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FOREWORD

This manual is Volume III of the USAF PERT series. It contains
a detailed description of the USAF PERT Cost System. It pro-
vides rm thodology and guidance and serves as a reference for
all levels of rra nagement in the application of PERT Cost.

A basic principle upon which this manual was developed is the
required flexibility of PERT Cost to accommodate, in so far
as possible, existing contractor accounting systems. The rule
applied is that actual costs charged by contractors to various
work efforts be consistent with the procedures used in esti-
mating these costs.

This manual incorporates the uniform PERT Cost Output Reports
approved by OSD PERT Coordinating Group, March 1963. It
replaces USAF PERT Cost System Description Manual, dated
March 1963.

Comments concerning any part of this document are solicited
from both government and industry sources, and should be
forwarded to 14q AFSC (SCCIS), Andrews AFI, Washington,
D. C., 30331.

DUWARD L. oW
3rIW.Ws r Goneral,
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CHAPTER I

INTRODUCTION

Complex research and development programs can be man-
aged effectively if program managers have the means to plan
and control the schedules and costs of the work required to
achieve their technical performance objectives. The serious
schedule slippages and cost overruns that have been experienced
on many weapon and space programs indicate that managers at
all levels need improved techniques at each stage in a program
to:

" define the work to be performed;

" develop more realistic schedule and
cost estimates based on the available
resources;

" determine where manpower and other
resources should be applied to expe-
dite critical activities and to
best achieve the time, cost, and
technical performance objectives; and

" identify those areas developing po-
tential delays or cost overruns, in
time to permit corrective action.

The PERT COST System, a complement to the basic PERT TIME
System1 , was developed to meet these planning and control
needs of each level of management. In the system, both cost
and schedule are planned and controlled on a comon framework
or structure. This interrelation, a significant feature of
the PERT COST System, permits more accurate measurement of
program status. Following is an abbreviated description of
PI COST.

is assumed that the reader is familiar with the UVIG PIRT
T3S Sysem.
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The program planning begins with the development of
the work breakdown structure. The lowest level end-item1

subdivisions of the structure are broken down into the tasks
required to accomplish the end item. These tasks are called
"work packages." Responsibility for the accomplishment of
each work package is then assigned to an individual or an
organization.

When the work packages under each end item are identi-
fied, the detailed networks for the corresponding parts of
the program are constructed. Network activities are identi-
fied with the work packages they represent. Each work pack-
age will normally be represented by one or more activities.
The beginning and ending of the work package can be identi-
fied by the first and last events in time associated with
this work package. The networks are developed in the manner
described in the USAF PERT TIME System Description Manual,
dated September 1963.

After a schedule has been prepared, a cost estimate is
developed for each work package. This cost is based on the
manpower and other resources required to perform the work
package in its scheduled time. (By summarization up the
work breakdown structure, cost estimates for each end item
and for the total program are derived automatically.)

The estimates are analyzed to eliminate unnecessary
manpower costs and premium payments for materials and ser-
vices. For example, monthly manpower requirements are
totaled by skills and examined to minimize needless overtime
and hiring caused by manpower peaks that will be followed by
troughs. This manpower "smoothing" is accomplished by re-
scheduling slack activities to periods when the skills are
not required by critical activities.

The PERT COST System requires periodic comparisons
among:

1The term "end item" is used in this manual to represent the
hardware, documents, services, equipment, or facilities
that are deliverable to the government or that are a comit-
ment on the part of the contractor.
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* estimated, budgeted, and actual costs
for each work package;

• estimated and actual time of each as-
sociated network activity.

This comparison significantly improves cost and schedule con-
trol by establishing the cost and time status of the program
and identifying any potential cost overruns and schedule
slippages. Concurrent estimates of the cost and time needed
to complete work not yet performed are also obtained in order
to predict future schedule slippages and cost overruns and to
identify difficulties in the performance of critical work
packages early enough to take corrective management action.

The cost estimates required by PERT COST are based on
projections of manpower and other resources that will be as-
signed for the performance of each scheduled work package.
Since the line supervisors responsible for performing the
work participate in estimating the manpower and other re-
sources required, the cost estimates also serve contractors
as yardsticks for internal measurement and control of per-
formance.

In summary, the following six basic concepts underlie
the PERT COST System:

1. Work Breakdown: The over-
all program is broken down
by the government and the
contractors into successive-
ly smaller pieces of hard-
ware, services, equipment,

or facilities until manage-
able units for planning and
control are derived. A sum-
mary code structure is de-
veloped to permit cost sum-
marization. Budgets are es-
tablished. Actual costs are
then accumulated by work pack-
age, enabling a comparison of
actual and budgeted for the 'W '
work accomplished to date.
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2. Work Packages: Work
packages are established .O. O-ELECTRICAL OESONf
for each of the lowest p AGEg$ MECHANICAL M
level units on the work Pf11ICATN
breakdown, and a charge T$yggy
number is assigned to
each work package.

3. Networks: Networks are WPN&2____O
constructed which graph- W N
ically interrelate ac-
tivities and work pack- - .
ages. !

4. Time/Cost Interrelation:
Time and cost data can
be directly correlated
at the total program
level as well as at the c t (4)
work package level.
Summarization of work
package costs up the
work breakdown structure
enables the same compar-
ison to be made for the
total program and for
each end item.

5. Cyclic Updating of the PW, mE.OoDT
Estimates: Periodically, _
an estimate-to-complete 004)/L

is made for each work
package which is in prog- /
ress or not yet performed. /
The addition of actual /
costs to the estimates- / ,-._
to-complete produces the /
estimate at completion
toe the work package.
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6. Program Evaluation/Decision/
Acionl: Program evaluation
is continuous throughout the INPUT=%*I1
life of the program. Manage- EVA WATIPO
ment decisions are based on -

analyses and cmuparisons of CIU
actual. to planned tin, and
cost.
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CHAPTER II

THE PERT COST SYSTEM

This chapter describes the phases of the PERT COST System
to provide a basis for the discussion in the succeeding chap-
ters. It also discusses the applicability of these phases to
the weapon system develompnt program.

A. System Phases

Because of the feedback, or repetitive, characteristics
of the PERT COST System operation, the system is represented
as a cycle with two components: the Planning Phase and the
Operating Phase. During the Planning Phase, the work break-
down structure is developed, the tasks required for the ac-
complishment of the program's end items are defined in terms
of work packages, and the cost estimates for the performance
of the work packages, within their scheduled times, are made.

When a plan has been approved, work is authorized and the
Operating Phase of PERT COST begins. In this phase, program
status is measured and future progress is forecasted. These
two phases and the elements they include are illustrated in
Figure II-1.

Ideally, the whole program is planned, the plan is ap-
proved, work is authorized, and the operating phase of meas-
uring, processing, analyzing, and decision-making begins.
In actual practice, however, a plan for part of the program
is developed and approved, and execution of this plan then
commences while other parts of the program are still being
planned. Also, part of the Planning Phase is repeated when
it is necessary to revise the plan for portions of the program
that have been in process. Consequently, planning tends to
continue throughout the life of the program.

N. PERT COST Implementation and Operation Summary

The PERT COST System implementation requires coordination
between the Air Force and its contractors. The sequence in
which the system is implomnated and the data flow of the

II * 1
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Operating Phase are described below and shown in Figure 11-2.
The exact sequencing and data flow are a function of the con-
tractor selection method and the contractor's management
structure (e.g., prime contractor, IAC), and whether there is
a Definition Phase.

1

1. The System Program Office Planning Stage

The Request for Proposal must include the following PERT
information:

" a work breakdown structure, developed to the
extent that the program is defined and accom-
panied by a summary number structure which is
related to the Materiel Program Code (MPC);

" a preliminary Program Management Network;

" tentative program and intermediate milestone
completion dates;

" a statement of the requirements of the PERT
COST System to be implemented. This state-
ment will include:

* identification of the reports to be
submitted to the System Program Office;

" the required level of detail;

* the frequency of the reports and the
report delivery dates;

" the backup data to be available;

" the extent to which the system will be
applied at the subcontractor locations;

* a requirement for contractor submission of a
PERT COST implementation and operation plan

IFor a summary of PERT COST implementation in the Definition
Phase, refer to Appendix A.
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a statement of the PERT COST information to
be submitted by the contractor in the manage-
ment portion of his proposal.

2. Contractor Proposal Preparation Stage

The bidder, in preparing his proposal, performs the fol-
lowing PERT operations:

* extension of the work breakdown structure to
the lowest level of end-item subdivision;

* the definition of work to a level of detail
consistent with the stability of the work
breakdown structure;

* expansion of the Program Management Network
to support the objectives outlined in the
Request for Proposal;

* preparation of activity time estimates;

* processing of the network data, evaluation
of the plan, and replanning, as required,
until a plan consistent with directed dates
has been achieved;

* establishment of scheduled dates from which
scheduled elapsed times (t.) are derived;

* preparation of cost estimates in support of
items shown on the work breakdown structure ;1

* processing of the resource estimates to show
total costs and rates of expenditure for the
total program and each of its end items; and

* management review and approval of the program
plan.

iProposal preparation in the Definition Phase requires defi-
nition of work packages and development of work package cost
estimates.
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3. Nhgdtiation and Contract Award Stag.

In the negotiation between customer and contractor, the
following PERT COST steps are performed:

" reaffirmation or revision of the work
breakdown structure and supporting
networks;

" definition and System Program Office
approval of work packages;

" reaffirmation or revision of the PERT
COST reporting requirements;

" verification that the contractor's PERT
COST System will generate reliable data;
and

" award of the contract with the requirement
for PERT COST implementation sid Wpeatim.

4. PERT COST Operation

The contractor's requirements in the operation of I=
COST include:

. the assignment of charge numbers;

0 the accumulation of costs, consistent
with normal company procedures and satis-
fying the requirements of the PE TOW
System;

Ssummarization of actual costs as
described by the contract;

* recording of work progress in terms
of completed work packages or items
on the work breakdown structure;

updating of time and resource estimates;

* processing of actual and estimated time
and cost data to produce the UT OST
reports.

11.S



From the PERT COST reports, the contractor prepares his
evaluation of the program, which includes:

" preparation of PERT COST management reports
for management analysis;

" identification of current and potential
problem areas and formulation of solutions
to eliminate or minimize the problems.

The contractor then provides the Air Force with the contrac-
tually required PERT COST reports and narrative reports iden-
tifying and describing the progress and/or problems and
presenting the action taken or proposed for the elimination
of the problems.

The System Program Office will conduct a continuous
analysis of the complete program, resulting in feedback of
direction, information, and data to the cotractos manve-
sent system.

U .6
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CHAPTER III

PLANNING

The PERT COST Planning Phase includes:

A. Work Breakdown Structure

B. Work Packages

C. Account Code Structure

D. Networks

Z. Time Estimates and Schedules

F. Resource and Cost Estimates

G. Revision of the Plan

Each of these elements is described below.

A. Work Breakdown Structure

During the initial program analysis, the System Program
Office identifies and interrelates the program objectives.
These objectives are subsequently stated in terms of service
or hardware end items that are deliverable to the government
or that constitute a commitment on the part of a contractor.
The further division of each end item into component parts
creates a program or work breakdown structure. This break-
down is consistent with the:

" Materiel Program Code (NFC) structure

" specification tree;

" contract items.

The System Program Office program breakdown structure
provides the contractor with a basis for continuing the break-
down to successively lower levels until the subdivisions
become manageable unite for planning and control purposes.

II.I



This detailed program breakdown provides a framework for:

. defining and relating program objectives;

" planning and controlling integrated cost
and schedules;

" summarizing cost and schedule status;

" assembling technical specifications.

The development of the work breakdown structure,
Figure III-1, begins at the highest level of the program
with the identification of end items. The major end items
are then divided into their components (e.g., systems, sub-
systems, functions, manuals, subservices, etc.). During the
contractor Proposal Preparation Phase and continuing through
the Definition and Execution Phases, the planning and control
become more detailed. Subdivision of the work breakdown
structure continues to successively lower levels. Figure 111-2
shows an actual work breakdown structure, broken down to five
levels of subdivision.

The end-item subdivisions appearing at the last level in
the work breakdown structure are then divided into the recog-
nizable "jobs" required for the accomplishment of these items.
These "jobs" are the work packages.

Once established, the work breakdown structure must be
maintained and updated to reflect the changing situation. The
configuration and content of the program breakdown and the spe-
cific work packages to be identified vary fram program to pro-
gram depending on several considerations:

size and complexity of the program;

* structure of the various organizations
concerned;

" program managers' judgment of work assignments;

" degree of uncertainty involved;

" time available for planning.

111.2
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B. Work Packages

The work package is the basic cost planning and control
element in the PERT COST System. Where the work breakdown
structure defines the program objectives, the work package
defines the work required and the functional responsibility
for the performance of this work. The work package is the
link between the cost accounting system and the POW COST
System, and serves as the basic unit fort

" estimating costs;

. establishing budgets;

" accumulating actual costs; and

. comparing actuals and estimates with budgets.

The content of the work package is represented on the
PERT network by one or more activities. The first and last
events associated with these activities are the identifiable
beginning and ending points of the work package. Therefore,
the work package is the basic unit for assigning schedule and
cost respohsibility to first-level supervision.

Of major importance to the accuracy of the PERT COST Sys-
tem is the size of the work package; i.e., the dollar amount
and the time duration of the work package. Dollar amounts
should be small and the time duration should be short to gain
the most precise control from the system; however, considera-
tion must be given to practical requirements. 1 The size for
the work package may be modified by one or more of the foliow-
ing conditions:

S Some activities such as Value Engineering, Tool
Maintenance, Travel, Liaison, and Management
are essentially supporting functions, cutting
across the hardware-oriented work packages
and extending over the life of the contract
at a "level of effort." For these activities,

iThe DOD/NaSA PERT COST System Design Manual, dated June 1962,
suggests a work padage size and duration of $100,000 smd
three months.
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work packages are established and control
is exercised by limiting the expenditures
in a given time period to a predetermined
amount.

" The size of work packages governs the total
number of work packages in a program. This
number should not be so great that the re-
sponse of the system is slow and the cost of
control exceeds its value.

" The work package should be a clearly defined,
recognizable task. If a work package has a
"clean" ending event which makes its size
larger than the suggested size but provides
better work definition and cost control, a
longer time duration or greater cost may be
desirable.

The specific beginning and ending points finally adopted
must be clearly recognizable, not only to the analyst but to
the personnel performing the task. Their understanding is
necessary so that they can estimate and charge in the correct
manner. Finally, when more than one organization will perform
work in a work package, the organization responsible for the
work package must see that the division of work to be dons is
clearly defined and that agreement on the cost and the scope
of the work is reached.

C. Account Code Structure

The account code structure is a framework of numbers
which is used for summarizing (with summary numbers) and
charging (with charge numbers) the costs of a program. It
follows the pattern of the work breakdown structure. An
account code structure is illustrated in Figure III-i.

The account code structure must be based on the program
breakdown to insure that all cost generating effort has
been included. During the Definition Phase, the contractor
will work with the System Program Office to develop networks
in which accounting charge numbers are represented to the
maximum extent, by network activities.

111.6



A summary number is assigned to each end-item subdivi-
sion of the work breakdown structure. It is used for sum-
marizing costs automatically at each level of the work break-
down structure, thereby providing the cost figure for each
end item. Thus, cost data for use by progressively higher
levels of program management is provided.

Subsequent to final coordination of the contractor's de-
tailed program breakdown structure and detailed network, the
System Program Office designates the summary numbers that will
be assigned to each end-item subdivision on the work breakdown
structure. These summary numbers are based upon the major
Materiel Program Codes (MPC) and contain the subordinate
management and functional MPC's developed by the System Pro-
gram Office for a specific program. They are directly related
to, or part of, the numbers assigned to events on the network.

A charge number is assigned to each work package. It is
against these charge numbers that cost estimates are made,
planned cost is established, and actual costs are accumulated.
A charge number may also be assigned to a summary end-ite
on the work breakdown structure when there is no further
shredout below it.

The Work Breakdown Structure Input Form described in
Chapter V is a medium for describing the relationships of
charge numbers to summary numbers and the relationships of
summary numbers to higher level summary numbers.

PERT COST does not require the contractor to develop a
new cost accumulation system, although some modification to
his current estimating and budgeting system may be required.
Contractors may continue to assign charge numbers which have
significance to their existing accounting systems. Most con-
tractors and government agencies have cost accumulation sys-
tems that permit summarization of costs by contract, end-item
functional cost category (e.g., design, fabrication, etc.)
and task, or job. This same structure, with only minor modi- I
fication, can serve as the cost accumulation system for PERT
COST. The PERT COST summary numbers (which need not appear
in the internal accounting system) can regroup the assigned
charge numbers Lec riaim 008Uts up the Wk bgs4men
structuir..

111.7



D. Networks

Two types of networks1 are maintained during operation
of the PERT COST System:

" the Program Management Network which is re-
quired by the System Program Office to re-
flect the total system acquisition plan; and

" the Detailed Networks which are developed
by the contractors as operating level plans
for their portions of the program.

A Program Management Network is a top-level network, ini-
tially prepared as part of the precontractual planning effort.
This network is used as a planning network in:

• the preparation of the program plan, the
Work Statement, and the Request for Proposal;

" the evaluation and source selection process;
and

" the conveying of key events to the contractor
for his guidance in preparing Detailed Net-
works.

Later, in the negotiation and early contractual phases, the
network is refined through the assistance of contractors and
government agencies, and becomes the operating version of the
network for both planning and control purposes.

Detailed Networks are prepared by each contractor and sup-
porting government agency, based on the program breakdown and
the Program Management Network. It is important to note that
each event on the Program Management Network must appear some-
where in the detailed networks to assure a valid time relation-
ship between the two levels of planning. Activities on the
Detailed Network are identified with the work package they
represent. A work package may sometimes be represented by only

A more detailed discussion of networks is presented in VU

Pon, VoLume 1.

III.8



one activity, with a beginning (B) and ending (3) event.
For exmples

Stabilizer Mechanical Design

58762 -F!]

Frequently, however, a work package will be represented on
a network by a number of activities separated by events
which serve as beginning or ending points for other activities
in the program. For example:

Stabilizer Electrical Design - 32164

y/32164 32164

- --

The first and last events in time (Events B and E in this
example) for a group of activities representing the work pack-
age identify the beginning and end of the work package effort
on the network. Thus, when schedules are established, sched-
uled dates for the beginning and ending of work packages and
summary items are also established. it is in this manner
that time and cost are correlated at the basic planning andcontrol level. 1

1The existence of time/cost correlation at the work package
level does not, in itself, guarantee the presentation of a
similar relationship at summary levels. Care must be taken
during initial planning phases to devise a coding system
and to select significant milestones within summary items,
so that this relationship is preserved. am techniques
for accomplishing this relatkonship are diemseed in UI
PmI Vo.me V.
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PERT COST does not require costing of each activity in
the detailed networks. Not only might such a procedure gen-
erate expensive and burdensome detail, but activities may
not provide the best subdivision for cost control.

There are some work efforts in a program that, because
they do not constrain progress towards the end objectives,
need not be represented on the PERT network. However, if
the effort generates direct charges to the contract, it must
be accounted for in the cost summarization. For example,
program management, if it is charged as a direct cost to the
program, may be charged to a work package or a summary item,
but it is not necessarily represented by activities on the
network.

E. Time Estimates and Schedules

The time estimating and scheduling process begins when
the Government Master Schedule and the Program Management
Network, which contain directed event dates (TD), e.g.,
Start Cat I Testing, IOC, etc., are made available to the
contractor. The contractor then prepares a summary network.
The logic of this summary network is reviewed by the higher
level managers of the functional areas (Engineering, Manu-
facturing, etc.) to ensure uniformity of thinking. When the
logic is assured, cognizant personnel estimate the activity
expected elapsed times (te). The calculated event dates (TE)
on the summary network are then compared to the scheduled
dates (Ts) of these same events in the Contractor Master
Schedule. The PERT COST System calculates an earliest com-
pletion date (S ) and a latest completion date (SL ) for each
activity in the network. These terms are similar to the TE
and TL described in the basic PERT TIME System.1 Differences
between scheduled and calculated dates can be reconciled byt

changing the scheduled dates in the Contrac-
tor Master Schedule to agree with the. network
dates (government-directed scheduled dates
(TD) cannot be changed) r or

I usA is, Volume I.
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. replanning the network logic or activity
expected elapsed times to make the susmary
network dates agree with the Contractor
Master Schedule.

After differences are resolved, the Contractor Master Sched-
ule is published for program guidance.

When the Contractor Master Schedule is published, the
contractor can prepare detailed work packages. The detailed
schedules are then established for the tasks within the work
packages.

Supporting detailed networks are constructed which con-
tain the events appearing in the detailed schedules and the
activities required for the completion of the work package.
Schedule evaluation is achieved by comparing the calculated
duration for each work package with the duration shown on
the detailed schedules. The calculated and scheduled work
package durations are made available in the header block of
each work package Cost Estimating and Updating Form (see
Chapter V). Serious differences are resolved by either
changing the detailed schedules (within the parameters of
the Contractor Master Schedule) or modifying the network
plan. The network data is then processed, and the schedule
and slack printouts are analyzed by the operating managers
to assure that the directed event dates will be met. If the
printouts show that the network plan will not allow the
directed dates to be met, the network plan is modified and
the network data is reprocessed. This cycle is repeated un-
til an acceptable network plan is developed.

The detailed schedules are issued to all operating level
managers for direction in establishing their internal day-to-
day operating schedules. The elapsed times on the network
and the detailed schedules for eack wort piakage then became
the basis for cost estimting in the Antil llmaing Ptoae.

F. Resource and Cost Estimates

Once the scheduled elapsed times are determined, cost
estimates are made by detezmining the manpower, material, and
other roesources requlred to perfon each work package for its
schedfled period. UeJtimtes are maf by time period, starting
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with the period in which the work package is scheduled to
start and terminating in the period in which the work pack-
age is scheduled to be completed. The resource estimates
are converted to dollars to determine the direct cost of
each work package. Indirect costs may be added either to
each work package or at summary levels of the work breakdown
structure, depending upon the accounting practices of the
contractor. The resource and cost estimates can subsequently
serve as the basis for developing budgets for each work pack-
age. The resource estimates may be entered as man-hours,
direct dollars, or total dollars. If the entry is made as
man-hours, the estimates are converted to dollars to deter-
mine the direct cost of each work package.

Separate cost estimates are not necessary for each activ-
ity in a work package, since this would result in excessive
detail and might lead to unrealistic accounting allocations.
Costs may be estimated at lower levels than the work package.

For instance, although there is only one department re-
sponsible for the work package there may be more than one

department performing on the work package. Estimates, there-
fore, may be by performing organization within the work pack-
age. An example of this situation is a qualification test I
involving Manufacturing, Engineering, and Quality Control.
The cost estimate for this work package would consist of the !
estimates from all three performing organizations.

The estimates may be further broken down, by resource,
if desired by the contractor; that is, they may be broken
down into types of manpower, material, etc. to obtain the
useful manpower and material summarization reports. Esti-
mates of charges (such as travel, computer time, and con-
sultants) are normally difficult to estimate and control
properly at the work package level. They usually involve
several work packages; therefore, they are estimated at a
higher level of the work breakdown structure and are charged
at that level.

The resource estimates may be recorded on the PERT COST
Cost Estimating and Updating Form discussed in Chapter V.
This form is both a computer printout and input form. It
presents an estimator with the work package description and
schedule, and provides for entry of manpower estimates and
other "seat costs such as materials, subcontract, special
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equipment, and services. The Work Package/Activity Listing
is also presented to the estimator as a guide in scheduling
resources to reflect the network plan.

G. Revision of the Plan

If the proposed program plan falls short of the objec-
tives established, the manager may adjust costs and schedules
by one or more of the following techniques:

* The schedule of slack path activities can
be adjusted to minimize overtime require-
ments or additional hiring;

" The planned resources for work packages
can be revised by trading off interchange-
able resources between critical and slack
paths;

" A greater or lesser amount of concurrence
in performing activities can be employed;

* The specifications or method of performing
the work can be modified, thereb'y altering
deleting, or adding activities.

This replanning cycle continues until the proposed pro-
gram plan is in agreement with the required objectives of
time and cost.
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CHAPTER IV

OPERATING

When the program plan has been approved, work commences
and the measurement and evaluation of progress begin. In
this Operating Phase, the approved plan is used as the stan-
dard against which program progress is controlled and evalu-
ated. The steps in the Operating Phase are:

A. Accumulating Actual Costs

B. Updating the Plan

C. Preparing PERT COST Reports

D. Evaluating Status

Each of these elements is described below. The Operating
Phase data flow for two different methods of Air Force pro-
gram contracting is also outlined.

A. Accumulating Actual Costs

Costs are accumulated by the work authorization charge
number and normally reflect a further identification of the
performing unit and the type of resource expended. Actual
costs may be collected against more detailed accounts than
PERT COST requires for budgets or estimates.

Both expenditures and specified unliquidated commitments
are incorporated in the term "actual costs." PERT COST does
not distinguish between expenditures and cormitments but re-
ports only "aggregate" actual costs. A practical difficulty,
as in other cost systems, is the reporting of a cost as both
an expenditure and a commitment.

Since the PERT COST reports must be timely, actual cost
figures must be accepted prior to audit and formal release
of accounting data. The small loss in accuracy that results
is more than compensated for by the timeliness of the data.
Previous report periods will be updated to reflect the final
audit of actual cost for that period.
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B. Updating the Plan

As a development project progresses, activities are
added or deleted, work is completed behind or ahead of sched-
ule and over or under budget, and time and cost estimates
for unfinished work are revised. Rapid updating of esti-
mates-to-complete based on the work yet to be done and sub-
sequent comparison against plan are necessary to insure the
success of a management information system. This updating
and comparison process constantly focuses management atten-
tion on the work to be done and on potential problems.

PERT COST provides systematic updating by:

" requiring reestimates-to-complete for
work in progress or work not yet per-
formed;

. establishing specific review dates;

" requiring the assignment of responsi-
bility for estimate preparation and
revisions;

" supplying the current schedule and cost
status to the individuals responsible
for developing revised estimates; and

" furnishing specific forms for transmittal
of updated information. These forms are
preprinted with the latest pertinent sched-
ule data to facilitate estimating.

As significant progron chages oomar, it my alc be

necessary to revise:

" work packages;

" network logic of detailed and/or suaary
networks;

" program breakdown structure.

The updating process may indicate a need to revise funds.
The Bstem Progzu Office will indicate the specific itms an
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the program breakdown structure below which reallocation
may be made by the contractor without System Program Office
approval. Reprogramming of funds at higher levels met be
approved.

C. Preparing PERT COST Reports

The basic information generated in the PERT COST
System is summarized in several ways for program manage-
ment reporting. The PERT COST output reports are pre-
sented in Chapter VII. The System Program Office specifies
in the contract which of these reports are to be submitted
periodically by the contractors. However, the System Program
Office reserves the right to receive, on an exception basis,
additional detail below the reporting level to analyze spe-
cific problem areas. The contractor may use any of the re-
ports for internal management. The submission of reports
to the System Program Office is normally planned to corre-
spond to the contractor's accounting period.

The System Program Office identifies the specific items
on the program breakdown structure for which PERT COST re-
ports are required. It is not necessary that these items be
on one level of the structure. The reporting level will vary
in each area, depending on such factors as complexity of
technical problems, dollar value, pacing items, type of re-
port, etc.

When determining the items for PERT COST reporting, the
System Program Office will attempt to keep the amount of re-
porting detail to a minimum. However, the level of report-
ing is often determined by the nature of the item; e.g., high-
risk items may require considerably more reporting detail
than low-risk items.

It is the responsibility of the contractor to establish
the instructions necessary for his subcontractor to operate
a compatible PERT COST System. When the subcontractor's PERT
COST reports are merged with the contractor's reports, they
must both have been prepared with c m gaidawn on a com-
patible frimnork.
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D. Evaluating Status

The output reports present the necessary data for prob-
lem identification and the determination of program status.
However, before management decisions are ma", this data
must be analyzed to:

. validate the data;

• rank problems; and

* identify possible solutions.

When the reports are analyzed and prepared for review,
this data may become the basis for recomending any of the
following program changes:

" trading off resources from noncritical
areas to problem areas where they may
be used more effectively;

" replanning the effort in a manner to
obviate the problem. This replanning
might include more concurrence of
activities than originally planned;

" modifying the technical objectives and,
therefore, the work content of the work
packages; and

" changing the projected total program cost
and/or scheduled completion date.

If the contemplated solution is complex, the complete effect
of the proposed changes may not be readily apparent. As an
aid to the analyst, the proposed changes can be cmpauter sim-
ulated until a feasible solution is roached.

Z. Data Flow

The methods of implementing the steps in the Operating
Phase are necessarily different in an IAC (Integrating, As-
sembly, and Checkout) contractor relationship than in a prime
contractor relationship. Figures IV-l and IV-2 outline the
OperatAng Phase data flow in each type of contract.
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CHAPTER V IQ

DATA INPUT

The data input necessary to produce the output reports
shown in Chapter VII is presented in this chapter in the in-
put formats used by the USAF PRT CO T comrputer program. The
following data input is discussed:

" Time Input

" Cost Estimating and Updating Form

" Cost Estimating Input Form

" Work Package/Activity Report

" Budget Authorization and Updating Form

" Budget Authorization Input Form

" Actual Cost Form

. Work Breakdown Form

" Activity to Charge Number Input Form

" Rate Table Form

. Manpower and Cost Category Forms

• Other Forms

The USAF PERT COST input forms are accompanied by a gener-
alized description which identifies their function and rela-
tionship to input data, but which does not present enough detail
to guide the user in the preparation of the forms for actual
computer processing. A detailed treatment is contained in
USAF PERT, Volume IV, Part I, dated December 1963.

Contractors who develop their own PERT COST data processing
routines will not necessarily use these specific formats. They
will, however, be guided by the uniform Data Elements (Chapter VI)
and the uniform PST COoT Output Asports (Chapter VuI).
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TIME INPUT

The USAF PERT COST computer program derives its schedule
information from an externally generated PERT TIME tape, either
manually prepared or the direct output of a PERT TIME computer

program. The PERT COST program will accept this tape in a
variety of formats.

The format of any PERT TIME tape which is to be accepted
must be described on the PERT TIME Tape Description Input
Forms.1

The following information can be accepted by the PERT COST
computer program for each network activity on the PIRT TIM
tape:

" Beginning Event Number

" Ending Event Number

" Earliest Completion Date (SE ) or
Expected Date (TE)

" Latest Completion Date (S ) or
Latest Allowable Date (TLJ

" Scheduled Completion Date (Ts) or
Actual Completion Date (TA)

* Scheduled/Actual Flag

" Scheduled Elapsed Tim (t5 ) or
Expected Time (te)

" Activity Slack

" Activity Description

" Charge Number (if any)

1These forms are described in USA? PERT, Volums IV, Part I,

dated December, 1963.
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PERT COST

Cost Estimating and Updating Form

The Cost Estimating and Updating Form, Figure V-i, is a
computer generated input form which aids the cost estimator
by displaying for each work package, the previous cost esti-
mates and some current status information.

The form is used by the estimator as a "markup sheet" to
show revisions which should be made to resource estimates
and/or the work package schedule. After approval, this data
is normally transmitted to data processing on the Cost Esti-
mating Input Form, Figure V-2.

The following information describes the fields of data on
the Cost Estimating and Updating Form. The circled annotations
reference Figure V-1. An asterisk indicates information which
is computer prose4 ea the oriina f em.

S*PROGRAM

The weapon system program nae.

)*REPORTING ORGANIZATION

Name of the contractor or government agency preparing cost

estimates. This information is applicable when a contrac-
tor elects to use the data processing services of another
contractur or the Air Force.

*CONTRACT NUMBER

The identification of the contract to which costs for the
work package are estimated and charged. If nmessary , this
number can be changed on the form.

= 8PORT DATES:

TERN (SPAN) - The beginning and ending date for
the total incrent being coored in the report.
For examle t
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1 Jan 62 to 31 Dec 62
Total Program
Contract

CUT OFF DATE - The accounting cut off date for
the period of actual costs being reported.

RELEASE DATE - The date that the report is to
be released to management. In the event of
subsequent rerun and redistribution of reports,
it is permissible to suffix the report release
date with a revision number.

)*RESPONSIBLE ORGANIZATION

The code of the contractor organization responsible for the

accomplishment of the work package.

®*LEVEL/SUMMARY NUMBER

The identification of the lowest item in the program break-
down into which the work package time and cost data are sum-
marized.

*LBML/CARGE NUMBER

The contractor's number (shop order, work order) used to
identify a work package for purposes of budgeting, estimat-
ing, and accumulating costs.

®*FIRST EVENT NUMBER

The number of the earliest event, in time, for all activi-
ties in the work package. This event defines the beginning
of the work package in relation to the network.

*LAST EVENT NUMBER

The number of the latest event, in time, for all activities
in the work package. This event defines the end of the work
package in relation to the network.
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*EARLIEST DATE - START DATE/END DATE

Ie earliest completioldates (S.) for the Beginning Event
and Ending Event Q). These dates define the earliest

Sculated beginning and end of the work package.

@*SCHEDULED DATE - START DATE/END DATE

The scheduled start and end dates (Ts) established by man-
agement for the work package. If no scheduled dates have
been established, this column is blank.

@PERFORMING ORGANIZATION
The code of a contractor organization performing work or
contributing resources to the work package.

RESOURCE CODE

A code to indicate the type of resource applied to the work
package by the performing organization, as determined by the
contractor's resource coding schem.

@ UDC CD (UNITS OR $ CODE)

A code to indicate the type of resource estimate (units or
dollars). This code ist

H = Man-hours
X = Man-months
D = Direct Dollars
T = Total Dollars
U = Other Units

An "H, " "M, " or "U" will cause an appropriate conversion
factor to be applied to the estimates to convert them to
direct dollars. The conversion factor for a particular per-
forming organization/resource code combination is entered
on the Rate Table Form. The conversion routine will also

V.6



convert manhours to direct dollars, and subsequently to
total dollars. Estimates which are entered in the form
of total dollars are not converted.

SRESOURCE ESTIMATES

The value, by month, of the resource estimates for each
performing organization/resource code combination applied
to the work package. The first month column represents the
month during which the work package is scheduled to start
11 If no scheduled start date has been entered for the

work package on the charge or summary number identification
input form (figure V-l), the first month column will be
the month derived from the PERT TIME data. If it is
necessary to enter estimates beyond 12 months, they should
be entered in the next lower row of the form. The identi-
fication information is left blank in this row.

d)TOTAL
The total of the individual resource estimates shown for
the remaining months for each performing organization/resource
code combination.
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PERT COST

Cost Estimating Input Form

The Cost Estimating Input Form is used to transmit, to
data processing, the estimated hours and costs for the vari-
ous summary items and work packages with their corresponding
performing organization/resource code combinations.

This data may have originally been prepared by an esti-
mator on the Cost Estimating and Updating Form, Figure V-1;
however, input cards can be key punched more accurately if
the data is placed in the format of the Cost Estimating Input
Form.

The circled annotations on the fields of data in Figure V-2
are keyed to their counterparts on the fost 3.tiiting a
Updating Form, Figure V-1.
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PERT COST

Work Package/Activity Report

The Work Package/Activity Report, Figure V-3, provides
a cost estimator with detailed schedule information associated
with a work package to assist him in preparing cost estimates.
The report lists the activities which contribute to a work pack-
age and provides significant time information about these activ-
ities. The sources of information for the report are the PERT
TIME data and the Activity to Charge Number Input Form.

The following information describes the Work Package/Activity
Report. The circled annotations reference the sample foum.

( PROGRAM

The weapon system program name.

® REPORTING ORGANIZATION

Name of the contractor or government agency preparing cost
estimates.

GCONTRACT NUMBER

The identification of the contract to which costs for the
work package are estimated and charged.

RESPONSIBLE ORGANIZATION

The code of the contractor organization responsible for the
accomplishment of the work package.

~LEVEL/CHARGE NUMBER

The contractor's number (shop order, work order) used to
identify a work package for purposes of estimating and
accumulating costs, and the level of the work breekdom
structure at which it appears.

0 DESCRIPTION

A description (title, nomenclature) of the work package
identified by the charge number.
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® PAMORT DATES

TERM (SPAN) - The beginning and ending date for
the total increment being covered in the report.
For examples

1 Jan 62 to 31 Doe 62
Total Program
Contract

CUT OFF DATE - The accounting cut off date for
the period of actual costs being reported.

RELEASE DATE - The date that the report is to
be released to management. In the event of sub-
sequent rerun and redistribution of reports, it
is permissible to suffix the report release date
with a revision number.

SACTIVITIES - PREDECESSOR EVENT/SUCCESSOR EVENT

The predecessor and successor event numbers for each
activity contributing to the wtk package.

® ACTIVITY DESCRIPTION

The description (title, nomenclature) for each contributing
activity.

( SCHEDULED ELAPSED TIME

The scheduled elapsed time, in weeks, for each activity.

EXPECTED COMPLETION DATE (SEl

The earliest completion date for each activity.

LATEST COMPLETIO DATES

The lastest completion date for each activity.

@ SCHEULED OR ACTUAL COMPLETION DATE

A scheduled date (T ) established by management or the
actual completion dit (T ) of the activity.
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PERT COST

Budget Authorization and Updating Form

The PERT COST Budget Authorization and Updating Form is a
computer-generated input form which:

initially inputs monthly budget or planned cost figures
for a charge number (work package);

revises existing budget figures.

The data on this form is the source of information appear-
ing in the PERT COST reports as "Contract Estimate."

A separate form is prepared for each work package identi-
fied by a charge number and description. Distribution of the
form is made to the responsible organization (responsible for
budgeting). Since other groups (performing organization) may
contribute effort to this accomplishment, the form will accept
a separate line of monthly budget figures for each of these
groups and for any skill (resource code) categories for which
separate identification and control are desired. Resource
budgets, by month, are made in terms of manpower (man-hours,
man-months, or other units may be used, but must be ubd con-

-stently) and other resources (materials, travel, subcontracts,
fixed-price services, etc.) in units or dollars.

The Budget Authorization and Updating Form is used as both
an input and an output form. When a charge number is defined,
a budget form will be printed by the computer. The work package
identifying data is preprinted on the form. The budget figures
developed for the work package are hand printed on the form
which is then sent to data processing. During the subsequent
computer run, a budget form is machine produced as an output.
Data originally hand printed on the input form is now machine
printed on the output form. The machine-printed output form
will, on the next computer run, be used as an input form to re-
vise, if necessary, budget data within the existing charge num-
ber record. Changes to existing bodgets are made on the form
by hand printing the new data above the preprinted data which
is to be updated.

An illustration of the PERT COST Budget Authorization and
Updating Form is shown in Figure V-4. The form has been scaled
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to be compatible with the type bar spacing (120 characters
per line) on the output printer. Hand-printed characters
are printed in the space above the preprinted data.

The following information describes the fields of data
on the Budget Authorization and Updating Form. The circled
annotations reference the sample form. An asterisk indicates
information which is computer produced on the original foru
output by the computer.

S*PROGRAM

The weapon system program name.

® *REPORTING ORGANIZATION
Name of the contractor or goverment agency preparing cost
estimates.

G *CONTRACT NUMBER

The identification of the contract to which costs for the
work package are estimated and charged. If it is necessary
to change this number, the Cost Estimating and Updating Fom
is used.

G *REPORT DATES

TERM (SPAN) - The beginning and ending date
for the total increment being covered in the
report. For example:

1 Jan 62 to 31 Dec 62
Total Program
Contract

CUT OFF DATE - The accounting cut off date for
the period of actual costs being reported.

RELEASE DME - The date that the report is to
be released to management. In the event of sub-
sequent rerun and redistribution of reports, it
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is permissible to suffix the report release

date with a revision number.

@ *RESPONSIBLE ORGANIZATION

The code of the contractor organization responsible for
establishing a budget for the work package or summary item.

® *LEVEL/SUMARY ITEM

The identification of the lowest item in the program break-
down into which the work package time and cost data are
summarized, and its level number on the work breakdown
structure.

( *LEVEL ACIRGE NUMBER

The contractor's number (shop order, work order) used to
identify a work package for purposes of budgeting, esti-
mating, and accumulating costs, and its level Duober on
the work breakdown structure.

*SCHEDULED START DATE/SCHEDULED END DATE

The scheduled start and end dates established by management
for the work package. Changes to these dates are accepted
either from the PERT TIME input or from the Charge or Sum-
mary Number Identification Input Form.

® BUDGET REVISION NUMBER

A reference number which may be established to identify
budget changes.

APPROVED BY

Space for contractors to indicate what approvals they wish
for budget control according to their o policies.

@ PERFORMING ORGANIZATION

The code of the contractor organization perfomiag work or
contributing resources to the work pakdrge.
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( RESOURCE CODE

A code to indicate the type of resource applied to the work
package by the performing organization as determined by the
contractor's resource coding schee.

O*UJC CD (UNITS OR S CODE)

A code to indicate the type of resource estimate in units
with which the resource is sisure (mite or dollaus).
2e code is:

H = Man-hours
N = Man-months
D - Direct Dollars
T - Total Dollars
U - Other Units

An "H," "M, " or "U" will cause an appropriate conversion
factor to be applied to the budget figures to convert them
to direct dollars and subsequently to total dollake. Bud-
gets which are entered in the form of total dollars are not
converted.

G RESOURCE ESTIMATES (BUDGET)

The value, by month, of the resources budgeted for each per-
forming organization/resource code combination applied to
the work package. The first month column represents the
month during which the work package is scheduled to ftar.
Changes to these figures are nao on this form.

OTOTAL
The total of the individual math resouro budogte for each
performing organization/reoasrce s aem a d
to the work package.

The PERT COST Program Breakdown Form provides the informa-
tion necessary to produce the Budget Authorization and Updating
Form for preparing original budgets. The budget form is sent
to the organization responsible for preparing budgets. The
form has the work package identifying anfmatiiem peuatod
On it. OhLY oreigil budget figlgo WM to h bad IISm
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on the form. After approval, this data is transmitted to
data processing, normally on the Budget Authorization Input
Form, Figure V-5.

The form is then output on the next computer cycle with
all existing budget figures preprinted. If revisions are to
be made, the revised figures are hand printed above the old
figures.
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PERT COST

Budget Authorization Input Form

The Budget Authorization Input Form, Figure V-5, is used
to transmit, to data processing, the planned cost for the pro-
gram summary items and/or work packages.

This data may have originally been prepared by management
on the Budget Authorization and Updating Form, Figure V-4.
However, input cards can be key punched more accurately when
the data is placed in the format of the Budget Authorization
Input Form.

The circled annotations on the fields of data in Figure V-5
are keyed to their counterparts cn the Budget Estimating and
Updating Form, Plore V-4.
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PERT COST

Actual Cost Form

The Actual Cost Form, Figure V-6, is an input form which
defines the elements of actual cost data which a contractor's
accounting system must provide for PERT COST output reports.
The data on this form is the source for information appearing
in the PERT COST reports as "Actuals."

On a monthly basis, the contractor will enter actual costs,
collected by his existing accounting system, into the PERT
COST program. The form shown in Figure V-6 provides for manual
input of actual cost data if the contractor cannot automatically
provide input from his EDP system. For each active charge num-
ber. actual costs will be collected as of the elate the contrac-
tor closes his accounting period.

The following information describes the fields of data on
the Actual Cost Form. The circled annotations reference the
sample form:

QCHARGE NUMBER
identify the work package to which each line entry of actual

cost applies.

® PERFORMING ORGANIZATION

The code of the contractor organization performing work or
contributing resources to the work package.

Q RESOURCE CODE

A code to indicate the type of resources applied to the work
package by the performing organization as determined by the
contractor's resource coding scheme.

UDC CODE (UNITS OR S CODE)

A code to indicate the type of actual costs reported. The
code is$

V.22
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H - Man-hours
M = Man-months
D - Direct Dollars
T - Total Dollars
U - Other Units

See definition 1 in the Budget Authoriitien and Upst-

ing Form for exp anation of thes codes.

® CHRGE CODE

This column is coded to distinguish between:

* new or revised actual cost category entries
to the system; or

* additional oost entries to oestaUshed cate-

gories.

The month and year for which an atual .e.t Is being reported.

( VALUE

The actual cost reported in units indicated by the UDC Code
This value may be either positive or negative.

The additional three sets of columns for reporting actual
costs are used if more than one actual cost figure is reported
for a particular performing organization/resource code combina-
tion. Besides the entering of the actual figures for the present
month, updating changes and adjustment to actual figurS sepetted
on previous cycles can be written on the sam lin .
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PERT COST

Work Breakdown Structure Input Form

The Work Breakdown Structure Input Form, Figure V-7, is
used to enter the work breakdown structure into the system.
This form permits summary and charge numbers to be assigned
to th4 work breakdown structure in random order. It forms
the basis for the summarization of time and cost information
for reporting to different levels of management. This form
is initially prepared when the program breakdown is defined.
Thereafter, the form is used only to provide changes to the
breakdown.

The following information describes the fields of data on
the form. The circled annotations reference the sample form.

® CHARGE OR SUMMARY NUMBER

The charge or summary number for a work package or sumary
item on the program breakdown.

G DESCRIPTION
The description of the work package or sumry item listed.

® RESPONSIBLE ORGANIZATION

The code of the organization responsible for the accomplish-
ment of the item listed.

PARENT SUMMARY NUMBER

The summary number of the next higher item on the program
beakdown into which the tim and cost data for the item in
(9 are summarised.

LEVEL CODE

The level of summary on the program bcakdm for the item
listed in fields 1 and 2 .
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OMANAGEMENT SUMMARY REPORT OUTPUT SELECTOR

The Managmermet Summary Report output selector. Only those
items coded in this colum will appear in a speeial IfbMs-
sent unisary Report.
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PERT COST

Activity to Charge Number Input Form

The Activity to Charge Number Input Form, Figure V-8, is
used to group the network activities into discrete work pack-
ages having unique charge or summary numbers. A link is there-
by established between the user's PIUT ?I= lystem and the
PERT COST program.

The following information describes the fields of data on
the Activity to Charge Number Input Form. The circled annota-
tions reference the sample form.

ONETWORK CODE

A code to identify the netwoft in ihih t3h aftsvity -

G is located.

PREDECESSOR EVENT NUMBER

The beginning event number of the activity which identifies
this line entry.

® SUCCESSOR EVENT NUMBER

The ending event number of the activity which identifies
this line entry.

® CHARGE NUMBER

lft charge number with which the activity® is as-

V-20-
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PERT COST

Rate Table Input Form

A computer routine uses these rates for converting the

resource estimates appearing on the Budget Authorization Input
Form and the Cost Estimating Input Form. The unit rate is used
for converting man-hours (H), man-months (M), and other units
(U) into direct dollars. The overhead rate is used for con-
verting direct dollars (D) into total dollars. The table ac-
cepts rates for several time periods, in either quarters or
years.

The following information describes the fields of data on
the Rate Table Input Form, Figure V-9. The circled annotations
reference the sample form.

PERFORMING ORGANIZATION/RESOURCE CODE

The combination of Performing Organization and Resource
Code which is the identification for each line entry of
rate data.

® QUARTER

A code in this column id tifies the quarter of the year
for which rate entries (4) and 5 are made. If them rathe
apply to the full year, Es colthn is blank.

G YEAR

The year during which the rates 0 and @ are applicable.

® UNIT RATE

A rate used by the computer to extend unit resource figures
(man-hours, man-months, or other units) to direct cost for
the performing organization/resource oode combination.

G OVERHEAD RATE

A rate used by the computer to extend direct cost to total
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cost for the performi.ng orqaniuation/resourae code combi-

nation.

®ADDITIONAL RATES

Rates entered for other tim. periods.
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PERT COST

Manpower and Cost Category Input Forms

The two input forms shown in Figure V-10 both perform
the function of grouping resouce codes into separate cate-
gories for summarization:

" The Resource Code/Cost Category Input Form es-
tablishes this relationship for the Cost Category
Status Report and the Summary Financial Forecast.

" The Manpower Skill/Rainbow Category Input Form
establishes this relationship for the Rainbow
Category Report.

The following information describes the fields of data
on the forms:

GCOST (OR RAINOW) CATEGORY

A code name for the category into which the resource code

® will be grouped.

G RESOURCE (OR SKILL) CODES

Any combination of from one to thirteen resour e codes
which should be susmarised into the category of each
lie entry. Additional ines be used.
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Other Input Forms

The control and computer "housekeeping" input forms shown
in Figure V-l are discussed in detail in USAF PERT, Volume IV,
Part I.

The Control Card Input Form establishes dates and program
identifications, selects and determines report formats and sort
sequences, identifies the PERT TIME tape which will be incor-
porated in the processing, and establishes a conversion factor
for converting man months to manhours. It further identifies
functions to be performed by the computer tape handling units
when fewer than the ideal number are connected to the computer,
and it inserts and controls sequential security numbering.

The Charge or Summary Number Identification Input Form is
used for entering the following types of data in the system:

" Network code for each charge or summary number
which is not network oriented. This optional code
permits the inclusion of charge or summary numbers
in the output reports which are sequenced by net-
work code.

" Contract number and reporting organization for all
charge and summary numbers.

• Start and end dates for any of the charge and sum-
mary numbers in the system. These dates establish
the time references for the budgeted and estimated
values of the performing organization - resource
codes associated with the corresponding charge or
summary nusbers.
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CHAPTER VI

DATA PROCESSING

The Air Force will supply the USAF PERT COST computer pro-
gram upon request to all its contractors. However, because of
the close relationship between contractor accounting systems,
existing program control systems, and the PERT COST System,
it is often more feasible for a contractor to use his own
computer program, data processing routines, and/or manual
report assembly techniques to prepare his PERT COST reports.
For either case, this chapter outlines the basic data pro-
cessing requirements: the USAF PERT COST computer program
and the minimum required data elements which must be present
in a contractor-designed system.

A. USAF Computer Program

The USAF PERT COST computer program available as of
1 January 1964, is designed for use on the IBM 7090/7094
computer with a 32K word memory. 1

Since PERT COST data will normally be processed by the
contractor, the PERT COST processing technique in not oriented
toward a specific make or model of electronic computer. How-
ever, so that uniformity is assured in PERT COST reporting to
the Air Force, the basic data elements, Figure VI-l, and the
standard output reports shown in Chapter VII, moat be the
basis for any computer program design.

B. Time/Cost Integration in the USAF Computer Program

The USAF PERT computer program provides separate time and
cost processing. A network may be processed for time data
first and then merged with work package cost data to produce
integrated PERT COST reports. This dual processing concept
enabled the Air Force to develop PERT COST computer programs
which perform the function of integrating time and cost data,

1USAF PERT COST coputer lp-ms is fully ds.r.bod in
uW PUT, V0lm IV.
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but which must be used in conjunction with a PERT TIM com-
puter program.1

The concept of independent time and cost modules in the
approach to computer development has the following advantages:

" Many contractors have their own PERT TIME
Systems. The modular approach permits in-
corporating PERT COST capability without
imposing immediate and extensive revisions
to these existing systems.

" The objective of the Department of Defense
is a uniform PERT COST System throughout the
services and their contractors. Independent
time and cost modules permit the desired uni-
form PERT COST approach despite presently
dissimilar PERT TIME Systems.

* Provisions must be made to accommodate future
modifications of PERT COST. Independent mod-
ules eliminate the necessity to modify the
time module when the cost module is modified.

C. USAF Computer Program Phases

The USAF PERT COST computer program is constructed in four
computer phases. These phases, illustrated in Pigure VI-i,
are generalized as follows:

Phase I: Input Edit and Sort

In Phase I, the program reads in all of the input data.

Each card is edited for error, and these errors are written
on the output tape. An edited data tape is produced and sub-
sequently sorted into card number sequence. The final product

of Pase I is a sorted data tape.

luW PERT TIM processing for the Air Force is fully described

Ia vow IM, Volum1 .
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Phase II: Activity to Charge Number Merge

In Phase II, the link between the PERT TIM System and
the PERT COST module is formed. The PERT COST Secondary
Master File contains the network activities and their associ-
ated charge numbers, but no time information such as T3 , TL,
slack, etc. This time information is provided by the user's
PERT TIME tape.

In Phase II a sorted time tape and a new Secondary Master
Pile are generated in the following manner:

" The program reads in the new PERT TIME
parameter cards from the sorted data tape.
If there are no parameter cards, then this
information is read in from the PERT COST
Secondary Master File.

" The user's PERT TIME tape is read into the
system through the use of parameter data. If
the PERT TIME tape is not in the proper se-
quence, then each record is written in a pre-
scribed format on another tape. This tape
is then sorted into the proper sequence.

" The program then proceeds to merge these three
tapes; that is, the sorted data tape, the
user's PERT TIME tape, and the secondary master
tape are matched one activity at a time.

" Activity/Charge Number cards, if present on
the sorted data tape, are used to update the
old PERT COST Secondary Master File, as the
new master is being generated.

" Wherever an activity on the secondary master
matches an activity on the user's PERT TIM
tape, that activity with its associated
charge number and time information is
placed on an activity-time tape.

" This process continues until all of the
activities on the new secondary master

VI. 3



have been matched with the user's PERT
TIME tape. This process results in the
generation of an activity-time tape and
a new secondary master tape.

The activity-time tape is then sorted
into charge number sequence to be used
in Phase III.

Phase III: PERT COST Master Update

In Phase III the PERT COST Master File is either estab-
lished or updated from the data contained in the sorted
activity-time tape and the sorted data tape. This phase also
generates, in the following manner, a sorted report tape which
contains all of the data necessary for the final rpoerting
phase:

" A record is read into the system from each
of the three tapes7 i.e., the information
relating to one charge number is read in
from each of the three tapes: the PIRT
COST master, the sorted data tape, and the
sorted activity-time tape.

. The old PERT COST master is updated, and
a new PERT COST master is generated. The
sorted activity-time tape is interrogated
to obtain all time information associated
with each activity assigned to the current
charge number.

" This time and cost data are written on the
report tape. The report tape is then sorted,
to be used in Phase IV.

Phase IV: Output Reports

In Phase IV the output xeports are genemted mi written
on AA output tape.

V.4
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CHAPTER VII

OUTPW RZIORTS

The reports shown in this section are the specific print-
outs available from the USAF PERT COST computer program, and
the displays which are commonly prepared from them. The re-
port formats are in accordance with the uniform PERT COST
reports approved by the Department of Defense (Bureau of Bud-
get No. 22-R-226) for all future applications of PERT COST.

It is not mandatory that a PERT COST operation use all
the reports generated. The reports submitted to the govern-
ment will be selected from this group. This does not, how-
ever, restrict contractors from generating any other reports
desired for internal use.

Calendar dates shown in the output reports of the USAF
PERT COST computer program have been calculated by use of a
calendar routine. This calendar routine excludes weekends
and holidays from its computations, based on the assuption
that these days have been excluded from the elapsed tim es-
timates (te , t s ) in the PERT TIME System.

This chapter is presented in two sectionss

A. Machine Prepared Reports

. Management Summary Report
• Program/Project Status Report

Organization Status Report
Financial Plan and Status Report
Summary Financial Forecast
Manpower Loading Report
Cost Category Status Report

3. Manually Prepared Reports

Cost of Work Report

• Cost Outlook Report
Problem Analysis (a part of the fnaagemnt
Summary Report)
S Schedule Outlook Report
I tapower Jami* iesplay
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A. Machine Prepared Reports

The following reports may be computer prepared by using
the USAF PERT COST computer program. The format used in pre-
senting each report includes a brief description of the re-
port, an annotated example of the report format, an example
of the report format with sample data included, and defini-
time of thae hemai W appearng in the zoats.
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PIRT COST

Mnagement vmmry Report

The PERT COST Management Summary Report, Figure VII-l,
shows current and projected schedule and cost status of the
total program and of each of the major component items or
elements within the program. The report may be prepared for
any level (s) of the work breakdown structure and for all con-
tracts or a specified combination of contracts, depending
upon the needs of management.

The first line of each report shows total costs and sig-
nificant schedule information for the summary item shown in
title block Subsequent lines show each subdivision of
that summary item at the next lower level of the work break-
down structure; thus, each page of the report shows the time
and cost status and all the next level backup information for
a single summary item. Since each page of the report is a
concise summary of one element of the program, the report is
usually divided for distribution to appropriate government
and contractor managers.

The manually prepared Problem Analysis must acompany this
report to explain potential ploblm arae.
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DEFINITIONS

Maaement summazy Asect

0 PROGRAM

The designation of the total (or part of the total) system
program that is identified with the reporting organization.
For example, if reporting organization XYZ has the Missile
and the GHE part of weapon system ABC, the yveprm dfiai-
tion would read: ABC - Missile and

LEVEL/SUMKARY ITEM

The level number, noun description, and summary number of
the summary item for which No report Is being prepared.

REPORTING ORGANIZATION

The name or identification of the organisation r sponsible
for the work identified in the Contract Wmr Q) and
Program G blocks.

0 CONTRACT NUMBER

The numeric designation of the contract (s) or agreement (s)
included in each report (e.g., 33(600)28369A). When a
report is prepared for a large program, several contracts
may be included. Therefore, each contract number (or its
representative code) would be indicated in this space. It
may be noted that by sorting on contract number, a report
can be prepared for each individual contract.

® EPRT DATES

T- The beginning and ending date for
the total increment being covered in the report.
or eample 3

1 Jan 62 to 31 Doc 62
Total Program
Costrat
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CUT OFF DATE - The accounting cut off date for
the period of actual costs being reported.

RELEASE DATE - The date that the report is to
be released to management. In the event of sub-
sequent rerun and redistribution of reports, it
is permissible to suffix the report release date
with a revision number.

The level number, noun description, and summary number
of each summary item on the work breakdown structure for
which time information and cost information are presented
in the report. The first item shown is the highest item
for which the particular report is prepared and should be
identical with the item named in the Level/Summary Item
@2). Three lines are available for each item description,
and if necessary, the p line may extwmid into the
Cost of Work columns Q) through ).

® VALUE (WORK PERFORMED TO DATE)

The total planned cost for work completed within the sum-
mary iQm. This value is determined by summing the Planned
Cost for each completed work package. If a work pack-
age is in process, the part of its total planned cost which
applies to work comple~ed is approximated by applying the
ratio of Actual Cost 8 to Latest Revised Estimate 11
for that work package. The value for any item on the work
breakdown structure is the sum of the values computed for
the work packages or summary items below it.

®ACTUAL COST (WORK PERFORMED TO DATE)

The actual expenditures incurred plus any unliquidated com-
mitments charged or assigned to the work packages within
the summary item.

G(OVERRUN) UNDERRUN (WORK PERFORMED TO DATE)

The Value 7 for the work performed to date minus the Actu-
al Cost 8for that same work. When value exceeds actual
cost, an underrun condition exists. When actual cost ex-

ed. value, en overrun condition exists. Un (overrus)
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underrun is also expressed as a percentage of the value of
work performed to date immediately above the dollar amount.
Parentheses are used as a notational device to indicate
overruns. (Overruns) underruns in excess of one billion
dollars print as 999,999.

)PIANNED COST (TOTALS AT COMPLETION)

The approved planned cost for the total summary item. This
amount is the total of the planned costs for all work pack-
ages within the summary item.

SLATEST REVISED ESTIMATE (TOTALS AT COMPLETION)

The latest estimate of cost for the total summary item.
This estimate is the sum of the actual costs plus estimates-
to-complete for all the work packages in the summary item.

This estimate is also known as anticipated final cost.
For a completed iJm, the latest revised estimate equals
the Actual Cost

@ PROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

The Planned Cost minus the Latest Revised Estimate
for the total summary item. When planned cost exceeds
latest revised estimate, a projected underrun condition
exists. When latest revised estimates exceed planned cost,
a projected overrun condition exists. The projected (over-
run) underrun is also expressed as a percentage of the
planned cost immediately above the dollar aount. Paren-
theses are used as a notational device to indicate (over-
runs) (overruns) underruns in excess of one billion dol-
lars print as 999;999.

WT CRIZCAL SQ-c(EES)

The slack, in weeks, associated with the " and "L" nota-
tions shown in the Schedule Completions 6 This figure
represents the worst slack (least algebrai) with respect
to designated program end pAnts fe amW of the setivities
within the summary item.

O COMPLETIO DAT

The day, month, and year of the wS," "A,"z; " and HLH pesi-
tiMos om in the Shsdule Cospl aeioms @
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@ SCHEDULE CALEDR

A calendar time reference for display of schedule comple-
tions. The calendar contains one division for all prior
years, two years divided by months, four years by years,
and one division for all later years. When the calendar
is printed by a computer, one space is leftbetween the
months before and after the Cut Off Date (5!. A "Time
Now" line is printed in this space. If the cut off date
falls between the 10th and the 30th of a month, that month
is considered to be the "past month," and it appears to
the left of the Time Now line. If the cut off date falls
between the 1st and 10th of a month, that month is con-
sidered to be the "next future month" and it appears to
the right of the Time Now line. asch year the calendar
is adjusted so that two years, by mnthe, appesr Asm of
the Time Now line.

@ SCHEDULE COuLETIONS

Two types of schedule completions are displayed in this
section:

The scheduled (S) or actual (A) completion
of all work contained within thA aumnary
item shown in the Item column (V.
The earliest (E) and latest (L) completion
for the most critical schedule element or
effort with respect to designated program
end points within that summary item.

The symbol "S" is used to show the scheduled completion
date of all work within the item. The "S" is located under
the calendar position of the directed date (TD) or the
scheduled completion date (TS). The scheduled date used
is derived from one of the following sources in a priority
soqence beginning with the first listed source:

" The latest scheduled activity completion date
(Ts) received from the P3RT TIM data which is
associated with that item.

" The latest calculated activity completion date
(based on 22) received from the PUT T113 data
which is associated with that item.

VIZ.9



If all activities associated with the item are reported
complete by PERT TIME an "A" is printed in the position
of the latest of these dates, and no "S" is printed.

The "E" and "L" symbols represent the earliest completion
date (SE) and latest completion date (SL) for the most
critical schedule element or effort within the item with
respect to designated program end points. The most criti-
cal element within an item may or may not be the same as
the last scheduled item. This will depend on whether
there are critical interfaces within the item which pose
more serious constraints from a program point of view than
the completion of a total item itself. The most critical
element is the one with the worst slack (least algebraic)
within the item. The "E" and "L" positions, therefore,
portray the earliest completion date and the latest com-
pletion date for that activity within the summary item
with the worst slack status. When several activities have
the same worst slack condition (for instance, when they
are all on the same path), the "Z" and "L positions re-
flect the last activity on that path.

OREMARKS
Notations made by an analyst to indicate critical cost and
schedule conditions within summary items. Reference may
be made, by paragraph number, to the Problem Analysis Re-
port for a detailed analysis of the critical conditions.
The heading for this aroa of the report is not conputer
printed.
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PERT COST

Program/Project Status Report

The Program/Project Status Report is a comprehensive
computer-produced output report. It is organized to reflect
the end-item work breakdown structure and provides time and
cost information from the work package level up to the top
of the program.

For each work package and summary item shown on the re-
port, there is a line of item description followed by a line
of significant time and cost information. The first le pre-
sents data for the summary item shown in title block 2.
Subsequent lines show all subdivisions of that item down to
the work package levels. (Work packages may appear at dif-
ferent levels of the work breakdown structure.)

The primary purpose of the Program/Project Status Report
is to back up the Management Summary Report. The two reports
contain similar information, but where the Management Summary
Report highlights information for a manager, this report re-
tains detail for an analyst. The Management Summary Report
is divided for distribution and the Program/Project Status
Report remains intact as reference material for the entire
portion of the programn for which reposrte e prpered.
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DEFINITIONS

'Program/Project Status Report

Standard data as listed in the Management umeary Report
Definitions.

CHARGE OR SUMMARY NUMBER

The noun description and charge or summary number of each
work package or summary item for which time information
and cost information are presented in the report. For a
work package, the charge number is the contractor or gov-
ernment charge number (shop order number, work order num-
ber) used to identify the work package 'for purposes of es-
timating and accumulating costs. The title or short de-
scription of the charge number is printed immediately above
the number itself. For the summary item, the summary num-
ber is the identification of an end item on the work break-
down structure above the work package level. The title or
description of the sumary item is also printed directly
above the sunmry number.

0 LEVEL

The number of the level on the work breakdown structure
at which the charge or summry number appears.

® FIRST EVENT NUMBER

The number of the first event in time for the work package
or summary item. This event number defines the beginning
of the work package or sumry item in relation to the net-
work.

(D LAST EVENT NUMBER

The number of the last event in time (based on SE) for the
work package or su iary item. This event number defines
the end of the work packs" or sunmm7 Item in relation to
the network.

VII.14



Q SCHEDULED OR ACTUAL (A) COMPLETION DATE

The calendar date on which all the work contained in the
work package or summary item is scheduled for completion
or was actually completed. The scheduled completion date
(Ts) is established by management as an internal control
on the completion of the work. If no scheduled completion
date has been established for the work package or summary
item, the column is blank. The actual completion date
(TA) is the date on which all work in the work package or
summary item has been completed. When the date in this
column is an actual completion date, an "A" is printed in
front of the date.

@EARLIEST-LATEST COMPLETION DATE
The .3arliest calendar date (SE) on which the work package
or summary item can be completed and the latest completion
date (SL ) on which the work package or summary item can be
scheduled for completion without delaying the completion
of the program. When the work package or summary item has
been completed, this column is blank.

The earliest completion date (SE), printed on the upper
line, is calculated in the PERT TIME System by:

" summing the scheduled elapsed time (to)
values for activities on the longest
path from the beginning of the program
to the end of the work effort; and

• then adding this sum to the calendar
start date of the program.

The latest completion date (BL), printed on the lower line,

is calculated by:

" summing the scheduled elapsed time (ts) values
for activities on the longest path from the end
of the work effort to the end of the program;
and

" then subtracting this sum from the calendar end
date of the program.
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If the longest path contains activities which are not sched-
uled, expected elapsed time (te) values for the unscheduled
activities will be processed as scheduled elapsed t (ts)
values in the calculation of S. and S .

MOST CRITICAL SLACK (WEEKS)

The worst (least algebraic) slack with respect to the des-
ignated program end points, in weeks, for any of the activ-
ities within the work package or summary item. This slack
is based on a comparison of SL minus SE for each activity.
The slack indicated will not necessarily be the difference
between the SL and SE for the end of a work package or sum-
mary item since the worst slack situation may be associated
with an activity within the work package or summary item.
The number of the network event at the end of the worst slack
path within the work package is printed below the slack
value. If the work package or sumary item b been com-
pleted, this column is blank.

0 VALUE (WORK PERFORMED TO DATE)

The total planned cost for work completed within the sum-
mary item or work package. This value is determined by
summing the Planned Cost 6 for each completed work
package. If a work package is in process, the part of its
total planned cost which applies to work complete i ap-
proximated by applying th ratio of Actual Cost to
Latest Revised Estimate b for that work package. The
value for any item on the work breakdown structure is the
sum of the values computed for the work packages below it.

G ACTUAL COST (WORK MROMED TO DATE)

The actual expenditures incurred plus any unliquidated com-
mitments charged or assigned to a work package. For sum-
mary items, the appropriate work package data is summd.

(OVERRUN) UNDERON (WORK PERFORMED TO DATE)

The Value 3 for the work performed to date minus the
Actual Cost for that sans work. Where value exceeds
actual cost, an underrun condition exists. Where actual
cost exceeds value, an overrun condition exists. The
(overrun) underrun is also &xpressed as a percentage of

Vul6



the value of work to date immediately above the dellar
amount. Parentheses are used as a notational device to
indicate overruns.

OPLANNED COST (TOTALS AT COMPLETION)

The approved planned cost for the total work package. For
summary items, the appropriate work package data is sued.

SLATEST REVISED ESTIMATE (TOTALS AT COMPLETION)

The latest estimate of cost for the total work package.
This estimate is the sum of actual costs plus estimates-
to-complete for each work package. For summary items, the
appropriate work package data is summed. This estimate is
also known as anticipated final cost. For a completed
work package or summary item the latest revised estimate
equals the Actual CostG

( PROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

The Planned Cost minus the Latest Revised Estimate
@o. When planned cost exceeds latest revised estimate, a
p ected underrun condition exists. When latest revised
estimate exceeds planned cost, a projected overrun condi-
tion exists. The projected (overrun) underrun is also ex-
pressed as a percentage of the planned cost immediately
above the dollar amount. Parentheses are no" as a nota-
tional device to indicate overruns.
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PERT COST

Organization Status Report

The Organization Status Report, Figure VII-5, provides
operating level contractor managers with detailed information
breakdown from the available store of data in the PERT COST
computer program. Several types of reports may be produced
within this format by changi the sorting sequence of the
Network Code, Charge Number (6, Responsible Ornization (7),
Performing Organization 8, and Resource Code 9Vas foliova

• Performing Organization 1. Charge Number 2.
Responsible Organization 3. Resource Code 4
(Figure VII-6)

• Resource Code 1. Charge Number 2. Responsible
Organization 3. Performing Organization 4

• Charge Number 1, Responsible Organization 2.
Performing Organization 3, Resource Code 4
(Figure VII-7)

• Responsible Organization 1, Charge Number 2.
Performing Organization 3. Resource Code 4

" Network Code 1. Performing Organization 2.
Charge Number 3, Responsible Organization 4.
Resource Code 5

* Network Code 1, Resource Code 2. Charge Num-
ber 3. Responsible Organization 4. Performing
Organization 5

* Network Code 1, Charae Number 2. Responsible
Organization 3. Performing Organization 4.
Resource Code 5

* Network Code 1. Responsible Organization 2.
Charge Number 3. Performina Organization 4.
Resource Code 5

Totals are shown on the reports for the first and second sort
categories only.

Vii.18



IL-
aall

I 9
ag

& -ogz

CL n

WMW

-0 8

a 

r

ILI

IMI-.

~~Viz 19j



z
~0

A 9 -
NO

* .- 4. - 0at

a- a it 9

0

.4il 20.



-

I

U

3

I! '~

* I

SM SM *-s-5.i ..- S-* 44=
22 33 0000

I-. z
4* - I&i

-t (ID

4. '4
4- z
-J 0

4

~~0 m
42 I-

4
- a

0ii -

Ii L;..
au I-.
- 44
- I-

U (0
a z

2
I- I-

I I
* ±

VIZ. 21



J

DEFINITIONS

Organisation Status Report

0-0
Standard data as listed in the Management Sury Pmport

Definitions.

0-0 IDENTIFICATION

The sorting sequence for these identification columns is
indicated in the report title. Information will appear
only in those columns listed in the title.

® CARGE NUMBER

The noun description and charge number for each work pack-
age for which time information and cost information are
presented in the report. This is the contractor's charge
number (shop order number, work order number) used to iden-
tify the work package for purposes of estimating and accu-
mulating costs. The title or short description of the
charge number is printed immediately above the numer it-
self.

O R SPONSIBLE ORGANIZATION

The contractor' s orga ization responsible for manment
of the work package 6.

® PERFORMING ORGAMIZATION

The contractor's department or organization which will
perform work on the work package.

The contractor's oude for & partiuar n w sk ill or
material type.

0 - NAN-HOURS

Cost Information abmen in this area of the report my be

V11.22



used for services and facilities, such as computer uage,
as well as for direct labor. Wo totals are Amm in thei
columns.

@ ACTUAL WORK TO DATE

The actual man-hour expenditures assigned to a work pack-
age or work package subdivision.

@ PLANNED (TOTALS AT COMPLETION)

The approved planned man-hours for the work package or
work package subdivision.

SLATEST REV. EST. (TOTALS AT COMPLETION)

The latest estimate of man-hours for the work package or
work package subdivision. This estimate is the sum of
actual man-hour expenditures plus estimates-to-complete.
This estimate is also known as anticipated final cost.
For a completed work package or work package subdivision
the latest revised estimate equals the Actual Work to
Date

OPROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

The Planned Man-hours 1 minus the Latest Revised Esti-
mate (2 . When planneJ man-hours exceed latest revised
estimate, a projected underrun condition exists. When
latest revised estimate exceeds planned man-hours, a pro-
jected overrun condition exists. Parentheses a used as
a notational device to indicate overruns.

G-6 DIRECT COSTS $(000)

Cost information in this area of the report represents
materials and other direct costs as we as the diret
labor dollar value of oosts shown in Q0) through .3).
Total dollar costs may be used when th are more affro-
priate to a contractor's normal operation than direct
costs.

@ ACTUAL COST (WORK TO DATE)

The actual expenditures incurred plus any unliquidated
comitments charged ot assigned to a work package or work
package subdivision.

VUI.23



@ PLANND (TOTALS AT COMPLETION)

The approved planned cost for the work package or work

package subdivision.

)LATEST REVISED ESTIMATE (TOTALS AT COMPLETION)

The latest estimate of cost for the work package or work
package subdivision. This estimate is the sum of actual
costs plus estimates-to-complete from time now to end of
program. This estimate is also known as anticipated fi-
nal cost. For completed work the latest revised estimate
equals the Actual Cost

PROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

Planned Cost 1 minus the Latest Revised Estimate
6 When planned cost exceeds latest revised estimate,

a projected underrun condition exists. When latest re-
vised estimate exceeds planned cost, a projected overrun
condition exists. The projected (overrun) underrun is
also expressed as a percentage of the planned cost immedi-
ately above the dollar amount on total lines. Parentheses
are used as a notational device to indicate overruns.

OST CRITICAL SLACK (WEEKS)

The worst (least algebraic) slack with respect to desig-
nated program end points, in Weks, for any of the activi-
ties within the work package (6. Slack pertains only to
the work package (charge numbe ) itself, not to the further
cost element breakouts shown in this report. If the work
package has been completed, this column is blank.

@SCEDULED OR ACTUAL (A) COMPLETION DATE
The calendar date on which all the work contained in the
work package is scheduled for completion or was actually
completed. The scheduled completion date (TS ) is estab-
lished by management as an internal control on the comple-
tion of the work. If no scheduled completion date has been
established for the work package, the column is blank. The
actual completion date (TA) is the date on which all work
in the work package has been completed. When the date in
this column is an actual completion date, an "A" is printed
in front of the date. Completion date pertains only to the
work package (charge number) itself, not to the further
cost . nt beeknts a .own in this report.
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PERT COST

Financial Plan and Status Report

The Financial Plan and Status Report, Figure VII-8, pro-
vides data for a monthly comparison (at any given level) of
actual costs and/or latest revised estimates against planned
costs, and thus serves as a tool for monitoring the financial
plans. It shows historical (prior month) cumulative costs
and both incremental and cumulative costs for each future

th within the time period identified in the Report Dates

The report is available in two formats:

. by Month, and Charm Nmber (Figures VII-9), an
operating level report for use in detailed ana-
lyses of cost';

. by Month (Figures VII-10), a higher level sum-
mary which shows only totals by month, for the
susary item identified in block
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DEFINITIONS

Financial Plan and Status Report

Standard data as listed in the Managemnt sunwry Asport
Definitions.

14ONTH

The accounting time period for which (or through which)
estimates and actuals are shomm.

CHARGE NUMBER

The contractor or government organization charge number
(shop order number, work order number) used to identify
the work package for purposes of estimating a d smat-
ing costs.

®ACTUAL (INCREMENTAL COST)

The actual expenditures incurred plus any unliquidated c -
mitments charged or assigned during the indicated ath (6j.
This value is shown for individual Charge Numbers when
they are included in the report. This colui is enly
for the month preceding "cut off date."

® PLANNED (INCREMNTAL COST)

The approved planned cost for the indicated Month 8.
This value is shown for individual Charge Numbers7 when
they are included in the report. No information anears
in this column for prior months.

) LATEST REVISED ESTIMATE (INCREMENTAL COST)

The latest estimate of cost for the indicated JMonth (
This value is shown for individual Charge Number7tn
they are isluds in the report.
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@ (OVER) UNDER PLAN (INCREEMNTAL COST)

T Planned Cost minus the Latest Revised Estimate
• When planned cost exceeds latest revised estimate,

a projected underplan condition exists. When latest re-
vised estimate exceeds planned cost, a projected overplan
condition exists. Parentheses are used as a notational
device to indicate an overplan condition. No informtion
appears in this column for prior months.

SACTUAL (CUMULATIVE COST)

The actual expenditures incurred plus any unliquidated
commitments charged or assigned during the period from
the beginning of the program to the end of the indicated
Month . This value is shown for individual Chaep Num.-
bers R when they are included in the report.

SPLANNED (CUMULATIVE COST)

The approved planned cost during the period from the be in-
ning of the program to the end of the indicated Honb ()
This value is shown for individual Charge Numbers n
they are included in the report.

3LATEST REVISED ESTIMATE (CUMULATIVE COST)

The latest estimate of cost during the period from the b
ginning of a program to the end of the indicated Mo th 6 i.
This value is shown for individual Charge Numbers 7 when
they are included in the report. This estimate is the sum

of actual costs plus estimates through the end of the indi-
cated month. For the period prior to the cU& off date, the
latest revised estimate equals the Actual

S(OVER) UNDER PLAN (CUMULATIVE COST)

T% Planned Cost 1 minus the Latest Revised Estimate
U When planned cost exceeds latest revised estimate,

a projected underplan condition exists. When latest re-
vised estimate exceeds planned cost, a projected overplan
condition exists. Parentheses are used as a notational de-
vice to indicate overplan.
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PERT COST

Summary Financial Forecast

The Summary Financial Forecast, Figure VII-il, presents
actual and planned or budgeted costs, grouped by summary item
or cost category, for any level of the work breakdown struc-
ture. The summary items are derived from the work breakdown
structure; cost categories are derived from entries made on
the Resource Code/Cost Category Input Form.

This report is available in four forms:

. by Summary Item by Year (Figure VII-12)
This report presents the total cost for each
of the summary items on a specified level.

. by Summary Item by Month
This report presents the same information
as the report above, but with the additional
detail of costs by month.

. by Cost Category by Year

This report presents hours, direct dollars,
and total cost for each cost category
entered in the system. (If resource codes
are not associated with a cost category,
their costs will appear in the "undefined
category.") This report also shows totals
for labor hours, direct labor dollars, direct
dollars, overhead (including G&A Fee), and
total dollars. ("Overhead GMA Fee" value is
derived by subtracting direct costs from
total dollars.)

* bV Cost Category by Month (Figure VII-13)
This report presents the same information
as the above report, but with the additional
detail of costs by month.
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DEFINITIONS

Summary Financial Forecast

(D-0
Standard data as listed in the MInagement Summry Report

Definitions.

SUMMARY ITEM/COST CATEGORY

The item or category which identifies the line item of cost
summarization. When data is identified by summary item,
totals are presented for all s mmary items at the work break-
down level indicated in item Z2 of the header block. When
data is identified by cost category, an additional identifi-
cation is made of hours, direct cost, and total cost for
each category.

The level on the work breakdown structure of the summary
item in column C6. When costs are presented by cost cate-
gory, this column identifies the type of cost for the line
item (i.e., hours, direct dollars, total dollars), as well
as the level of the sammary item for which cost category
totals are presented.

®) PRIOR FY

The cumulative cost for each line item up to, but not in-
cluding, the current fiscal year. This column appears only
in the reports which present a forecast by years.

®CURRENT FY

The cumulative cost for each line item from the beinning
of the fiscal year to the Cut Off Date
N) OjCAT PBR.9ps

The time periods for which incremental cost forecasts are
suammarized for each line item. The two reports by year
present individual "forecast" totals for each of six years

VUI.35



following the current fiscal year. The two reports by
month present individual forecast totals fr each of
twelve months following the Cut Off Dte

TO COMPLETE

The total forecast cost for each line item for all years
beyond and including the seventh year after the current
fiscal year. This column appears only in the reports which
present a forecast by years.

The total of all forecast and actual cost f each line
item within the period of the Trm (Span) (5). This coim
appears only in the reporta whbia pgment a by
yeIrs.
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PERT COST

Manpower Loading Report

The Manpower Loading Report, Figure VII-14, is intended
for use by contractors to report manpower loading for various
levels of summary within the program. The Manpower Loading
Report lists actual, planned, and latest estimated monthly
man-hours for the deGired level smmary by the type of
manpower.

The report is available to contractor management in two
forms:

by Resource, Month (Figure VII-15), as an
aid in the analysis of the use of skills
throughout the program organization. The
resource report is normally useful only for
selected resource codes whicn represent
labor skills rather than services, facilities
usage, or other costs which may be estimated
in hours; and

by Performina Oraanization, Month. Resource
(Figure VII-16), as a more detailed aid in
the analysis of departmental manpower loading.

For Air Force analysis of Contractor Manpower Loading, a
standard manpower classification system of five categories
has been adopted as representative of the major type of labor
in the aerospace industry. These categories ares

" Engineering Support;
" Scientific and Engineering
" Management and Administrationy
" Shops and Productioni and
" Other

A labor suemary for one category is shown in figure VII-17.
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DEFINITIONS

Manpower Loading Report

0-0
Standard data as listed in the - At omary Mport
Definitiont.

@-o IDENTIFICATION

The sorting sequence for these identification columns is
indicated in the report title. Information will appear in
only those coluns listed In the title.

The accounting time period for which oetivatee and actual*

are shown.

(D RESOURCE (SKILL) CODE

The contractor or government organization code for a par-
ticular manpower skill.

®PErFtORMING ORGANIZATION

The contractor or government organization which will per-
form work on the work package.

® CHARGE NUMBER

The contractor or governmnt organization charge number
(shop order number, work order number) uod to identify the

work package for purposes of estimAting mad aee aiag
costs.

ACTUAL (MAN-HOURS)

The actual man-hour expenditures incurred or assigned to a
work package or work package subdivision. ThAi information
may appear only as a total figure wa charge amboe ae
not sbmun in the wesort.
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@PuuNNED (MAN-HOURS)

The man-hours planned for a work package or work package
subdivision during the indicated month. This information
may appear only as a total figure when charge flmtS ar
not shown in the report.

@LATEST REVISED ESTIMATE (MAN-HOURS)

The latest estimate of man-hours for a work package or
work package subdivision during the indicated month. This
information may appear only as a total figure %ba baqp
numbers are not shown in the report.

@(OVER) UNDER PLAN (MAN-HOURS)

The Planed Man-hours 11 minus the Latest Revised Esti-
ate . When planne man-hours exceed latest revised

estimate, a projected underplan condition exists. When
latest revised estimate exceeds planned man-hours, a pro-
jected overplan condition exists. Parentheses are used
as a notational device to indicate an oveplan comdition.

MOST CRITICL Sl (WEEKS)

The worst (least algebraic) slack with respect to desig-
nated program end points, in eks, for any of the activi-
ties within the work package 9). Slack pertains only to
the work package or charge nuzer itself, not to the fur-
ther cost elemnt breakouts shown in this report. If the
work package has been completed or if the harge numer is
not sh n, this aolmin is blank.
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PERT COST

Cost Category Status Report

The Cost Category Status Report, Figure VII-18, presents
a grouping of functional, hardware, or other significant cost
eleumnts in specified categories for reporting purposes.

These cost categories are established by relating work
packages or elements of cost within work packages to the speci-
fied categories. Thus, no distortion of the work breakdown
structure is required to segregate this data.

Any cost categories which satisfy this relationship to
the work breakdown structure may be established for a program,
but once established, they must remain as originally defined
for the life of the program.

The Cost Category Status Report provides, for each coat

category, a manpower and total dollar comparison of:

. planned versus actual expenditure to datel

" planned versus latest revi ed eatisate at

comletion.
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DEFINITIONS

Cost Category Status Report

0-0
Standard data as listed in the Management Sumeary Report
Definitions.

COST CATEGORY

The name and/or number of a functional, hardware, or other
significant cost category for which costs are to be sum-marized.

0-Q ©MAN-HOURS
Information shown in this area of the report may represent
services and facilities usage, as well as direct labor.
Totals are shown only for each cost category.

( PLANNED (TO DATE)

The approved planned man-hours assigned to all work pack-
ages or work package ubdivisions identified with the indi-
cated Co t Category (6 from the beginning of the Ter
(Span) ) to the Cut Off Date®.

(i) ACTUAL (TO DATE)

The actual man-hour expenditures incurred, charged, or as-
signed to all work packages or work package sjjbdivisions
identified with the indicated Cost Catgory .

® PLANNED (TOTALS AT COMPLETION)
The approved planned man-hours assigned to all work pack-
ages or work package bdivisions identified with the indi-
cated Cost Category (.
LATEST REVISED ESTIMATE (TOTALS AT COMPLETION)

The latest estimate of man-hours for all the work packages
or work package subdivisions identified with the indicated
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Cost Category 6. This estimate is the sum of actual man-
hour expenditures plus estimates-to-complete. When all
work packages associated with the cost category are com-
pleted, Latest Revised Estimate 6 equals Actual (To
Date) @ .

@ PROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

The Planed Man-hours 9 minus the Latest Revised Esti-
mate i1. When planned man-hours exceed latest revised
estimate, a projected underrun condition exists. Whon
latest revised estimate exceeds planned man-hours, a pro-
jected overrun condition exists. The projected (overrun)
underrun is also expressed as a percentage of the planned
cost inmediately above the number of man-hours. Paren-
theses are used as a notational device to indicate overruns.

0 " TOTAL COST $(ooo)

Cost information in this area of the report represents
materials, other rect costs labor dollar value of man-
power (shown in 7 through and overhead.

@ PLANND (TO DATE)

The approved planned cost assigned to all work packages or
work package subdivisions identified with the indicated
Cost Category froA e g ot brm (m) ®
to the Cut Off ite 

g.

@ACTUAL (TO DATE)
The actual expenditures incurred plus any unliquidated com-
mitments charged or assigned to work packages or work pack-
aTe subdivisions identified with the indicated Cost Categoey

()PLANNED (TOTALS AT COMPLETION)

The approved planned cost assigned to all work packages or
wek peda e subdivisions i ,tifod with the indicated
coet categes.

VIZ." 4



@ ATEST REVISED BSTIMAT (TOTALS AT COMPLETION)

The latest estimate of cost for all the work packages or
work package s ivisions identified with the indicated
Cost Category ( ). This estimate is the sum of actual ex-
penditures plus estimates-to-complete. When all work pack-
ages associated wit the cost category are com leted, Latet
Revised Estimate QJ) equals Actual to Date A .

)PROJECTED (OVERRUN) UNDERRUN (TOTALS AT COMPLETION)

The Planned Cost 6 minus the Latest Revised Estimate @ .
When planned cost exceeds latest revised estimate, a pro-
jected underrun condition exists. When latest revised esti-
mate exceeds planned cost, a projected overrun condition
exists. The projected (overrun) underrun is also expressed
as a percentage of the planned cost immdiately above the
dollar amount. Parentheses am used as a notatimal dvice
to indicate ovrruns.
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I. Manually Prepared Reports

The following reports are manually prepared following
aalyi og the ubm* a hne prepared repots.
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PERT COST

Cost of Work Report

The Cost of Work Report, Figure VII-20, is a graphical
equivalent of the Financial Plan and Status Report, with the
additional feature of showing the distribution of actual costs
and the value for work performed to "time now."

The Cost of Work Report is manually prepared each month
from data contained in the Financial Plan and Status Report.
The Cost of Work Report provides a comparison of:

" projected cost versus planned cost at
completion;

" valuo for work performed versus actual
cost to date;

" planned rate of expenditure versus actual
rate of expenditure to date;

" planned rate of expenditure versus latest
estimated rate of expenditure to completion.
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DEFINITIONS

Cost of Work Report

(-0
Standard data as listed in the Management Sury Report
Definitions.

® PLANNED COST

The planned cost for the Summary Item 2 , plotted cumula-
tively by month. Values are plotted eac mnth from the
Financial Plan and Status Report, column Q).

O ACTUAL

The actual cost for the Summary Item Q, plotted cumula-
tively by month. This line is developed by plotting, each
month, the new cumulative actual ost from the Financial
Plan and Status Report, column

LATEST REVISED ESTIMATE

The latest estimate of cost for the Summary Item 2 , plot-
ted cumulatively by month from "tim now" to progrm comple-
tion. This value is available from the Financial Plan and
Status Report, column (3)

®VALUE FOR WORK PERFORMED

planned cost for work completed within the Summary Item
plotted cumulatively by month. This line is developed

by plotting, each month, the new value of work performed
date from the Financial Plan and Status Repot, Remarks
(or from the Program/Project Status Report Al)l.

V11.53



PERT COST

Cost Outlook Report

The Cost Outlook Report, Figure VII-21, shows (for any
given level and summary item) the projected cost status at
work completion. It also shows what the projected cost was
at every cycle previous to the current one, thus providing
for the recognition of trends.

Each month, new projections which provide new entries for
the Cost Outlook Report are obtained from the Management Sum-
mary Report. The Cost Outlook Report is manually prepared by
periodically plotting the projections obtained. These pro-
jections may be plotted by month for two years, after which
the report is redrawn to show previous projections condensed
by year.

Limit lines, established by the manager for each program,
identify the values of (overrun) underrun which require a nar-
rative analysis to be included in the Problem Analysis Report.

VI
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DEFINITIONS

Cost Oitlook Report

0-0
Standard data as listed in the Management Summary Report
Definitions.

TARGET

The planned cost for the Summary Item 0 identified i
the title block. An arrow indicates on the Calendar
the date when the target value was established.

0 CALENDAR

The calendar shows two years of projected values by month
and six years of condensed historical information. Manag-
ers may elect to use other time scales.

® LIMIT LINES

Limit lines, established for each program, identify the
values of (overrun) underrun which require that a narra-
tive analysis be included in the Problem Analysis Report.

® PROJECTED (OVERRUN) UNDERRUN
This value, from the fanagement Sumeary Report, Projected
(Overrun) Underrun 621), in plotted each math.
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PERT COST

Problem Analysis Report

The Problem Analysis Report is a narrative report pre-
pared to supplement the Management Summary Report and other
reports which identify significant problems.

The report contains three basic sections:

" a summary analysis of the contractor's
portion of the program covered by the
Management Summary Report;

" an analysis of the tasks in which current
or potential problems exist. Problems may
pertain to schedules, costs, technical
performance, or combinations of these;

" a narrative description of:

" the nature of the problem;

" the reasons for cost and/or schedule variancet

" the impact on the immediate task;

" the impact on the total program; and

" the corrective action: what action,
by whom, when, and the expected effect.

Additional instructions for preparation of this report will
be established by the government and the contractors for each
program.
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PERT COST

Schedule Outlook Report

The Schedule Outlook Report, Figure VII-22, shows (for
any given level and summary item) the projected schedule
status at work completion. It also shows what the projected
schedule status was at every cycle previous to the current
one, thus providing for the recognition of trends.

Each month, new projections are obtained from the Manage-
ment Summary Report, which provide new entries for the Sched-
ule Outlook Report. This report is manually prepared by per-
iodically plotting the projections obtained. These projections
may be plotted by month for two years, after which the Sched-
ule Outlook Report is redrawn to show previous projections
condensed by year.

This report may be prepared to reflect either of two kinds
of trend information:

" A preselected significant milestone may be
tracked for each item.

" The most critical activity in the item (for
which E and L are shown on the Management
Summary Report) may be plotted. As critical
paths shift, this method will result in a
"trend" line which portrays the history, not
of a single milestone, but of the maximum
slack value calculated for all events associ-
ated with the item.

Limit lines, established by the manager for each program,
identify the values of schedule status which require a narra-
tive analysis to be included in the Problem Analysis Report.
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DEFINITIONS

Schedule Outlook Report

Standard data as listed in the Management suary Report

Definitions.

) TARGET DATE

planned scheduled completion date for the Summary Item
2 identified in the title block. An arrow indicates on

Calendar 3 the date when the target value was ostab-
lished.

(D CALENDAR
The calendar shows two years of projected values to be
plotted by month, and six years of condensed historical
information. Nanagers my elect to use other time scales.

® LIMIT LINES

Limit lines, established for each program, identify the
values of schedule slippage which require that a narrative
analysis be included in the Problem Analysis Report.

GPROJECTED SCHEDULE STATUS

This value, from the Most Critical Slack @ of the Manae-
ment Sumary Report, is plotted each month.
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PERT COST

Manpower Loading Display

The Manpower Loading Display is a graphical presentation
of the data contained in the Manpower Loading Report and is
manually prepared. An example of a commonly used presenta-
tion format is shown in Figure VII-23. Data definitions in
this figure are keyed to the definitions for the Manpower
Loading Report.
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CHAPTER VIII

ANALYSIS

Analysis of the PERT COST data prior to presentation of
information to management is most important to the successful
use of the PERT COST System. This chapter describes some of
those areas in which a careful analysis is particularly im-
portant.

A. The Analysis and Presentation Functions

The PERT COST analysis must be concise, accurate, and
significant for that level of management making use of it.
It should:

" provide continual evaluation of current and
projected program status;

" allow the preparation of program progress and
problem reports to management on a cyclical
basis; and

" be regularly used by management in the decision-
making process and the taking of necessary
corrective management action to secure timely
accomplishment of program objectives within
planned cost.

Program objectives and plans for their attainment are
initially generated at the highest level and become progres-
sively more detailed as they are communicated downward through
the organizational structure. The reverse is true of progress
reporting and evaluation, which become progressively less de-
tailed as they are channeled upward through the organizational
structure.

The analysis and the presentation of facts in consistent
summary-type reports with explanations of problems provide
higher levels of management with a basis for program deci-
sions. Management confidence in these summary reports and
evaluations depends upon the assurance that the information
has been derived from a realistic data base. This realism
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begins at the detailed work package level where estimates
and actual measurements are based on relatively small,
easily recognized work segments. It culminates with the
ability of the analyst to interpret machine-prepared sumry
reports and to prepare, at each program level:

. a correct description of program status;

. an accurate description of the most critical
program problems; and

. a listing of workable alternative solutions
to these problems.

To provide this information, the analyst must examine each
indicated potential problem area and:

. verify the reasonableness of the indication by
using cross-checking methods designed to un-
cover data input or processing errors;

. validate the existence of the problem through
discussions with the responsible organization;

. document alternate solutions through discussion
with the responsible organization; and

* prepare management reports end displays which
will present the problems and solutions in a
format suitable to each management level.

Figure VIII-l shows a possible format for presentation of
this information to management.

The PERT COST System can produce machine prepared summary
reports for several levels of management at the same time.
In this way, the review of top level reports is not delayed
by the lengthy process of sequential analysis at each level.
The elimination of this delay, however, results in information
which may not be as valid as that which has been subjected to
sequential analysis. Therefore, the machine prepared reports
must be directed to the analyst and should not be used by
a manager before being validated.

The machine prepared reports are presented in a manage-
ment display format to facilitate the analyst's preparation
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of a final display after validation of the data. The follow-
ing table identifies the machine prepared reports which are
commonly used by the analysts to prepare three standard types
of manually prepared management displays.

Machine Prepared Manually Prepared
Source Reports Reports

Management Summary Report, Management Summary
Project Status Report, (Display and Prob-
Milestone Report, lem Analysis)
Summary Financial Forecast

Summary Financial Forecast,
Financial Plan,
Project Status Report, Cost of Work Report
Prior Month Project

Status Report

Management Summary Report, Cost and Schedule
Milestone Report, Outlook Reports
Summary Financial Forecast

B. Analysis of the Output Data

The following analyses are necessary in validating pro-
gram status and problem indications. Each procedure dis-
cussed relates to analysis of the Management Summary Report.

1. Relationship between Time and Cost Variance

When both critical slack condition and a cost overrun
are indicated for a summary item, the manager must be told
whether the two indications are related. The critical slack
could indicate either:

an opportunity to apply additional resources
to improve the total program schedule (unre-
lated to the cost overrun of this suary item);
or

VIII.3



* a schedule slippage in the major effort of
this summary item (related to the cost
overrun indication).

The Schedule Option' is often used to facilitate this analy-
sis operation. Significant milestones are chosen which rep-
resent the completion of the major effort in selected summary
items in the near future. A scheduled date is assigned to
each selected milestone, and the Schedule Option is exercised
for the corresponding network event during processing by the
USAF PERT computer program. Thus, the most critical path re-
lated to cost status of the summary item would be anchored to
this significant milestone completion and would be easily de-
tected.

2. Source of Cost Variance

The following analyses are typical of those required to
identify indicated cost overruns and underruns:

• The Project Status Report or the lower-level
Management Summary Reports are examined to
identify the task(s) responsible for the
variance.

" The Cost Outlook Report is examined to see if
this indication is a sudden departure from
the trend. If so, the responsible organiza-
tion is consulted to validate the variance.
(Reporting large actual expenditures to the
PERT COST System prior to the calendar period
for which they were planned often produces a
temporary, but severe, overrun indication at
summary levels.)

" The Manpower Loading Report and Financial
Plan are examined to determine the time
period in which the variance occurred. After
consultation with the responsible organizations,

IThe Schedule Option allows slack calculations to be anchored
on intermediate network events, treating them as network end
events. A detailed explanation of Schedule Option can be
found in USAF PERT, Volume I.
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the plans which are susceptible to revision
are identified and those dates before which
revisions must be made to be effective are
also identified.

3. Program Changes

Cost variance and schedule slippage indications frequent-
ly appear in reports as a result of program decisions or re-
planning. These situations should be identified by the ana-
lyst to avoid unnecessary management concern. Typical condi-
tions are as follows:

• Engineering Change Proposal estimates entered
in the system before budgets (planned cost)
are established will cause an overrun indica-
tion.

0 Trade-off decisions in other program areas
may cause an overrun indication until budgets
are adjusted.

. Entry of budgets into the system for calendar
periods different from thoue for which estimates
are prepared (e.g., quarters versus months,
4-4-5 versus months) may produce unmeaningful
overrun or underrun indications, because the
system has no valid basis for comparison of
planned cost with the latest revised estimate.

The foregoing analysis examples are illustrative of the
need for analysis of the machine prepared output reports
prior to management use of the data. Additional description
of analysis requirements is contained in USAF PuRT, Volm V
(USA? PIRT Impleuentation Manual).
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APPENDIX A

PERT COST IN THE DEFINITION PHRSE

The objectives of the Definition Phase are:

" to identify in detail the schedule, cost,
and technical performance requirements of
a weapon system before the start of full
development;

• to establish firm and realistic specifi-

cations;

" to select the optimum technical approach;

" to identify high-risk areas; and

" to develop an adequate basis for a fixed
price or incentive contract for the Design
and Development Phase.

As a result of program definition, one of the following
actions can be taken:

. negotiation of fixed price or incentive
contracts for full-scale development
(it is intended that CPFF contracts will
be rare);

. undertaking of further exploratory ad-
vanced development of key components; or

. deferral or abandonment of the develop-
ment effort.

A. Definition Phases

The Definition Phase is structured in three phases:

* Predefinition, Phase IA, encompasses the
time from the Request for Approval to
initiate a program to the award of Defini-
tion Phase contracts.
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. Actual Definition, Phase IB, encom-
passes the time from award of Defini-
tion Phase contracts to submission of
contractor Definition Phase reports
and proposals for full-scale development.

* Decision and Phase II Contract Definiti-
zation, Phase IC, encompasses the time
from submission of contractor Definition
Phase reports and proposals to the award
of a full-scale development contract.

The elements of these phases are listed below:

Phase IA - Predefinition

" preparation of RFP;

" solicitation of bidders;

" bidders' conference;

" exchange of information;

. evaluation of proposals;

* selection:

technical concepts
. contractors

* debriefing of losers.

Phase IB - Actual Definition

" revision of specifications for Definition
Phase contract;

" negotiation;

" contract awards;

* definition of:

.concept

.design detail
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* interface considerations
* management concepts
* schedules
* costs
* development proposal
* other

" submission of final proposal;

" provision of task assignments to contractors
for Phase IC.

Phase IC - Decision and Phase II Contract Definitjzation

" contractors' performance of assigned
tasks;

" department evaluation of proposals and
Definition Phase reportsi

" department selection:

. concept
* contractor

. forward of department decision to DUM
with final TDP;

" DDR&B approval or other action;

" negotiation of definitized development
contract;

" announcement of winner;

" debriefing of losers;

* award of a definitized contract for Phase
II development (note: no award of letter
contract is planned).

B. PERT COST Requirements

When the Definition Phase is not used, the contractor
prepares a single proposal between Request for Proposal and
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contract negotiation. When the Definition Phase is used,
two proposals are prepareds a firm proposal (during Phase
3IA) and a "planning purpose" proposal (during Phase IB).

The most detailed implementation of PERT during the
Definition Phase occurs in Phase IB. During Phase IA, the
contractor develops the PERT System in response to a speci-
men Work Statement only and, in general, the work performed
is less detailed and less refined than it would be for a
proposal under a non-Definition Phase procedure. During
Phase IB, however, the work required to accomplish the end
items of the program is defined in greater detail. Figure
A-1 charts the differences among PERT COST application to
three proposal phases.
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PROPOSAL PREPARATION

NO DEFINITION DEFINITION PHASE
PHASE PHASE IA PHASE IB

Work breakdown Extended to lowest Extended to lowest Extended to level
structure and- level to which the level to which the at which manage-
item subdivisions program is defined program is defined able units for

at this "cime. at this time. planning and con-
trol exist.

Work packages Not normally de- Not normally de- Work packages de-
fined, fined, fined.

Networks and acti-Preliminary net- Preliminary net- Good detailed
vity time esti- works expanded, works upanded. networks develop-
matu ed, suitable for

integration into
Operating Program
Management Net-

__works.

Schedules Schedule compari- Schedule compari- Development of
sons made between sons made between schedule dates
program milestones program milestones sufficient to en-
and calculated and calculated able comuitment
event dates on event dates on on proposed com-
preliminary net- preliminary net- pletion dates and
works. works, cost estimating

at the work pack-
age level for
summarization in-
to firm proposal,

Cost estimates Made at level of Made at level of Made at work
firm task defini- firm task defini- package level
tion (for summari- tion (for summari- (for summariza-
zation into pro- zation into bud- tion into pro-
posal). getary cost esti- posal).

_mates).

FIGURE A-1

DEGREE OF PERT COST APPLICATION TO
CONTRACTOR PROPOSAL PREPARATION
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APPENDIX B

GLOSSARY OF SYMBOLS AND TERMS

SYMBOLS

A = An abbreviation for TA used in graphic reports.

E = An abbreviation for TE used in graphic reports.
L - An abbreviation for TL used in graphic reports.

S = An abbreviation for Ts used in graphic reports.

SE = Earliest completion date for an activity (based on ts).

S = Latest completion date for an activity (based on ts).L S

T = Actual date on which an event occurs or an activity
A is completed.

TD = Directed date for an event.

te = Expected elapsed time for an activity.

TE = The expected date on which an event will occur.

TL = Latest allowable date for an event (based on t e ).

t s = Scheduled elapsed time for an activity.

TS - Scheduled completion date for an activity or event.
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TEEMS

Account Code Structure

The numbering system used to assign summary numbers to
elements of the work breakdown structure and charge nmbers
to individual work packages.

Activity

A work effort of a program, which is represented on a
network by an arrow. An activity may also simply represent
a connection or interdependency between two events in the
network. An activity cannot be started until the event pre-
ceding it has occurred.

Activity Slack (See Slack)

Actual Costs

The incurred expenditures plus any unliquidated comit-
ments charged or assigned to a work effort.

Actual Date (Ta)

The calendar date on which an event occurred or an
activity was completed. This date must not be later than

the report date, and the beginning event must have occurred.

Beginning Event (BE) (Predecessor Event)

An event which signifies the beginning of one or more
activities on a network.

Charge Number

A number used for identifying the costs charged to a work
package.
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Commitment

An obligation within a corporate or government organiza-
tion to charge cost against a specific work package or summary
item. This charge may be made in advance of a legal obliga-
tion against the contract.

Completion Date (See Actual Date)

Constraint

The relationship of an event to a succeeding activity
wherein an activity may not start until the event preceding
it has occurred, and the relationship of an activity to a
succeeding event wherein an event cannot occur until all
activities preceding it have been completed.

Contract Number

The assigned government contract code.

Cost Activity

An activity which employs resources, the costs of which
are a direct charge to the program.

Cost Category

The name and/or number of a functional, hardware, or other
significant identification for which costs are to be summarized.

Critical Path

That particular sequence of events and activities in a
path that has the greatest negative or least positive slacky
therefore, the longest path through the network.
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Direct Cost

Costs charged directly to the contract (see ASPR 15-202).

Directed Date for an Event (TD)

Date for a specific accomplishment, directed by USA?,
DOD, or similar top level authority.

Earliest Completion Date (S

The earliest calendar date on which a work effort
(activity, work package, or summary item) can be com-
pleted. This date is calculated by:

" summing the scheduled elapsed times (t.) for
activities on the longest path from the begin-
ning of the program to the end of the work
effort; and

" then adding this sum to the calendar start
date of the program.

For distant time effort where scheduled elapsed times
(t.) have not been established, expected elapsed time (to)
will be used to calculate SZ.

Ending Event (BE) (Successor)

The event which signifies the completion of one or more
activities.

Estimate- to-Complete

The estimated man-hours, costs, and time required to
complete a work package or summary item (includes applicable
overhead except where only direct costs are specified).

B.4



Event

A specific, definable accomplishment in a program plan,
recognizable at a particular instant in time. Events do not
comsume time or resources.

Event Slack (See Slack)

Expected Date (T

The calendar date on which an event is expected to oc-
cur. It is calculated by adding to the date .of each start
event or completed event of the network the activity times
along each possible path up to the event under consideration.
The latest of these computed dates is the expected date of
completion for the event.

Expected Elapsed Time (tL)

The statistically derived estimate of the time an acti-
vity is expected to consume. (See USAF PERT, Vol. I)

Expenditure

Actual disbursement of funds for in-plant or subcontract
expense against a contract.

First Event Number

The number of the first event in time for a work
package or sunmnary item. This event number defines the
beginning of the work package or summary item in relation
to the network.

Indirect Cost

Cost which is prorated or allocated to a contract (see
ASPR 15-203).
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Labor (Direct)

Direct man-hours or dollars expended by personnel in-
volved in direct labor activities which affect the accom-
plishment of contract articles.

Last Event Number

The number of the last event in time (based on SE) for
a work package or summary item. This event number defines
the end of the work package or sunmary item in relation to
the network.

Latest Allowable Date fT

The latest date on which an event can occur without
creating an expected delay in the completion of the program.
The TL value for a given event is calculated by subtracting
the sum of the expected elapsed activity times (te) for the
activities on the longest path from the given event to the
end event of the program from the latest date allowable for
completing the program.

Latest Completion Date (SL.

The latest calendar date on which a work effort (acti-
vity or work package) can be scheduled for completion with-
out creating a delay in the completion of the program. This
date is calculated by:

" summing the scheduled elapsed times (ts)
for activities on the longest path from
the end of the work effort to the end of
the program; and then

" subtracting this sum from the calendar end
date of the program.
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For distant time effort, where scheduled elapsed times
(t ) have not yet been established, expectdd elapsed times (t )
wift be used to calculate S L

Latest Revised Estimate

The sum of the actual incurred costs plus the latest
estimate-to-complete for a work package or summary item as
currently reviewed and/or revised (including applicable over-
head except where only direct costs are specified).

Major Subcontractor

f A subcontractor so identified by mutual agreement be-
tween the System Program Office and the prime or associate
weapon system contractor.

Material Cost

Cost of material and purchased parts (including semi-
fabricated) consumed in in-plant manufacturing processes and
charged directly to the contract. This amount specifically
excludes subcontract costs.

Most Critical Slack (Weeks)

The worst (least algebraic) slack with respect to desig-
nated program end points for any of the activities within the
work package or summary item. This slack is based on SL-S E
for each activity. The slack indicated will not necessarily
be the difference between the S and SE for the end of a work
package or summary item, since the worst slack situation may
be associated with an activity within the work package or
summary item, rather than at the end of the work-package.

(Over) Under Plan

The planned cost to date minus the actual cost to date.
When planned cost exceeds actual cost, a projected under-
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plan condition exists. When actual cost exceeds planned
cost, a projected over-plan condition exists.

(Overrun) Underrun (Projected)

(See Projected (Overrun) Underrun)

(Overrun) Underrun (Work Performed to Date)

The value for the work performed to date minus the
actual cost for that same work. Where value exceeds actual
cost, an underrun condition exists. When actual cost exceeds
value, an overrun condition exists.

Planned Cost

The cost approved by management for a work package or
a summary item. For a work package, this cost may be de-
rived by direct estimate or by breakout of a planned cost
for a larger item. For a sunuary item, this cost may be
derived by a direct estimate or by summing planned cost of
subordinate items. The sum of all planned costs for work
packages and summary items should equal the total planned
cost for the program.

Program Breakdown Structure

Used interchangeably with work breakdown structure (see
Work Breakdown Structure).

Projected (Overrun) Underrun

The planned cost minus the latest revised estimate for
a work package or summary item. When planned cost exceeds
latest revised estimate, a projected underrun condition
exists. When latest revised estimate exceeds planned cost,
a projected overrun condition exists.
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Resource Code

A code to indicate the type of resource applied to the
work package by the performing organization.

Scheduled Completion Date (TsI

A date assigned for completion of an activity or accom-
plishment of an event for purposes of planning and control
within an organization.

Scheduled Elapsed Time (t6

The period of time scheduled for the performance of an
activity.

Slack

Activity Slack - The activity's latest completion time
minus its earliest completion time. The activity slack is
always greater than or equal to the slack of the activity's
ending event.

Event Slack - The time difference between the latest
and expected dates for an event (TL - TE ).

Slack may be positive, zero, or negative.

Subcontract Costs

Costs of the work of a manufacturer other than the re-
porting contractor in accordance with designs, specifications,
or direction of the reporting contractor, and designed speci-
fically for the subsystem being reported.

Summary Item

An item appearing in the work breakdown structure and
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used for the purpose of summarizing cost.

Sunmary Level

The number of the tier or level on the work breakdown
structure at which a summary number appears.

Summary Number

A number which identifies a sumary item.

Unliquidated Comuitment

That portion of a commitment for which payment has not
been made.

Value (Work Performed to Date)

The planned cost for completed work, including that
part of work in process which has been finished. This value
is determined by summing the planned cost for each completed
work package. If a work package is in process, the part of
its total planned cost which applies to work completed is
approximated by a method such as an application of the ratio
of actual cost to latest revised estimate for that work
package.

Work (Program) Breakdown Structure

An orderly program definition which depicts the end
items of the program, their subdivisions, and their inter-
relationships. The work breakdown structure establishes
the framework for:

" defining the work to be accomplished;

• constructing a network plan; and

" summarizing the cost and schedule
status of a program for progressively
higher levels of management.
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Work Package

The unit of work required to complete a specific job
or process, such as a report, a design, a piece of hard-
ware, or a service. The content of a work package may be
limited to the work which can be performed by a single
operating unit in an organization or may require the con-
tributing services of several operating units. The over-
all responsibility for the work content of a work package
should be assigned to a single organization or responsible
individual. The work package is the basic unit for as-
signing schedule and cost responsibility to first level
supervision and, as such, is the basic element in the PERT
COST System.
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