I — - - —- - i— ~ ~~ _4t. - - — -
~~ 

~~~~~~ - - L-
.~~ ~~~~~~ -t~t-~~ 

oj ~~~L. c:-
• u • ~~~~ l~ t ~~u-i O~~~~~~O’-~~~~ (~~

I i:~~~ j E 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~
‘ ~:j~:~~~~~~~

—
~ ~i~4 I:::::

~ L __
~~~° : ~~~~ ~~~~~~~. 

_
~_ - 9 -  - -

- 4~L 
L~~c’o__ -~ ~ oj L1~-~ ~~ - -

LF~~~ r~~oo ; t  It •i~~l4~~
04  

~~ I~ C 
-

~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

~ > r - - -t - - - - - -
t ~ —

- 

~~ r °~~ 
~~ —4 - ‘ - —  4— ’- - - -

~ - - I $0: Go I I’D~~~ _ 1~~~, 
-

I ‘-~~~~~~~~ ~~~ ~~~~~~ 1 d L ~~ ~~~ 

- - -

~ ~~~ -

~~ .~~~~~~~ ‘~~~~J 1 i~. ~~I - -
I 

_
I 

~H —f~t~1-~
-—

~
- - -  -

~: 
i~~~~~

1

! ,  ::
F ~~~~~~~ __ _ 0 0 0 ’— — — ~~~~~~~~~ ~~~~~I - — - 

I — — —
~~ IL) ~~~~ tioclOl

— . — — —a---— r -~ 
- -—— —i’- — — — i- —

~ — — —
c~~~~~~~~~~~~~~~~~~~~~~~~~i~~~~~~i~~~ ~ 1 00r04~ .-

it — — - — - ~- ~— — ~—~~- —~ -—1-- — -~----4-—- — —
~~~ 

~~~~~~~~~~~~~~~~ - - ~~~~~ -t~~
- i~~~~~~~~~~~~~~~~~~~~~ l~~~~~~~~~~~~~~ I ~flZ - -

I ‘~~~~~z~ iJ ~~~~~~~~~~~~~~~~~~~~~~ -~~~~

~~~t-~~~s I~~~~~~~~~ _
~~~4~ tL - -

- -  < •_d~~~~~
_ - -

US w

~~~ 
-
~~~~~~~ 

_

~~0 • • ~1I r~’~ • ~~ •~~~~1~çs i~~. n~. t~~. n-~•~n~ 
- n-~ I~- ~~~ ?~ fl i~~ -r

158

- F ’

/

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
- —-;-_-••-_ — — -

— 
~~~~~~~~~~~~~~~~~ — _______________

~

__ - - - - - - ~- - -  - ---~~~~-- -- - --



---- -- - -------- ----  -- ---~~~~~~~~~~~~ - - - --~~~~ -- - -~~~~~

- 

I~~~I±E f E ~ EEE ~~~;EHE
~ ~ c _ ~~~~j I. - -

• I I I

-;z- - — - --

~~

- -  - - - - - - - - I - - — -
- II~iJi1iI I :Tf iii i~~ii i:
i 

~~~~~~~
- I_

~~~ i - _ _ _ _ _ _ _  =
- -

~~~~~~~~~~ 

L~~~~~~~ 
______ 

-

____  _______  — — — — — - 1
~ 

—

_ _  _ _ _ _ _  - - 

~~~~~~~~~~~~~~~~~~~~i![_HT - -

I’ ~~E~~
—i - r - ~ ~~

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ IIi I~~~I iI~~
E~ ill; ~~~~~~ = i = i 1i~~~~== i i

-

2 I
~~ 0- ’~~~ — .~i ~~~~~~

_
~~~

_ _
~~~

_ _
~~~

__._ _ —

1 --

~~IT ~~~~~~~~~~~~~ 
IIII~Il i~~~

i
~~~
itiI ~~ L~~ LL — --L- -4 -

1
- -

_ _

I I

~~~~~~~ 

< 1

~ ~~‘H ~ _ _L _ _ ~~~~~~~~~~~~~~~

~~~.2 L  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ __ _
I

_ _ _ ~ 
-

~ ~~~~~ _ l 
-

o <~~~~~~ — -
~~~

- :
z I S S - — — — —

~ 
—

_ _  _L L
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~

lu UI

4 1(1 Q
tf~

U i~~ 0 w
>-~~~~~ ~~~
..J Z d to -

H

(‘J ~~~ 0

~~~~~ 0

~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
159

- 
- - - - F ’

- - -~~~~ - -~~~~~~~-— 
_ _ _ _ _ _



Appendix D

Mission Ready Flying Training Requirements
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22 April 1977 SACM 51— 52 , VO L IV

CHAPTER 6

MISSION— READY FLYING TRAINING REQUIREMENTS

MONTHS AVAILABLE FREQUENCY
CODE EVENT 1 2 3 NOJDAYS

6 1 .  CREW: 
-

DO! EWO Profile Train ing Sorti e 0 1 1

D02 Integral Crew train ing Sortie 2 3 4

D03 Command Directed Training Sortie 2 4 6

6 2 .  PILOT:

SB36 Low Level Bombing Exercise 1/45

109 Nonprecision Approach 1 2 3

110 Missed Approach 1 2 3

‘114 Instrument Approach 1— 45

123 Precision Approach 1 5

tNO9 TAJEVS Navigation Leg 1 2 3

N iS Low Altitude Navigation Leg 1 2 3

N48 J—4 Compass Entry— Exit Exercise 0 1 1

P02 Sortie 3 6 9

‘P08 Takeoff 1 2 3 1/45

$P09 Heavyweight Takeoff (D on ly) 1/3 65

‘P13 Landing 1 2 3 1/45

P16 Landing (Night) 0 1 1

‘P17 Instructor Du ties 1/60

P22 Cell Formation 1/ 180

SP24 MITO 1/365

P27 Airborne Radar Approach 0 1 2

P70 Pilot Proficiency Exercise 1/ 180

6—I
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SACM 51—52 , VOL IV 22 April 1977

MONTHS AVAILABLE FREQUENCY
CODE EVENT 1 2 3 NO./DAYS

‘RO l Air Refueling (DayfNi ght) 1 2 4 1/45

R04 Alternate Rendezvous 0 1 1

R05 Air Refueling (Night) 0 1 1

R08 Heavyweight Air Refueling 1/365

1-129 TA PUP 0 1 2

tT33 TA/EVS Bomb Run 1 1 2

166 Air Refueling, Tanker Autop ilot Off 0 1 1

180 High Speed Bomb Run 0 1 2

6—3. COPILOT:

$B36 Low Level Bombing Exercise 1/4 5

109 Nonprecision Approa ch 1 2 3

110 Missed Appro ach 1 2 3

‘114 Instrument Approach 1/45

123 Precision Approach I 3 5

1- N09 TA/EVS Navigation Leg 1 2 3

N 15 Low Altitude Navigation Leg 1 2 -,

P02 Sortie 3 6 9

P08 Takeoff 1 2 2

‘P13 Landing 1 2 3 1/4 5

P16 Landing (Night) 0 1 1

P70 Pilot Proficiency Exercise 1/180

1-133 TAIEVS Bomb Run 1 1 2

T80 High Speed Bomb Run 0 1 2

6—2
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22 April 1977 SACM 5 1—52 , VO L IV

MONTHS AVAILABLE FREQUENCY
CODE EVENT 1 2 3 NO./DAYS

6—4. RADAR NAVIGATOR:

801 Low Altitude Multi ple 3 6 9
Release Bomb Run

808 Double Release High Altitude 0 1

B25 Multip le Low Altitude 1 2 3
Fixed Angle Bomb Run

SB36 Low Level Bombing Exercise 1/4 5

C04 AGM—69 Run (High Altitude) 0 1 1

C05 Dual AGM—69 Run 0 1 2

t NO9 TA/EVS Navigation Leg 1 2 3

N5O Low Altitude Dopp ler Out 0 1 1
Exercise

‘P02 Sortie 3 6 9 1/60

‘P17 Instructor Duties 1/60

P22 Cell Formation 1/180

P27 Airborne Radar Approac h 0 1 2

R03 Electronic Rendezvous 1 2 3

R20 On Course Rendezvous 0 1 1

t133 TA/E VS Bomb Run 1 1 2

180 High Speed Bomb Run 0 1 2

6-S. NAVIGATOR:

801 Low Altitude Multi ple Release 3 6 9
Bomb Run

808 Double Release High Altitude 0 1

B25 Multi ple Low Altitude 1 2 3
Fixed Angle Bomb Run

5B36 Low Level Bombing Exercise 1/45

6—3
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SACM 5 1— 52 , VOL IV 22 April 1977

MONTHS AVAIL ABLE FREQUENCY

CODE EVENT 1 2 3 NO./OAVS

C04 AGM—69 Run (High Altitude) 0 1 1

C05 Dual AGM—69 Run 0 1 2

t NO9 TA/EVS Navigation Leg 1 2 3

N 12 Celestial Control Time Exercise 1 1 1 -

N25 DR Nav Leg 0 1 1

N35 Basic Night Celestia l 0 1 1
Navigation Leg (Grid/True)

N48 J—4 Compass Ent ry—Exit Exercise 0 1 1

N50 Low Altitude Dopp ler Out Exercise 0 1 1

SNS1 Celestial Navigation Leg 1 2 3 1/45

‘P02 Sortie 3 6 9 1/60

‘P17 Inst ructor Duties 1/60

R03 Electronic Rendezvous 1 . 2 3

R20 On Course Rendezvous 0 1

tT33 TA/EVS Bomb Run 1 1 2

180 High Speed Bomb Run 0 1 2

6—6. ELECTRONIC WARFAR E OFFICER:

SEO l RBS ECM Run 3 7 10 1/45

E04 Optional Defense Run 0 1 2
(N/A 43SW)

EO5 Dual Defense Run 0 1 2
(43SW Only)

E34 Proficiency Exercise 2 4 6

tFO l Fighter Intercept Exercise 1/180

‘P02 So’tie 3 6 9 1/60

6—4
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22 Apr11 1977 SACM 51— 52 , VOL I V

MONTHS AVAILABL E FREQUENCY
CODE EVENT 1 2 3 NO. /DAYS

‘P17 Instructor Duties 1/60

116 Simulated Equipment 0 1 2
Mal function Run

6-7. GUNNER:

tFOl Fighter lnte rcept Exercise 1 1 1 1/180

F02 Defense Coordinatio r. Exercise 1 2 3

SF03 ‘WO l rofile Exercise 1 2 3 1/4 5

F05 Flight Ev aluator Operator 0 1

‘P02 Sortie 3 6 9 1/60

‘P 17 Instruct or Duties 1/60

NOTE: FOl requirement (Gunner) covers a 4 month training period (Jan—Apr , May—Aug , Sep—Dec).

‘ Curre ncy Events.

S Readiness Events.

1- 43SW will accomplish as many of these events a~ possible.

6—5
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Appendix E

MissiqJ~ Composition ~~ ~LI AWACW Sortie
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~.-3A M-A Training Sortie

12-18 Fighter or Target Sorties Minimum
3 Hours Useful Activity Minimum
Training Events

Intercepts-Classic ADCOl~1/Night TacticalNon-Maneuvering Targets
Fighter Air-to-Air Refuelings
One-v-One or Two-v-One Fighter Attacks
Fox Band ECM
TADIL A Interface

Operate under Joint Manual 55-200 and f ragged in accordance
with TACR/ADCC*IR 51-8.

E-3A M-T Training Sortie

12-18 Fighter or Target Sorties Minimum
3 Hours Useful Activity Minimum
Training Events

Aerial Com bat Tactics/Dissimiliar Air Comba t Tactics
No Enemy Aerial Comba t Tactics
Fighter Air-to-Air Refuelings
Close Air Supporr/DICT
Forward Air Controller Rendezvous
Fox Band ECM
TAD1L A I nterf ac e

Ope rate under Joint Manual 55-200 and f ragged in accordance
with TACR/ADCC?~fR 51-8 .

Source s 552 AWACW Briefing to October 1978 Fighter Resourr€
Conference.
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AppendiX F

~~~anization8 That Attended ~~~ ~~~ E-3A

Fighter Scheduling Conf erences
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Meeting Date i 12-13 July 1978 5-6 October 1978

Attendees s

22 NORAD Region 20 NORAD Region
Air Command HQ 21 NORAD Region
24 NORAD Region 22 NORAD Region
552 AWACW 24 NORAD Region
9AF/DOYOX 25 NORAD Region
507 TAIRCW 26 NORAD Region
12 AF/DOCW HQ/TAC D~~
474 TFW 552 AWACW

35 TFW 9 A F
388 TFW 12 AF
25 NORAD Region 35 TFW
20 NORAD Region 449 TFW

1 TFW 388 TFW
CINCLANT/N 338 474 TF~
CAEW- 12 Air Command MQ
26 NORAD Region 1 TFW
TAC /DOA
ADCCM/DOCA
21 NORAD Region

SOURCE s Attendance Rosters at each Meeting.
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AppendiX G

Flow Diagram s of AWACW Scheduling System

I
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Monthly and Quarterly Scheduling

Process at the 552nd AWACW
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Scheduling Flow of t1~ Weekly

Process Used by the 55 2nd AWACW
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Appendix U

Samples From the 552nd AWAC W

Monthly Training Plan
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Sample Title Page
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Sample Distribution List
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r
Monthly Training Plan Legend

Mission Nueber Example K6M 07
A-L i denote month , i.e. K.Noveinber
3,4,5,6* denote the squadron responsible , i.e. 6 966
M , L , Ps denote sorti e type, i.e. M. ltaaion or Exercise Sortie
XX $ denotes the nueber of sort ies that month, 07.’The

seventh sortie of the month.
Mission Times
All times are in local time with respect to Tinker AFB
Fuel. Load
Given in thousands of pounds
Altitudes
Given in thousands of feet
Worki~~ Areas
Nicknames for the areas are used. These are from the Flight
Planning Publicat ion published by the Department of Defense .
The t imes given for the E-3* are the amount of time it
is to spend in the area . The “On Station Time ” is given
in Greenw ich Mean Tiae( ‘Z • time).
Duration
Total amount of time expec ted to fly the mission in hours
and tenths of hours.
Controllin g Agency
The ground based unit that will be responsible for
maintaini ng radar separation or coordinating the wing ’ a effort.
Fraa Agency
The agency external to the uni t that is responsible for
supplying the resources and throu gh which the crew can
coordinate any training efforts.
Remarks
Any special information deemed necessar y by the scheduler ,
i.e. Gallant Eagle is a code name for an exercise.
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Saaple Page Froa the Monthl y Training Plan
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Sample Table of Contents with

Its Distribution List for the

Weekly Schedule
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Planning Checklist Used by

the 552nd Scheduler
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MISSION COORDINATION/PLANNING
~HE~KLIST

1 • MSN# MSN DATE FRAG AGENCY_ AUTOVON/SAGE_____

POC_______________

2. MSN TYPE sA T PHASE II PHASE III DOTU
PLANNER______________

DATE
INI TIAT~D____________

3. PARTICIPATING FLYING UNITS .
FIGHTER/TANKER/OTHER POC/AV/SAGE # AC TYPE/# REMARKS

4• GROUND RADAR BACKUP .________________________________

5. MSN DATA s SCHEDULED BRIEFED REMARKS
TIME ON STATION /ACTIVITY

PERIODS.__________ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

DURATION . _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

NUMBER OF FIGHTERS. _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

NUMBER OF TARGETS a _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

i~UMBER ECM TARGETS . _ _ _ _ _ _ _ _ _ _  - __________

NUMBER OF TANKERS $ 
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

~fl~~~a _ __ __ _

6. TYPE ACTIVITY. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

7. WORKING AREA s_____________________________________

8. ORBIT AREA . ORBIT POINTS ___________________________

(if required )
RADIAL /EtIE ___________________________________

(if required )
DESIGNATOR /Dé SCRIPTION____________________
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ORBIT AREA . continued REQUESTING AGENCY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ARTCC INVOLVED . 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

PROVISION TO CREW s VIA FRAG VIA TELECON

9. ECM CLEARANCE $
REQUIRED?_ WHAT BANDS? WHO REQUESTS? ACC(}IPLISILED?_

10. TAD~L A/MPC TRAINI NG .
SCHEDULED? IF SCHEDULED , WITH WH(*47 OTHER MSN#_______

MPC_____

MPC POC/AV/SAGE# _ _ _ _ _ _ _ _ _ _ _ _ _ _

11. SPECIAL/ADDITIONAL REQUIREMENTS ._______________________

12. OPS STOP PLANNED? WHERE ? IFR SUP CHECKED?_____

ETA . ETD s DURATION .___________ (If applicable)
BASE OPS . RUNWAY s _____________

________FUEL MIX .____________

PPR *_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SEC URI fl’s_______________

13. REFUELING DATA .
TANKER UNIT $ TRACK/ANCHOR • ARCT $_ _ _ _ _ _ _ _ _ _ _ _ _

FUEL ONLOAD.____________

• 14. CC*IPUTER FLIGHT PLAN . AVAILABLE? ORDERED?________

CFP# $_ _ _ _ _ _ _ _ _ _ _ _ _ _

• 15. AIRCRAFT CC**1ANDERa
MISSION CREW CZIDR,________________________

16 • CHANGES POSTED TO W~EKLY s PLANNER SCHEDULER______

• 17. MISSION CNX ? REASON .

191

_  _  

p

I
. .  

‘
-
~~ ~~~ j .-~~~:~~~~~~~~

--:- ’ -: 
- ______ 

_ _____

- .~~~~~~~~~~~~~~~~~~~~~~~ -- -~~~~ 8 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ --- —---41 
~~~~~~~~-,. .1



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

-: 
~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ 

— - . ---__________________

Sample Weekly/Daily

Flying Schedule

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

-

~ 

~~~~~~~~~~ ~~~~~
_i_

_~~~~~~_

_

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



I. - -- -- . ~8~-_-- — - - -----—--‘-- .-_-— 
‘ -‘I,

— — — — - — —. — —

Sn

I ~~~
~~

21 .rF —i~~ ~~~I__I ~ ~~~~~ 
~~

‘4 ’  II_ _ _  

_____ 
~_(l uIx

4’
4 0 1  .. 0

- (I)

_ _ _  —_ _ _ _ _  — —

~~~~~~t

:1 
~~~~~~~~~~~~~ I

I 

~~~~~~~~~~~~~~~~~~ ~~~~~
~~ ~~~~•-~‘

~ 2 L ~~-.
Ui -~ 0 c c4 

4
‘I 9

— - .J
~ 

~J~- ,_  - I
-

~~~~~~~~~~

— 

R I ” I  ~r _-_L ... _
~L o~ L 9 _ 

~J -___ J — ~JL ~]‘L ~ LL
I ~J~~_ i~L- I  “~

~~ I ~~
-iL _L± L

L ~~~ 

4 J~~~~~~* T ~~~~ TT L



-~ L -----~ - - ,- . --- - - -- _  
~~~~~~~~~~~~~~~~~~~~~~

Sample Weekly/Daily Flying
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Sample Mission/Flight Simulator -

Schedules
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F Weekly~~aily Sche~~ltng Dutie s

of the AWACW Scheduling Office
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Daily Scheduling Duties of 552nd AWACW

Scheduling Office

1. Coor dinate Scheduling Changes with the Required
Organizations.

2. Review and Pr epare Daily Slide s for Stand-u p Briefing
and Reproduce Copies for Files.

3. Review Incoming Mission Frag s for Accurac y and
Recompute and Coordi nate any changes as necessary.

4, Sort out incoming message traffic and place in appro-
priate files for disposition. File and read all
documentation concerning the £WACW scheduling system.
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Appendi x J

- Sources 2~ changes .~Q ~~ 
£W&CW

Schedule ~~~ Q~~ 
Week
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Sources of changes to the 552nd AW&CW schedules.
The source is with respect to the wing.

Schedule involved.

Flying Schedule

External Internal
Working Area(2) Aircrew on Leave
Tanker(3) Personnel Reasons within
Training Sources - the Squadron
Working Availability Maintenance(3)
with respect to time Aircrewman is sick

Weather(2) Operational Commitments

NOTE $ The number inside the parentheses denotes the number
of times that reason occurred during that week.

Simulator Schedule

A change made to the flying schedule
Training required on personnel other than aircrew
VIP visit to the wing
Maintenance needed to be performed on simulator
Wing ’s mission support branch needed to work on

the simulators computer tape

All these changes involved nine simulator periods

SOURCE . 552nd Wing schedule deviation reports for the
week of 25-30 Septem ber 1978. 
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Vita

Larry W. Saunders was born in Princeton, West Virginia .

on August 27, 1944. He graduated from high school in

Princeton in 1962 and attended West Virginia University from

which toe graduated in 1966 with a Bachelor ’s Degree in

Chemistry and a commission in the United States Air Force.

After completing navigator training at t4ather Air Force

Base , California , he operationally flew the B-52D at Pease

Air Force Base , New Hampshire , and in Southeast Asia . He

also was a Standardization/Eval uation instructor navigator

in the B-52G at Seymour Johnson Air Force Base , North Carolina .

In 1972 he attended pilot training at Craig Air Force

Base , Alabama. After graduation he flew the B-52H at Minot

Air Force Base , North Dakota , serving as a Standardtzation/

Evaluation copilot , aircraf t commander, and flight scheduler .

Me entered the Air Force Institute of Technology in

August , 1977.

He is married to the former Pamela M. Mergen of Weirton ,

West Virginia. They have two sons , Craig and Bradley.

Permanent address. 112 South Belleview Drive
Weirton, West Virginia

26062
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Vita

Joseph Dean Yount was born on 25 October 1949 in

Washington, D.C. He graduated from high school in 1967. He

attended the Military College of South Carolina , The Citadel ,

beginning in 1967 and graduated from that institution in

May , 1971, with a Bachelor of Science in Mathematics. Fol-

lowing graduation he entered pilot training at Laughlin Air

Force Base , Texas, receiving his wings in 1972. After a tour

in Vietnam flying 0-2’s as a Forward Air Controller , he was

assigned to the 509th/ 34th Air Refueling Squadrons at Pease

Air Force Base , New Hampshire, where he served as a pilot and

standardization scheduler in the KC-135 aircraft. He next

was assigned to the 8th Tactical Deployment Control Squadron

in June, 1976 , at Seymour Johnson Air Force Base , North

Carolina , where he served as a pilot and safety officer in

the EC-135 aircraft. He was assigned to the School of

Engineering, Air Force Institute of Technology in July, 1977.
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