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From: Director, Special Projects 
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Subj: SP PERT Handbook 

Ref: (a) PERT Guide for Management Use of Jun 1963 
(b) NAVMATINST 5200.11 of 24 Feb 1965, Subj: 

Guide for the Preparation of Project Master Plans 
(c) SPINST 7720. IB of 22 Jun 1965, Subj: Program 

Progress Reporting in the Special Projects Office 

1. Purpose. The purpose of this Instruction is to establish uniformity 
within the Special Projects Office for the application, implementation, 
and interpretation of PERT as a management tool. 

2. Background. Reference (a) was published and distributed to 
establish a basic reference on management and PERT concepts as 
an improved communication system for all management levels. It 
has become increasingly clear during the latter stages of the POLARIS 
FBM Weapon System and with the assignment of new projects to the 
Special Projects Office, that the Office of the Secretary of Defense is 
paying very close attention to the development of new weapon systems, 
especially to the techniques used in their management. For this 
reason, it is necessary to issue this Instruction to supplement 
reference (a). 

3# Application. Application of PERT shall be in accordance with the 
specifications listed on page 5C-1 of referehce (b) and in reference (c). 
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4* Action« This Instruction and The PERT Guide for Management 
Use (reference (a) ) are the basic documents for use by the Special 
Projects Office for the application of PERT. All personnel involved 
in weapon system development, planning, budgedng, contracting, 
negotiating, and reporting, shall make themselves familiar with the 
provisions of these two documents. Branch Heads are responsible 
for supplying their contractors with copies of this Instruction. 

5. Definition. PERT (Program Evaluation and Review Technique) 
refers to the application of both Time and Cost. In those cases 
where Time only is required, it must be so specified. 

6. Effective Date. This Instruction is effective as of date of issue. 

P. L. LACY, Jr 
Deputy Director 

Distribution: 
SP 2 

This Directive is stocked at: 
Director, Special Projects, SP 41 
Department of the Navy 
Washington, D. C. 20360 
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FOREWORD 

Management of major space, weapons, construc¬ 
tion, military, or other programs is accomplished 
through organizations of professional personnel 
in such fields as engineering, science, production, 
administration, and finance. Any program can be 
managed effectively if it is carefully planned, 
scheduled, budgeted, evaluated, and continually 
guided toward attainment of specific program ob¬ 
jective. Conventional management techniques of 
planning and control have been found to be 
inadequate in numerous programs because of the 
complexity, the extraordinary size, the rapid 
response time required, as well as the requirement 
for simulation of alternate management decisions. 

Significant schedule slippages and cost overruns 
have been experienced on government and commercial 
programs. This is an indication that managers at all 
levels may need improved techniques for effective 
program management of time and cost in relation to 
performance requirements. Excessive deviations from 
planned expenditures of time and cost indicate major 
problems with planning and control if uncertainty in 
future strategic plans is created. 

Problems in effective program planning and 
control are not confined to only weapon system 
acquisition. They are inherent in any complex pro¬ 
gram, but can be resolved through a team effort 
approach by professional groups working within the 
discipline of an effective management system. 
However, no management technique or device, regard¬ 
less how sophisticated, will become an effective 
management instrument unless properly designed, 
implemented and supported. 

PERT 1/ is most useful in one-of-a-kind projects, 
such as engineering and development or building 
construction. When properly used, it aids managers 
from the inception to the completion of such’ projects. 

1/Program Evaluation and Review Technique - refers to 
both TIME and COST unless otherwise specified. 
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PERT iss most effective if used before the 

through the Pr0p0Sal is devel°Ped and proceeds 

. Pre-Contract Phase; 

. Contract Negotiating Phase; 

. Contract Management Phase. 

A most important aspect of PERT is that it 
enables an integrated approach to all phases of 
the acquisition process. 

Government use of PERT in the early 
phases of the project assures industrial 
that : 

planning 
managers 

the objectives of the project and 
interrelated aspects are defined, 
evaluated, and communicated before 
a Request for Proposal is issued; and 

contract awards are made on the basis 
of several factors, including defini¬ 
tive analyses and improved evaluations. 

Similarly, government management is assured 
that industry has improved opportunity to plan, 
bid, and manage a project, and more precise planning 
and control over resources exists. 

It assures government and industry alike that 
negotiations can be conducted in a more informed 

fnd+coPtr;cts will reflect better agreement 
on what is to be done, what it will cost, and when 
it will be completed. 

A total integrated project management system 
oncompass the fundamental program variables 

C0?T* PERT, as ori8:iöally developed, 
included the planning and reporting of time only. 
The development of PERT Cost was the next step as 
it enabled both time and cost to be planned and 
reported in the PERT framework. 
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Although the PERT System encompasses time and 
cost, it is flexible enough to allow operation of 
the time portion independently of the cost portion. 
PERT Time is described in Chapters I through VI and 
XIII. Chapters VII, VIII, IX, X and XIV discuss 
the integration of the TIME and COST aspects. The 
remaining chapters relate to the use of PERT insofar 
as its implementation. 



BLANK PAGE 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

TABLE OF CONTENTS 

Foreward 

Chapter I PERT and the Management Process 

A. Establish Objectives 
B. Develop Plans 

C. Determine Schedules 
D. Progress Evaluation 

E. Management Decisions and Actions 
F. Recycle 
G. PERT 

i 

1.2 
1.3 
1.3 
1.4 
1.4 
1.5 
1.6 

1. Definition 
2. Basic Concept 

3. Reports to Management 
I .*8 
1.10 

Chapter II Identification and Organization of 
Objectives 

A. Identification and Definition of Objectives 
B. Communication of Objectives 
C. Organization of Objectives 
D. Work Breakdown Structure 
E. Work Packages 
F. Recycling 

II.2 
11.2 
11.3 
II.5 
II.7 
II. 10 

Chapter III Planning to Attain Objectives 

A. PERT Networks 

1. Network Resoonsibilities 
2. Events 

3. Activities 
4. Constraints 

B. The Selection of Program Events 
C. Program Management Network 
D. Interrelated Network 

E. Establishment of Interface Events 
F. Detailed Network 

III.2 

111.2 
111.3 
111.4 
111.4 

111.5 
111.6 
111.8 
111.9 
111.10 

viii 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

G. Procedures III.11 

1. An Example of Network Development III.12 
2. Event and Activity Definition III.18 
3. Time Estimating and Network Calculations III.18 
4. Expected Elapsed Time (te) III.20 
5. Earliest Expected Time (Tj¡) III.21 
6. Latest Allowable Time (Tl) III.21 
7. Slack and Critical Paths III.21 
8. Activity Slack III.22 
9. Event Slack III.22 

10. Directed Date III.22 
11. Variance III.22 

H. Evaluation and Refinement of the Plan III.23 
I. Summarization and Integration of Networks III.25 
J. Sample Calculation III.29 

Chapter IV Scheduling to Achieve Objectives 

A. Nature of the Scheduling Function IV.2 
B. Relationship of PERT to Scheduling IV.5 
C. Expected Elapsed Time vs. Scheduled IV.6 

Elapsed Time 
D. Validating the Plan through Scheduling IV.6 
E. Study of Slack Based on Expected Elapsed IV.10 

Time 
F. Study of PERT Dates for Events and IV.10 

Activities 
G. Decision on Start and Completion Dates IV.11 

for Planned Activities 
H. Validation or Change of PERT Networks IV.11 

and Data 
I. Study of Revised PERT Networks and Data IV.11 
J. PERT Coordination IV. 13 
K. Rescheduling IV.14 
L. Simulation IV.14 

Chapter V Regular Progress Reporting, Analysis, 
and Management Action 

A. Objectives and Requirements V.2 
B. Data Summarization and Output Reports V.4 
C. Analysis of Project Status V.ll 
D. Reporting Frequency V.14 
E. Information Center V.14 

ix 



SPINST P5000. 11 
25 October 1965 

SPECIAL PROJECTS OFFICE 

Chapter VI Recycling of the Management Process 
to Incorporate New Action 

A. Incorporating New Management Action 
B. Simulation 

C. Recycling of the Management Process 
D. Actions Resulting from the Recycling 

Process 

Chapter VII PERT COST 

A. Characteristics of the System 
B. Reporting 

VI. 2 
VI. 4 
VI. 7 
VI. 8 

VII. 3 
VII. 4 

Chapter VIII The Cost Application and Control 

A. Relationship to the Product-Oriented 
Work Breakdown Structure 

B. Preparing the Account Code Structure 
C. Developing the Work Packages 

D. Interrelating Time and Cost at the Work 
Package Level 

E. Preparing Cost and Other Resource Estimates 
F. Evaluating and Refining the Plan 
G. Accumulating Actual Costs 

H. Updating Estimates-to-Complete 
I. Accounting for Changes in Contract Scope 
J. Processing Information 
K. Preparing Output Reports 
L. Evaluating Status 

VIII.2 

VIII. 2 
VIII. 3 
VIII.6 

VIII.8 
VIII.10 
VIII.11 
VIII.11 
VIII.13 
VIII.13 
VIII.14 
VIII.19 

Chapter IX Analysis 

A. Problem Analysis Report 
B. Management Summary Report 

IX.3 
IX.4 

1. Cost Section 
2. Schedule Section 
3. Analysis 

IX.4 
IX.7 
IX.9 

C. Cost of Work Report IX. 15 

4 

X 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

D. Program/Project Status Report IX.17 

1. Time Data IX.18 
2. Total Costs IX.18 

E. Organization Status Report IX.19 

1. Man-Hours IX.19 
2. Direct Costs IX.20 
3. Time Data IX.22 

F. Financial Plan and Status Report IX.22 

1. Total Costs IX.23 

G. Cost Category Status Report IX.23 

1. Man-Hours IX.24 

H. Manpower Loading Report IX.24 

1. Man-hours IX.25 
2. Time Data IX.25 

Chapter X Cost Simulation in Recycling of the 
Management Process 

A. Recycling of the Management Process X.2 
B. Simulation of Alternative Management X.3 

Action 

1. PERT Simulation of Alternative Plans X.4 
2. Accounting for Changes in Contract X.6 

Scope 

C. Actions Resulting from the Recycling X.7 
Process 

Chapter XI Implementation and Operation of PERT 

A. Organization and Personnel Requirements XI.3 
B. Operating Standards XI.4 
C. Data Flow XI.7 



SPECIAL PROJECTS OFFICE SPINST P5000. 11 
25 October 1965 

D. Conditions Which Affect Data Flow 

1. Contractual Relationships 
2. Number of Participating Organizations 
3. Length of Reporting Chain 

Chapter XII PERT in Pre-Award 

A. Program Management Planning 

1. Objective 
2. Network 

B. Procurement Action 

Chapter XIII EDP Procedures for PERT TIME 

A. Input 
B. Logic 
C. Output 

Chapter XIV EDP Procedures for PERT 

A. Input 
B. Logic 

C. PERT Output Reports 
C. Other 

Appendix A 

Normal Week - Numeric Calendar 
Five-Day Week - Numeric Calendar 
Weekly-BiWeekly - Numeric Calendar 
Semi-Monthly - Numeric Calendar 

XI.8 

XI. 9 
XI. 10 
XI.11 

XII.2 

XII.2 
XII.2 

XII. 3 

XIII.2 
XIII.8 
XIII.15 

XIV. 2 
XIV.14 
XIV.20 
XIV.53 

A.2 
A. 12 
A.22 
A. 32 

Appendix B Glossary of Symbols and Terms 



BLANK PAGE 



» 

—a 

SPECIAL PROJECTS OFFICE SPINST P5000.11 
25 October 1965 

FIGURES 

J 

f 

1-1 
1-2 
1-3 
1-4 
I- 5 

II- l 
II-2 
II-3 
II-4 

Management Summary Report 
Work Breakdown Structure 
Cost of Work Report 
Cost Outlook Report 
Schedule Outlook Report 

Work Breakdown Structure, Level 1 
Work Breakdown Structure, Level 2 
Work Breakdown Structure, Level 3 
Relationship of System Work Breakdown 

Structure through Work Packages 
to Networks 

Events 
Constraints 
Activities 
Interface Events 
End Event 
Network Components 
Completed Detailed Network 
Simple Activity and Insertion of Detail 
Event Dependencies 
Parallel Replanning 
Detailed Network Expanded to Show 

Dependencies 
Sample Summary Network 
Sample Detailed Network 
PERT Network with Time Estimates and 

Expected Elapsed Time 
Sample Calculation 

Simulation of Proposed Changes 

Examples - PERT Computer Readout Reports 
Cost and Schedule Outlook Reports 
Completion Trend 

VI-1 Simulation Flow Chart 

VIH“! Illustration of Account Code Structure 
and Work Package Network Correlation 

III-l 
III-2 
III-3 
III-4 
III-5 
II1-6 
III-7 
III-8 
III-9 
III-10 
III-ll 

III-12 
III-12a 
III-13 

III- 14 

IV- 1 

V- l 
V-2 
V-3 

Page 

1.11 
1.12 
1.14 
1.15 
I. 15 

II. 4 
II.4 
II.8 
II.11 

111.3 
111.4 
111.5 
III.9 
111.13 
111.14 
111.15 
111.16 
111.17 
III.17 
III.19 

111.26 
111.27 
111.30 

111.31 

IV. 12 

V. 8 
V. 9 
V. 10 

VI. 5 

VIII.4 
^ « 

Xlll 

I 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

IX-1 PERT Management Summary Report 
IX-2 PERT Management Summary Report 
IX-3 PERT Management Summary Report 
IX- 4 Cost of Work Report 

X- l Simulation of Proposed Program Changes 

XIII-1 PERT TIME Input Form 
XI11-2 PERT TIME Input Format 
XII1-3 PERT TIME System - Basic Data Flow 
XIII-4 Common Headings for PERT TIME Event 

and Activity Reports 
XII1-5 PERT TIME Event Report 
XIII- 6 PERT TIME Activity Report 

XIV- 1 Uniform PERT Data Element 
XIV-2 Illustrative - Budget, Estimate and/or 

Actual Input Form 
XIV-3 Illustrative - Cost Category Input Form 
XIV-4 Illustrative - Rate Table Input Form 
XIV-5 Illustrative - Project Breakdown Form 
XIV-6 Illustrative - Activity to Charge Number 

Status Input Form 
XIV-7 Illustrative - Indirect Rate Input Form 
XIV-8 Data Flow 
XIV-9 Management Summary Report 
XIV-10 Program/Project Status Report 
XIV-11 Organization Status Report by Responsible 

Organization, Charge Number, Per¬ 
forming Organization, Resource Code 

XIV-12 Organization Status Report by Performing 
Organization, Charge Number 

XIV-13 Financial Plan and Status Report by 
Month, Charge Number 

XIV-14 Financial Plan and Status Report by 
Month 

XIV-15 Manpower Loading Report by Resource, 
Month, Performing Organization, 
Charge Number 

XIV-16 Manpower Loading Report by Resource, 
Month 

XIV-17 Cost Category Status Report 
XIV-18 Alternate Management Summary Report 

Page 

IX. 11 
IX. 12 
IX. 13 
IX. 16 

X. 5 

XIII.3 
XIII.4 
XIII.9 
XIII.16 

XIII.17 
XIII. 18 

XIV. 3 
XIV. 7 

XIV.9 
XIV.10 
XIV.11 
XIV.12 

XIV.13 
XIV.15 
XIV.21 
XIV.27 
XIV.33 

XIV.34 

XIV.39 

XIV.40 

XIV.44 

XIV.45 

XIV.49 
XIV.55 



SPINST P5000.1 
25 October 1965 

SPECIAL PROJECTS OFFICE 

CHAPTER I 

PERT AND THE MANAGEMENT PROCESS 

A management device or technique, regardless of 
the degree of sophistication, is only a tool and can 
never be a substitute for effective managers. The 
tool or technique must be an integral part of the 
entire management process. Logically, therefore, in 
any presentation of a management technique such as 
PERT, a sound concept of the management process must 
first be established. 

The management process is the result of evolution 
over many generations of trial and error. Much has 
been written about the function, environment, and the 
role of management. Very little has been done to 
develop and describe an orderly process by whiôh good 
managers can go about getting things done. This 
manual develops and describes a management process 
as the foundation for utilizing PERT. 

J!'® function of management entails the continuous, 
intelligent direction of others by determining and 
communicating the prime and supporting objectives of 
an organization. This function necessarily includes 
the development and utilization of an integrated time- 
phased plan of action, demanding reasonable requirements 
in the way of resources and the subsequent balancing of 
resources as they are made available and used. 

1.1 
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This document emphasizes the distinct form of the 
cycle of applied effort. The basic steps of this 
process follow: 

. the determination and effective communication 
of the prime and supporting objectives; 

. the development of a coordinated plan of 
action for the accomplishment of the 
objectives; 

. the conversion of the plan into integrated 
schedules within allocable resources; 

. the regular reporting and concurrent evalu¬ 
ation of progress against the scheduled plan 
cost estimates; 

. the recycling of the above process to achieve 
the incorporation of a desired new action 
into a new cohesive scheduled plan. 

****** 

A. Establish Objectives 

The determination and definition of objectives is 
the initial and most important step in the management 
process, largely because the objectives of an organi¬ 
zation are its sole reasons for existence. All 
organized activity must have as its motivating and 
guiding force the attainment of some predetermined 
objective or objectives. The current purpose or 
purposes of the organization must be the yardstick 
against which all requirements and accomplishments 
are measured and evaluated. The progressive passing 
down of specific coordinated objectives from higher 
to lower levels of management sets the target for and 
the authorization of detailed planning effort on the 
part of the receiving organization. 

The importance of the effective communication of 
concise planning objectives from level to level of 
responsible management cannot be over-emphasized. 

1.2 
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B. Develop Plans 

Given the determination or assignment of an 
objective, the next step is the development of a 
plan. The planning function sets forth the nature, 
sequence, and interrelationships of the supporting 
objectives which must be accomplished to achieve the 
prime objective. Planning is primarily concerned 
with the structuring and relationships of units of 
required effort. It considers and answers questions 
of capability by determining in-house versus sub¬ 
contracting effort. It establishes the feasibility 
of meeting the directed due date for the successful 
attainment of the objective. There must be a broad 
operating plan in existence at the highest level of 
management to serve as a guide for selection of 
specific supporting objectives. 

This plan must be realistic in its requirements 
and consistent with the available resources and time. 
The planning function at each level sets forth the 
important objectives of the kind, quality, and quan¬ 
tity for the work to be performed. If this planning 
is not accomplished, there can be no assurance of a 
coordinated, balanced use of resources. Initial 
planning considers the resources normally required 
including elapsed time, but does not consider the 
competition for these resources. 

C. Determine Schedules 

Scheduling is the bridge from the planning stage 
to coordinated, effective implementation. It is the 
translation of the plan, with its expected elapsed 
time estimates, to a scheduled calendar time. The 
scheduling function considers the competition for 
available resources both within and between programs. 
If the earliest attainable scheduled completion date 
of the current plan within available resources, is 
later than the desired date, the manager will pass 
the plan to the planners for readjustment. If the 
planners cannot achieve this, they must determine a 
new completion date with the next higher level of 
management. 

1.3 
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The goal of th€> scheduling function is to produce 
a calendar time-phased plan consistent with desired 
completion dates for the assigned objectives. This 
schedule is the vehicle for authorizing resources to 
be expended. It serves as a basis for the continuous 
evaluation of progress. 

D. Progress Evaluation 

Once the scheduled plan has been activated a 
formal procedure for the regular reporting of progress 
against the scheduled plan is necessary. A process 
for the early detection and specific description of a 
potentially significant problem area while there is 
still time for management to seek solutions to that 
problem is required. The process emphasizes: 

. regular, continuous, evaluation of actual 
perforranee against current scheduled plans; 

. detection and isolation of significant devi¬ 
ations from the scheduled plan as a forecast 
of time and cost overrun. 

The principle of "significant reporting” can effect 
a great reduction in the volume of statistical reports. 
By considering only the significant deviations from the 
scheduled plan, the manager need only obtain a detailed 
analysis of the specific problem covering: 

. what remedial action is being taken and by whom? 

. what results may be expected and when? 

E. Management Decisions and Actions 

The magnitude and relationships of all desired 
changes must first be examined through simulation when 
possible in the light of their effect on the scheduled 
plan. Changes may result from alteration of prime 
objectives or isolation of the problems at any level 
of effort. The point of origin of the changes is not 
so important as the orderly method of authoritative 
approval and implementation. 

Deviations from the scheduled plan may require only 
a change in schedule. Deviation could, however, 
require a change in plans, or even a change in objectives. 
By concentrating on the most important current or fore- 

1.4 
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casted problems, management can expend its efforts to 
achieve the maximum potential returns relative to the 
assigned objectives. 

A clear distinction must be made as to new action 
that is within the authority of the operating organi¬ 
zation, and action which calls for lateral or higher 
authority. The first can be handled by direction; 
the second calls for a careful presentation of the 
facts and a request for the action desired. 

F. Recycle 

The incorporation of change is achieved by a re¬ 
cycling of the management process to provide a revised 
scheduled plan. Dynamic recycling is the method of 
achieving and maintaining management control of objec¬ 
tive-oriented effort. The formal progress reviews and 
evaluation meetings held by management with their 
supporting managers as well as simulation provide an 
opportunity to accomplish the mechanics of the recycling 
process. 

Programs can be managed most effectively only if 
managers have a common framework from which to plan 
and to control the schedules and costs of the work 
required to achieve the performance objectives. Bene¬ 
fits can be increased when PERT 1/ is included as part 
of the total planning and controT system. 

Managers at all levels need techniques at all 
stages of a project to: 

.0 

. define the work to be performed; 

. develop realistic estimates based on the 
resources planned to perform the work; 

. determine where resources should be applied 
to best achieve the time, cost, and perform¬ 
ance objectives; 

. identify developing problem areas in time to 
permit corrective action. 

l/Pükl’ refers to both TIME and COST unless otherwise 
specified. 

1.5 
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For example, managers at each level must be able 
to determine: 

. whether the current estimates for completing 
the entire program are realistic; 

. whether the program is meeting the scheduled 
plan; and, if not, the extent of any difference; 

. whether requirements for manpower and other 
resources have been planned realistically; 

. how manpower and other resources made available 
by changes in the program tasks can be best 
utilized ; 

. the consequences of alternative courses of 
action. 

PERT serves these purposes. 

G. PERT 

1. Definition 

PERT is a set of principles, methods, and 
techniques for effective planning of objective-oriented 
work, thereby establishing a sound basis for effective 
scheduling, costing, controlling, and replanning in the 
management of programs or projects.1/ 

The PERT technique is flexible and can be tailored 
to the specific work to be managed and the managers need 
for information. Elements of PERT include: 

. management policy and procedures for the oper¬ 
ation of the PERT system; 

. an orderly definition of the objectives in the 
form of a product-oriented 2/ work breakdown 
structure; ~ 

. a specification for each end-item subdivision 
of the work breakdown structure; 

1/The term ’’project” or ’’program” is used interchange¬ 
ably in this document. 
2/Product-oriented may be interpreted as end item or 
objective-oriented. 

1.6 
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an account code structure which establishes 

TTstlT ÎOr the Charging and summation 
objectives*Cka^eS - required *° complete the 

a network flow plan that consists of the 
activities and events and displays the inter 
dependencies and logical planned sequence of" 
ccomplishment to reach the project objectives 

expected eiapscd time estimates for activities 

newL l n °f CrÍtÍCal pathS ln t*e 

of^h?dUle í?r the accomplishment of the work 
thatris ba^Hred ÍÍ? achieve Project objectives 
availability^ "etW°rk plan and resource 

?h“”aHe?/0r ‘ï® work Psckages associate, 
with the end-item subdivisions of the work 
breakdown structure; * *ne worK 

schfd£ies?yed t0 WOrk accomPlishment and task 

5-rocLs0rsuch9ä=r:d t0 C?mplete a specific job or 
LÄeroVp\r\ra 

Sor: cosT^niÄ Äi“! 

performed^y 
tion or may require the contributing services of 
several operating units. The overall resDonsibílitv 

assiín^oV^T °f a WOrk Package shouîfbe ty 
individual° orfanization or responsible 

Ä'Ä.äg'.'SS.';;«“ 

c™píesStômthI ndm?®r- In thls ™y, the work package 
charge^number° 
egmning and ending event numbers of the package. 
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. analysis of the interrelated networks, 
schedules and slack values as a basis for 
evaluation of project status, forecast of 
overruns and underruns, and the identifi¬ 
cation of problem areas in time for manage¬ 
ment to take corrective action; 

. summary reporting to meet the varying cost 
and schedule information requirements for 
the different levels of management; 

. continued forecasting through simulation of 
the effects of both planned and actuàl 
decisions and actions on the total project. 

2. Basic Concept 

PERT utilizes the objective-oriented work 
breakdown structure as the common framework for 
network development, planning, scheduling, costing, 
evaluating, as well as the simulation and recycling 
of management process. 

The program planning begins with the develop¬ 
ment of the product-driented work breakdown structure. 
The end items 1/ objectives of the structure are broken 
down into lower level end items subdivision, then sub¬ 
divided into the tasks required to accomplish them. 
These tasks are called ’’work packages.” When the work 
packages associated with each individual end item are 
identified, flow plans in the form of networks for the 
corresponding parts of the program can be constructed. 
Network activities are identified with the work packages 
they represent. Separate cost estimates are not neces¬ 
sary for each activity in the work package since this 
could result in excessive detail and unrealistic account¬ 
ing effort. Each work package will normally be 
represented by one or more activities. The beginning 
and ending of the work package can be identified by the 
first and last events in time associated with this work 
package. The estimates are analyzed to eliminate 
unnecessary manpower costs and premium payments for 
materials and services. For example, the estimated 
monthly manpower requirements can be totaled by skills 

1/The term ”end item” is used to represent the hardware, 
documents, services, equipment, or facilities that are 
deliverable to the government or that are a commitment 
on the part of the supplier. 
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summärizätiQn of the work packages into an overall 

schedule pían. COSted and COmpared to a Proposed 

After a scheduled plan has been Dreoared a f-í™« 

ïhfs "oLimateK1S developed for each SorE package 
ÍK&t 18 based on the resources required to oer 

form the work package within its schedSleStime 
Summarization up through the work breakdown structure 

total^program.estimates ^r each end 

The PERT system requires periodic evaluation of: 

. estimated, budgeted, and actual costs for 
each work package; 

' ^timatedandactuai time of each work package 
and associated activities. ^ K 

This comparison significantly improves cost and 

status^f'the1-01 by establlshi“K the cost and time 
status of the program and identifying any notential 
cost overruns and schedule slippages for wSrkïn 
process. Estimates of the cost and time needed to 
complete work not yet started are also obtained in 
roftr t0 predict future schedule slippages and future 

£m°umësSin tí1" enables the identification ofUre 
suffirípní lhe Performance of critical work in 
ufficient time for corrective management action. 

apDlvhpE¿?V^ ?Ldeîail t0 WhÍCh U is des^able to s largely a matter of judgment, and varies 
from program to program, from one part of a p?oJam to 

fr?m the ProP°sal preparation stage to 
e execution stage of the same project. Effective 

S írum PERT depend on Judicious applicitionVin 
depth and breadth relative to the characteristics of 

£ariflíngram; ^Srams with significantly more complex 
reriivpen Kf P®rformancei cost and schedules should 
DroeJmJ bS?ader and deePer application than other 
Sot !ïSre uncertainty o* program output does 
not exist, other conventional systems may be desirable 
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3. Reports to Management 

Periodic management reports make it possible 
for managers to anticipate cost overruns and under¬ 
runs. 1/ An example is the Management Summary Report 
(Figure I-rl) which shows the overall schedule and 
cost status of both the program as a whole and of 
each of the jhajor component items. It also indicates 
the problem areas that require management attention. 

The Report provides each manager with the 
following information relative to his areas of 
responsibility : 

. the cost overrun or underrun to date 
(a measure of cost performance), through 
a comparison of the planned costs with 
actual costs for the work performed; 

. the projection of total cost overrun or 
underrun which is obtained by comparing 
a planned cost with the latest revised 
estimate for the work segment or program;£/ 

. the amount of schedule slippage is indicated 
by the difference between the established 
schedule and the earliest scheduled com¬ 
pletion date; 

. the identification of trouble spots - 
that is, identification of those areas of 
the program where the cost or time status 
requires management attention. 

Management Summary Reports are prepared for 
managers at each level of the program structure. Each 
Management Summary Report will normally be accompanied 
by a brief written analysis. One report is prepared, 
for example, for the entire System (level 0) based on 
the product-oriented work breakdown structure shown in 
Figure It2. At level 1, a similar report is prepared 
for each major element of the program, such as Facili¬ 
ties, Missile, Training Program, Guidance, Systems 
Integration, etc. At the next lower level, level 2, 

1/A detailed discussion of these reports is contained 
Tn Chapter IX. 
2/The planned cost and latest revised estimate will 
Tnclude approved but "still-to-beM negotiated changes 
within fund limitations. 
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înH ? ¿ element® of the program are subdivided again 
»ânaL^ge!üent Summary ReP°rt is prepared for each 

t° whom responsibility is assigned. The 
Pv.nnnic.4 or oxample, is divided into elements such as 

^tc ThenÍM«Íi0an^MÍ!Slíe Body' Instrumentation, 
«»ni nlh "lsslle Body is further subdivided and manage¬ 
ment reports are prepared at such lower levels of the6 
program as are considered necessary by the program 
manager. In analyzing the status of a program? “e 
responsible manager would examine the reports for those 

e*LÍte™Zher,e tr°?ble iS indi^ted. He would ïhen 
thí tT.ínKÍhe 1Suer level reP°rts as required to isolate 
the trouble. These reports present back-up detail for 

analytical ^orl?™66”61* SUm“ary report in various 

Whichns°^ the^ppropriate'minager? C<>St °f ^ Rep0rt 

• the planned costs to perform the workj 

. the actual costs to date; 

. the value of work performed to date; 

* îhe Pro*Jection of costs to program completion, 
based on actual costs to date and the latest 
revised estimates for work not yet performed. 

A comparison of the actual costs to date and the 

wnívV KW?rk Periormed to date will show whether the 
work is being performed at a cost which is greater or 
*!vthîn Plann«d. Figure 1^3 illustrates an example 

of the Cost of Work Report. example 

SnhgJiî? ReP?rt (Pifiare It4) and the 
Schedule Outlook Report (Figure 1,-5) show the trend of 
successive monthly projections of the time and cost to 

thÜ ??rk' Each monthf new projections are 
obtained and these projections provide new entries for 
the Cost and Schedule Outlook Reports. 

The manager can obtain these reports for the total 
eîeraent of the work breakdown structure. 

mina<yoatl?g^th? of these projections to previous 
m nagement decisions, the manager can observe the 

1.13 
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COST OF WORK REPORT 

FIGURE 1-3 
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COST OUTLOOK REPORT 

PROGRAM REPORTING ORGN. CONTRACT NO. 

CMWS-AIO MISSILE XYZ CORP. 61-9865 TERM (SPAN): TOTAL PROG. 

CUT OFF DATE: 31 MAR 63 

RELEASE DATE: 10 APR 63 LEVEiySUMMARY ITEM: 1 /MISSILE 

FIGURE 1-4 

SCHEDULE OUTLOOK REPORT 

PROGRAM 1 REPORTING ORGN. CONTRACT NO. 

CMWS AIO MISSILE j XYZ CORP. 61-9865 TERM (SPAN): TOTAL PROG. 

CUT OFF DATE: 31 MAR 63 

RELEASE DATE: 10 APR 63 LEVEt/SUMMARY ITEM: 1 /MISSILE 

I _ I 5 FIGURE 1-5 
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effects of these decisions on the cost and schedule 
for the project. He can determine, on a month-to- 
month basis, whether or not the actions taken to 
control schedules and costs are producing the desired 
results. 

The evaluation of these reports enables a manager 
to take any of the following actions within his area 
of responsibility: 

. adjust the schedule of slack path activities 
to minimize the need for overtime or additional 
hiring; 

. redistribute funds from areas of underrun to 
more critical areas; 

. revise the planned resources for work packages 
by: 

. trading off interchangeable resources between 
critical and slack path activities; 

. increasing or reducing the planned resources 
for activities. 

revise network sequence or content by: 

. employing a greater or lesser amount of 
concurrence in performing activities; 

. modifying the specifications or methods of 
performing the work, thereby altering or 
deleting or adding activities. 

Since the actions that management takes to correct 
problems often involve revising plans, schedules, and 
budgets, provision is made in PERT for necessary 
recycling through use of the simulation process. The 
process of simulation of alternative courses of action 
can be carried out at any point in the management 
process cycle by any level of management. 

PERT is a management tool which, when used by a 
manager : 

measures accomplishment against current 
scheduled plans and objectives; 
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assists in identifying real time requirements 
and provides limits for detailed scheduling; 

fixes responsibility and assures continuity 
of effort despite turnover in personnel, either 
executives or operating personnel; 

is a discipline which assures complete program 
coverage and provides visibility from the total 
program objective down to the lowest supporting 
task; 

spots potential future problem areas in time 
for preventive action or for improvement; 

uses the management by exception principle in 
reporting to higher levels of management; 

permits essential rescheduling and provides 
periodic evaluation of plans; 

provides capability for consideration of trade¬ 
offs in funds, manpower, performance, and time 
between critical and non-critical areas of 
effort as a means of improving schedule and 
cost situations for one or more programs; 

makes it possible through its simulation tech¬ 
niques to evaluate and forecast outcome of 
alternate plans before implementation. Simu¬ 
lates and measures the effect of proposed 
changes in scheduled plans and permits an early 
identification of the most efficient plan when 
parallel appraaches are used; 

provides historical data banks for the programs 
which can be drawn upon for new programs. 

f 
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CHAPTER II 

IDENTIFICATION AND ORGANIZATION OF OBJECTIVES 

Management may be defined as a process of 
identifying and organizing objectives, and planning 
and employing resources to accomplish them. An 
operating organization and its management provide 
means to accomplish an objective. The responsi¬ 
bilities of an opezating manager are the organiza¬ 
tion and supervision of the work required to meet 
the objective. 

The manager must be alert to opportunities to 
achieve the required objective with the efficient 
use of resources and time. The effectiveness of an 
operation is a measure of the manager’s ability to 
attain the required objective within the quantity, 
quality, time, and cost goals established in the 
planning to reach the objective. 

*’ * * * * * 
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C 
A. Identification and Definition of Objectives 

The following steps are important before work on 
any program begins: 

. the prime objectives must be carefully 
determined and defined by upper levels of 
management ; 

the supporting objectives leading to the 
attainment of each prime objective must be 
carefully determined and defined; 

the objectives must be organized and inter¬ 
related to enable attainment of overall 
program obj ectives; 

these objectives must be communicated 
effectively to operating management in the 
next lower levels of the organization. 

Answers to the following questions will help to 
determine and define the prime and supporting Rectives 
by working from the overall program objectives and down¬ 

ward in detail: 

What operational system(s) or end item(s) will 
this level of operational management and its 
units be responsible for producing? 

What are the major phases of work and signifi¬ 
cant objectives through which the operational 
syFtem(s) must move to accomplish? 

How are these objectives related? 

Each management level develops supporting objectives 
for the next lower level. After defining the supporting 
objectives each level reviews them with the next higher 
level to assure consistency before final decision. 

B. Communication of Objectives 

The prime and supporting objectives must be 
communicated, in writing. This communication is the 
essential basis for plans, schedules, and later manage¬ 
ment operations. The following are minimal requirements: 

II.2 
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. prime and supporting objectives must be 
determined and defined in sufficient number 
to provide the basis for outlining the 
step-by-step process by which the qualita¬ 
tive and quantitative objectives of the 
program are to be attained; 

. the projected divisions of labor must be 
detailed among responsible organizations in 
the manner consistent with the objective of 
higher authority; 

. relationships between supporting objectives 
and prime objectives must be indicated in 
order to obtain the proper perspective on 
the attainment of integration in prime 
objectives. 

C. Organization of Objectives 

Objectives may relate to equipment, services, 
facilities, decisions, or data. In PERT, these 
objectives are organized and specified in terms of 
end items which are either deliverable or constitute 
a commitment from the organization. For example, 
the development of a weapon system having certain 
specifications is the objective for the program 
shown in Figure IItI. Since the program is complex, 
it has been subdivided into items (e.g., Facilities, 
Missile, Training Program, Guidance, and Systems 
Integration, etc.) at the first level. End objec¬ 
tives must then be defined for each of these items. 
Each first level item can be subdivided into other 
items defined at successively lower levels, as is 
shown in Figure IIt2 for the Missile. 

In order to assure integration, the objectives 
must be based on the total program fir^t, and then 
extended downward to the more detailed level. Three 
reasons for this top-down approach are: 

t 

. it assures that the program objectives are 
fully supported by lower levelîobjectives. 
Planning from the bottom up may not assure 
that complete coverage is obtained; 

II.3 
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1 

FIGURE n-1 

WORK BREAKDOWN STRUCTURE, LEVEL 2 
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. it assures that the program structure is 
totally integrated and that each part of the 
program is consistent with and related to 
the program as a whole. Planning from the 
bottom up might allow the individual compo¬ 
nents to become ends unto themselves and be 
developed according to conflicting objectives; 

it helps assure that useful summaries of 
program information can be made. The selec- 

MahJfiinf?rmaiion' meaningful to successive 
higher levels of management, is difficult 
unless the data is summarized upward accord¬ 
ing to the structure lines of a top-down plan. 

Work breakdown Structure 

?f0dU£Î“oriented work breakdown structure 

to anfpÊlT ?nS?»fí^Íatl°Vf obJectives is essential 
ny PERT installation. The structure is develoned 

nro^»rd ^ pï?ceedine fro® the definition of the P 
?owI«îrai°bj?CtîVe throueh successive levels to the 
lowest level of detail required for effective program 
management. As the objective is developed in greater 
etail and translated into the project end item 
ubmission, they form the work breakdown structure. 

* graPhic representation of the 
®tructYfe and establishes a common framework 

for the accomplishment of all the work to be performed 
t enabics assignment of responsibilities, delineates 

f?£ monitoring progress, and provides a 
uniform Planning and program visibility. It 

tablishes a structure for the identification of 
contract line items and a basis for relating the per¬ 
formance specification to those line items. 

. This structure of the program thus identifies the 
ajor program end items (hardware, decisions, services 

?hëÂîà6dri^1ÎÎtÎes)- The mkior end it¿*s are then divided into their component parts (e.g systems 

^r^eH?\S0!;p0nents)' and the component pirts üí! ’ 
urther divided and subdivided into more detailed units, 

A top-down approach to planning is used so that 

frameÍorkPTheWÍoíknht b®.«enerated outside a common 
iramework. The work breakdown structure establishes 

II.5 
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the basis for constructing networks at any desired 
level of indenture by identifying and defining the 
end items to be accomplished at that level. It also 
determines their relationship with other end items 
at higher and lower levels. It is apparent that net¬ 
works constructed without the use of a work breakdown 
structure are likely to be incomplete or inconsistent 
with project objectives. 

In Engineering or Operational System Development 
programs, there will normally be an extensive tech¬ 
nical systems analysis effort, resulting in a formal 
hierarchy of System End Item Specifications, or a 
Specification Tree. The Specification Tree and the 
hork Breakdown Structure must be compatible and there¬ 
after remain aligned with each other. The formal 
association of these specifications with appropriate 
end items paves the way for the use of the work break¬ 
down structure as the common framework for planning 
and control of performance as well as schedule and 
cost. 

In the planning of an engineering development 
project, it is apparent that the work breakdown 
structure is constructed in stages. As more and more 
of the project’s end-item subdivisions are identified, 
the work breakdown structure is developed in more 
detail in the early planning processes. For example, 
during the preproposal phase, the work breakdown 
structure serves the project manager as a basis for 
preparing the Work Statement and the Request for 
Proposal. At this point, the structure may be carried 
down to only the second or third level for most parts 
of the project. 

The work breakdown structure can provide the 
bidders with a more definitive base for developing 
their technical cost and schedule proposals. During 
the proposal preparation process, the bidders may be 
expected to extend the work breakdown structure to 
lower levels of detail. 

In defining the project the work breakdown structure 
is continued to lower levels until sufficiently detailed 
units for management purposes have been defined. Caution 
should be exercised during all phases to avoid over¬ 
detailing the work breakdown structure to the point beyond 
adequate control. The detail should be commensurate with 
a reasonable expense for maintenance and an assurance of 
timely program change response. Necessary lower levels of 
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detail should be progressively developed on an 
as required" basis, rather than "across the board" 

at program beginning. 

the basis^or**16 WOrk breakdown structure establishes 

defining the work to be performed in succes¬ 
sively greater detail; 

determining how the various end items of work 
are related to the program objectives; 

identifying the organizational element(s) 
responsible for accomplishing the work at 
each successive level of work definition; 

summarizing actual status and forecasted 
progress of the program for progressively 
higher levels of management; 

constructing networks at any desired level 
of detail; 

. establishing contract line items. 

H^ioiPr0gïaïuiS illustrated in Figure IIr3. The sub- 
division of the work breakdown structure is continued 
ÎL!ïCC^SSiV!Îy lower levels> until it reaches that 
level where the end item subdivisions finally become 
manageable units for planning and control purposes.1/ 

E. Work Packages 

The next logical subdivision for planning and' 
control is a breakdown of each of the end item sub¬ 
divisions into work packages. 

A work package is the unit of work required to 
complete a specific job or process, such as a report, 
a design, a documentation requirement or portion 
thereof, a piece of hardware or a service. A work 
package may consist of one or more cost significant 
activities. The content of a work package may be 

of the work breakdown structure is not 
intended as the frame of reference to establish the 
organizational structure of management. 
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limited to the work which can be performed hv a 
single operating unit in an organization 
at?n»re î?6 co2trlbuti»e services of several oper- 
tmg units. The overall responsibility for thp 

tora o?nt?nt OÍ a WOrk Package should be assigned 
it organizati°n or responsible individual 
It is the lowest level of cost collection and is ‘ 
represented by a charge number related to a sinele 

number. In this way the woík package ^16 
roupies to the cost accounting system through th« 
charge number and to the PERT network throüfh ïh! 
beginning and ending event numbers of the package.1/ 

specificCwoíígUraÍÍOn’ content “d detail of the 
and wín d^pend Sponf t0 be ldentlfied vary 

• the status of the program; 

. the size and complexity of the program; 

‘ •tUre ^ ^ particiPating organi- 

. the assignment of responsibility for the 

managerCCOrdÍng to the ¿ud&ment of the 

rnmhlîî®8! coas}derations will also determine the 
°f ,en? item subdi-visions that will be created 
WOrk breakdown structure before the work 

bUi?v<1orrtiiettyitieS<are identified and responsi- y for them is assigned to operating units The 

considérâtion^v íb “ nsiaeration by the managers of the program. 

^-„^Simila^ly, sectlons of the work breakdown struc- 

— Ä-eÄt^? ¿lai- 

missile extend to six or more levels. 

1/A good target figure for most work oackaires « 

SïVÂrionihs* $lo°K and a 
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As the work breakdown structure is defined, 
any interfaces between the various subdivisions on 
the structure should be identified r.nd subsequently 
recorded as events on the appropriate network. 
Interfaces are defined as events which signal the 
transfer of responsibility, end items, or informa¬ 
tion from one part of the plan to another. 

Figure IIt4 illustrates the relationship of 
program objectives through the work breakdown 
structure and work packages to networks. 

The degree of detail required for planning and 
control during the execution phase of a program 
may be greater than that required for proposal 
preparation. This does not mean that the technique 
is applied in a different manner, but rather, that 
the work breakdown structure is developed initially 
only to the level of detail specified by agency 
policy as essential for proposal evaluation. The 
work breakdown structure is later expanded into the 
lower levels of detail needed for effective planning 
and control of the work. 

F. Recycling 

Discussion of the identification and organization 
of objectives is incomplete without consideration of 
the recycling process.1/ Objectives may be changed 
by higher level authorTty, or they may have to be 
changed as a result of failures or successes in accom¬ 
plishment at lower levels in the program. If changes 
occur, it may be necessary to recycle the process 
which lead to the determination of some objectives. 

1/Chapter VI discusses the recycling process in detail. 
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CHAPTER III 

PLANNING TO ATTAIN OBJECTIVES 

A plan consists of documentation, preferably made 
before an operation begins, which delineates the 
various tasks required to achieve a predetermined 
objective. The manner and order in which these tasks 
are to be accomplished is indicated. The plan shows 
what task is expected of each component of the team 
organization. The plan is converted to a schedule 
when it is assigned to calendar periods or points of 
time in order to meet an objective date. The schedule 
dictates when this task must be started and completed. 
In PERT, the function of planning is separated dlearly 
from that of scheduling. When a plan is converted to 
a schedule a base is established against which to 
evaluate progress and to assess the impact of uncer¬ 
tainty in a program. 

Once the program objectives are identified and 
translated into the product-oriented work breakdown 
structure, a work plan for achieving each objective 
in the most desirable manner must be developed. 
Since not all activities can begin simultaneously, 
due to technical constraints and resource limitations, 
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they must be put in logical sequence according to the 
desired relationships and interdependencies. They 
are shown in a schematic form on the PERT network. 

****** 

A. PERT Networks 

The PERT network is a flow diagram consisting of 
the activities and events which must be accomplished 
to reach the program objectives showing their planned 
sequences of accomplishment, interdependencies, and 
interrelationships. The network must be comprehensive 
and include all significant interdependencies and 
interactions required to perform all the work packages 
in the program. However, judgment must be exercised 
to limit the level of detail to that which will best 
serve the objectives of management. 

After the network plan has been developed, managers 
may use network information to assist in determining 
the current status, predicting future status, and re¬ 
planning as required to meet current objectives. 

1. Network Responsibilities 

The development of the PERT network is 
inseparable from the function of planning as under¬ 
stood by management. The PERT network must be created 
by personnel in the manager's organization who are 
normally responsible to him for performance of the 
program planning function, If responsibilities are 
clearly assigned to these personnel, the network will 
be more complete and accurate than plans prepared in 
other forms and formats. Until these planners become 
skilled in the development, use, and maintenance of 
PERT, they may require the assistance of PERT special¬ 
ists in the creation of new or revised networks. All 
participants must have a common understanding of the 
objectives to be reached. 

The network must be developed and maintained 
as a alid depiction of the program plan, suitable 
for use in the actual management of the program. If 
the network does not accurately represent the program, 
serious errors may result. A valid network must be 
based upon direction by higher levels of management. 
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2. Events 

By definition, an event is a specific defin¬ 
able achievement, either the beginning of or the 
completion of one or more activities. Events, as 
shown on Figure III.l, are meaningful, specific 
accomplishments, either physical or intellectual, 
which do not consume time or resources but rather 
occur at points in time. Any geometric figures may 
be used to represent events in the network. 

Events are the basis for status monitoring 
and often for partially describing the activities 
which lie between them. In many cases, they may be 
simply "Begin Activity X" or "Complete Activity X." 
In other cases, they may represent the accomplishment 
or beginning of a significant phase of the total job, 
or the transfer of responsibility from one organiza¬ 
tion to another. Often they may be points of decision, 
where alternatives are eliminated or chosen. In 
addition, events often indicate the completion or 
initiation of several activities. 

Care must be exercised that an event is 
clearly defined and therefore meaningful. For 
instance, the event might be "systems budget estimates 
completed," and the evidence would be the release of 
the document by the responsible office. In order to 
be assured that the event is truly defined, it is 
desirable to specify the evidence of accomplishment 
and the reporting office when initially describing the 
event. 
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3. Activities 

An activity is a task or job to be done, 
characterized by persons using resources for some 
period of time in order to accomplish a stated 
objective. Such an activity might be preparing, 
researching, building, negotiating, deciding, 
testing, or other similar actions. Activities are 
the channels for the vital ’’flow" of the network, 
and it is this vital flow of human effort, use of 
materials and facilities, investment, expenses, and 
progress toward a timed objective that is controlled 
by the manager. 

An activity is represented on a PERT1 network 
by an arrow which links two successive events, as 
shown in Figure IIItI. An activity, normally time 
consuming, may simply represent a connection or 
interdependency between two events on the network. 

The rules of logic for the PERT network 
require that activities be clearly defined. They 
must be able to take place independently of each 
other and must not require inputs other than those 
shown by the network as feeding into the initiating 
event. Further, the activities in a series with each 
other must also be independent; that is, the time 
which one takes should not affect the time which any 
of the following take. Networks are based on the 
assumption that an activity cannot be started until 
its preceding event has occurred. The event succeed¬ 
ing an activity cannot occur until all activities 
leading to the event are accomplished. 

4. Constraints 

The activities and event relationships 
illustrated in Figure IIIr2 are termed constraints 

ACTIVITIES D-F AND 
E-F CONSTRAIN EVENT 
F. 

EVENT A CONSTRAINS 
ACTIVITIES A-B AND 
A-C. 

Figure III-2 

\> 
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In some instances, there is no specific 
activity required between two events connected by a 
constraint line, and the result may be a Mzero-time" 
activity, also known as "dummy” activities and 
denoted by a broken line. Such constraint relations 
may be used to tie the completion of several activi¬ 
ties to the beginning of a single activity, or vice 
versa. Constraints may also be used when it is 
desirable to indicate by separate events.the ending 
of one activity and the beginning of the following 
one. This may be desirable in cases where the com¬ 
pletion of one activity is of major significance and 
where it is necessary to assure that the following 
activity begins immediately as planned. Figure 111,.3 
illustrates a zero-time activity between two events 
to show the completion of one activity and the begin¬ 
ning of another activity. 

Figure III-3 

B• The Selection of Program Events 

Once the objectives are defined, the means of 
attaining them must be devised. Specifically, a 
plan in the form of a PERT network is evolved. The 
first step in this process is the identification 
and selection of events of the project. Many events 
may already have been established by earlier and 
higher level planning processes. However, additional 
major events, peculiar to the particular project, 
will also have to be identified. 

Along with the work breakdown structure, these 
events serve as the base upon which the networks are 
developed. Additionally, they provide anchor points 
for the establishment of schedules. It can be con¬ 
sidered that the work breakdown structure is a 
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vertical framework for the networks, identifying the 
nrolect objectives in the form of end items at ail 
levels of detail. When sequentially arJ-anged, these 
events constitute a horizontal framework for the 
networks outlining the work-phased plan for the 
attainment°of these objectives. The adopted events 
should include not only those events depicting th 
progress of the design and hardware, but also key 
management-decision or action events and the major 
logistic events involved in making the system oper¬ 
ational They should also include events correspond¬ 
ing to the determination by tests that “aj°r Perf£”: 
anee specifications on major hardware ite»s have been 
met successfully. These serve as gr°ss planning 
markers during the conceptual phase of a program. 
When the program is defined, they also ser uj-u 
control points, establishing standards against which 
actual or anticipated performance can be measured. 

Before a network can serve as an efficient tool, 
the major program events on which it is based must 
be cÄyPestablished. These should be events that 
are significant to the completion oí the total 
program. Each of these events must clearly be 
identified with: 

what is accomplished or expected to be 
accomplished; 

the organization responsible for insuring 
its accomplishmenc; and 

the time allowed, or schedule for completion. 

The identification and selection of events are 
an evolutionary process, beginning with the -st - 
îishment of events by government and c^luding with 
the identification of program ev®nts.withl^h®.t 
operating departments of the contractor. n®£" 
works at any management level will contain all t 
events established at higher levels. 

Program Management Network 

A Program Management Network is a top-level 
network, Reflecting the total ?ystem4,acqui^tí°?tiallv 
plan. This network, in preliminary form, is J;a^J;ally 
orenared by the government program manager s office 
as part of the pre-contractual planning effort. 
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This network, which describes the development, 
production, logistics support, training, and oper¬ 
ation of the system, must reflect coordination of 
the responsible organizations. Therefore, it is 
necessary for the operating organization to provide 
an operations plan, the logistics organization to 
provide a logistics plan, and the training organi¬ 
zation to provide a personnel and training plan. 

Upon completion of this network, directed schedule 
dates are assigned to selected events, such as Initial 
Operating Capability, Category I Test, Critical Design 
Review, etc., to guide the contractors in preparing a 
related plan including the intermediate objectives 
required for the accomplishment of the designated 
tasks and milestones. 

A preliminary Program Management Network is 
included in the Request for Proposal (RFP) and pro¬ 
vides the contractor with a perspective of how his 
particular effort relates to the total program. Each 
contractor expands the preliminary Program Management 
Network based on the work breakdown structure, related 
work statement, and master plan and schedule. The 
network is progressively expanded by identifying all 
internal events of major significance that must occur 
to meet +he proposed plan. Each of the contractor’s 
internal organizations then prepares subnetworks which 
portray the logical relationships among those events 
for which it is primarily responsible. The subnetworks 
are then integrated into one network from which the 
contractor’s proposal network is derived. Since this 
network will be considered when evaluating the con¬ 
tractor's response, the amount of detail contained in 
the network should be consistent with the level of 
detail defined by the government's work statement. 
Calculated network event dates are then compared with 
the government schedules, and appropriate revisions 
are made to the activity times and to the network 
logic. When all time differences are resolved, the 
network is ready for inclusion in the contractor's 
proposal. 

The Program Management Network is an overall or 
simplified network; yet, it must contain the level of 
detail required by the program manager for planning 
and control. When properly constructed, this single 
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network should enable the manager’s staff to survey 
the entire program and quickly ascertain the critical 
schedule areas. The Program Management Network is 
primarily event-and-date oriented (i.e., concerned 
with identifying and tying together all the events 
of the program and their scheduled dates). 

D. Interrelated Networks 

In most large programs it will be desirable to 
prepare a number of separate networks describing 
individual segments of a program and delineating the 
detailed plan of work in these areas. 

Although the basic logic for the consiruction of 
a network is the same regardless of its use in a 
program, there are differences in the density and 
types of information included in the networks pre¬ 
pared in different phases and levels of programs. 

The networks which are commonly recognized in 
programs are the Program Management Network and the 
detailed networks. These networks may be: 

. summary networks, which have been prepared 
from more detailed networks by retaining 
selected events, including those required 
to maintain program logic; or 

. integrated networks, which have been con¬ 
structed by connecting two or more detailed 
networks together. 

On some programs, the Program Management Network 
is a program status display device which was prepared 
by summarization of several levels of detailed net¬ 
works. At the opposite extreme are programs which' 
use one Program Management Network as the single net¬ 
work for all levels of government/contractor management. 
For example: 

. a 500-activity Program Management Network is 
maintained by an integrating contractor and 
is submitted regularly to the government with 
time status analysis. The Program Management 
Network is updated mechanically by integrating 
the summary networks received from the asso¬ 
ciate contractors. Detailed networks support 
eighty percent of the summary networks. 

III.8 



SPECIAL PROJECTS OFFICE .SPINST P5000.11 
25 October 1965 

. a 5000-activity Program Management Network 
is maintained and updated by a government 
agency. Activity flow times are submitted 
by contractors for government processing. 
Detailed networks are prepared by the govern¬ 
ment or contractors in key areas of the net¬ 
work. 

This is only an illustration of a possible 
approach. Each application should be evaluated on 
an individual basis to satisfy its program reouire— 
ments. 

E‘ Establishment of Interface Events 

It is imperative that interface events be 
identified, defined, scheduled, and controlled in 
an orderly manner. Interface events must be identi¬ 
fied before the networks are completed and provided 
for at each level, working from the top to the bottom. 

An interface event is an event which signals the 
necessary transfer of responsibility, end items, or 
information from one part of the plan to anpthér. 
Examples of interface events are the receipt of an 
item (hardware, drawing, specification), or the 
release of engineering drawings to manufacturing. 
Figure HIr4 is a simplified example of interfaces 
between networks. In this example, Event 168 is 
constrained by an event on another network (No. 1) 
while Event 177 is constraining an event on still 
another network (No. 3). (For simplicity and ease 
of identification, special geometric figures can be 
utilized to denote interfaces; e.g., double outlines, 
hexagons, etc.) In some programs it is useful to 
maintain a special network for the program as a whole 
which shows only the interface events. In more 
complex programs in which the number of interface 
events is too large to show on an interface network, 
it has been found helpful to use computers co main¬ 
tain interface information. 

TO EVENT JOT 

Figure III-4 
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Careful interface identification and control 
must exist at all management levels down to and 
including the contractor’s operating departments. 
The successful integration of networks and program 
plans is dependent upon these connecting points. 
Their identification and control must, therefore, 
begin in the planning phase of a program when 
responsibility for accomplishment of related major 
program elements is determined. Düring the planning 
phase, the government agencies and the contractor 
must participate in interface coordination meetings 
to identify, precisely define, and schedule the 
major interface events of the Program Management 
Network. 

To assure that technical descriptions of inter¬ 
face events are not subject to widely divergent 
interpretations by program participants, the 
government program manager should standardize 
terminology through the preparation and distribution 
of a glossary or dictionary defining these common 
tasks. 

The event coordination process should continue 
with lessening activity throughout the acquisition 
phase, although coordination meetings will generally 
not be required after the program is stabilized. 

F. Detailed Networks 

Subsequent to contract award, each successful 
contractor is required to prepare a detailed network 
based on the proposal network, the detailed work 
breakdown structure, the additional government events 
required for program control purposes, master 
schedules, and the work statement. Since these 
detailed networks are the basis for status report¬ 
ing to contractor and government managers, they must 
realistically respond to program progress. They 
should be prepared in sufficient detail to enable 
managers at operating levels of the program to monitor 
and control the planning and scheduling of their areas 
of responsibility. 

The amount of detail on these networks must be 
carefully controlled. The depth to which the detail 
is carried is at least that level required to define 
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ttie start and completion of each work package. The 
etailed networks should contain such additional 

events and aetivutes as are required to present a 
complete Plan. If too much eetail is permitted, 

î?n„ ^W°ïkS beCume large and unwieldly, incorp¿ra- 
tion of changes becomes extremely involved, and 
updating becomes too time consuming. However if 
the networks are too sketchy, too much time elapses 

control m0nitoring P°ints, and there is loss of 

The degree of detail in the networks need not be 

thatSnartfnf th1 parts,of the network. For instance, 
the plan in the near future should be 

?n iîî?d+in.m2re detail than the parts of the plan 
ÍÍIh ^ÍSta!Ít íuture‘ As time passes, more detail 

is added gradually to the near term parts of the 
networx. This method is natural, since most plans 
are continually refined as more becomes known about 
the current results and their effect on the future 
course of action. Another recommended practice is 
the maintenance of more detail for the most critical 
areas of the program. 

K wAîuthis point» th© networks should be reviewed 
by both government and contractor managers to assure 
that all requirements are distinctly portrayed If 
unplanned efforts are discovered during the review 
the network and program plans must be modified to * 
reflect these changes. 

When the networks are approved, the appropriate 
contractor personnel estimate the activity elapsed 
times. The network is then processed, and the 
resuits are analyzed to evaluate the directed event 
?reS* *?plan?ing and Processing are repeated until 
the activity times and the schedules are in agreement 

G. Procedures 

The fundamental rule of logic for network con- 
struction lies in the observance of the constraint 
relationship. 

There are several approaches 
tion. One approach requires the 
segment for a task) be developed 

to network construc- 
network (or network 
by beginning with 
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the start event and working toward the final or end 
event. Another approach requires starting with the 
end event and working backwards to the start event. 
A third approach involves the construction of several 
small networks, say 8 to 10 events each, one for each 
end item in a work breakdown structure. Using this 
approach, each subnetwork is simple enough to con¬ 
struct since it does not require a rigid order of 
assembly. The subnetworks are then assembled and 
joined together with related activities. 

In constructing the network, certain other mechan¬ 
ical procedures should be carefully observed: 

. all activity paths must be completed. 
Activities may never represent alternative 
paths from one event to another, but manda¬ 
tory tasks that have to be accomplished 
before the succeeding event can occur; 

. the activities in a series must be independent; 
i.e., the time which one activity takes must 
not affect the time which any other activity 
in the series takes. 

. an event cannot occur until every activity 
preceding it has been completed; 

. an activity succeeding an event cannot be 
started until the event has occurred; 

. an event cannot occur twice, nor supersede 
itself; i.e., a path of activities may not 
form a loop that returns to any event; 

. only one activity or constraint line may 
connect any pair of events. 

1. An Example of Network Development 

In the example network to be developed, the 
delivery of the first operational unit of a project 
is the objective, or end event. The event is placed 
on the network worksheet at the fat* right as depicted 
below. The activities that must be accomplished to 
complete the end event are added, and the events which 
must be complete before these activities can begin 
are then added as beginning events. This procedure 
is repeated until the "Program Start" or first event 
of the network is reached. 
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Although the network does suggest the chronology 
of events from left to right, the length of the 
activity line is not proportional to the time esti¬ 
mated to complete it. For this reason, it is best 
not to attempt to place a time scale on the network. 

No time estimates are made during the initial 
networking phase. The entire effort is concentrated 
upon ensuring that all necessary events and activities 
are included in their proper sequence and that their 
interdependencies are correctly reflected. 

An example of network development is shown in the 
following pages. In the network to be developed, the 
delivery of the first operational unit of a program 
is the objective, or end event. The event is placed 
on the network worksheet at the far right, as depicted 
in Figure III-5. * F 

ACTIVITY 

EVENT 

FIRST OPERATIONAL 

UNIT DELIVERED 

Figure III-5 

This example assumes that the operational unit 
consists of five major components: the missile, a 
missile site, equipment to fire the missile, equip¬ 
ment to maintain both the missile and the ground-based 
equipment, and personnel to operate the site, maintain 
the equipment, and, if necessary, launch the missile. 
Thus, to achieve the delivery of the first operational 
unit, all five components must be developed first. 
Figure IIIt-6 shows the dependency of completion of the 
first unit on the delivery of the five components. 
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FIGURE DI-6 

Further analysis reveals, however, that the 
launch site may not be considered complete until 
the missile and ground equipment have been installed. 

Earlier activities on the network (Figure 111x7) 
indicate that the Site Construction Complete event, 
constrains both the Start Missile Installation and 
the Start Ground Equipment Installation as well as 
the Launch Site Completion events. 

At this point, the series of activities and 
events that lead up to each of the events now exist¬ 
ing in the network may be established. In establish¬ 
ing the activities and events preceding the Missile 
on Dock at Site event, the planner might follow a 
sequence of thoughts such as the following: 
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. "What is necessary to get the missile on 
dock at the site?" The missile, a trans¬ 
portation vehicle, and equipment to place 
the missile on the vehicle are required. 
All of these must be available and, con¬ 
sequently, are shown as completed events 
in Figure 111^-7. 

. "What is necessary to have the missile com¬ 
pleted for loading?" It needs to be tested 
(Figure IIIt7). 

. "What is necessary to start the testing 
operation?" The fabrication of the vehicle 
must be completed. 

This analysis results in a progressively more 
complex network eventually leading back to the start 
event. The predecessor of some events will be start 
events; e.g., Operating Personnel Available at Site 
is constrained by Start Training of Operating Personnel. 

Figure III-8 is an example of a simple, or broadly 
defined, network which might be drawn in the early 
planning phase of a program. Detail may be added 
progressively by inserting related events between 
those already established in the broad network. The 
figure below illustrates this process. 

FK'JPf ni-8 
INSERTION OF AOOITIONU DETAIL 
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As activity and event definition progresses, the 
dependencies of program elements must be identified. 
There are many dependencies between elements such as 
the missile, missile handling equipment, ground 
equipment, installation and checkout equipment, etc. 
For example, the design of the handling equipment, 
as one of the missile inputs, must account for the 
dimensions, weights, etc., of the missile. 

The following network segment, Figure II1-9, 
illustrates these dependencies and indicates that 
certain preliminary missile data must be made avail¬ 
able to the group designing handling equipment before 
they can begin detailed design. 

START 

MISSILE 

DESIGN 

PRELIMINARY 

MISSILE DATA 

AVAILABLE 

MISSILE 

DESIGN 

COMPLETE 

START 

HANDLING 
START 

HANDLING 
START 

HANDLING 
HANDLING 

EQUIPMENT 
EQUIPMENT 

DESIGN 
EQUIPMENT 

DETAIL DESIGN 
EQUIPMENT 

FINAL REVIEW 
DESIGN 

COMPLETED 

FIGURE m-9 

A series of activities can be replanned in 
parallel. The following shows an example of a net¬ 
work segment for which this has been done. 

REVISED NETWORK 

FIGURE m-10 
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Greater visibility of dependencies is displayed 
in Figure III.11. Note that events which are internal 
to a function have been added for the sole purpose 
of expressing interrelationships with other functions. 
The initialr-layout of the sample network is now com¬ 
pleted. 

2. Event and Activity Definition 

Precise event identification and definition 
are necessary to properly determine event occurrence 
which indicates the actual progress made in the 
program. Correct activity identification and defini¬ 
tion are equally important so that the best possible 
time and resource estimates can be obtained. It is 
good practice to define explicitly each activity and 
each event while the network is being developed and 
to list the responsible office and the evidence of 
activity completion. 

3* Time Estimating and Network Calculations 

Concepts and Principles. The estimated time 
required to perform each activity in the network is 
b’ised on the following: 

• planned manpower or other resources; 

. average resource application rates or work 
schedules (the 40-hour week, the number 
of shifts, etc.). 

This time value should not initially be con¬ 
sidered in terms of calendar date, but rather as flow 
time. Any identification with preset calendar dates 
is to be avoided, for it nullifies one of the major 
advantages of the use of the network. 

Time estimates should be made by personnel 
most familiar with individual activities. The quality 
of the time estimates will depend on their background 
and understanding of the work to be performed as well 
as the capability of the interviewers who are collect¬ 
ing the data. 

Time estimates are normally given in weeks 
and tenths of weeks, but depending on the program, 
other time units (e.g., days or months) may be used. 
For the majority of applications, however, the week 
is commonly used. 
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Each estimate should be based on all known 
factors affecting completion of the activity under 
normal conditions. As the program progresses, the 
estimates should be reviewed periodically ana 
adjusted for changing conditions. 

4. Expected Elapsed Time (te) 1 

Where substantial uncertainty fs 
in the duration of activities, one method which PERT 
can utilize is a procedure involving three time 
estimates. The time required to complete some 
future task is more realistically stated in terms 
of a likelihood rather than a positive assurance. 
To apply this concept in a probability sense, three 
time estimates are stated as a future range of time, 
during which the activity may be completed. In this 
case. Optimistic,1 Most Likely,1 and Pessimistic 
time1 estimates should be used. They can represent 
points on a distribution curve where the mode is the 
»most likely,' and where the extremes 
and pessimistic) correspond to-the probability dis¬ 
tribution of time involved to complete the activity. 

An estimator may elect to use three time 
*estimates depending upon his judgment as to ^s use¬ 
fulness to reflect the degree of uncertainty. When 
a single time estimate is used, this evidences 
assurance on the part of the estimator that uncer¬ 
tainty is not a problem in carrying out accomplishment 
of the activity. If the state of the art is being 
explored, many complex human and organizational inter¬ 
dependencies are required — all maklJg, for. h?;?h®r 
uncertainty of the successful accomplishment of the 
activity -- then three time estimates may be advan¬ 
tageous to use. 

When a single time estimate is given for an 
activity, it is used in all subsequent calculations 
in the same manner as the expected elapsed time {te) 
calculated from the three time estimates. In subse¬ 
quent discussion then, te can be construed either as 
a single time estimate or as though derived from three 
time estimates. Time estimates must be as accurate 
as possible, since all other calculations depend upon 

them. 

Activities of high uncertainty should be 
identified for the benefit of all users of the data 
such as schedulers. 

ISee Glossary 
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5» Earliest Expected Time (Tg) * 

After determining the expected elapsed time 
for each activity, these expected times are then 
accumulated from the start through the completion 
of the various network paths. In this way the 
earliest expected time for each event in the paths 
and total elapsed time for each path is determined. 
The earliest expected time for program completion is 
identified by the TE for the final event of the 
network. 

6. Latest Allowable Time (TL) 1 

Latest allowable times are then determined 
for each event in the network starting with a pre¬ 
determined time (often T^Tl) for the end event and 
subtracting the expected elapsed time estimates (t*) 
moving backward through the various network paths. 
The Tl (latest allowable time) for each event in the 
network will then indicate the latest time that a 
particular event can be started without causing the 
end event to slip beyond the predetermined target 
time. 

7. Slack and Critical Paths 

The concept of ,,slackn and "critical path" 
are interrelated and applies to a network path and 
not to an individual activity (except in the one- 
activity path). 

Slack is the difference between the latest 
aliowabie time (TL) and the earliest expected time 
(Tp). In this respect, each path throughout the 
network has a measurable "degree of criticality" 
which can be either positive, zero or negative. 
This path of criticality can be event or activity 
oriented. The selection of the computer output 
option will produce the desired listing. The listing 
desired is normally a function of the level of manage¬ 
ment reviewing the data. 

By definition, the longest time path or the 
most time-consuming path in the network is called the 
critical path. All other paths which are of less 
time duration than the critical path are called "sub- 
critical paths" or "slack paths." 

^■See Glossary 

III.21 



5 PINS T P5000.il 
25 October 1965 

SPECIAL PROJECTS OFFICE 

While, by definition, positive slack is "time 
to spare" it should be added that it is "time to 
manage" or "time requiring management." Unnecessary 
funds can be expended and unneeded risks taken unless 
management pays particular attention to network paths 
exhibiting large amounts of positive slack. 

8. Activity Slack 

The difference in time, comparing the earliest 
expected time (TE) and the latest allowable time (Tr) 
for a given activity. This slack indicates the range 
of time within which an activity can be scheduled for 
completion provided the plan agrees with the directed 
dates for the overall plan. 

9. Event Slack 

The difference in time, comparing the earliest 
expected time (TE) and the latest allowable time (Tl> 
for an event. In instances where more than one activity 
constrains the completion of an event, the slack for 
the event is determined by that activity which lies on 
the most critical path to that event (one that yields 
the least algebraic slack for that event). 

10. Directed Date 

A date established by the cognizant authority 
for specific events or the end event(s) of a program. 

11. Variance-1- 

Following the determination (or statistical 
derivation) of activity elapsed times (te), a statis¬ 
tical variance can be derived for each activity by 
solving ÇJ- -^b-a\2 ' Variance may be descriptive of 

uncertainty associated with the three time estimate 
interval. A large variance implies greater uncertainty 
of an event's accomplishment. Use of variance is made 
only when multiple time estimates of activities and 
events are used and in reality is the communication 
media between the planner and the scheduler. That is, 
the scheduler should not shorten the schedule beyond 

1 See Glossary 
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the te value when the variance is small. On the other 
hand, care should be exercised in scheduling when the 
variance in large sense does indicate an area of tech¬ 
nical uncertainty. 

H. Evaluation and Refinement of the Plan 

From the time estimates, the expected elapsed 
times (te), the earliest expected times (TE), the 
latest allowable times (TL), slack (Tl-Tj¡) , and the 
critical path can be determined. From this data, the 
feasibility of the plan can be judged. Subsequently, 
the data can be modified to a calendar date if desired 
for a more thorough analysis. 

The first consideration in the evaluation of the 
plan is whether the earliest expected date of the end 
event is on or before the directed date for the end 
of the project. Frequently, a directed completion 
date (Tn) for the entire program is established by 
government or industry. In many cases, this directed 
completion date may be earlier in time than the earli¬ 
est expected time (Tg) for the initial planning net¬ 
works. Under these circumstances, the total time 
required by the network plans must be reduced, if 
possible, to equal or be less than the directed com¬ 
pletion date. Possible ways of shortening the planned 
time for the p- ograms are: 

. alterative of the network by introducing 
greater concurrency of effort ; 

. load resources on limiting activities; 

. change the scope of activities; 

. change performance requirements; 

. balance the plan by reallocating resources 
among activities. 

Consideration of the network plan and possible 
replanning should center about the critical path and 
the sub-critical paths. In many cases, several paths 
will have nearly the same slack as the critical path. 
Paths of large positive slack should also be identified 
and investigated to determine whether the planned level 
of effort in that area can be reduced and the resources 
more appropriately used in more critical areas. 
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Most often, evaluation reveals that the plan is 
not satisfactory, and revisions to it must be made. 
However, the network should not be changed arbi¬ 
trarily to meet desired dates, but genuine replan¬ 
ning of the effort should take place. Some basic 
methods of using the network plans for trade-off 
studies (or determining optimum plans) are currently 
in use by government and industry. They are: 

. evaluating alternative network plans, 

. optimizing application of resources on an 
established network plan. 

These methods make use of PERT as a simulation 
technique. PERT can be used where several alterna¬ 
tive plans for arriving at the same end.objective 
will exist. PERT, likewise, can be used to evaluate 
alternative portions of networks: an activity, a 
series of activities, or a path or paths through an 
established network. 

Simulation in PERT processing may be used to 
reduce the overall time span for a network by 
reducing activity times along the critical path. 
Repetitive network processing may be used to study 
the effect of transferring resources from slack 
path activities to the critical path until some 
other path becomes the critical path. 

Following the analysis and replanning, new time 
estimates reflecting the revised plan are made. 
Once more the time estimates are processed, and the 
output data is prepared for analysis. 

This process is iterative and continues until a 
plan resulting in sufficient conformity with directed 
or desired dates is obtained. This plan, expressed 
in PERT network form, provides the basis for manage¬ 
ment determination of the project schedules. 

Subsequent to the establishment of an acceptable 
planned schedule the conversion to a scheduled plan 
can be undertaken. The simplest conversion is the 
changing to the earliest expected time (te) to a 
scheduled elapsed time (t») thereby developing the 
earliest completion time (SE) and latest completion 
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time (SL) similar to the earliest expected time (TF) 
and latest allowable time (TL). When firm dates 
have been established either for the beginning or 
the ending of the program, or intermediate events 
the planned schedule or scheduled plan can be con¬ 
verted to a calendar date base and a costed planned 
schedule can be developed. 

Realistically management normally requires more 
rigid scheduling and costing of objectives beyond 
those dictated in order to exercise true program 
control. As a result scheduling which involves the 
allocation of resources (manpower, facilitiés and 
dollars) in any multi-project environment is not a 
direct conversion of a planned schedule to a sched¬ 
uled plan because of the competition for these 
resources. Therefore, the schedule is established 
based on the availability of the resources. It is 
the costed scheduled plan which represents the true 
cost of any program since the competition for 
resources may increase the overall cost. These 
costs are affected by the scheduled date of the 
end item and by the scheduled dates of any inter¬ 
mediate events. 

Although the information and symbols associated 
with the conversion of a planned schedule to a 
scheduled plan are similar, rescheduling due to a 
slack indication is not as simple as one would 
suspect. Rescheduling in the areas of a scheduled 
plan is definitely more complex and involves the 
higher levels of management. 

I. Summarization and Integration of Networks 

Since detailed networks are constructed to the 
depth required for control at the operating depart¬ 
mental level, they generally contain more detail 
than is required at higher levels of management. 
Therefore, the detailed networks are usually sum¬ 
marized to provide the upper levels with the optimum 
detail needed to monitor and control their areas 
of responsibility. The resultant summary network 
is logically consistent with the detailed networks 
and contains the preselected government events, con¬ 
tractor events, and interfaces that are essential 
for higher level management. Figure III-12a illus¬ 
trates the summary process. 
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After the networks are summarized they should 
be reviewed by the responsible government and 
contractor managers to assure that : 

. the logic of the detailed networks was 
retained; 

. time values on the summary network are 
mathematically equivalent to the time 
values on the detailed networks; and, 

. interface events which signify a 
relationship or transfer of responsi¬ 
bility to another network are retained. 

The final step in networking is the integration 
of summary networks into a total Program Management 
Network. Each participating government agency 
(Logistics Command, Training Command, Operating 
Command, etc.) and the central designated agency are 
responsible for the integration process. The 
central agency may be a prime contractor, inte¬ 
grating contractor, a participating government 
agency, or the government itself. The resultant 
network should provide an over-view of the total 
program plan and progress. It also provides a 
means for identification of potential problem 
areas and for evaluation of alternatives for cor¬ 
rective or preventative action. 
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J. Sample Calculation 

To fully understand and analyze PERT output data, 
it is essential that one be familiar with the logic 
and be capable of accomplishing the calculations 
manually. These calculations can be accomplished 
on the network itself provided the network is extremely 
simple. However, this simplicity does not exist in 
normal day-to-day operations. 

Figure III.13 represents a simplified high manage¬ 
ment level network. The information presented would 
normally be expected as basic input. Subsequent to 
the approval of these inter-relationships and time 
estimates based on coordination, the information can 
be tabulated and the necessary calculations completed. 
For simplicity, the calculations are illustrated in 
Figure III.14. 

Starting with the end event and proceeding back¬ 
ward through the network and considering the activities 
and events in a counter-clockwise direction, the 
predecessor event when a single activity generates 
from it is listed, in this case events 9 and 10, 
together with the time estimates for each activity. 
This process is followed by listing in the successor 
colimn the previous predecessor, namely 9 with its 
predecessors, 1 and 8. Then the predecessor 10 is 
listed since it has only one activity from it and its 
predecessors are 1 and 8. The next successor would 
be 1; however, since it has two activities leading 
from it, we so note it as, event 1 has 2 activities 
leading from it and we have noted it once; i.e., 
written 1 (2) 1. The next successor would then be 8; 
however, it also has two activities leading from it 
and we so note it; 8 (2) 1. The next successor would 
again be 1 and we can now use it since we had 1 (2) 1 
which is now 1 (2) 2 balancing the number of activities 
leading from it as to the number of times we have 
analyzed the event. Therefore, from successor 1 we 
have the predecessor 0. The next successor should be 8. 
Since we now balance our observance of the previous 
rule, we can use it and the predecessor is 6. The next 
successor would be 0; however, it has three activities 
leading from it and it is noted 0 (3) 1. The next 
successor is 6, it has one activity leading from it; 
however, its predecessors are 2, 3, and 7. 
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FIGURE II1-14 SAMPLE CALCULATIONS 
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Following this procedure, you can develop the entire 
listing noted in Figure 111.14. Now that the 
successor and predecessor listing together with the 
activities times have been noted, there is no fur¬ 
ther need for the network. The expected elapsed 
time (te) can be calculated for each activity which 
has a multiple time estimate. 

Remembering the basic rules for determining the 
Earliest Expected Time (Tg) we must add the expected 
elapsed times (te) from the beginning of the network. 
Therefore, we start from the bottom of the calcula¬ 
tions of Figure III.14. From events 0 to 2, the 
activity time (te) equals 6. Therefore TE equals 6 
for event 2. From event 0 to 3, the activity time 
(te) equals 10. Therefore TE equals 10 for event 3. 
Both of these tç figures can be used since they have 
no other activities prior to event 0. Now since the 
activity time, te equals 1 from event 2 to 3, and 
since Te for event 2 equals 6, then TE for event 3 
equals I + 6 or 7. Since two TE values for event 3 
have been obtàined, namely 7 ana 10, the rules state 
that an event cannot be started until all the activi¬ 
ties leading to it have been completed. Therefore, 
the Te value for event 3 for the determination of 
other Tg values equals 10. Following the above, te 
for the activity'between event 3 and 5 equals 35. 
The TE value for event 3 equals 10; therefore, the 
Te for event 5 equals 35 + 10 = 45. This process is 
continued until the TE for the end event is calculated. 

The latest allowable time TL is calculated similar 
to the Te; however, the te value must be subtracted 
from the TL. In the example, we have assumed for sim¬ 
plicity that Tl = Te; therefore, TL equals 93. To 
proceed backward through these calculations, we use 
the same step checking of going from the predecessor 
listing to the successor. Therefore, for predecessor 
event 9 the Tt for successor event 9 equals TL - tç 
or 93 - 5 “ 88. For predecessor event 10, the TL for 
successor event 10 equals TE - tç or 93 - 8 = 85. 
Since we have determined the TL for event 9 which is 
equal to 88, we use this in these calculations since 
additional values for this event will not be determined. 
For the predecessor event 1, the TE for the successor 
is Tt - te or 88 - 0 = 88. For the predecessor event 8, 
the Tt for the successor is T, - te or 88 - 0 = 88. 
For the predecessor event 1, the TE for the successor 
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is 85 - 0 « 85. Since we have multiple values of 
Tl for event 1, we select the smallest value. For 
the predecessor event 8, the TL value for the 
successor is 85 - 5 = 80. Since this also has 
a multiple choice of T, we select the smallest. 
This process is continued until the TL column is 
completed. 

The remaining calculation is to determine slack 
which is determined by subtracting the earliest 
expected time from the latest allowable time (Tl-Te). 
In determining slack, the TL value should be the 
smallest selected value. However, the TE value 
should be normal value calculated for each event. 
When the slack value is calculated, we actually 
determine the various paths through the network. 
The critical path will be outlined as that having 
the least algebraic slack. In this particular ¿ase, 
zero illustrates the critical path. The example 
shown has the following paths: zero slack path - 
events 0, 3, 4, 7, 6, 8, 10, 11 plus three slack 
path events 0, 2, 3; plus eight slack path events 
8, 9, 11; plus ten slack path events 3, 5, 7, etc. 

To convert these data to a calendar base, the 
Julian Calendas* can be used. The makeup of the 
calendar should be on a 7-day and a 5-day work week 
basis in view of the flexibility required for the 
calculations of certain activities. This conversion 
does permit the development of a planned schedule 
on a calendar date base so that the plan can be 
evaluated as to the availability of resources or 
the replanning of the slack. Such a planned schedule 
should retain the TE and Tl notation in order to 
differentiate between the planned schedule and the 
scheduled plan, the latter using ts, Sv and SL. It 
is recognized that both the planned schedule and the 
scheduled plan can be costed for comparative purposes. 

*See Appendix A 
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CHAPTER IV 

SCHEDULING TO ACHIEVE OBJECTIVES 

Scheduling may be defined as the translation 
of a plan into a timetable with specific calendar 
dates, which will govern the start and completion 
of work and authorize the expenditure of resources 
on activities in the plan. The scheduled plan, 
when approved by responsible management : 

. alerts lower level organizations and 
authorizes the use of resources including 
money and time; 

. permits continuous comparative analysis 
of scheduled plan versus actual accom¬ 
plishment, thereby enabling measurement 
and evaluation of status and forecast of 
progress. 
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The goal of the scheduling function is to bring 
into being an approved authoritative scheduled plan. 
Scheduling requires a high degree of skill and 
knowledge of the requirements of the activities 
to be accomplished and the capacities available. 
Scheduling is the function by which resources re*- 
quired by several programs or projects are estab¬ 
lished and managed as opposed to the functions of 
individual program managers. The balancing of these 
multiple and competing requirements for resources is 
a responsibility of top local management. 

Emphasis is placed on the scheduled start date 
as well as on the scheduled completion date for a 
planned activity. This is to: 

. alert and authorize the responsible organi¬ 
zation to get ready to start the effort; 

. establish the earliest possible date to 
detect a significant deviation from plan; 

. verify the completion of activities or 
relief of constraints. 

****** 

A. Nature of the Scheduling Function 

An approved plan is translated into a schedule 
by assigning resources to accomplish the planned 
tasks during specific calendar time periods. A 
major constraint in scheduling is the requirement 
to conform to the plan. If the start and completion 
date, for the planned effort and its desired com¬ 
pletion date are scheduled using the same amount of 
time as the plan, the critical path becomes a demand¬ 
ing priority requirement. In the scheduling process 
a manager and scheduler must consider : 

. the availability of the required resources 
(manpower, equipment, facilities) during 
specific calendar time periods; 

. general sequencing of the work; 

. consideration of resource requirements of 
other present or future programs; 
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. consideration of differing or conflicting 
demands on the same resources; 

. preclusion of peak loads for particular 
skills or resources; 

. adequacy of available local capacity and its 
augmentation potential vs. the '’buy” instead 
of the "make” ; 

. funding limitations and requirements; 

. the minimization of premium costs and idle 
time for manpower, equipment, and facilities; 

. the necessary integration through scheduling 
of several plans using the same resources; 

. the manager’s judgment of a reasonable time 
for performing the work under existing con¬ 
straints ; 

. technical constraints in the form of 
uncertainties in activities which may require 
the provision of extra time; 

. the local procedure for the development and 
communication of work authorization; 

. local management policy with respect to work 
practices (i.e., single vs. multiple shifts, 
union contract provisions, vacation policy, 
etc.); 

. laws governing work practices; 

. difficulties involved in scheduling the 
detailed contents of the work packages far 
in advance; 

. varying number of work days per month and 
translation to calendar dates. 

All these considerations bear significantly on 
the problem of scheduling and each must be weighed 
and balanced against other off-setting considerations. 
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Methods vary widely for converting time 
estimates for activities into specific calendar 
dates for starting and completing the work. For 
example, large packages of work may first be 
blocked into so-called master schedules to be 
used as a control in further scheduling. Each 
activity in a large work package may then be 
scheduled until ultimately the entire work package 
is scheduled. Conversely each activity may first 
be scheduled as a single unit. 

Schedule formats will also vary. However, 
regardless of the method used for developing and 
communicating schedules, they become authoriza¬ 
tions for performing the work. This approval 
requires a management appraisal of the risks in¬ 
volved in the various parts of the program and 
the advisability of reserving time and resources 
for unanticipated problem areas. 

This document recognizes the importance of the 
scheduling function to achieve objectives as 
separate and discrete from the function of planning 
to achieve objectives. 

The interdependence between planning and 
scheduling must be maintained through the life 
of the planned effort. Any tendency to disturb 
the logical relations between these two functions 
should be avoided. Principles involved in this 
relationship include: 

. the approved plan must govern the sequence 
and content of work to be performed; 

. the schedule must validate the plan by 
converting it to a feasible timetable which 
can be approved by management. If the 
schedule cannot for any reason validate 
the plan, appropriate changes must be made 
to the plan; 

. the schedule will not change the planned 
sequence of work. It will, with the 
approval of management, set the timetable 
which will actually govern the start and 
completion of work and resource expenditures 
required by specific activities in the plan; 

IV.4 



SPECIAL PROJECTS OFFICE SPINS T P5000.ll 
2.5 October 1965 

. scheduling and planning roust be so performed 
and continuously related that there is in 
effect at any one time only one scheduled 
plan for a given program. 

B. Relationship of PERT to Scheduling 

An important function of scheduling involves 
validation of the plan depicted by PERT networks. 
Calculation of the total elapsed time for accom¬ 
plishment of the entire plan also provides other 
useful information. These calculations were made 
on the basis of expected elapsed times associated 
with individual activities, which considered tech¬ 
nical uncertainties and assumed availability of 
normal resource requirements. They were not based 
on elapsed time which would be consumed, following 
scheduling, in the actual performance of the work. 
The time period for completion of each of the 
activities in the network is of particular use in 
scheduling because of the technical constraints 
present in the plan. 

Given unlimited resources, the ’’expected 
elapsed times” and the ’’expected dates,” derived 
in planning, could be automatically used as the 
schedule. It is unlikely that this situation will 
occur. The calculations using individual expected 
elapsed time values do not automaticälly produce 
a realistic schedule for the individual activities 
in the plan. The scheduling process may require 
*L change in the configuration of the networks to 
enable the effort to be performed with the specific 
resources available. 

Some users of PERT have tended to take mechani¬ 
cal and automatic steps to arrive at program 
schedules by: 

. keying the calendar start date of the 
program to the initial event or activity; 

. ’’crashing” all activities into minimum 
possible times and relying completely on 
slack time as a measure of effectiveness 
or need for additional resources; 
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scheduling only completion dates for 
activities and ignoring start dates. 

These steps fail to consider the conflicting 
need for resources. Scheduling considerations are 
so interdependent that such steps as a substitute 
for judgment must be avoided. 

c. Expected Elapsed Time vs. Scheduled Elapsed 
Time 1/ 

The process of estimating during the planning 
cycle must be clearly separated from the process of 
scheduling, since planning does not consider the 
competition for resources. However, in the sched¬ 
uling function the availability of the resources 
together with the schedule end and intermediate dates 
must be considered. In this environment, the sched¬ 
uled elapsed time (ts) may be shorter, the same as, 
or even longer than the expected elapsed time (te) 
determined in the planning process. 

In scheduling, an earliest completion date (S^) 
and a latest completion date (S^) for each activity 
in the network must be calculated in the same manner 
as the earliest expected time or date and the latest 
allowable time or date. The only difference is that 
scheduled elapsed time (t ) values for network activi¬ 
ties which have been scheduled are used in the calcu¬ 
lation. Subsequent to establishment of initial 
schedule, these calculations should be made available 
to the schedulers on a routine basis. 

D. Validating the Plan through Scheduling 

Greatly improved use of scheduling in major pro¬ 
grams is needed. As a minimum, when PERT is used, 
scheduling should always be accomplished to the work 
package level. 

Practical problems in some organizations may pre¬ 
vent establishing schedules for individual activities 
below the work package level. When a program is of 
long duration it may not be possible to schedule the 
commitment of resources in detail to specific time 

1/ See Glossary for further definition of TE, TL, SE, 

~ Sl, ts. 
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periods through an entire plan. Where either 
situation prevails, expected elapsed time values 
should be processed as scheduled elapsed time 
values until scheduling is actually accomplished. 

Some confusion has historically been generated 
by an indiscriminate use of the words "scheduled 
dates" or "directed dates." When a higher level 
passes objectives on to a lower level for planning 
purposes, these objectives are often accompanied 
by a "directed" date. It is not to be confused 
with "scheduled" date, although they may coincide. 
If the "directed" date cannot be met, the schedul¬ 
ing activity must notify the planning activity so 
that higher level planning can be adjusted. The 
scheduler does not alter the plan. 

There are several levels of schedule detail 
associated with each level of responsibility in a 
major program. Each of these levels may require 
a different approach to scheduling. Government 
scheduling requires the establishment of target 
dates for major and intermediate events within the 
constraint of directed dates set by higher authority. 
Prior to issuing an RFP, the government managers 
prepare a Master Program Schedule identifying events 
which subsequently become key events on the Program 
Management Network. By this process, the directed 
plan, consistent with those dates, is outlined for 
the contractors. 

Master scheduling, which involves the blocking 
out of large packages of work, is performed by both 
the government and the contractors. Government 
master scheduling is done during initial program 
planning to provide detail in support of the directed 
date plan. Contractor master scheduling also is per¬ 
formed during initial program planning when a con¬ 
tractor scheduling group establishes key events. 
These events then provide the framework for estab¬ 
lishing more detailed scheduling. 

The detailed schedules are developed within the 
limitations of master schedule dates, and are usually 
expressed in terms of task durations, as well as 
completions. To assure a compatible program plan, 
the PERT networks must be capable of recognizing and 
linking together all levels of schedules. 
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Master scheduling by the government requires 
the coordinated efforts of all the agencies and 
offices (functional and project) involved in the 
program. Because of the significant impact that 
the government Master Schedule has on the future 
planning and operational phases of the program, 
the master scheduling team must be made up of 
highly competent personnel, experienced in program 
planning. Further, the participants must have the 
authority to commit the resources of their respec¬ 
tive organizations. 

The derived schedules must represent the 
negotiated position of all the participants, rather 
than a unilateral schedule decision by one agency. 
Scheduling done out of total program context may 
result in unreasonable constraints on parts of the 
program. When schedule conflicts arise, they must 
be referred to the government program manager for 
resolution. 

Historical information of other programs should 
be used. However, this historical data must be 
modified by: 

. technical differences among the various 
programs considered; 

. advances in the state of the art ; 

. funding restrictions; 

. priority of the program. 

Historical information can serve not only as a base 
for developing a Master Schedule for a new program, 
but also as a warning of the pit-falls in the 
sequencing of the various phases of a particular 
program. 

Each event in the Master Schedule limits the 
government agencies' and contractors' capability to 
allocate their resources to achieve the most desir¬ 
able trade-offs within their area of responsibility. 
The Master Schedule should be limited to those events 
which are actually required and for which a real 
constraint exists; e.g., the availability of test 
facilities at a launch center. In effect, then, the 
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government Master Schedule informs the program 
participants of key program constraints and phase 
relationships which will govern the logic of the 
total program. 

Although the government Master Schedule is a 
directive to the government and contractor agencies, 
it may undergo changes as improved task definition 
occurs. This Master Schedule attempts to achieve 
an effective trade-off of schedules, cost, and per¬ 
formance for the total program; however, more 
detailed program planning may indicate that a 
revision is required. In the same manner, sched¬ 
ules imposed by higher authority may be invalidated 
by subsequent detailed program planning. Approval 
to change directed schedule dates must be received 
from the appropriate higher level authority. 

Functional schedules normally are developed 
after the project schedules have*been established. 
Basically, each organization providing project 
support (e.g., Engineering, Test, etc.) develops 
operating schedules. These schedules are often 
displayed in bar chart or Gantt chart format, 
because functional schedules are closely related 
to manpower planning. Regardless of the display 
used, the information must be consistent with the 
schedules established for project control. 

Validation of the plan should, through schedul¬ 
ing, involve the following: 

. analysis of the network and associated 
expected elapsed time estimates; 

. study of the individual activity and path 
slack values; 

. study of "earliest expected" and "latest 
allowable" dates for events and the related 
periods of time in which calculations 
indicate activities should start and com¬ 
plete; 

. decisions to schedule specific activities: 

a. accoraing to the earliest expected dates; 
b. between the earliest expected and latest 

allowable dates, or 
c. earlier or later than either of these; 

IV. 9 



S Pifas T P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

. validation or change of the elapsed time 
estimates produced during planning; 

. subsequent study of any revision in the 
networks and accompanying data, occasioned 
by changes; 

. coordination with other appropriate 
personne1 organizations. 

E. Study of Slack Values Based on Expected Elapsed 
Time 

The slack time values for individual activities 
and paths through the network indicate a latitude 
of time within which the activities or the paths 
should start or complete. 

The "latitude" or "cushion" may be used as a 
vital resource. Whenever the activities being 
scheduled are on a slack path the scheduler can use 
this slack time to adjust the demands of other 
planned activities to stay within the constraints 
of the time availability of capacities required. 
This point is stressed even though slack values are 
based on elapsed time estimates. In refining the 
earliest ejected date to the scheduled date for 
start or completion for an individual activity or 
path the scheduler must understand the slack values 
in areas of the plan before taking action to schedule. 

Slack values may be found in any plan. If not 
present at the start of work, they invariably develop 
as the program progresses. The action of the sched¬ 
uler in distributing the slack value inherent in a 
given path in no way violates or changes the plan 
itself. Other work in process in the same organiza¬ 
tion may preclude the application of slack which 
requires a change in resource application. Such 
situations may be resolved only by high level manage¬ 
ment . 

F. Study of PERT Dates for Events and Activities 

Both slack values and the actual PERT calculated 
calendar dates are of significance to schedulers. 
Schedulers should completely understand these dates 
and how they were derived in planning before schedul¬ 
ing actually begins. These dates facilitate any 
necessary coordination with planning in adjusting 
the plan to feasible schedules. 
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G. Decision on Start and Completion Dates for 
Planned Activities 

The network and associated Output Reports 
comprise the frame of reference against which all 
scheduling constraints must be studied. In order 
to make decisions on start and completion dates for 
planned activities, the scheduler must consider the 
plan in relation to each of the constraints outlined 
under Section A of this chapter. Effective use of 
PERT should tend to make these decisions occur 
earlier and for more detailed activities, particu¬ 
larly in development programs. These decisions au4t 
be reflected in the PERT networks and data. 

Validation or Change of PERT Networks and Data 

As a result of scheduling, changes in the plan 
will frequently result. Changes to the network or 
plan is the responsibility of planning, but once 
the schedule has been established, scheduling must 
feed back the necessary input data for revision of 
plan. 

Entries into appropriate PERT input forms by 
the scheduling organization or other designated 
personnel subsequent to schedule decisions, will 
provide the necessary basis for changes in PERT 
records. Before these decisions are placed in PERT 
master data processing file, and prior to any promul¬ 
gation of the newly-developed schedules as the 
official schedule, a special ’’simulation” run of 
this input data, in conjunction with appropriate 
data in the master file, should be made. The impact 
of the newly developed schedule on the plan can be 
assessed by both scheduling and planning personnel 
prior to its official adoption. A graphic illus¬ 
tration of this process, when a computer is used, is 
depicted in Figure IV.1. If more than one cycle of 
simulation is required, this can be continued until 
the schedule is consistent with management require¬ 
ments. 

I• Study of Revised PERT Networks and Data 

At the time the schedule for individual activi¬ 
ties and events is initially established, the expected 
completion date may be the same as thf¿ scheduled 
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completion date. Once the program is underway and 
changes occur, the calculated earliest completion 
date may move ahead or behind the assigned scheduled 

an activity- Since this calcu¬ 
lated date is likely to change frequently as the 
program continues, it would be impractical to change 
the schedules every time there is a change in the 
earliest completion date for an activity. Rather 
changes in this date should serve as one indicator 
for a scheduler in reappraising his schedule and 
resource requirements. When this date deviates con- 
sistently, necessary adjustments in the schedule 
should be made. 

Following scheduling of particular activities 
in the program and the introduction into PERT master 
files oí scheduled elapsed time or scheduled com¬ 
pletion dates to replace expected elapsed time (t ) 
for these scheduled activities, slack values for ® 
these activities and paths containing them are auto- 
matically calculated by the computer and printed. 
Scheduled elapsed time values and expected elapsed 
time vaiues for those parts of the plan not yet 
scheduled, are merged in slack path calculations. 
Positive slack as originally used to signal auto¬ 
matically the presence of excessive resources must 
be reviewed with reserve after scheduling of 
activities on segments of paths has occurred. 
Accordingly, managers should use this as only one 
indicator in attempting schedule revisions to offset 
negative slack conditions. There should also be an 
awareness that critical areas of the program may 

?e in areas of the program having a 
positive slack condition. Accordingly, only experi- 

anHef+SerS?ïnel should be used in interpreting slack 
and attempting to translate it into schedule or 
resource allocation changes. 

J. PERT Coordination 

<=,.1, S°?ílnuín* co°rdlnation between the planning and 
scheduling functions cannot be■over-emphasized. 
Other organizations also will become more closely 

T>SîS1Ved with scheduling as the regular cycle of 
pert operations continue and become a "way of life." 
By the regular use of networks and data in schedul-l 
ing meetings, they become primary management tools 
in scheduling. 
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K. Rescheduling 

The need for updating the schedule occurs as a 
program proceeds for the following general reasons: 

. change in the prime or supporting objectives; 

. change in plans to achieve objectives; 

. schedule slippage or gains affecting the 
timing of related activities in the plan 
which require rescheduling; 

. change in funding. 

The method for rescheduling is similar to the 
original scheduling process. Formal procedures for 
rescheduling should be established for adjusting 
schedule and communicating these adjustments to 
others involved in the program. These formal pro¬ 
cedures should also permit ready appraisal of the 
effect of the rescheduling changes by all personnel 
concerned. 

L. Simulation 

The simulation process is not peculiar to any 
one area of the management process cycle. It can be 
accomplished at any time subsequent to establishing 
the objectives. Through the use of the simulation 
process early in the planning cycle the result would 
be the development of a more effective plan. In 
reality this tool is in actual use during the develop¬ 
ment of the plan when the various iterations of the 
plan are undertaken to meet the intermediate and/or 
end event dates. 

In practice the scheduled plan is limited in the 
depth of actual application; however, it does vary 
widely between contractors. The overall program 
utilizes a scheduled plan in near time and a planned 
schedule in distant time. Therefore, through the 
use of simulation the planned schedule can be con¬ 
tinually refined as the program progresses based on 
projected forecasts. These forecasts aid in refining 
both the schedule as well as the financial aspects. 
Further it will permit the establishment and refine¬ 
ment of resource application based on the factors; 
i.e., workload, manpower, financing, etc., which are 
normal variables in any industrial multi-project 
environment. 
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CHAPTER V 

REGULAR PROGRESS REPORTING, 
ANALYSIS, AND MANAGEMENT ACTION 

The program evaluation process is the means by 
which management can assure that : 

. all participants in a program are working 
together toward a common goal or goals; 

. intelligent use is made of resources, 
priorities, and delegated authority; 

. staff and functional specialist work is 
integrated, coordinated, and evaluated to 
support the timely decisions required at 
various levels of responsibility; 

. all component efforts are proceeding so 
that they will integrate, when required, 
into a workable end item. 
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Effective program administration and control 
requires an upward flow of selective data. It is 
used by progressively higher levels of management 
in supporting and guiding the efforts of those 
responsible for specific program elements. Each 
successive supervisory or operating manager has a 
responsibility corresponding to his delegated 
authority to: 

. assess progress and performance; 

. take action within his responsibility; 

. provide status information and unresolved 
problems with relevant interpretative 
material to the next higher level of 
management. 

From this flow of data, the need for action and 
essential changes in level of effort can be deter¬ 
mined. New direction and actions altering 
schedules, technical performance or costs for the 
overall program objectives must originate at the 
proper level of program management and be communi¬ 
cated to the operating organizations. 

****** 

A. Objectives and Requirements 

Decisions for solving management problems are 
based on expert opinions and judgments developed 
from the facts presented and the related past 
experience of the managers. Objectives, and plans 
for their attainment, stem from the work breakdown 
structure and become progressively more detailed 
as they are communicated downward through the 
organization structure. The reverse is true of 
progress reporting and evaluations which are com¬ 
municated upward through the organizational structure. 

The best approach to determine the information 
requirements for various levels of management is to 
consider their needs for specific information. Once 
the basic requirements have been identified and 
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procedures established for collecting and summariz¬ 
ing the data, it then becomes necessary to develop 
means for translating the information into forms and 
reports suited to the transfer of knowledge. There 
is nothing to be served by the accumulation of 
unessential statistics, and voluminous collection 
and recording of useless information is wasteful and 
expensive. Generally, managers at any level want 
only the information from PERT which concerns their 
activities and responsibilities. This information 
must be in a form which is easy to understand and 
use, and quality rather than quantity of the reports 
must be stressed. 

The flow of information must be maintained at 
all times. Program managers must provide top-down 
orders or instructions specifying what is to be done 
and the information they require. The upward flow 
must provide facts on actual progress and forecasts 
for efforts not yet completed or undertaken. These 
facts, in turn, generate new or revised top-down 
instructions. 

The analysis and presentation of facts in con¬ 
sistent summary type reports with explanation of 
problems, provide higher levels of management with 
a reliable basis for program decisions. Features 
of PERT which contribute to effective reporting and 
evaluation include the following: 

. networks, against which accomplishments 
can be reported; 

. automatic identification of deviations from 
scheduled plan and potential trouble areàs; 

. use of a common format and language. 

With PERT, a program is considered in detailed 
segments as well as in the aggregate. Definitive 
measurements of progress and assessments are first 
obtained for each detailed segment of the program. 
This information summarized at successively higher 
levels until an evaluation or synthesis can be made 
for all program elements and the whole program. 
A uniform reporting format must be used by all 
participating organizations, as well as common units 
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oí measurement (e.g., time, manhours, etc.), to 
facilitate consolidation and summarization of the 
data, either manually or by computer. 

Progress reports provide (a) information on 
activities completed or scheduled for completion 
during reporting period, (b) a forecast of those 
scheduled for the next reporting period, (c) any 
changes in the scheduled plan and (d) any changes 
in the estimated activity times. This places 
emphasis on the serious schedule problems of the 
performing units and their supervisory levels of 
management. It also pinpoints the areas for 
critical analysis in terms of planned application 
of resources, productiveness, accuracy of esti¬ 
mates, and the effectiveness of. all levels of 

management. 

B. Data Summarization and Output Reports 

Management confidence in summary reports and 
evaluations depends upon the assurance that the 
data have been derived on a realistic basis. This 
realism begins in the detailed network level where 
estimates and actual measurements are based on 
relatively small, easily recognized work segments. 
Requirements can be estimated and progress measured 
more precisely for a task of approximately one-month 
duration than for one which may involve four months 

or more. 

Through a progressive summarization process, 
it is possible to communicate information required 
by successively higher levels of management on the 
significant nmanagement-by-exceptionn basis. 
Detailed information is always available to higher 
organizational units on an as required basis. All 
organization elements concerned with interface 
events should receive jiformation on the status 
and outlook for interface events. Each report 
should be accompanied by a brief narrative analysis, 
including recommendations and alternative solutions 
by subordinate managers, when appropriate. 

A program may involve several networks with 
several hundred events and activities. Use of high 
speed data processing equipment makes it possible 
to process a large number of variables and provide 
data for evaluating status. This affords comprehen¬ 
sive program information to management in a timely 

fashion. 
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The information reporting system furnishes 
answers to the following kinds of questions for 
the specific area under consideration and for 
the program as a whole: 

Is the actual accomplishment meeting 
current performance, schedule, and cost 
commitments? If not, what is the extent 
and significance of the differences? 

What is the outlook for meeting future 
performance, schedule, and cost commit¬ 
ments? 

Is the outlook improving or getting 
worse, and why? 

What major factors are controlling time 
and cost requirements? 

Corrective decisions cannot be made, nor actions 
taken until the fact that a problem exists is first 
recognized. The problem must be defined in terms of 
its origin, scope, and relative importance. Manage¬ 
ment can then consider all relevant factors and 
decide how and when to resolve the problem. The 
Pasible alternative solutions must be identified 
and the impact should be assured through simulation 
before a final decision is made. 

Reports to management may be presented either 
graphically, orally, written or in any combination 
of these three forms. Although different levels of 
management have different requirements, a universal 
rule application to all reports may be stated. For 
greatest effectiveness, presentation reports should 
be presented graphically with a concise written 
analysis. All presentations should include a nar¬ 
rative explanation as an integral part of the chart 
located on the same page or be accompanied by a more 
detailed narrative if the situation warrants. 

In summarizing information for display purposes 
at higher management levels, the following guidelines 
should be observed: 
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. graphic displays are preferable to 
tabular numerical values that require 
study and analysis; 

. all management levels require timely, 
clear and concise summaries on the * 

overall program status. Specific 
levels need summaries of specific 
areas of the program within their 
jurisdiction as well as summaries of 
any specific problem; 

the information should be predictive 
as well as historical, and should be 
developed only to the level of detail 
which is essential for apprising 
specific levels of management. 

0utpuï ReP°rts permit an immediate appraisal 

of the scheduled Plan by comparison 
actuax or expected completion dates against 

test allowable dates for the major events. The 
principa! probiem areas can be isolated through criti- 

íSL«?di8ía?k ?ath analyses> and identified ?o the 
lowest level of management responsibility. 

include:Standard PERT computer ^PUt Reports should 

an ©vent report. This report is commonly 
sorted by event number sequence for a 
catalog listing of events; expected date 
sequence; which provides a chronological 
listing by events; and slack sequence 
©ginning with the least algebraic value. 

an activity report. This report is 
commonly sorted by ending event sequence 
for a catalog listing by ending event; 
beginning event sequence for a catalog 
listing by beginning event; expected date 
sequence which provides a chronological 
isting of activities; and slack sequence 
eginning with the least algebraic value. 
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Examples of these Output Reports are shown in 
Figure V.l. These are considered basic and minimal. 
Others can be developed to meet the needs of specific 
users. 

Accompanying analytical reports and back-up 
interpretation material must supplement these Output 
Reports with the following information: 

. summaries of the current status in relation 
to scheduled plan as well as the outlook 
for achieving major goals; brief explana¬ 
tion of the reasons when current outlook 
for project completions differs from the 
preceding outlook; 

. statements of problems (the causes, the 
preventive or corrective action being taken 
and by whom, the anticipated date of problem 
solution, and impact on other sequential 
work); 

. recommendations for action on the part of 
higher levels of management, and alternative 
solutions to technical problems which may 
have arisen. 

Outlook Reports (Figures Vt2. and Vt3.), based 
on actual or projected schedule information, provide 
situation summary and historical comparisons of the 
schedule dates of the project with outlook completion 
dates, and are extremely effective in presentations. 

Periodically, the entire PERT reporting system 
should be reviewed to assure that reporting procedures 
have not become outmoded and that information require¬ 
ments for management are being satisfied. Regrouping 
of data from the regular reporting process or the 
deletion or addition of Output Reports to individual 
organizations may be necessary. The PERT reporting 
system should be aimed at reduction in paperwork by 
use of original source documents (time cards, vouchers, 
etc.), reduction in the opportunity for human error in 
the handling of source data, and user comprehension of 
the data. 
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SYSTEM TITLE - TEST SYSTEM WOOO 
PERT EVENT REPORT 
SORT SEQUENCE - EVENT 

REPORTING ORG. NWLKPO 
NETWORK NO. 999000 

LEVEL NO. 1 

AS OF DATE 08AUG65 PAGE NO. 1 
RUN DATE I5AUG64 

RUN NUMBER 1 

EVENT 
DESCRIPTION 

EVENT 

NUMBER 
SLACK 

TL-TE 
EXPECTED 

DATE 

LATEST 

DATE 
SCHEDULE 

DATE 
ACTUAL 
DATE 

START 

TEST A COMPLETE 
TEST 1 COMPLETE 
TEST r COMPLETE 

TEST D COMPLETE 
TEST E COMPLETE 
TEST F COMPLETE 
TEST G COMPLETE 
TEST H COMPLETE 

INTERFACE 

PUBLISHED DOCUMENTATION AVAILABLE 

999000001 
999000002 
999000003 
999000004 
999000005 
999000006 
999000007 
999000008 
999000009 

999000010 
999000011 

.0 
6.0 

.0 
2.0 

.0 

.0 
1.0 

.0 

.0 
1.0 
1.0 

30AUG64 
I3SEP64 
08NOV64 
22NOV64 
I3SER64 
20DEC64 
01NOV64 
22NOV64 
27SEP64 

06SEP64 
15NOV64 

30AUG64 

250CT64 
08NOV64 
06DEC64 
I3SEP64 
20DEC64 
08NOV64 
22NOV64 
27SEP64 

13SEP64 

22UOV64 

20DEC64 

2!NOV64 

30AUG64 

06SER64 

SYSTEM TITLE - TEST SYSTEM 999000 
PERT EVENT REPORT 
SORT SEQUENCE - SLACK 

REPORTING ORG. NWLKPO 
NETWORK NO. 999000 
LEVEL NO. 1 

AS OF DATE 08AUG64 PAGE NO. 1 
RUNDATE 15AUG64 
RUN NUMBER 1 

EVENT 
DESCRIPTION 

EVENT 
NUMBER 

SLACK 

TL-TE 
EXPECTED 

DATE 
LATEST 

DATE 
SCHEDULE 

DATE 
ACTUAL 

DATE 

START 

TEST D COMPLETE 
TEST H COMPLETE 
TEST B COMPLETE 
TEST G COMPLETE 
TEST E COMPLETE 
INTERFACE 
TEST F COMPLETE 

PUBLISHED DOCUMENTATION AVAILABLE 
TEST C COMPLETE 
TEST A COMPLETE 

999000001 
999000005 
999000009 
999000003 
999000008 

999000006 
999000010 
999000007 
999000011 
999000004 

999000002 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
1.0 
1 .0 
2.0 

6.0 

30AUG64 
I3SERS4 
27SEP64 
08NOV64 
22NOV64 
20DEC64 
06SEP64 
OINOV64 
15NOV64 
22NOV64 
I3SER64 

30AUG64 
I3SER64 
27SEP64 
08NOV64 
22NOV64 
20DEC64 
I3SEP64 
08NOV64 
22NOV64 

06DEC64 
250CT64 

22NOV64 

30AUG64 

06SEM4 

SYSTEM TITLE - TEST SYSTEM 999000 
PERT ACTIVITY REPORT 
SORT SEQUENCE - ENDING EVENT BY BEGIN EVENT 

REPORTING ORG. NWLKPO 
NETWORK NO. 999000 
LEVEL NO. t 

AS OF DATE 08AUG64 
RUN DATE I5AUG64 
RUN NUMBER 1 

PAGE NO. 1 

ACTIVITY 
DESCRIPTION 

BEGINNING 
EVENT NO. 

ENDING 
EVENT NO. 

SLACK 
TL-TE 

EXPECTED 
DATE 

LATEST 
DATE 

LITTLE 
TE 

LITTLE 
TS 

SCHEDULE 
DATE 

ACTUAL 
DATE 

START 
TESTING A 
TESTING D 
TESTING B PART 1 
TESTING C 
TESTING G 
TESTING E PART 1 
TESTING H 
PREPARE DOCUMENTATION 
TESTING E PART 2 
TESTING B PART 2 
TESTING F 
SPECIFICATIONS IN TRANSIT 

000000000 
999000001 
999000001 
999000002 
999000003 
999000003 
9V9000004 

999000005 
999000007 
999000008 
999000009 
999000009 
999000010 

999000001 
999000002 
999000005 
999000003 
999000004 
999000008 

999000006 
999000009 
999000011 
999000006 
999000003 
999000007 
999000007 

  

.0 

.0 

.0 
2.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

30AUG64 
I3SEF64 
13SEft>4 
08NOV64 
22NOV64 
22NOV64 
20DEC64 
27DEC64 
250CT64 
20DEC64 
08NOV64 
HOCT64 
IIOCT64 

30AUG64 
250064 
I3SEI%4 
08NOV64 
06DEC64 

22NOV64 
20DEC64 
27DEC64 
250064 
20DEC64 
08NOV64 
110064 
110064 

.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
4.0 
6.0 
2.0 
4.0 

.0 
1.0 
1.5 
2.0 
1.5 
1.5 
2.0 
1.0 
1.5 
5.0 
5.0 
2.0 
3.5 

20DEC64 

20DEC64 

30AUG64 

FIGURE Y-l - EXAMPLES - PERT COMPUTER READOUT REPORTS 
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COST OUTLOOK REPORT 

PROGRAM REPORTING ORGN. CONTRACT NO. REPORT DATES 

CMWS - AIO MISSILE XYZ CORP. 61-9865 TERM (SPAN): TOTAL PROG. 

CUT OFF DATE: 31 MAR ' 3 
RELEASE DATE: 10 APR 63 LEVElySUMMARY ITEM: 1 /MISSILE 

SCHEDULE OUTLOOK REPORT 

PROGRmM REPORTING ORGN. CONTRACT NO. REPORT DATES 

CMWS AIO MISSILE XYZ CORP. 61-9865 TERM (SPAN): TOTAL PROG. 
CUT OFF DATE: 31 MAR 63 

RELEASE DATE: 10 APR 63 LEVEOSUMMARY ITEM: 1/MISSILE 
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c* Analysis of Project Status 

A primary measure for the analysts’ review of 
project schedule status is provided by the slack 
figures for various network paths. The foremost 
object of the analyst's attention is the date for 
the end event of the project and the slack associ- 
ated with the critical path and near critical paths. 
The activity and event reports specify the slack 
values and locate the areas where negative slack 
exists. This information immediately focuses the 
analyst's attention on those areas where problems 
exist or are predicted, thus truly enabling manage¬ 
ment by exception. Once the problem is located 
an investigation can be made which will ultimately 
lead to the determination of alternative courses of 
corrective action and then to management decision. 

Various analyses can be used by the analyst to 
locate problems and conflicts which are not auto¬ 
matically identified by the analytical aids described 

Slack trend analysis is used for early identifi- 
cation of slack paths which are growing more negative 
and for monitoring the effect of management action 
in critical areas that were previously identified. 
Slack trend charts show not only the value of the 
negative slack, but whether that slack is increasing 
or decreasing in some steady pattern. Where a path 
shows steadily increasing negative slack over a 
period of time, the development of a true problem 
18 1^icated* The dwindling of negative slack along 
a path may be interpreted as a sign that management 
action has been effective in relieving the problem. 
Usually, the analyst will be familiar with the recent 
history of the critical and near-critical paths. 
Often, however, slack trend charts will indicate the 
development of a problem that is not yet serious and, 
for that reason, may not have been noticed otherwise. 

The use of special scheduled facilities outside 
the control of the program manager must be monitored 
very closely. An apparently small schedule deviatior 
may result in a serious slippage because of the 
unavailability of the facility at any time other thar 
that scheduled. For example, Program A is scheduled 

V.ll 
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during the first two weeks in March to use a special 
test facility not under the control of the program. 
If Program A slips two weeks and the test facility 
is scheduled for use by other programs from mid-March 
for several months, it can be seen that Program A 
will slip by considerably more than two weeks (unless 
the test facility can be rescheduled to accommodate 
it). Thus, the analyst must pay particular attention 
to situations in which a facility not under control 
of the program must be used in a specific scheduled 
time. This is relatively easy when the situation 
involves the use of a very large facility in one of 
the major efforts of the program; i.e., a test center 
facility for a major flight test. However, when the 
situation exists in a contractor’s plant, it may be 
more difficult for the analyst to keep abreast of the 
problem. 

Functional area analysis of individual activities 
along the negative slack paths for an organization 
may reveal that a particular department or section 
within the organization lies on all or several of the 
negative slack paths and, in fact, is the real bottle¬ 
neck. For example, some contractor may find that the 
negative slack in several different paths is arising 
from activities for which work is to be performed by 
the Drafting Department. This discovery directs 
management attention to alleviating the problem in 
the Drafting Department, rather than to separate 
solutions of the problem along each negative slack 
path. In this case, a simple augmenting of the Draft¬ 
ing Department’s work force might solve the problem on 
several paths. Likewise, an overload of work on a key 
facility, such as a tost rig or a special machine, can 
bottleneck several aifferent paths in a network. 

The artificial downward revision of future activity 
time estimates to compensate for slippage in a com¬ 
pleted activity is another situation for which the 
analyst must be alert. Some estimators have used this 
device to hide schedule slippage until some significant 
milestone has been missed. To counter this practice, 
the analyst may record original latest allowable dates 
for interim events and then compare actual completion 
dates for these events against the originally planned 
latest allowable dates. 
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Critical technical areas that are not on the 
critical path should also be scrutinized by the 
analyst. In many cases, the path that involves 
the most difficult engineering accomplishments 
may not show negative slack until late in the 
development process. One example of this situa¬ 
tion occurs when the engineering design seemingly 
progresses well, until a test well downstream in 
the program demonstrates a failure caused by some 
basic design fault. At this point, the problem 
first appears in the PERT reports as a large in¬ 
crease in negative slack. Thus, paths which do 
not show significant negative slack may nevertheless 
pose a significant threat to the accomplishment of 
program schedule objectives because of the nature of 
the work being done. Therefore, the PERT analyst 
should have a means, supplementing the formal PERT 
output reports, for staying abreast of the program's 
critical technical problems. 

A number of techniques for analyzing the status 
of the program were described above. However, the 
analyst can generate additional techniques that will 
help him monitor and understand the problems in his 
particular situation. 

A solution formulated as the result of problem 
analysis will, in general, take one of the following 
forms or some combination of them. It will: 

. increase the resources allocated to the 
program element; 

. trade-off resources from non-critical 
elements to elements where they may be 
used more effectively with respect to 
the program plan; 

. revise planned work sequence; 

. change scheduled completion date. 

If a contemplated solution is complex, the 
complete effect of the proposed changes may not be 
readily apparent. As an aid to the analyst, pro¬ 
posed changes can be simulated on the computer. 
Simulation is discussed more fully in the following 
chapter. 
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D. Reporting Frequency 

Due consideration must be given to the report¬ 
ing interval or frequency by operating management. 
A bi-weekly reporting cycle is quite common, 
although weekly and monthly cycles are often used. 
The performing levels and middle managers may 
require more frequent reporting than top level 
management. The frequency of reporting may be 
influenced by the following: 

. requirements of the customer; 

. program duration; 

. magnitude and complexity of the program; 

. criticality and dynamic nature of the 
program; 

. time required for data processing; 

. degree of detail in the report; 

. status of this program in relation to 
other priority programs. 

Progress reports must be timely in relation to 
the cut-off date used in preparing reports. An 
indication of an approaching problem today is more 
valuable than a detailed blueprint of the situation 
weeks later. 

E. Information Center 

An information or management center can serve 
a variety of purposes, such as a display room for 
program status and outlook, a conference room, a 
means of keeping participants aware of the need for 
the review and control functions of management, or 
ideally, as a complete coordination, communication 
and evaluation center for program managers. Manage¬ 
ment in government and industry typically has found 
it desirable to hold weekly briefings. Higher levels 
of review are conducted on a monthly and on-call 
basis. 
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Presentations in the information center should 

bLtimely and concise and should employ the most 
efficient communication techniques. The various 
levels of managers responsible for the work should 
explain the significance of any change from plan 

its effects on the ultimate objective. It is 
their responsibility to provide appropriate and 
meaningful information for management review and 
decisions by distilling information transferred up 
from working levels of management. 

Visual aids in the form of PERT outlook reports 
or similar briefing charts, films, and other appro¬ 
priate materials should be utilized during the 
briefings. This serves to illustrate problem areas 
quickly and thus avoid lengthy discussions concerning 
the definition and relationships of these problems. 
Physical progress of important installations, assem¬ 
blies, etc., can be demonstrated by weekly photographs. 
On other charts, color codes or other related devices 
should be used to highlight any planned or scheduled 
event which may potentially delay or impede the program. 
This might include such things as labor, material, and 
funding shortages, as well as technical difficulties. 

Regularly scheduled meetings conducted within an 
information center provide continuous effective communi¬ 
cation. As a meeting place for responsible managers, 
their key assistants, and representatives of higher and 
lateral authority, the information center can provide 
an effective means for periodic transfer of information 
to assure program integration. It can serve as the 
focal point where management can bring together results 
from channels of reporting, key participants, and higher 
levels of management for program review. Executive 
attention can be drawn to actual and potential problems, 
alternative or recommended solutions, policy decisions 
problems of coordination, or any other situation which* 
requires higher level management decision or action. 
Major problems requiring action on the part of higher 
or lateral authority can be identified and communicated 
to those involved. On-the-spot decisions can be made 
and communicated to those responsible. 

Decisions and observation of the program manager 
and other key personnel are recorded and subsequently 
transmitted to those responsible for action. The 
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immediate objective of these meetings is to correlate 
all efforts and keep them moving toward the program 
objective, thus assuring that effective and efficient 
control over the program will be maintained. 
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CHAPTER VI 

RECYCLING OF THE MANAGEMENT PROCESS TO 
INCORPORATE NEW ACTION 

Despite efforts to adhere to the scheduled 
plan as originally developed, requirements for 
changes in the scheduled plan, or even the objec¬ 
tives, arise during the course of accomplishing 
a program. In some instances these may stem from 
higher authority. Normally, requirements for 
changes will result from one or more of the follow¬ 
ing typical reasons: 

. inaccurate estimates of scheduled 
times or required resources; 

. inability to apply resources as 
planned; 

. unanticipated technical problems; 
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. inadequate plan; 

. insufficient definition of objectives; 

. other unforeseen adverse events (strikes, 

fire, etc.) ; 

. necessary or desirable technical 
redirection. 

Each requirement for change constitutes an 
opportunity for early improvement of the conduct 
of the program. If the scheduled plan is changed, 
intelligent and expeditious effort is required to 
assure that the corrective action decided upon 
will correct causes of the problem rather than 
treat the symptoms. An alert manager will remain 
sensitive to the possible opportunities present 
in these requirements for change. He may be capa¬ 
ble of making or recommending adjustments in the 
program which will offer increased benefits in 
performance or decreased time and cost. 

****** 

A. Incorporating New Management Action 

Identification of problems pinpointed by program 
evaluation as discussed in Chapter V will frequently 
signal the need for the origination of changes or 
recommendations for changes by a manager. 

When management at any level desires to incorpo¬ 
rate a new management action in the scheduled plan, 
several problems arise. The change must be: 

. documented as a recommended change; 

. coordinated with concerned organizations; 

. authorized as an appróved change; 

. incorporated in the scheduled plan and 
other related official documents. 

Procedures should provide clear guidelines for 
documentation of proposed changes, authorization 
for change approval, and the processes by which new 
management actions are to be incorporated in the 
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scheduled plan and other related documents. The 
procedures must clearly distinguish the degree 
of authority of a particular manager from that of 
higher levels of management. Proposed changes 
must be communicated up to the management level 
which authorizes the changes. Conversely, direc¬ 
tion and authorization must be communicated back 
to the operating level. Incorporation of any new 
action in the scheduled plan requires understand¬ 
ing of the delegation of authority by the organi¬ 
zation controlling the entry of changes into 
official documents governing the conduct of the 
program. 

Formal procedures are required and the same 
or possibly greater control over these must be 
exercised as was exercised in evolving the original 
scheduled plan. Since the changes may occur at any 
level in a multi-project organization, these pro¬ 
cedures must be effective for all levels of the 
organization responsible for conducting the program. 
Otherwise, more than one schedule of activities may 
result with management unaware that more than one 
schedule is currently governing the same organiza¬ 
tion. This must be avoided by whatever means become 
necessary. 

When recycling action is of a drastic nature 
requiring a change in more than one level of,the 
work breakdown structure (i.e., because of replan¬ 
ning or redetermination of objectives) close 
liaison with all affected management levels is 
essential. Conferences must be held to assure an 
understanding of the problems of participating 
organizations. Subsequently, documents summarizing 
the results and outlining required changes should 
be produced. 

A particular level of management may recognize 
the need for new action and require help or authority 
from a higher level. In this case, when immediate 
approval of the required change is not possible, a 
statement of the problem and related pertinent facts 
should be prepared. Required specification and 
adequate justification should be included. Such 
requests may accompany management summary reports 
to higher levels. 
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B. Simulation 

The ability to simulate changes and present 
management with alternative courses of action is 
one of the most valuable features of the PERT 
simulation technique. A graphic illustration of 
this process, when a computer is used, is depicted 
in Figure VI-1. If more than one cycle of simu¬ 
lation is needed, the process is repeated until 
management requirements are satisfied. Hovever, 
the simulation process need not always be employed 
to resolve only the unsatisfactory conditions 
presented, but rather, to show the impact of 
alternative courses of action upon the program. 
For example, when obtaining authority to extend 
the predetermined program completion date estab¬ 
lished by higher authority, the program manager 
can present the simulâtic’i exercises to show how 
he had attempted to accomplish the program within 
present resources and established completion date, 

and that it was not possible. 

The simulation process is not such that it is 
peculiar to any one block of the management process 
described herein. It can be undertaken at any 
time subsequent to establishing the objectives. 
Through the use of the simulation process beginning 
with development of the plans, the normal result 
would be in better, more effective management cycle. 
This tool is in actual use during the development 
of the plan when the various iterations of the plan 
are undertaken to meet the basic directed date. 
Subsequent to this iteration, the schedule area 
can be simulated to determine the various competi¬ 
tive points of critical resources. The natural 
benefit of this simulation is the downstream areas. 

It can be seen that these simulation processes 
are being taken at a time when there is sufficient 
time for planning and the development of schedules. 
There are, however, areas which do not lend them¬ 
selves to simulation because of lack of time. This 
area in particular is the progress evaluation 
portion of the management cycle. During the normal 
evaluation of progress the problems represent 
management by exception areas based on the data 
available and its projection downstream. The 
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problem and its impact is as a result of time-now 
information which must be presented to the highest 
levels of management. It is these areas that can¬ 
not be simulated when the impact of the problem is 
of £ "time-now" or "near-time" basis; i.e., next 
week or within the same month. However, for those 
problems which are being projected downstream; i.e. 
three months to one year, the benefit of simulation 
can be realized, it is recognized that these simu¬ 
lations may or may not represent the final decisions 
of the upper levels of management. However, they 
can and do show alternatives which are available to 
management should they elect to use the parameters 
selected. It is only natural that alternatives 
specified by top level managers will come to light 
immediately. Normally these will result either in 
a completely different approach or a combination of 
alternatives presented by the evaluator. 

Normally, a number of alternative actions are 
contemplated by management, and only one can be 
chosen as a realistic solution. Simulation offers 
a method for testing these alternatives and evalu¬ 
ating the effects of each. Simulated time changes 
in activities, or the addition or deletion of 
activities may be fed into the computer in the 
same manner as up-dating information. Analysis of 
the outputs of the simulation will indicate the new 
situations which would be expected to occur. Simu¬ 
lation can frequently be accomplished manually if 
small networks or portions of networks only are 
involved. 

This tool is particularly useful when unexpected 
troubles occur and corrective action is needed in a 
hurry. The ability to quickly assess the probable 
impact of proposed or incorporated changes and give 
rapid evaluations of alternatives to management makes 
simulation invaluable. Simulation can show the 
impact of alternative decisions on the total program 
thereby permitting the highest levels of management 
to evaluate various courses of action as they affect 
the final objective. 

Simulation of the effect of proposed changes to 
scheduled plans before incorporation of them as new 
management action should be required. Proposed 
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changes can be injected into existing networks, 
and simulation runs can be made to determine the 
impact of the change, either on a portion of the 
program or on the total program before they are 
submitted to higher level management for approval. 

C. Recycling of the Management Process 

The recycling process, as it affects the formal 
scheduled plan, will vary in complexity from a 
simple rescheduling process back through replanning 
and possibly even the redetermination of objectives. 

These types of management action are listed 
in order of increasing management complexity: 

. rescheduling within the manager’s authority; 

. rescheduling affecting authority in other 
organizational components ; 

. replanning within the constraints of the 

established j51an; 

. replanning without the constraints of the 

established plan; 

. redetermination of supporting objectives; 

. redetermination of prime objectives; 

. some combination of these. 

A change involving management action of any 
greater complexity than ’’rescheduling within the 
manager’s authority,” will require the taking of 
all interrelated actions appearing above it in the 
list shown. It is emphasized that there is no 
shortcut to this procedure. 

As a principle, effective adjustments in the 
scheduled plan should be accomplished with minimal 
recycling in the management process. Before a 
particular change or set of changes is decided upon 
for incorporation in the scheduled plan, possible 
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alternatives can be rapidly assessed with simu¬ 
lation methods before adoption. After study of 
possible alternatives, the management process of 
objective determination, planning and scheduling 
must be recycled to tne degree necessary to 
incorporate logically the new management action 
in the scheduled plan. 

D. Actions Resulting from the Recycling Process 

Generally, as a result of the recycling 
process, management decisions could result in 
a change of the schedule, the network, costs, 
the prime or supporting objectives, or some 
combination. Although recycling is not completely 
accomplished by PERT, making decisions regarding 
changes and the communication of change are facili 
tated. 
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CHAPTER VII 

PERT COST 

( 
Tin»» 
P»rf< rinanc« 
Plut COST 

as a management tool can help provide 
ealistic cost estimates and periodic cost 

reports which relate costs incurred to progress 
achieved, and it can forecast the total cost of 
the program. 

PJ°Srams can be managed most effec¬ 
tively only if project managers have a common 

früm which to Plan and to control the 
chedules and costs of the work required to 

achieve the performance objectives. Benefits 
can be increased when the PERT system of cost 
management is included as part of the total 
planning and control system. 
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Managers at all levels need techniques at all 
stages in a project to: 

. define the work to be performed; 

. develop realistic cost estimates based 
on the resources planned to perform 
the work; 

. determine where resources should be 
applied to best achieve the time, cost, 
and performance objectives; 

. identify those areas developing cost 
overruns in time to permit corrective 
action. 

For example, managers at each level must be 
able to determine: 

. whether the current estimated cost for 
completing the entire program is 
realistic ; 

. whether the program is meeting the 
committed cost estimates, and, if not, 
the extent of any difference; 

. whether requirements for manpower and 
other resources have been planned 
realistically to minimize premium costs 
and idle time; 

. how manpower and other resources can be 
shifted to expedite critical activities; 

. how manpower and other resources made 
available by changes in the program tasks 
can be best utilized; 

. the consequences of alternative courses 
of action. 

****** 
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A. Characteristics of the System 

PERT utilizes the work breakdown structure 
and the network as the common framework for 
planning the schedule and cost of the program. 
The program is first defined, broken down into 
its hardware items, then broken down into end 
item subdivisions and then into the work packages 
to be assigned to first-line supervisors. These 
work packages are then represented by activities 
(one or more) on a conventional network to identify 
the interdependencies in the program and the 
sequence in which the work will be performed. 

The account code structure consists of numbers 
which are used for charging and summarizing the 
costs of a program. Charge numbers are assigned 
to each work package at the lowest level of sub¬ 
division, and summary numbers are assigned to each 
end item subdivision on the project work breakdown 
structure. All costs are first collected or 
recorded under the charge numbers assigned to the 
work packages and are later summarized for each 
end item subdivision in the work breakdown struc¬ 
ture for use by higher levels of management. 

After the network has been prepared and the 
schedule for the program has been established, the 
responsible operating and management personnel 
develop firm cost estimates for each work package, 
basing the costs on the manpower and other resources 
required to perform the program on schedule. These 
estimates are made by first determining the manpower, 
material, and other resources required to perform 
each work package. The resources estimates are then 
converted to dollars to determine the direct cost 
of each work package. Indirect costs are added to 
work packages where such accumulation is possible 
by existing accounting procedure, or as required by 
contract. All other indirect costs are prorated at 
summary level of the program on the basis of total 
program indirect costs less indirect cost already 
accumulated or assigned. Data submitted to the 
government will understandably include all cost. 

Separate cost estimates are not, as a rule, 
necessary for each activity in a work package since 
this could result in excessive detail and unrealistic 
accounting effort. 
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The cost estimate for a work package is 
affected by both the elapsed time required to 
perform the work package and the calendar period 
during which the work package is scheduled to 
occur. The latest schedule status is considered 
in preparing cost estimates for work packages and 
in planning the allocation of manpower and other 
resources. Operating and management personnel 
analyze the estimates to eliminate unnecessary 
manpower costs and premium payments for materials 
and services. 

For example, monthly manpower requirements 
are totaled by skills and examined to minimize 
unnecessary overtime and unnecessary hiring cause 
by manpower peaks followed by layoffs. Manpower 
"smoothing" is accomplished by scheduling activi¬ 
ties to periodo when the skills are not required 
bv critical activities. Scheduling slack activi¬ 
ties can also eliminate or reduce premium payments 
for materials and services. 

Periodic comparisons are made of the actual 
costs incurred for each work package with their 
current estimates. This comparison establishes 
the cost status of the program and identifies any 
incurred cost overruns. Estimates of the cost 
needed to complete work not yet performed are 
also obtained in order to predict future cost and 
to identify difficulties in the performance of 
critical work packages early enough to take con¬ 
structive management action. 

The level of detail to which it is desirable 
to apply cost management is largely a matter of 
judgment, and varies from program to program, from 
one part of a program to another, and from th® 
proposal preparation stage to the execution stage 
of the same project. 

B. Reporting 

PERT provides reports for managers at all 
levels of the project. For example, it has been 
demonstrated that the Management Summary Report 
generates information for end-item subdivisions 
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at all levels of the project and, therefore can 
be used by managers at all levels. There are a 
number of such reports in PERT. Some reports 
however, are designed primarily for use M th4 
lower project management levels. 

., The Program/Project Status Report contains 

sSmw ReDo?tnilSr t0 that 0f the Management summary Report. However, where the Management 
Summary Report highlights information fo? a * 

^ideleit in^^tafí’^?'0^0* Status RePort Pro- t in detailed form for an analyst Th#» 
Organization Status Report is directed toward 
proy ing operating level managers with detailed 
Orían1¡iatÍ?n by_varlous combinations of Responsible 
S¿atÍ,0n¿ Performing Organization, Change 1 Number, and Resource Code. ge 

Graphic reports, such as the Cost of Work 

o?Ptheeproje“?n °f Pr°JeCt StatU® at a11 levels 

PERT^Syste^^nvolves th^concept'of^'^coft ^belng 
being&summed int W?tk package> the package 
«»i??,? d 1 to its Parent lowest level end-item 
uf^V ^ni *nd automatic summarizatio] 
up through the work breakdown structure. Thus 
reports can be generated at any level for thp h-i-f 
ferent end-item subdivisions. 6 dif" 

thesfrenor?« "®cessary‘hat the data submitted on 

f0rmats?P°Rather ?hfdâta ^th^Sf8 in tl'eSe 
this system to ba^it^ ^oSld'bfp^L^^d^o 
m nagement in the most accustomed form possible in 

ssir* «< •«* •ln 

tional”1«^ t0 Sfe reP°rts by “ore traditional func- 
thp manar organJzational breakdowns. For instance 
the manager might desire the total cost of engineer 
ing. However, if engineering charges have b£fn 
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accumulated into various work packages, which, 
in turn, were summed into their parent end-item 
subdivisions, then the total cost of engineering 
does not appear in any one place. 

The need to collect costs, other than by 
end-item subdivision, is accommodated by the Cost 
Category Status Report. For this report, cost 
categories are established by relating work 
packages or elements of cost within work packages 
to the specified categories of cost that the 
manager wishes reported (e.g., engineering). 
Thus, summation of functional and organizr.tional 
type costs can be made without distortion of the 
work breakdown structure. 



SPECIAL PROJECTS OFFICE SPINS! P5000.1] 
25 October 1965 

CHAPTER VIII 

THE COST APPLICATION AND CONTROL 

.ESTABLISH 
àèûtcYivr« 

The budgeting of costs by only calendar time 
period does not provide an adequate base for 
measuring cost performance. To evaluate cost 
performance, the manager must be able to compare 
actual costs to the costs budgeted for the work 
that was completed. In PERT, this need is met by 
estimating, budgeting, and collecting costs by 
specific work accomplishments (work packages) 
In order to provide a realistic base and accurate 
information, low-cost, short-term work packages 
are essential. This combination provides the 
common base that industry has utilized for years 
in its efficient dealings with its subcontractors. 
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Therefore, with the capability of providing 
more accurate costs and reports which relate 
actual costs to progress achieved, it is feasible 
to forecast the total cost of the program. 
However, such an advantage cannot be derived 
without the integration of time and cost in the 
planning and control cycles. This advantage can 
be derived from PERT through the work package 
concept where time and cost are integrated at 
such a manageable level. 

****** 

A. Relationship to the Product-Oriented Work 
Breakdown Structure 

The work breakdown structure as described in 
Chapter II provides a base for uniform planning 
and project visibility. It defines the major 
project objectives, their supporting objectives, 
and the organization interrelationships and sub¬ 
divisions of these objectives. 

In the Cost System, the same work breakdown 
structure that was used in the Time System aids 
in establishing: 

. a framework for the integration of cost, 
schedule planning and control; 1/ 

. an end-item framework for summarizing 
the cost status of the project for pro¬ 
gressively higher levels of management; 
and 

. basic units (work packages) for estimating, 
budgeting, and charging costs. 

B. Preparing the Account Code Structure 

The account code structure is a framework of 
numbers which is used for summarizing and charging 
the costs of a project. It follows the pattern of 
the work breakdown structure. 

1/To do so, the contract items must be compatible 
with the end items as defined in the work breakdown 
structure. 
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A summary number is assigned to each end-item 
subdivision of the work breakdown structure. It 
is used for summarizing costs at each level of the 
work breakdown structure, thereby providing the 
cost figure for each end item. Thus, cost data 
for use by progressively higher levels of project 
management is provided. 

A charge number is assigned to each work 
package. It is against these charge numbers(and, 
therefore, against the work packages) that budgets 
are established and actual costs are accumulated. 
These costs are later compared with the budgets 
for purposes of cost control. 

PERT does not require the contractor to develop 
a new cost accumulation system, although some 
modification may be necessary to his current esti¬ 
mating and budgeting system. Most contractors and 
government agencies have cost accumulation systems 
that permit summarization of costs by contract 
function (e.g., design, fabrication, eïo^ and 
task, or job. This same structure, with minor 
modification, can serve as the cost accumulation S’ 
system for PERT. In any event, the contractor or 
government agency can continue to assign charge 
numbers that have significance to its existing cost 
accumulation system. The PERT summary numbers can 
regroup the assigned charge numbers for summarizing 
costs in parallel with the work breakdown structure. 

The account code structure may be a completely 
structured numbering system so that che digit and 
its position convey considerable information about 
the subdivision the digit represents. Such a struc¬ 
ture is illustrated in Figure VIII.1. Structuring 
does, however, introduce some inflexibility into the 
numbering system, which may be disadvantageous at 
some later point in the project. 

c* Developing the Work Packages 

The work package serves as the basic unit for: 

. estimating costs; 

. establishing budgets; 
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FIGURE Ym-l - ILLUSTRATION OF ACCOUNT CODE STRUCTURE 
AND WORK PACKAGE/NETWORK CORRELATION 
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. accumulating actual costs; and 

. comparing actuals and estimates with 
budgets. 

Therefore, the task description should be written 
and, ultimately, work should be authorized by 
work package. 

Of major importance to the accuracy of the 
PERT System is the size of the work package; i.e., 
the dollar amount and the time duration of the 
work package. It is obvious that the dollar amounts 
must be small for the work packages to do their 
intended jobs. Not quite so obvious is the import¬ 
ance of a short time duration for the work packages. 

A valid cost variance for a work package can be 
determined only when the work package has been 
completed, so that its total actual cost can be 
compared with its total budgeted cost. At the end 
of each report period, however, a number of work 
packages will be in process; i.e., the job will 
have been started but not completed. For each in- 
process work package, an estimate is made of the 
value of that portion of the work package that is 
completed. This value is computed from the estimate- 
to-complete for the work package. Since such 
estimates are imperfect, they introduce some error. 
Short work packages are advantageous, because with 
shorter work packages: 

» work packages are completed sooner, so 
that at any particular report date a 
greater percentage of the work done is 
represented by completed work packages 
for which valid cost variances can be 
determined; and 

. the errors in the estimates-to-complete 
for the individual in-process work 
packages will be smaller, because the 
estimates are being made for a shorter 
duration in the future. 

Thus, the shorter the work package, the better is 
the measure of cost performance to date that results. 
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A good target figure for most work packages 
is a maximum dollar content of $100,000 and a 
maximum time duration of three months. In the 
determination of work package size, the following 
must be considered: 

. The work package should be a clearly 
defined recognizable task. If a work 
package has a "clean” ending event 
which extends its life beyond three 
months but provides better work defini¬ 
tion and cost control, the longer time 
duration is desirable. 

. Some level-of-effort functions are not 
amenable to, nor require the same degree 
of cost control that most of the project 
efforts require. Engineering support is 
such a level of effort that extends over 
the life of a contract. However, even 
in this case the effort should be broken 
down into smaller work packages by defin¬ 
ing separate areas of engineering support 
between key events in the network. 

Thus, while short work packages are a very 
important part of the system, judgmeht must be 
exercised to insure that they are logical and 
recognizable tasks. 

D. Interrelating Time and Cost at the Work Package 
Level 

Activities on the PERT network are identified 
with the work package they represent. A work pack¬ 
age may sometimes be represented by only one 
activity with a beginning (B) and ending (E) event. 
For example: 

Htchanlcal Dtaign 26785 

26785 

m-iaa_—□—«m-|T| 
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It is in this manner that time and cost are 
correlated at the basic planning and control 
level. The first and last events for the 
activity or group of activities representing the 
work package identify the beginning and end of 
the work package effort on the network. Thus, 
when schedules are established, scheduled dates 
for the beginning and ending of work packages are 
also established. 

There are some work efforts in a project that 
do not constrain progress toward the end objec¬ 
tives; e.g., day-to-day project administration. 
In the PERT System, these efforts need not be 
represented on the network. However, in the use 
of PERT to plan and control both time and cost, 
all efforts must be represented by work packages 
and by activities contained in the network. This 
is necessary to maintain the complete integration 
of time and cost. For example, if day-to-day 
program administration is a direct charge to the 
contract, it must be represented by a work package 
and by network activities that are identified with 
that work package. Additionally, the requirement 
that the effort be contained in the network will 
often result in greater definition of the effort 
than, would otherwise result. 

To prevent a work package which represents non¬ 
constraining effort from extending over too long a 
duration, it should be broken into short segments 
that are related to key events in the network. Its 
overrun or underrun will then be a function of 
schedule progress on the project as well as the 
level of effort being applied, since the overrun 
or underrun for some level of effort is determined 
by the length of time which the task requires. 

One way that the effort can be incorporated 
into the network is by extending single activities 
from one key event to another. Such activities 
must have artificially small time estimates so that 
they do not erroneously constrain other activities. 
These activities will be contained in the computer 
master file as part of the network. However, they 
need not be shown on network displays. 
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E. Preparing Cost and Other Resource Estimates 

Once the scheduled elapsed times are determined, 
cost estimates are made by determining the manpower, 
material, and other resources required to perform 
each work package in its scheduled period. Esti¬ 
mates are made by month, starting with the month in 
which the work package is scheduled to start and 
terminating in the month that the work package is 
scheduled to be completed. These resource estimates 
are converted to dollars to determine the direct 
cost of each work package. Indirect costs are added 
either to each work package or at summary levels of 
the work breakdown structure, depending upon the 
accounting practices of the contractor. The cost 
estimates subsequently serve as the basis for develop¬ 
ing budgets for each work package. Separate cost 
estimates are not necessary for each activity in a 
work package, since this would result in excessive 
detail and might lead to unrealistic accounting 
allocations. Costs may, however, be estimated by 
elements within a work package such as performing 
organization and resource skill. 

For instance, although there is only one organi¬ 
zation responsible for the work package, there may 
be more than one organization performing work on 
the work package. Estimates, therefore, may be by 
performing organization within the work package. 
Additionally, these estimates may be further broken 
down by resource; that is, they may be broken down 
into types of manpower, material, etc. The cost 
estimates for the more distant part of the project 
shall be identified against the higher levels of 
the work breakdown structure. Progressively each 
quarter, the detail work packages shall be defined 
as applicable to the lower level tasks and the esti¬ 
mates against the summary level numbers proportion¬ 
ately reduced. This "rolling wave" concept shall be 
utilized to maintain accurate control of the overall* 
planned cost of the project while recognizing that 
only the next few months work can be planned at a 
finite level. 

The cost estimates for all work are entered on 
basic estimating forms which are peculiar to the 
contractor or the computer program unit. All esti¬ 
mated costs for each work package are derived from 
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the information entered on such computer input 
forms. 

When costs are prepared, the estimator must 
be fully aware of the activities that make up 
the work package and of the status of these 
activities. Therefore, a listing such as the 
Work Package/Activity Listing must be provided 
as an aid to the estimator. This report lists 
the activities which contribute to a work package 
and provides significant time information about 
them. 

Manpower estimates are entered on the estimat¬ 
ing form by man-months or man-hours, and dollar 
estimates are entered for materials, subcontracts, 
special equipment, and services. Generally, in 
the data processing mechanism there are rate 
extension capabilities so that man-months can be 
converted to dollars, and, if it is the local 
practice, direct dollars may be converted to total 
dollars at the work package level. 

Although it is desirable to prepare manpower 
estimates for each skill category, composite man¬ 
power estimates are acceptable under the PERT 
System. The appropriate labor rates for each 
skill category or composite labor rates are applied 
manually or by the computer, and all direct costs 
are totaled by months for the work package. 

In some cases in the past, cost estimates have 
been only loosely related to the specific work to 
be performed. By counting organization personnel 
and multiplying the total figure by the scheduled 
duration of the work package, a contractor can 
estimate man-hours and cost to satisfy outwardly 
the requirements of PERT. This type of cost esti¬ 
mate, however, does not reflect the actual man-hours 
required to perform a specific work package. 
Instead, it represents the payroll required in 
each department for performing a type of effort 
over a precalculated elapsed time. This practice 
will render PERT or any other planning and control 
technique ineffective for generating basic source 
data to measure cost versus progress in achieving 
the project objectives. 
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F. Evaluating and Refining the Plan 

When the cost for each work package has been 
prepared, the first PERT data processing run can 
be made. (A time run will already have been 
made prior to arriving at scheduled elapsed times,) 
From this run, the PERT reports (see Chapter XIV) 
are generated, and a review is conducted by manage¬ 
ment to determine the feasibility of the project 
plan. 

If the proposed project plan in the form of a 
planned schedule does not achieve the objectives 
established, the manager may replan the effort 
using the following techniques: 

. The schedule of slack path activities 
can be adjusted to minimize overtime 
requirements or additional hiring. 

. The work package content can be revised. 

. The planned resources for work packages 
can be revised by trading off inter¬ 
changeable resources between critical 
and slack paths. 

. The network sequence or content can be 
revised or resfcheduled by: 

. employing a greater or lesser 
amount of concurrence in perform¬ 
ing activities; 

. modifying the specifications or 
method of performing the work, 
thereby altering, deleting, or 
adding activities. 

This replanning cycle continues until the proposed 
project planned schedule is in agreement with the 
required objectives of time, cost, and technical 
performance. 

When the program plan has been approved 
(preferably at the signing of the contract), work 
commences and the measurement and evaluation of 
progress begin. At this point, the application 
and control cycle has started. In the control cycle 
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P}an Which lnclu<Jes the program 
whïr^fl^foî68 USed as the standard against 
which actual and predicted task completions are 
evaluated. Budgets are developed from the work 

issued % ha ^ est.i®at®s* Work authorizations are 
fc permit charges against individual 

forkth £ag?S ftartinS with the scheduled date 
for the beginning of the work package. (The 
account will be closed out wheS the end event 
of the work package is completed.) 

G. Accumulating Actual Costs 

Costs are accumulated against work packages 
y charge numbers which reflect performing unit 

and type of resource expended. However the 
manner of breakdown of costs within a charge 
number is optional and is a function of the degree 

1.deSÍreí by the individual contracto? 
may be collected in more detail for 

traditional accounting purposes. 

Expenditures and specified unliquidated 
commitments are incorporated in the term "actual 

°S1S* >ERT ??eS not dlstinguish between expendi- 
res and commitments but reports both as "aggre- 

?thtr c°sts* A Practical difficulty,^s in 
other cost systems, is the reporting of a cost as 
bOvh an expenditure and a commitment. 

the PEP reP°rts must be timely, actual 
t figures must be accepted prior to audit and 

formal release of accounting data. The small loss 

forabSUthpytîhaî/eSUltS iS more than compensated 
for timeliness of the data. Actual costs 

fu1 5? r®p°rt periods will be updated to re¬ 
flect the final audit for that period. 

H. Updating Estimates-to-Complete 

« As a development project progresses, activities 

a£ea;do?dScLÍ!ietedJi W°rk is coSpleted^bewíd oí ahead of schedule and over or under the budget and 
time and cost estimates for unfinished work^re 
revised. Rapid updating of estimates-to-complete 
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based on the work yet to be done and subsequent 
comparison against plan are necessary to insure 
the success of a management information system. 
This updating and comparison process constantly 
focuses management attention on the work to be 
done and on potential problems. 

PERT allows systematic updating by: 

. requiring re-estimates-to-complete 
for work not yet performed; 

. 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. 

Each report period, the updating process 
includes obtaining estimates-to-complete for the 
work in process and, where needed, revised esti¬ 
mates for work not yet begun. Cost estimating, 
as previously described, is done by work package 
over the period of the work package. The scheduled 
beginning and ending dates of the work package 
appear on the estimating form. It is not necessary 
that each entry for the estimate-to-complete be 
revised every report period. The updating of an 
entry is required only if the existing entry does 
not reflect the current requirements. 

Work packages in process usually will require 
an updating for each reporting period. However, 
reestimates for future work packages are made only 
when current information indicates changes in the 
initial estimates of manpower, material, and other 
resources necessary to perform the work. In 
projects of long duration, many future work pack¬ 
age: cost estimates are untouched each month. 

As work progresses, cost estimates are revised 
on an as-required basis. Budgets, however, are 
less flexible and generally will be revised only 
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when the content of the work package changes as 
a result of modifications such as revision of the 
contract work statement, revision of departmental 
responsibiUty, or replanned and rescheduled 
exfort. 

Budgets may be established at levels lower 
than the work package, but do not necessarily have 
to be established at a level as low as that for 
the cost estimates or actuals. The basic compari¬ 
son of budget with actuals and estimates will be 
at the work package level. 

The achievement and maintenance of an effective 
updating system relies on the issuance of formal 
updating procedures which indicate the data cut-off 
dates, processing cycles, and report delivery dates, 
Follow-up is required to insure that the dates are 
met. 

I* Accounting for Changes in Contract Scope 

One of the most important contributors to cost 
increases on a project is the constant change made 
to the original scope of the contract. When the 
changes are made, increases in cost often result 
that are greater than warranted for the change that 
was made. This has been possible because under 
traditional contract task structures it is often 
difficult to evaluate the cost impact of a change 
on some hardware item. There is the need, there¬ 
fore, for a means of more precisely determining the 
warranted change in cost due to changes in scope ox 
the contract. 

PERT, by structuring project contracting, plan- 
nmg, and costing by end-item subdivisions and the 
tasks (work packages) required to accomplish these 
end items, provides a better basis for contract 
amendment at the time that changes are incorporated. 

J• Processing Information 

The processing of the input information required 
to produce the PERT output reports is complex and 
on all but the smallest projects, will require a * 
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computer program. The manner in which a computer 
program would typically operate on the input data 
to produce the output reports is demonstrated in 
Chapter XIV. 

K. Preparing Output Reports 

The basic information generated in the PERT 
System is summarized in several ways for project 
management reporting. The resultant uniform PERT 
output reports are presented in Chapter XIV. 
Based upon these reports, the schedule and cost 
data are prepared for management illustrating 
program status, and projected trouble spots that 
require management analysis and action. The 
reports provide the following information in 
varying degrees of detail: 

. the current project plan, schedule, 
and budget ; 

. time and cost performance to date in 
relation to the plan; and 

. time and cost projections for completion 
of the project objectives in relation to 
the plan. 

The information shown in the output reports together 
with the problem analysis report make it possible 
to identify and locate present problems and antici¬ 
pate future slippages and overruns or underruns. 
Since the reports rank these problems (via the 
slack and overrun/underrun figures), the manager’s 
attention is directed to the critical items. The 
reports summarize current information from the 
bottom up, without distprtion, for each level of 
project management, thereby relieving a manager of 
the need to review detailed data from subordinate 
levels. However, if an> specific area requires more 
detailed analysis, the detailed information is avail 
able without additional processing. 

All PERT reports are interrelated: they deal 
with the same basic data, but each one emphasizes 
a different aspect of the project status. Not only 
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are different kinds of problems emphasized: e.g., 
cost overrun to date, projected cost overrun 
schedule slippage, etc., but specific problems as 
ï?1KÎ?duï°Jthe different levels of management are 
highlighted. The Management Summary Report pre¬ 
sents these problems in summary fashion for the 
highest level of management (as well as for other 
levels of management); the Organization Status 
Report presents information most pertinent to man¬ 
agers at the lowest supervisory level of the 
project; and the Financial Report is directed to 
the financial personnel associated with the project. 

Periodic management reports make it possible for 
managers to anticipate cost overruns and underruns. 
An example is the Management Summary Report which 
shows the overall schedule and cost status of both 
the program as a whole and of each of the major 
component items. It also indicates the problem 
areas that require management attention relative 
to areas of responsibility: 

the cost overrun or underrun to date 
(a measure of cost performance), 
through a comparison of the planned 
costs with actual costs for the work 
performed; 

the projection of total cost overrun 
or underrun which is obtained by 
comparing a planned cost with the 
latest revised estimate for the work 
segment or program; 1/ 

the amount of schedule slippage is 
indicated by the difference between 
the established schedule and the 
earliest scheduled completion date; 

the identification of trouble snots - 
that is, identification of those 
areas of the program where the cost 
or time status requires management 
attention. 

1/The planned cost and latest revised estimate will 
4fí^de^approved but "still-to-be” negotiated changes 

within fund limitations. 

) 
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The determination of the projected overrun 
or underrun at completion of the project is 
straightforward. Planned cost, i.e., budgeted 
costs for the project, are compared to the sum 
of actual costs to date and the estimate-to- 
complete for the project. Each report period, 
estimates-to-complete are recorded for that 
portion of each in-process work package that is 
not yet completed and for each work package that 
has not yet been started. Summation of these 
costs gives an estimate-to-complete for the 
project that is based on the work yet to be done. 
When this estimate-to-complete is added to the 
actual cost for the work performed to date, an 
estimated cost at completion is derived which is 
based on the association of costs with work 
accomplishment. This estimated cost at comple¬ 
tion is compared to total planned cost to arrive 
at the projected overrun or underrun. 

The overrun or underrun to date is the more 
elusive cost figure and has not, in general, 
been adequately measured under traditional systems. 
In PERT, the derivation of this figure begins with 
the budgeted or planned cost for a work package. 
This amount is the value of a work package. Thus, 
if a work package is budgeted for $100,000, its 
value is $100,000. If $110,000 is spent to com¬ 
plete the work package, there is an overrun of 
$10,000. If three work packages are budgeted at 
$100,000 each, and a total of $320,000 is spent 
in completing them, the total overrun is $20,000. 
The calculation of the value of work performed to 
date and the overrun/underrun to date is that 
simple for most of the work that is completed. 

However, suppose that, at a particular report 
date, not all three work packages are completed: 
two of the work packages are completed and one is 
in process. The amount spent to date is $260,000. 
How is the cost variance to date computed? A 
comparison of the actual cost of $260,000 to the 
value for work performed to date needs to be made. 
It is known that, for each of the two completed 
work packages, the value is $100,000. However, the 
value of these two work packages must be added to 
the value for that part of the thira work package 
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which is completed. Making an exact determination 
of the value of the in-process work package is very 
difficult. This difficulty is met in PERT, not 
through the establishment of an exact means of deter¬ 
mining the value (which would require considerable 
accounting effort each report period), but through 
the limiting of the in-process work packages to a 
small portion of the total work completed. In this 
way, the error introduced in estimating the value 
is kept to an acceptable minimum. This limiting is 
accomplished by the definition of short work packages 
as previously described. With sufficiently small ? 
work packages, a simplified method for approximately 
determining the value for in-process work packages 
can be used that is adequate for project control 
purposes. 

This method is as follows: the ratio of the 
actual cost to date of the work package (A) to the 
latest revised estimate of the cost at completion 
of the work package (R) is multiplied by the original 
planned cost for the work package (C) to determine 
the value of the work performed to date for the in- 
process work package. 

To determine the total value of the work per¬ 
formed to date for the project or for the end-item 
subdivision under consideration, the value of the 
work performed to date for each in-process work 
package as computed by the A/R x C formula is summed 
and is added to the value of the completed work 
packages. This figure is then compared to actual 
cost to date to determine the overrun or underrun 
for the work that has been completed. 

With short work packages, most of the total value 
figure is derived from completed work packages for 
which valid value figures are known. As the project 
progresses, an increasingly larger percent of the 
work completed is made up of completed work packages. 

Management Summary Reports are prepared for 
managers at each level or echelon of the program 
structure (reference Figure VIII-1). Each Manage¬ 
ment Summary Report will normally be accompanied 
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by a brief written analysis. One report is prepared, 
for example, for the entire System (level 0). At 
level 1, a similar report is prepared for each major 
element of the program, such as Air Vehicle, Air/ 
Ground Equipment, System Integration, etc. At the 
next lower level, level 2, the major elements of the 
program are subdivided again and a Management Summary 
Report is prepared for each manager to whom responsi¬ 
bility is assigned. The Air Vehicle, for example, is 
divided into elements such as Propulsion, Airframe, 
Secondary Power, etc. The Airframe is further sub¬ 
divided and management reports are prepared at such 
lower levels of the program as are considered 
necessary by the program manager. In analyzing; the 
status of a program, the responsible manager would 
examine the reports for those end items where trouble 
is indicated. He would then refer to the lower level 
reports as required to isolate the trouble. 

Another management report is the Cost of Work 
Report which shows the appropriate manager: 

. the planned costs to perform the work; 

. the actual costs to date; 

. the value of work performed to date; 

. the projection of costs to program 
completion, based on actual costs to 
date and estimates-to-complete for 
work not yet performed. 

A comparison of the actual costs accumulated to 
date and the value for work performed to date will 
show whether the work is being performed at a cost 
which is greater or less than planned. The Cost 
Outlook Report and the Schedule Outlook Report show 
the trend of successive monthly projections of the 
time and cost to complete the work. Each month, new 
projections are obtained and these projections provide 
new entries for the Cost and Schedule Outlook Reports. 

By relating the trend of these projections to 
previous management decisions, the manager can observe 
the effects of these decisions on the cost and sched¬ 
ule for the project. He can determine, on a month-to- 
month basis, whether or not the actions taken to 
control schedules and costs are producing the desired 
results. 
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Not all reports in Chapter XIV are presented 
to the government by the prime contractor or other 
suppliers. The reports which are submitted and 
the degree of detail of these reports are a matter 
of negotiation. The government manager must desig¬ 
nate the lowest level of report summarization 
required for his own management visibility. The 
level of detail required should not be the same 
throughout the whole program. The level of break¬ 
down required should vary, depending on such 
factors as complexity of technical problems, dollar 
value, pacing items, etc. Thus, the government 
manager should require routine reporting of the 
minimum amount of data needed to meet the goals of 
effective program management. He should also retain 
the right to obtain additional detailed information, 
whenever required, to investigate problems shown on 
the higher level reports. 

Whenever possible, the cost report periods 
requested by the government should correspond to 
the supplier’s accounting period. Time reports 
may be required piore often than once during the 
accounting period. 

L. Evaluating Status 

The output reports identify the problems for 
management. The Problem Analysis Report (see Chapter 
XIV), a narrative report supplementing the other 
reports, contains a summary analysis of the project, 
an analysis of tasks in which current or potential 
problems exist, and a description of the nature, 
reasons for, and impact of the problems, along with 
the corrective action being taken and the expected 
results. 

With the output reports, project evaluation 
personnel are then able to formulate solutions that, 
in general, take the form of one or more of the 
following alternatives: 

. trading off resources (time, money, 
manpower, materials, facilities, etc.) 
from noncritical areas to problem areas 
where they may be used more effectively; 
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replanning the effort in a manner 
to obviate the problem. For 
instance, the replanning might 
include more concurrence of activi¬ 
ties than originally planned. This 
alternative often involves taking 
on a higher risk plan than was 
originally developed; 

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

changing the projected total project 
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 simulated on the 
computer. 
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CHAPTER IX 

ANALYSIS

i:

manage WENT 
ANALYSIS 
AITEDNATIVES

Effective analysis of the PERT data prior 
to presentation of information to management is 
one of the keys to the successful application 
of PERT. While many PERT reports are brought 
together at the Program Office to provide total 
program cost and schedule information, most of 
these reports are machine produced. Furnishing
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these reports to the program director would require 
that he conduct his own analysis; therefore, he 
should not receive information generated directly 
by computer systems. The computer program can do 
little pre-analysis, and the computer outputs 
contain only raw data or partially interpreted 
data. Consequently, the function of the analysis 
group in the Program Office is to analyze the data, 
ascertain the status of the program, and then 
present this status to the program manager in the 
form that best enables him to carry out his decision¬ 
making function. 

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 uncover data 
input or processing errors; 

. validate the existence of the problem 
through discussions with the responsi¬ 
ble organization; 

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

. prepare management reports and displays 
which will present the problems ançi 
solutions in a format suitable to each 
management leve1. 

Some problems are of such a nature that they 
are not apparent until reports are merged at the 
government or integrating contractor level. 
Therefore, the analyst is often first to see the 
total problem. Other problems are visible at the 
contractor level and should be well documented 
in his Problem Analysis Report which is received 
by the government. 

The complete array of reports are not required 
by the government; therefore, care must be exercised 
in selecting the appropriate level of reporting. 
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It is possible to produce any of the PERT reports 
at any level of the work breakdown structure. If 
a Program Office required monthly submissions of 
^+v,re?0rtS a.ti a11 levels> they would be overwhelmed 
with paper. Much of this would be redundant informa- 
tion and, because of the volume, could never be 
reviewed. The government must exercise judgment in 
requesting only what is useful. 

****** 

A. Problem Analysis Report 

The Problem Analysis Report is manually prepared 
and presents an analysis of the Management Summary 
Report. It serves as a basis for formulating and 
assessing solutions that will minimize or eliminate 
î«e+hI°ble?S Pr?®ented* also provides information 
t the analyst that would not be otherwise available 
for consideration. The analysis must be concise, 
accurate, and significant for that level of management 
making use of it. This report contains three basic 
sections : 

. a summary analysis of the total 
contractor's portion of the program; 

. an analysis of the tasks in which 
current or potential problems exist; 

. a description of: 

. the nature of the problem, 

. the reason for schedule or 
cost variance, 

. the impact of the problem, and 

. the corrective action taken or 
planned, and the expected 
effect. 
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B. Management Summary Report 

The Management Summary Report tells management 
which area or areas of the program may be in need 
of management attention. It shows current and pro¬ 
jected cost and schedule 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 contracts or a specified combination of contracts, 
depending upon the needs of management. 

1. Cost Section 

The Management Summary Report presents total 
costs in the form of planned and latest revised 
estimates. These costs are shown by summary number 
for any level of the work breakdown structure and 
are summed through it. The value of work performed 
to date is computed for each summary item appearing 
on this report. The following example illustrates 
the calculation of this value on the work breakdown 
structure shown below: 

The computation for the value of work performed 
is started at the work package level associated with 
char— number B. The sum of these values then 
becomes the value of work performed for charge number 
B. 

The value of work performed is then computed for 
each work package associated with charge number C. 
The sum of these values then becomes the value of 
work performed for charge number C. This sum of the 
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work package value then becomes the value of work 
performed for summary number A. 

For those combinations that are not yet in 
progress, the value of work performed is zero. 
For those combinations that are completed, the 
value is the actual total cost. 

For those combinations that are in progress, 
the value is computed as follows: 

Value of Work = Actual Cost x Planned Cost 
Performed Latest Revised Estimate 

(Overrun)/underrun to date is also expressed as a 
perceñtage of the value of work performed and is 
computed as follows : 

%(0verrun)Underrun to date = (Overrun)Underrun x 10o 
Value 

The latest revised estimate is computed for each 
charge/summary number appearing in this report. For 
those charge/summary numbers not yet in progress, 
this figure represents the estimated total costs. 
For those combinations in progress, this figure repre¬ 
sents the actual costs incurred to date plus the amount 
of total costs estimated for completion. For those 
combinations that are completed, this figure represents 
the actual total costs incurred. 

The projected (overrun)/underrun is also computed 
for each charge/summary number. This figure represents 
the planned costs minus the latest revised estimate. 
An underrun condition exists when: 

Latest Revised Estimate - Planned Costs < 0 

An overrun condition exists when: 

Latest Revised Estimate - Planned Costs 0 

(Overrun)/underrun is also computed as a percentage of 
the planned costs and is computed as follows: 

%(0verrun)Underrun = (Qverrun)Underrun x 100 
Planned Total Costs 
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Cost overruns and negative slack, shown on the 
high-level Management Summary Reports, must be 
examined to locate, rank, and validate the problem. 
The overrun shown for some first or second-level 
summary items may be due to one or two specific 
problems in summary items much farther down the 
work breakdown structure. The analyst must use 
lower-level reports and other follow-up analyses 
to determine specifically where the overrun is, 
to what it is due, and what is being done about it. 

All overrun indications must be examined and 
validated. False overrun indications may be caused 
by incorrectly phased cost reporting. For instance, 
if a large commitment which was planned for February 
becomes an actual cost in January, the 31 January 
report may include the commitment as both an actual 
cost to date and an estimate-to-complete. The 
resulting calculation would indicate an overrun 
equal to the amount of the commitment, when, in fact, 
there should be no projected overrun. This kind of 
error should be identified by the contractor’s analyst 
so noted in the Problem Analysis Report ; the govern¬ 
ment analyst, nevertheless, should be sensitive to its 
possibility. 

Another false overrun indication can be caused 
by engineering changes. Often, when changes are made 
to the program, the increased cost is reflected in 
the estimates-to-complete, even though the contract 
has not yet been modified and the costs cannot be 
shown in the Planned Cost column. The analyst should 
be aware of the proposed changes and be able to 
identify their contribution to the increased latest 
revised estimate. He should then be able to modify, 
change, or explain to higher management the increased 
latest revised estimate. 

The analyst must understand the product which is 
the subject of the summary item he analyzes. In 
particular, he must be aware of the changes which 
occur in its design and configuration so that he can 
relate increased planned cost- indications in the 
Management Summary Report to approved engineering 
changes. If approved engineering changes are made 
without regard to their compatibility with the work 
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breakdown structure, and cost allocations are made 

£n tïi5 breakdown> only the analyst with 
íaiíífí6 kJowledße of the product can judge the 
validity of such "planned cost" increasesT 

The,fuJ1 significance of a problem can only be 
ssessed when the time and cost effects of a problem 

inL ?ííSÍMered together- Whsn the analyst has exam¬ 
ined the Management Summary Report problem indication 
ï deí®rmine whether the problem involves eitner' 

of bothPr0î£em °l a ti?e Problem> or a combination 
Î? must consider recommended management 

thl1™ termS °f itS effect on both the time and 
the cost parameter, as well as on achievement of the 
program’s technical objectives. eve™ent oi the 

2• Schedule Section 

.. ^be Management Summary Reports present 
schedule information for each level of the work 

Rpnnr?°Wn sÎ;uct!Jreî i-e-» level 1 Management Summary 
Report provides level 1 and 2 schedule data: level 2* 
Management Summary Report provides level 2 and 3 
chedule data, etc., summed upward through it. 

The most critical slack is computed for each 
summary number appearing in the report. It repre- 
sents the slack with the lowest algebraic value 
derived from the activities associated with the’ 
corresponding charge/summary number. 

nnmw o1 ? dates are computed for each summary 
PPe?ri?g °n the reP°rt* These values repre¬ 

sent the actual, scheduled, earliest and latest 
completion dates. These dates are derived as follows* 

The scheduled date (S) is derived in 
following manner: 

the 

All activities associated with the 
charge or summary item are examined 
to determine the event having the 
latest SE. 

If this activity has a scheduled 

('V asslgned to it from the 
PERT Time System, then this date 
will be used as the scheduled date. 
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If this activity does not have a 
scheduled date, then SE is used 
as the scheduled date. 

If S or the scheduled date are 
not available, then the charge 
number completion date is used. 
This date is entered on a Charge 
or Summary Number Identification 
Input Form. 

The actual date is derived from the last 
activity to be completed in the corres¬ 
ponding charge/summary number. 

The earliest and latest dates are derived 
from the activity bearing the most critical 
slack. These dates represent the S£ and S. 
values respectively for this activity. L 
These dates are also shown in graphical 
form. 

The negative slack indication given for a summary 
item can be misleading, because it may refer only to 
a relatively insignificant element within the summary 
item. For the high-level Management Summary Reports, 
98 percent of the critical path may run through one 
summary item; but because small parts of the path may 
touch parts of other summary items, the worst negative 
slack may be shown in the Management Summary Report 
for all of these itenuL. Thus, the analyst must often 
look beyond the Most Critical Slack listing to deter¬ 
mine whether the summary item as a whole is in schedule 
difficulty. This is done by consulting the PERT Time 
reports in which the status of events, activities, and 
network paths can be examined to identify precisely the 
time problems. 

To trace this problem from the Management Summary 
Report to the PERT Time reports, the analyst must use 
the Program Status Report which identifies the event 
numbers of both the last event in a summary item and 
the event at the end of the most critical slack path 
within that summary item. With this information, the 
analyst can find the applicable slack path in the 
Event Report - Slack Sort to study the true time status 
of work in the summary item. 

IX.8 
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The analyst must be aware of the significance 
of the scheduled completion date (S) of the total 
item. If the event for which S is shown is the 
delivery of that summary item, then the S has 
schedule performance significance in itself. How¬ 
ever, if the S refers to the completion of some 
auxiliary task (e.g., completion of documentation 
which occurs long after the significant completion 
occurs), then this date may have some cost control 
significance; but if the analyst wishes to monitor 
schedule performance, he must find another more 
significant event in the time reports. 

Another situation in which S loses significance 
is when the event to which this date applies is 
too far in the future. It is usually more useful 
to measure slack from a major milestone within the 
year. The Schedule Date Option is often used to 
facilitate this analysis problem. Significant 
events are chosen which represent the completion 
of the major effort in selected summary items in 
the near future. A scheduled date is assigned to 
each selected event, and the Schedule Option is 
exercised for the corresponding network event during 
processing. Thus, the most critical path related 
to cost status of the summary item would be anchored 
to this significant milestone completion and would 
be easily detected. 

3. Analysis 

Simple identification of the existence of 
a problem is not difficult. The analyst need only 
scan the Overrun/Underrun column of the Management 
Summary Report to locate a cost overrun, and he need 
only examine the Most Critical Slack column to find 
where negative slack exists. However, this problem 
identification is not sufficient to complete an 
analysis. An example of analytical procedures perti¬ 
nent to the Management Summary Report is described 
below. 

From the Management Summary Report, the manager 
can determine; 

IX.9 
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. The extent of any cost overrun or 
cost underrun to date by comparing 
the value of work performed to date 
with the actual cost of the work 
performed ; 

. the projected cost overrun or underrun 
for the total project, by comparing 
the planned cost for the project with 
the latest revised estimate at com¬ 
pletion for the project; and 

. the amount of schedule slippage, by 
determining the difference between the 
expected completion date for the most 
critical item within the end item and 
the latest allowable completion date 
for that most critical item. 

The Management Summary Report is prepared for 
managers at each level or echelon of the project 
structure. For examine, at Level 1, a report is 
prepared for the missile portion of the project 
(Figure IX-1) and at Level 2 a similar report is 
prepared for each manager of a major element of 
the project such as propulsion (Figure IX-2). At 
the next lower level, Level 3, the end items are 
subdivided again, and a Management Summary Report 
is prepared for each responsible manager (Figure 
IX-3). 

When the responsible manager analyzes the status 
of a project, he examines the report for those end 
items for which trouble is indicated. He then refers 
to the next lower level of the report to isolate the 
trouble spot. 

In the example shown in Figures IX-1 through 3, 
the manager responsible for the A 10 Missile at Level 1 
can review the Management Summary Report and determine 
that : 

. there is a projected slippage of eight 
weeks in the scheduled completion and 
a projected overrun of $3,400,000. The 
m^jor contributing system is the pro¬ 
pulsion system in level 2; 
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. there is a projected cost overrun 
to date of $500,000 and a projected 
overrun of $1 million for project 
completion; 

. in reviewing the propulsion system 
at Level 2, Management Summary Report, 
it can be seen that the controls at 
Level 3 are the major cause of the 
projected cost overrun and schedule 
slippage. 

. in reviewing the controls at Level 3, 
Management Summary Report, it can be 
seen that the major cause of the pro¬ 
jected overrun and schedule slippage 
is the Pressure Transducers. 

In view of the wide divergence of slack at Level 1 
of 1.3 to -8.0, the reallocation of funds appears 
warranted to bring the program in line. 

At first glance it appears that the reassignment 
of funds at Level 2; i.e., from the Missile Body to 
the Propulsion area is warranted. However, it must 
be remembered that the funds are assigned from the 
top down and the actuals are reported from the bottom 
up. This assignment and accumulation insures that 
the control of any project is at the lower levels 
insofar as the contractor is concerned. 

An approach to consider would be a transfer of 
funds of at least 200K from the Missile Body to the 
Propulsion System at Level 2. Within Level 3 a trans¬ 
fer of 170K from the Nozzles to the Controls appears 
feasible while at Level 4 a transfer of only 62K from 
the Cables to the Pressure Transducer is possible. 

This manipulation does not reduce the overrun 
status bu it can help in bringing the program back 
towards the original schedule. 

The areas of positive slack should also be investi¬ 
gated to determine if funds can be reallocated to 
assist in returning the program to schedule. 

IX. 14 
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It should be noted that the Level 3 report 
which involves the Pressure Transducer is indica¬ 
ting that a major effort is required on this item. 
The overrun to date based on the work performed 
to date amounts to 420K. This amount represents 
a major portion of the overall overrun and cannot 
be recovered . 

Cost and schedule control can be significantly 
improved by the Management Summary Report, which 
provides timely identification of current and 
developing cost and schedule problems. 

C. Cost of Work Report 

A Cost of Work Report is illustrated in Figure 
IX-4. This report is a graphic representation of 
the current and projected cost status. Curve A is 
the planned cost for the project. The planned 
cost is determined at the beginning of the project 
and is derived from the budgets for the scheduled 
work packages. If no changes take place in the 
contract provisions, this planned cost would be 
constant throughout the life of the project. 

Curve B is comprised of the actual costs to date 
and the estimates—to—complete for the project. The 
solid-line part of the curve extending to "time now" 
depicts the actual costs. The dotted extension of 
Curve B represents the estimate-to-complete. 

Curve C depicts the value for the work performed 
to date. The intervals between the curves along the 
"time now" line (brackets 1 and 2) represent useful 
information. The vertical distance indicated by 
bracket 1 is the difference between the planned cost 
and actual cost to date. This value is traditionally 
considered the overrun/underrun value. According to 
this method, the project shown in Figure IX-4 is 

$300,000 underrun ($1,300,000-$!,000,000). However, 
if the actual cost is compared to the value for the 
work that was actually performed to date, it can be 

/S?n~as indicated by bracket 2 that $200,000 too much 
($l,000,000-$800,000) was spent for the work that was 
performed. Thus, there is actually a $200,000 over¬ 
run on the work performed to date. The remarkable 
difference between the apparent overrun/underrun as 

IX. 15 
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measured by the difference between planned cost 
and actuals, and the actual overrun/underrun as 
repressed by the difference between the actuals 

thft ï» raîU? ior work Performed to date is one 

projects P °CCUr in many large development 

This situation often arises in cases where a 
contractor is having difficulties anHs, there! 
fore, behind schedule and overspending. If he is 
iar enough behind schedule, actual cost will be 
less than planned cost to date in sp:.te of poor 

Perfo™ance, and traditional accounting 
methods will show an underrun instead of an over- 

The ends of Curves B and C disclose two other 
important elements of information. Bracket 3 
which includes the vertical distance from the’ 

costmí$2~3oõCnnnietÍOn ($2-500.0°<» to the planned 
cost (¢2,300,000) represents the predicted overrun 
at completion of $200,000. The horizontal distance 

!!v11966dtoythrahke- 4.fro,n the beginning of Janu- 
that th! thetbe$inning °f October 1966 indicates 

fr0Jfct 18 expected to be completed nine 
months later than scheduled. 

D- Program/Project Status Report 

ReDorteisrtoahL£UrP°+! °í, the Pr°gram/Project Status 
Th« t ? k P the Management Summary Report. 
IhL! ?hreS°rtS COntain similar information, bit 
rîon foïea manf"«rnt+hSUmmary Rep0rt highlights informi 
analvQt Th ’ thlS rePort retains detail for an 
nalyst. The Management Summary Report is divided for 

remain^intact“» ‘ /^ojec? States Reporï ' 
Dortion o? îh! reference material for the entire 
portion of the program for which reports are prepared. 
This report serves as the tie to the networks siSce 
it contains the beginning and ending event number for 
every summary item as well as the e^d event wSich 
ppears on the most critical path. With this informa- 

tion, the analyst can go directly to the proper portic 

tional information^ ^ PERT ^ RePorts- for ^äi- 

IX. 17 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

1. Time Data 

The Program/Project Status Report shows the 
first and last event for each charge/summary number 
appearing on this report. It also shows the actual, 
scheduled, earliest, and latest completion dates, 
as well as the slack for each of the charge/summary 
numbers. These schedule values are summed upward 
through the work breakdown structure. 

The first and last event numbers represent those 
activities whose start and end dates mark the start 
and end of the corresponding charge/summary number. 
These events are determined as follows: 

. The activity start date (Sg - ts) is 
compuced for each of the activities 
associated with the corresponding 
charge/summary number. The predecessor 
event of the activity having the earli¬ 
est start date is designated as the 
first event. 

. The last event is the successor event 
of the activity with the latest Sg. 

The scheduled or actual completion date represents 
the scheduled (Tg) or actual dates (A) associated 
with the last event number shown in the preceding 
column. 

The earliest/latest completion dates represent 
the Sj and Sl, respectively, of the last event number 
(shown previously). 

The most critical slack represents the lowest 
algebraic slack value that occurs among the activities 
associated with corresponding charge/summary number. 
It should be noted that this most critical slack value 
may not refer to the last event associated with the 
corresponding charge/summary number. 

2. Total Costs 

This report presents total costs in the form 
of planned and latest revised estimates. These costs 
are shown by charge/summary number for any level of 
the work breakdown structure. 
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K, J5eSe c°sts are summed upward through the work 
breakdown structure. When a specific level is 
selected, this report will show all of the charge/ 

desired leveirS COnnected to those numbers on the 

E* Organization Status Report 

nKioTíei‘,e ar2 several étions of this report avail- 
Porfp bD°k?n dOWn ResP°nsible Organization Resource 
Code, Performing Organization, Charge Numbers or 
Network Code (Project Number). The report is a 
shredout of the data base from which the Management 
Summary Report is developed. Its primary use Is 
within a contractor's organization. 

J-T* Man-Hours 

form o-f Ih+S also displays man-hours in the 
form of actual hours, planned hours, and latest 
revised estimates. ’ ^test 

laíest revised estimate is computed for each 
change number performing organization, responsible 
organization, resource cede combination appearing in 
this report. For those combinations not yet in 

thls,val^e represents the actual man-hours 
(months) expended to date plus the total number of 
man-hours (months) estimated for completion. For 
those combinations that are completed, this value 
represents the actual number of man-hours (months) 
that were expended. ' 

The projeeted (overrun)/underrun is also comnuted 
for each combination. This value represents theP 

estimateman"hOUrS (months) minus the latest revised 

„ o°!î î!?is reP°rt man-hours (months) are not summed 
upward through the work breakdown structure For 

f0^1^1 a2 nfe^ÍZ&tÍu\St&tUS Report is requested 
belowVel 2 °f the WOrk breakdown structure shown 
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LEVEI 

The report would show Item B as the summary 
item at the top of the page. Th« body of the 
report would then show man-hours associated with 
each of the performing organization-resource code 
combinations tied to charge or summary numbers 
B, D E, H. I. The sequence in which the charge 
number—performing organization—resource code 
combinations appear in the body of this report is 
controlled by the user. 

After all man-hours related to Items B, D, E, 
H, and I are listed, the report would then show 
Item C as the summary item at the top of the next 
page. The body of the report would then show the 
man-hours (months) associated with each of the 
performing organization-resource code combinations 
tied to charge or summary numbers C, F, G, J, and K. 

To obtain man-hours for each of the combinations 
in the entire system, only one level of this report 
must be selected. This is the top level at which 
man-hours or man-months are entered in the system. 

2. Direct Costs 

The Organization Status Report displays 
direct costs in the foi’m of actuar costs, planned 
costs, and latest revised estimates. These costs 
are displayed by level for each charge numbei- 
performing organiza!ion-responsibK organization- 
resource code combination that contains direct costs. 
This report does not distinguish direct direct labor 
costs from other direct costs. 
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Those costs aro not summed upward through the 
work breakdown structure. For example, an Organi¬ 
zation Status Report is requested for Level 2 of 
the work breakdown structure shown below: 

The report would show Item B as the summary 
item at the top of the page. The body of the 
report would then show the direct costs associated 
with each of the performing organization-resource 
code combinations tied to charge or summary numbers 
B, D, E, H, and I. It would also show the total 
direct costs for each of these numbers. 

The sequence in which the charge number- 
performing organization-resource code combinations 
appear in the body of the report is controlled by 
the user. 

After all direct costs related to Items B, D, 
E, H, and I have been listed, the report would then 
show Item C as the summary item at the top of the 
next page. The body of the report would show the 
direct costs associated with each of the performing 
organization-resource code combinations that are 
related to charge or summary numbers C, F, G, J, 
and K. It would also show the total direct costs 
for each of these numbers. 

To obtain the direct costs for each of the 
combinations in the entire system, only one level 
of this report must be selected. This is the top 
level at which direct costs are entered in the system. 
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The latest revised estimate is computed for 
each charge number-performing organization- 
responsible organization-resource code combina¬ 
tion appearing in this report. For those 
combinations not yet in progress, this value 
represents the total amount of estimated direct 
costs. For those combinations in progress, 
this value represents the actual direct costs 
incurred to date plus the amount of direct costs 
estimated for completion. For those combinations 
that are completed, this value represents the 
actual amount of direct costs that were incurred. 

The projected (overrun)/underrun is also 
computed for each combination. This value repre¬ 
sents the planned direct costs minus the latest 
revised estimate. 

3. Time Data 

This report presents the most critical 
slack and the scheduled or completion date for 
each charge number appearing on this report. The 
most critical slack represents the slack with 
lowest algebraic value, derived from the activi¬ 
ties associated with the corresponding charge 
number. If this event has a scheduled date (Ts) 
associated with it, this date will appear in this 
column. If this event has been completed, an 
actual date (A) will appear in this column. 

F. Financial Plan and Status Report 

The Financial Plan and Status Report provides 
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 his¬ 
torical (prior month) cumulative costs and both 
incremental and cumulative costs for each future 
month within the time period identified in the 
Report Dates. It is the source of data for gener¬ 
ating the actual and planned expenditure curves of 
the Cost of Work Report. 
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1. Total Costs 

The total costs shown on this report have 
not been summed up through the work breakdown 
structure. They are costs that are associated 
directly with the corresponding charge numbers 
appearing on this report. 

This report is generated in two formats. The 
first format shows each charge on the chosen level 
as the summary item at the top of the page. The 
body of the report contains the total costs for each 
charge number connected to the summary through all 
of the lower levels of the work breakdown structure. 
Costs are displayed by month under the heading 
"Incremental Costs" and cumulatively under the head¬ 
ing "Cumulative Costs." 

The other format in which this report is gener¬ 
ated shows total costs by month for each of the 
summary items on the chosen level. Other charge/ 
summary numbers do not appear in the body of this 
format. Costs are displayed by month under the 
heading "Incremental Costs" and cumulatively under 
the heading "Cumulative Costs." 

The latest revised estimate is computed both 
incrementally and cumulatively by month for each 
summary item at a chosen level by summing all of 
the monthly cost estimates for that item. 

(Over)under plan is also computed both incre¬ 
mentally and cumulatively. This figure represents 
the planned total costs minus that latest revised 
estimate. 

G. Cost Category Status Report 

The Cost Category Status Report presents a 
grouping of functional, hardware, or other signifi¬ 
cant cost elements in specified categories for 
reporting purposes. It provides for each cost 
category a manpower and total dollar comparison of: 

. planned versus actual expenditure 
to date; 

. planned versus latest revised 
estimate at completion. 
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1. Man-Hours 

The latest revised estimate is computed 
for each charge number on the chosen level by 
cost category. For those cost categories whose 
combinations are not yet in progress, this value 
represents the total number of estimated man¬ 
hours. For those categories whose combinations 
are in progress, this value represents the actual 
man-hours expended to date plus the total number 
of man-hours estimated for completion. For those 
categories whose combinations are completed, this 
value represents the actual number of man-hours 
that were expended. 

The projected (overrun)/underrun is also 
computed for each category. It is unlikely that 
the analysis can be accomplished from only an 
examination of the reports. The analyst generally 
has to follow his reports analysis with action 
such as : 

personal communication with the 
operating personnel involved in 
the problem (é.g., via a telephone 
call); 

first-hand examination of the 
problem by personnel at the loca¬ 
tion where the work is being 
performed; 

analysis of lower level or other 
PERT reports not submitted on a 
regular basis. 

H. Manpower Loading Report 

The Manpower Loading Report is intended for use 
by contractors to report manpower loading for various 
summary levels within the program. The Manpower 
Loading Report lists actual, planned, and latest 
estimated monthly man-hours by type of manpower. 
This provides data which depicts man-hour utilization 
by month for each labor skill and/or performing 
organization. 
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1. Man-Hours 

The Manpower Loading Report presents 
man-hours by level and month for each charge 
number-performing organization-responsible 
organization-resource code combination. Only 
those combinations bearing man-hours or man- 
months appear on this report. 

Actual, planned, and latest revised estimates 
are shown for each combination. Total man-hours 
are shown for each charge number. 

The latest revised estimate is computed by 
month for each combination at a chosen level by 
summing all of the monthly manpower estimates for 
that item. Planned man-hours (months) is computed 
in the same manner. 

The (overplan)/underplan is also computed for 
each combination. This value'represents the 
planned man-hours minus the latest revised esti¬ 
mate. An underplan condition exists when: 

Latest Revised Estimate — Planned Man-hours 0 

An overplan condition exists when: 

Latest Revised Estimate - Planned Man-hours 

2. Time Data 

The Manpower Loading Report shows the most 
critical slack with respect to all of the activities 
associated with the corresponding charge number. 

I 
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CHAPTER X 

COST SIMULATION IN 
RECYCLING OF THE MANAGEMENT PROCESS 

Despite efforts to adhere to the project plan, 
requirements for changes in the plan or even in 
the project objectives will arise. Consequently, 
an orderly formal process for the incorporation of 
project changes must be established. The require¬ 
ments for change may evolve from the top down or 
from the working level up. However, the point of 
origin is not so important as the method of respond¬ 
ing in an orderly manner. 
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In general, adjustments in the plan should 
be accomplished with minimum recycling of the 
management process. Before a decision is made 
to incorporate a change in the plan, the impact 
of that change should be investigated. PERT 
includes a simple means by which these alterna¬ 
tives may be evaluated. This process is simulation. 

****** 

A. Refcycling of the Management Process 

The recycling process, as it affects the formal 
scheduled plan, will vary in complexity from a 
simple rescheduling process back through replanning 
and possibly even the redetermination of objectives. 

These types of management action are listed in 
order of increasing management complexity: 

. rescheduling within the manager’s 
authority ; 

. rescheduling affecting authority in 
other organizational components; 

. replanning within the constraints of 
the established plan; 

. replanning without the constraints of 
the established plan; 

. redetermination of supporting objectives; 

. redetermination of prime objectives; 

. some combination of these. 

A change involving management action of any 
greater complexity than ’’rescheduling within the 
manager's authority," will require the taking of 
all interrelated actions appearing above it in 
the list shown. It is emphasized that there is 
no short cut to this procedure. 
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As a principle, effective adjustments in the 
scheduled plan should be accomplished with minimal 
recycling in the management process. Before a 
particular change or set of changes is decided 
upon for incorporation in the scheduled plan, 
possible alternatives should be considered. The 
effect of each of the possible alternatives can be 
rapidly assessed with simulation methods before 
adoption. After study of possible alternatives, 
the management process of objective determination, 
planning, and scheduling must be recycled to the 
degree necessary to incorporate logically the new 
management action in the scheduled plan. 

B. Simulation of Alternative Management Actions 

Normally, a number of alternative actions are 
contemplated by management, and only one can be 
chosen as a realistic solution. Simulation offers 
a method for testing these alternatives and evalu¬ 
ating the effects of each. Simulated time changes 
in activities, or the addition or deletion of 
activities may be fed into the computer in the 
same manner as updating information. Analysis of 
the outputs of the simulation will indicate the 
new situations which would be expected to occur. 
Simulation can frequently be accomplished manually 
if small networks are involved. 

This tool is particularly useful when unexpected 
troubles occur and corrective action is needed in 
a hurry. The ability to quickly assess the probable 
impact of proposed or incorporated changes and give 
rapid evaluations of alternatives to management 
makes simulation invaluable. Simulation can show 
the impact of alternative decisions on the total 
program thereby permitting the highest levels of 
management to evaluate various courses of action as 
they affect the final objective. 

Simulation of the effect of proposed changes to 
scheduled plans before incorporation of them as new 
management action should be required. Specifically, 
Engineering Change Proposals (ECPs) should be simu¬ 
lated before they are submitted to higher level 
management for approval. 
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1. PERT Simulation of Alternative Plans 

A PERT simulation process is illustrated 
in Figure X-l. For a proposed course of action 
to be tested, the appropriate network input data 
for the changes to be made are fed into the data 
processing system; i.e., the deletion and addition 
of activities and events and the revised activity 
times that reflect the tentative plan. The result¬ 
ant PERT Time output reports portray the new 
network plan that would result. 

Situations that would typically require the 
simulation of proposed courses of action include: 

. reprogramming due to significant 
slips in schedule or budget ; 

. reprogramming due to changes in 
the project objectives; 

. evaluation of vendor plans; 

. evaluation of Engineering Change 
Proposals which involve significant 
effort or which affect interfaces 
among several lateral responsibili¬ 
ties; and 

. rapid determination of corrective 
action when unanticipated troubles 
occur. 

So that cost estimates for a plan may be 
arrived at, new schedules must be developed for 
the affected part of the plan. This scheduling 
need not be as detailed as it would be for a 
finally adopted plan, but must be sufficient to 
allow for reestimating. When the scheduling is 
complete, cost reestimates are made. 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 : 
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PROPOSED ! 

SCHEDULE 

CHANGES 

AUTHORIZED 

INPUT 

PERT 

MASTER FILE 

FIGURE 2-1 SIMULATION OF PROPOSED PROGRAM CHANGES 
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. the schedule of slack path activities 
can be adjusted to minimize overtime 
requirements or additional hiring; 

. the planned resources for work packages 
can be revised by trading off inter¬ 
changeable 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, thereby altering, 
deleting, or adding activities. 

This cycle continues until the proposed program 
plan is in agreement with the required objectives of 

time and cost. 

For that portion of the project under considera¬ 
tion or for the total project, new total costs, rates 
of expenditure, and resource loadings are developed. 
(Actually, all of the PERT reports can be generated.) 
With this information, management is now able to 
evaluate the cost as well as the schedule impact of 
the proposed course of action. 

2. Accounting for Changes in Contract Scope 

One of the most important contributors to 
cost increases on a project is the constant change 
made to the or.ginal scope of the contract. When 
the changes are made, increases in cost often result 
that are greater than warranted for the change that 
was made. The contributing factor was that under a 
traditional functional contract task structure, it 
was difficult to evaluate the cost impact of a change 
the hardware items involved. PERT, by structuring 
project contracting, planning, and costing by end-item 
subdivisions and the work packages required to accom¬ 
plish these end items, provides a better basis for 
contract amendment at the time that changes are incor¬ 
porated. The costs of the changes involved can be 
estimated in a more realistic environment than the 
use of the work breakdown structure and the network. 
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The inter-relationships between and among the 
various items involved can be determined and the 
cost involved in the various areas can be segre¬ 
gated. Through the use of this technique a 
separate accounting of the cost of change is 
feasible. It is possible to account for cost 
growth of a contract based on the association 
of responsibility of the change. 

Since configuration control is essential in 
any program, PERT provides the tool for this 
control based on the changes. 

C. Actions Resulting from the Recycling Process 

Generally as a result of the recycling process, 
management decisions could result in a change of 
the schedule, the network plan, costs, the prime 
or supporting objectives, or some combination. 
Although recycling is not completely accomplished 
by PERT, making decisions regarding changes and 
the communication of change are facilitated. 
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CHAPTER XI 

IMPLEMENTATION AND OPERATION OF PERT 

•ib»««»«» 
w. *•»% 

proceou«s? 

ORGANIZATION? 

«ESüirs?, co^1 

. . In planning for PERT application,'tu«, dtíiíed 
objectives should be stated as specifically as 
possible. These objectives should answer such 
questions as: 

What are the expected or desired 
results from using PERT? 

What organizations will report PERT 
information? 

What existing reports, procedures, 
and methods will be replaced? * 

Who will be responsible for oper¬ 
ation of PERT, and what will be his 
authority? 

What will be the scope of the 

application: total program, selected 
critical sub-areas, etc.? 
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What are the system performance 
characteristics in terms of time 
required to go through one cycle 
of operation, operating costs, 

etc.? 

The initial and most significant step in the 
establishment of PERT is the issuance of policy 
statements by management. Such statements serve 
to endorse the use and benefits of PERT and 
officially acknowledge it as an authorized tech¬ 
nique for program planning and control. Experi¬ 
ence has shown that such statements can also 
serve as incentive to middle and working level 
management in effective initial acceptance and 

successful implementation. 

In order to translate general policies into 
working operations, specific procedures must be 
developed for the operation of PERT within an 
organization. The responsibility for developing 
the initial procedures generally rests with an 
implementation team. The procedures should be 
designed to expedite the operation of PERT and 
must be fully compatible with the requirements of 
operating personnel and the capabilities of the 
data processing operation. Some of the areas 
where procedures should be specified are; 

. preparation nd transmittal of 

input data; 

. reporting of status information 

and updating; 

. distribution of output data. 

Specific instructions for preparation of input 
forms and for interpretation of output forms should 
be issued. The responsibilities for the prepara¬ 
tion and analysis of the forms, as well as the 
distribution of the forms and frequency in input 
and reporting, must also be specified. Although 
computers can be used to assist in processing large 
quantities of data, the computer is secondary. 

****** 
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A. Organization and Personnel Requirements 

The functional operation of a PERT system 
should be the responsibility of the normal 
supervisory staff and management personnel. The 
necessary skills are usually available within 
the organization. The performance of specific 
functions may be assigned to individuals who 
become the PERT operating group. The members 
of this group must be thoroughly knowledgeable 
in the mechanics of PERT including network 
development, calculations, analyses, and applica¬ 
tions . 

The presence of a small specialized PERT Staff 
Group or implementation team is normally required 
for the indoctrination and training of operating 
personnel. This Group also recommends procedures 
and usually monitors the implementation effort. 
On a continuing basis it provides guidance in: 

. indoctrinating additional personnel; 

. maintaining networks; 

. preparing input data; 

. analyzing outputs; 

. preparing of management displays; 

. assisting managers in identifying 
problem areas and suggesting alterna¬ 
tive solutions supported by the 
available data. 

The PERT Group may report to corporate manage¬ 
ment, to a program manager, or to an operating 
manager if the effort is solely within the province 
of one operating organization. The group acts in 
an advisory capacity; line management has the 
responsibility for the implementation of PERT and 
for the effectiveness with which it is used. 
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successful Wh° have been most 
of PEPT are fouid t^ÎIÏTwWeîÿ °Perf ion 
backeround«5 thq -p t t . iQGiy difierent 

see™gtrneS¿araXnt°.l0WlngCharacteristics 

• interest in planning work: 

ability to deal effectively with 
people at all levels; * 

. analytical ability. 

PERTI'too¿pr|hoSÍdgbeMIamiliarSwi?hedatabe‘' °f the 

suci a p-on:rslng 
ing the difficulties which^ilfaíiL^? a" S°lv" is used. 111 arise if a computer 

Of workingSwith telhnicaf ^ °r 
such plans, requires a person who tu £arlng 
possible knowledge of the work to b.the broadest 
organization structure dIu u6 done- and the 
experience with Re organizai™ Rh RVe had 
nically qualified in at Í d who are tech- 
operation are verv effLÎ? t S°me areas of the 
tion. ery etiective in network plan prepara- 

for p^RRRRRR.^-P-i-e and responsibility 

RR ãRidtiesnPUíiericliSdCh•a? "meRs^ilHs™ oR”8 
transcribe the'data to tí a®sistance ^ required to 
sheets. t0 the data transmittal work 

PERTTSorkmcanioRbe0iv"Rafatial support in making 

Operating Standards 

critdL^hesrciiRrdRrHR^tain fundamental 

~<a: ;sr:-r;:.sx;:r-“ " 
XI. 4 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

1* T*16 product work breakdown structure 
must consist of: 

end-item subdivisions which are related 
to identifiable program objectives; 

end-item subdivisions which cover all 
the work contained in the summary item 
from which they were developed; 

end-item subdivisions which will allow 
the establishment of manageable work 
packages ; 

subdivisions which are compatible with 
the account code structure, system and 
subsystem identifications, the technical 
proposal, cost proposal breakouts, and 
contract line items; 

WOr^pac^ages which do not exceed 3 months 
or $100,000 as a general rule; 

work packages having well-defined begin 
ning and ending points; 

work packages which are compatible with 
the contractor’s present cost collection 
system; 

work packages which have been assigned a 
unique charge number. 

2. The Network(s) must: 

. include directed and contractor initiated 
program milestones and interface events 
required to monitor the program; 

* outline the complete, current, approved 
scheduled plan, which in terms of activi¬ 
ties and events, indicates the step-by-step 
process of attaining the qualitative and 
quantitative objectives of the program; 
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detail the current and projected division 
of labor between responsible organizations 
in a manner consistent with the objectives, 
plans, and schedules of higher level 
authority ; 

break the program objectives into sequen¬ 
tial and parallel activities and events 
which actually schedule, measure, and 
govern the conduct of work by responsible 
organization; 

indicate the relationships between support¬ 
ing objectives and the end of work objectives; 

include °uly activities and events which 
have been explicitly defined by competent 
authority; 

provide the structure for a meaningful 
reporting system for management use; 

be so constructed that they coordinate or 
interface with programs of lateral, higher, 
or lower level authority; 

be used on a continuing basis as an effective 
communication device to integrate the objec¬ 
tives and activities of the various program 
managers, their operating managers, and other 
external organizations concerned. 

3. The data must: 

. be derived after definition of the work to 
be done within the activities to be accom¬ 
plished ; 

. derive from an approved source, which is 
either the responsible organization having 
cognizance over the work or the organization 
performing the work; 

. indicate accomplishments to date in terms of 
the events and activities in the network(s); 
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retain the integrity of data through the 
manual or computer processing or handling 
to produce analytical reports; 

be regularly (normally bi-weekly or 
monthly) audited and updated. 

4. Analysis output must : 

. enable continual evaluation of current 
and projected program status; 

. enable the preparation of program progress 
and problem reports to management on a 
cyclical basis; 

. 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. 

C. Data Flow 

Since each program requires a different data 
flow, no standard definition of data flow elements 
is possible. However, certain elements, criteria, 
and conditions are applicable to all programs. 

Reporting Organization. The organization 
responsible for reporting data to the government on 
each program item must be specified, so that a mutual 
agreement of responsibility may be established before 
the project commences. The reporting organization 
may be either an individual job title or a department 
within a contractor*s organization or another govern¬ 
ment agency. 

Frequency of_S_ubmission. It is usually convenient 
to define the frequency of reports in terms of regular 
periodic submission and of exceptions to that regular 
timing. When reports are to be submitted by exception 
the "exception” conditions should be carefully defined! 
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Level of Detail. The level of detail required 
in each report should be specified in relation to 
the work breakdown structure, contract line items, 
or other basic standard. 

Change Control. Limitations and authority for 
changing data flow should be planned, particularly 
the level of information at which changes must be 
approved by the government. 

Means of Transmittal. The physical means of 
report transmittal and the number of copies should 
be established. 

Report Dates. Specific accounting cut-off dates 
for data and report submission dates should be 
established. The data cut-off date is generally 
the same as the reporting organization's normal 
cut-off date for internal accounting data. It is 
desirable to make the data cut-off date and the due 
date of the report as close as possible. 

Internal Data Cycle. The process for handling 
PERT data received by the government should be 
clearly outlined and specified for each program. 
Specific procedures and responsibilities should be 
established for review, analysis, and presentation 
of the data within the government and for feedback 
of pertinent information to the reporting organi¬ 
zations. 

D. Conditions Which Affect Data Flow 

Many circumstances and variations in the type 
of program to which PERT is applied will modify the 
data flow procedure. Since there is no "standard" 
data flow procedure, it is not possible to discuss 
the precise effect of a given condition. This 
section, however, identifies some of these conditions 
and the kinds of impact that they may have. In some 
cases, simple graphic examples are presented to indi¬ 
cate the situation more clearly, but not to prescribe 
"correct flow." 
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1 » Contractual Relationships 

Data flow is affected by the contractual 
relationship. The government/single prime 
contractor relationship allows a relatively un¬ 
complicated data flow, since most subcontractor’s 
PERT will be processed by the prime contractor 
and integrated with his data into a single set 
of reports. In this case, the government must 
integrate a small amount of data from the partici¬ 
pating government agencies and the occasional 
associate contractor who does not report to the 
prime contractor. The government/prime contractor 
relationship is shown below. 

The government/integrating contractor (IC) 
relationship involves associate contractors who 
may report time but not cost information through 
the IAC. This relationship is shown below. 
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2. Number of Participating Organizations 

Closely related to the contractual relation¬ 
ship in its effect on data flow is the number of 
participating organizations. When many organiza¬ 
tions are involved in a program, as is shown below, 
data integration becomes more difficult and may 
affect the timeliness of the reported data as well 
as the ability to merge data easily. 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

3. Length of Reporting Chain 

Both the timeliness and reliability of 
PERT data are affected when the information 
passes through several organizational levels 
before reaching the government. When this con¬ 
dition exists and when there may be high-risk 
areas at low levels of the reporting chain, 
consideration should be given to requiring that 
some critical areas report directly to the 
government on an exception basis. 
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CHAPTER XII 

PERT IN THE PRE-AWARD 

PERT has been described as a management 
technique to improve contractor’s, and conse¬ 
quently government, control of time, cost and 
the contractor's performance when dealing 
with major weapons contracts. In this connec¬ 
tion, the Secretary of Defense established an 
objective of improving cost estimating téch- 
niques so that overall costs on major programs 
will be estimated within 10% of the final cost 
on an average. This objective can only be 
accomplished by improving the pre-award phases 
of the procurement process. The greatest 
potential value of PERT may well lie in the 
disciplines it imposes on government and indus¬ 
try when used in the pre-award phases of 
procurement action to better: 

. define the objectives of the system; 

. develop an overall plan to acquire, 
use and dispose of equipment; 

. establish communication between 
government and industry contract 
negotiators; 

. specify the relationship of such 
functional programs as maintenance, 
training and general support ; and 

. establish more precisely the ultimate 
cost of the development and production 
contracts in the initial bids or 
contract negotiations. 

The proper application of PERT will: 

. improve the preparation, understanding 
and submission of Request for Proposal, 

f 
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Requests for Quotations, Definitized 
Work Statements, Definitized Work 
Breakdown Structures, Networks, Trade¬ 
offs, Incentive Contracting Targets, 
Realistic Cost Estimates and plans for 
final contract negotiation; 

. improve the effectiveness of Proposal 
Analysis, Source Selection and Defini¬ 
tion of Contract Line Items. 

Further, PERT when used in the pre-award phase 
should serve the following objectives: 

. Promote the uniform application of 
this technique within and among the 
governmental agencies and industrial 
concerns engaged in government 
sponsored projects requiring the use 
of PERT for more effective and economi¬ 
cal management of such projects. 

. Set out requirements for the systematic 
and orderly application of PERT procedures. 

****** 

A.’ Program Management Planning 

1. Objective : 

The objectives of any project should be 
clearly defined during the conceptual phase in which 
a product-oriented work breakdown structure is 
established. These objectives are continuously 
developed and redescribed until an acceptable work 
breakdown structure and level of detail has been 
reached. Quite clearly an informal exchange between 
government and industry of conceptual information 
based on technological state-of-the-art is desirable. 

2. Network : 

The next step in development of the program 
prior to initiation of procurement action is the 
preparation of a Program Management Network by the 
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government program management. This network must 
be based upon the objectives as established by 
the work breakdown structure outlined above. 
Accordingly, the network establishes the plan for 
the acquisition process and provides a framework 
or guidance for the subsequent development of more 
detailed specific plans. 

The network, which describes the development, 
production, logistics support, training and oper¬ 
ation of the system, must reflect coordination 
of the responsible organizations. Utilizing this 
breakdown and the network which provides the 
description of intermediate and more detailed ob¬ 
jectives the overall estimated program costs can 
be developed. This serves as the basis to obtain 
program approval from the highest levels of authority 
including ultimately an appropriation from the 
Congress. To be most effective, all of the above 
planning must be completed in advance of the prep¬ 
aration of Request for Proposals or equivalent 
procedures so that interfaces and other important 
data may be incorporated into the document and thereby 
serve as guidance to the contractor. 

B. Procurement Action 

1. The Request for Proposal, which explains to 
a potential developer, producer or manager the objec¬ 
tive of the project, is probably the most important 
communication government can make to industry. It 
must include the most detailed information and guid¬ 
ance which the government can provide. 

a. Work Statement 

It is essential that information be included 
in the Request for Proposal (RFP) on which potential 
contractors may base realistic proposals. Both 
technical and managerial aspects of the proposed 
development must be considered thoroughly in the RFP 
and the resultant proposals. The RFP shall include, 
but shall not be limited to, the following items: 
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1. System requirements based upon approved 
program guidance. 

2. Results of prior studies (including 
feasibility, cost effectiveness, major 
trade-offs, operational analysis, 
logistics analysis, etc.) deemed necessary 
for adequate background information for 
the contractors. 

3. Criteria against wnich proposals will be 
evaluated, and their relative importance 
in general terms. 

4. Outline of the Government’s plan for 
project management, including identifica¬ 
tion of pertinent Government organizations 
and communications channels within the 
Government and between Government and 
contractors. 

5. The line items in the proposed contract 
which can be identified in the work break¬ 
down structure. 

6. A network showing planned activities, 
information submissions, reviews, approvals, 
and decisions indicating their inter¬ 
dependence and approximate time phasing. 

7. Documentation that will be required. 
Incentive features (if applicable) desired 
in the proposal, including relative import¬ 
ance of incentives and specific schedule 
and performance items that will be subject 
to incentives. 

8. Statement of the Government’s requirements 
for project management. 

9. Quantitative reliability and maintainability 
goals and demonstration concepts. 

10. Concurrency considerations, production 
quantities and similar information provided 
as a basis for schedule and cost estimating 
purposes. 
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11. Identification of specifications related 
to the work breakdown structure with any 
waivers or deviations, planned to be 
written into the resulting contract. 

12. Mandatory Subsystem Breakdown. 

13. Government Furnished Equipment/Facilities. 

14. A request for other information that the 
Department or Agency requires. 

15. Requirement for a PERT implementation plan. 

Industry will not be able to provide a proposal 
to meet the objectives of the PERT system unless it 
receives carefully developed guidance through this 
medium. Therefore, the Request for Proposal should 
include as guidance to the prospective bidders the: 

a• Product-oriented work breakdown structure : 
This is prepared by the Government Program Management 
in order to provide guidance to all contractors on 
the specific level at which cost and schedule informa¬ 
tion will be required, to permit direct comparison 
between the contractor and government’s estimates. 
The best interests of the program are served when the 
RFP defines within this framework the lower levels of 
detail as guidance to the contractor. 

b* The Program Management Network: A program 
management network which is related to the work break¬ 
down structure and includes all the milestones and 
interactions of all major elements of the program is 
necessary. This will indicate all the objectives or 
goals and the associated schedules against which the 
performance of the selected contractor will be 
measured. This network will also serve as a guide 
for the contractor to visualize, plan and schedule 
their effort and participation including such items 
as value engineering, operational and maintenance 
training and other government sponsored programs. The 
requirements for response will be directly related to 
this network. 
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2. The Contractor Proposal 

The contractor’s proposal in response to 
the RFP will define the capabilities of the con¬ 
tractor in terms meeting the requirements of the 
government. Unless this proposal is developed 
carefully, the government cannot make an adequate 
evaluation. This and the RFP can guide the entire 
future of the system. Exchange of these two docu¬ 
ments determines whether time and cost overrun or 
unanticipated growth will occur. The contractor 
proposal in response to the RFP will contain the 
following information: 

a. A list of each of the end items 
required for operation and maintenance. 

b. Performance specifications for each 
of the end items. 

c. The work breakdown structure for the 
development as a whole (primarily 
oriented to hardware or product rather 
than to function); the statement of 
work in the proposal and the resulting 
authorizing document will be itemized 
in accordance with the work breakdown 
structure. 

d. A PERT network plan lor the development 
of all items contained in the system or 
subsystem on which the participant 
proposed indicating events which inter¬ 
face with the work of other participants. 
In addition, a planning and decision 
network for the period beyond development, 
including production, training mainte¬ 
nance, etc.) 

e. An event schedule for development consist¬ 
ent with the PERT network and validated 
by recycling the PERT planning process, 
together with planning schedules for the 
period beyond development (investment and 
operation for five years, including pro¬ 
duction, training, maintenance, etc.) 
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f. Quantitative reliability and maintain¬ 
ability specifications for the system 
and major subsystems and proposed test 
plans to demonstrate their achievement. 

g. Time/cost/performance trade-off decisions 
which have been made with respect to 
major alternatives, including subsystems 
and components, and back-up information 
showing the operational and cost effective¬ 
ness of these alternatives. 

h. Required new designs and technology, 
if any, and a proposed test plan to 
demonstrate feasibility, including 
justification of the decision that 
existing designs or techniques are not 
applicable. 

i. Foreseeable technical problems and 
proposed solutions including back-up 
efforts, if necessary. 

j. Other problems that cannot be defined 
or resolved during pre-award. 

k. Technical specifications and performance 
requirements for those items of system 
and subsystem support for which early 
development is required (such as facili¬ 
ties, training equipment, documentation, 
etc.); and analysis and delineation of 
the remaining major aspects relating to 
system and subsystem support (such as 
logistics planning, spare parts planning, 
etc.) 

l. Requirements and ^livery schedules for 
data and document,.tion. 

m. Proposed schedule of production engineering 
and production tooling with relation to 
the development, if appropriate. 

n. Participant commitments for managing the 
project including: 

i 
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(1) Planned participant project-management 
structure and organization. 

(2) Key project management and technical 
personnel by name and experience, 
together with statements of responsi¬ 
bility and authority for development. 

(3) Management-control and cost-control 
techniques, including reporting pro¬ 
cedures. 

(4) Make-buy subcontracting procurement 
plan and gold-flow implications, if any. 

(5) Facility requirements, if any. 

o. Developing Agency-Participant coordination 
networks. 

p. Contractor proposals on the specific 
features of an incentive contract. (This 
arrangement is considered important because 
it will permit the negotiation or targets 
and incentive patterns into the contract 
while competitive proposals are still avail¬ 
able and furnish the basis for incentive 
provisions in the contract.) 

q. Specific reference to those government 
specifications requiring waiver or deviation, 
including a statement of such waiver or 
deviation. 

In order to fulfill the PERT requirements noted 
above, the contractor should develop the following in 
his response: 

a. Product-Oriented Work Breakdown Structure: 
The contractor should submit a more detailed work break¬ 
down structure with summary numbers to a level suitable 
for establishing work packages from which detailed cost 
estimates can be derived. This structure will be pre¬ 
pared so that there is an identical relationship between 
the performance specifications of the equipment structure 
(specification tree) and the hardware items of the work 
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breakdown. It is an advantage if government requires 
this work breakdown structure to reflect direct 
correlation to government budget and programming code 
structures. The contractor should be prepared to 
demonstrate that the source documents for cost esti¬ 
mating and cost accumulation are based upon short-term 
discrete work packages as opposed to types of effort 
beginning and ending with calendar dates. The con¬ 
tractor should also be able to demonstrate that cost 
accounts will be of sufficiently short duration, 
approximately 3 months, to provide a reasonable 
measure of cost-progress relationship throughout the 
course of the program. Cost estimates should be 
submitted on a Management Summary Report Form corres¬ 
ponding to the Work Breakdown Structure (and with the 
Planned Cost Column and schedule information shown.) 
The level of indenture must have been specified in the 
RFP or be a matter of agreement between the agencies 
and contractors. 

b. Networks ; Detailed and integrated contractor 
PERT networks must portray the plan for accomplishing 
the objective of the project. This will include 
contractor inputs into the Program Manager’s Network. 
The critical path should be identified, A problem 
analysis of the critical path and other limiting terms 
should also be submitted. 

c. Incentive Plan: Where an incentive contract 
is required, the suggested incentive plan, based on 
service criteria for cost, schedule and technical per¬ 
formance targets, should relate to PERT plans. 

d. Trade-offs : Through the use of PERT, evaluate 
the cost and time elements involved in the various < 
technical approaches and trade-offs. These trade-offs 
can take the form of risks involved versus time gains 
in the modification of test programs; non-availability 
of hardware when desired versus the use of alternative 
hardware; delays resulting from the lack of completion 
of programs, etc. Results of test failures on the 
program may be simulated as to time-cost effects on 
lownstream events. 
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e. Reports : 

As a minimum, PERT reports shall consist of : 

Management Summary Reports 
Problem Analysis Report 
Cost Outlook Reports 
Schedule Outlook Report 
Cost Category Status Report 

All necessary back-up information shall be immediately 
available in depth on an exception basis when and if 
the government desires to review the problems being 
highlighted. 

f. Discuss in detail for planning purposes the 
contractor’s relationship with associate, and/or sub¬ 
contractors and the controls that will be used to 
provide PERT reporting information in a timely fashion 
for integration and submission in the form of manage¬ 
ment summary and detailed reports as necessary. Timing 
of the overall reporting system and the reaction time 
to provide the reports shall be documented. 

g. Financial flan and Status Report: A funding 
plan utilizing PERT data will be prepared to reflect 
the cash flow required by the contractor for optimum 
project accomplishment within the parameters established 
by imposed ceilings and other budget restrictions. 

h. A System Description: If the contractor is 
to use PERT to manage the program, a verifiable detailed 
system description of the contractor's PERT system 
should be submitted. 
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CHAPTER XIII 

EDP PROCEDURES FOR PERT TIME 

ESTIMATES 

The users of the information generated from the 
PERT Time portion of PERT should be knowledgeable, 
at least in general terms, with the Electronic Data 
Processing procedures involved. To provide an 
insight into this procedure, a description of the 
basic processes is provided below in terms of: 

input, 

logic, 

output. 
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This discussion is directed at the user of 
PERT Time and is not intended to serve the needs 
of the computer programmer or operator.!/ 

****** 

A. Input 

The basic PERT Time Input Form is used to 
transmit information from the network to data 
processing. The preparation of this input data 
begins after the network is constructed, events 
are coded, and time estimates are established 
for the activities. 

The government PERT Time Input Form shown in 
Figure XIII-1 may be used to enter MPERT Time 
Data,M 'Event,” and/or "Activity” descriptions. 
PERT Time data line entries supply all the informa¬ 
tion (one activity at a time) that is necessary to 
allow the computer to reconstruct the network and 
to calculate values of te, TE/SE, T^St, slack, etc. 
The event and/or activity description line entries 
provide the narrative definition of the event or 
activity. Figure XIII-2 displays the computer input 
format with columnar descriptions. 

INSTRUCTIONS FOR COMPLETION OF THE PERT TIME INPUT 
FORM 

The columns below refer to the columns on the 
Form and those on the corresponding punch card. 

Column 1 Card Code. 

1 - Time Data card. 

2 - Activity Description card. 

3 - Ending Event Description card. 

1/Technical programming and computer operation 
Information may be obtained from the PERT computer 
program manuals published by USAF, NWL, computer 
manufacturers, etc. 
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Column 2 

Column 3 

Column 4 

Column 5 

Transaction Code. 

A - This code is used to insert any 
data element into the master file. 
This code is also used to replace 
any data element in the master 
file with the exception of the 
Event codes, as the Event codes 
are the control elements for the 
master file. Zeros entered in 
any data element will delete the 
corresponding data element from 
the master file. Data elements 
left blank will remain unchanged. 

D - This code is used to delete an 
activity record from the master 
file. Only the card code, the 
update code MD", and the Beginning 
and Ending Event codes are entered 
on this line. 

Short Path Flag. 

Blank - No short path flag. 

1 - Short path flag is desired. 

Scheduled Date Code. 

Blank - The scheduled date is not used 
in the latest allowable date 
computation. 

1 - The scheduled date is used in the 
latest allowable date computation. 

The program will replace the computed 
latest allowable date with the scheduled 
completion date if it is earlier.than 
the latest allowable data (Tt/S^ and 
continue computing latest allowable dates 
with this new restraining date. 

Interface for Beginning Event. 

Blank - The beginning event is not an 
interface event. 

1 - The beginning event is an interface 
with another network. 
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Column 6-14 Beginning Event Number. 

Alphameric characters, used to identify 
the beginning event, must not be all 
zeros. 

Column 15 Level Code for the Beginning Event. 

A number (0-9) is used to identify the 
beginning event for various management 
levels for summary or shredout purposes. 
The level code need be included only 
once for each event. 

Blank - No summary level designated. 

0-9 - as assigned. 

Column 16 Interface for Ending Event. 

Blank - The ending event is not an 
interface event. 

1 - Ending event is an interface with 
another network. 

Column 17-25 Ending Event Number. 

Alphameric characters, used to identify 
the ending event, must not be all zeros. 

Column 26 Level Code for Ending Event. 

A number (0-9) is used to identify the 
ending event for various management 
levels, for summary or shredout purposes. 
The level code need be included only 
once for each event. 

Blank - No summary level designated. 

0-9 - as assigned. 

Column 27-30 Optimistic Time Estimate (A). In weeks 
and tenths of weeks. (003.5 equals a 
time of 3^ weeks). Four digits must be 
used. 
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Columns 31-34 Most Likely Time Estimate (M). In 
weeks and tenths of weeks. TOO3.5 
equals a time of 3^ weeks). Four 
digits must be used. 

Columns 35-38 Pessimistic Time Estimate (B). In 
weeks and tenths of weeks. (003.5 
equals a time of 3^ weeks). Four 
digits must be used. 

Columns 39-44 Scheduled Date. These columns are 
used to enter a scheduled date ior 
the ending event shown. The date 
30 Jan 1965 would be entered as 
013065. 

Columns 45-50 Completion Date. These columns are 
used to enter the actual completion 
date of the activity shown. 

Columns 51-54 Scheduled Elapsed Time. Scheduled 
duration of the activities shown in 
weeks and tenths of weeks. 

Columns 55-78 These columns are set aside for the 
use of the requesting agency. They 
could be used for special sorts or 
for specifying responsible/performing 
organizations, departments, etc. 

An Activity Description is entered on a separate 
line in columns 26-73. The Card Code in column 1 
must be M2". The Transaction Code in column 2 must 
be "A". The Beginning and Ending Event numbers are 
entered in columns 6-14 and 17-25, respectively. 
All other columns are left blank. 

An Event Description is entered on a separate line 
in columns 26-73. The Card Code in column 1 must 
be "3". The Transaction Code in column 2 must be 
"A". The ending event number is entered in columns 
17-25. All other columns are left blank. 
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B. Logic 

PERT Time users are often unaware of how their 
data inputs are acted upon by the computer to 
produce the output reports returned to them. To 
provide this knowledge and to improve communications 
between the user and the data processing personnel, 
a generalized description of a possible series of 
steps for processing PERT Time data is presented. 
This description includes basic processes representa¬ 
tive of a typical computer program that will produce 
the outputs displayed in Section C. The basic com¬ 
puter logic is described in steps or phases, which 
are frequently separate modules or independent parts, 
of the total computer program. The computer steps 
and their relationship to the basic PERT Time data 
flow are summarized In Figure XII1-3. This computer 
logic is representative of one approach onlj and is 
not the only method of PERTTrocessing. Each step is 
explained in detail. 
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BASIC 
DATA DEVELOPMENT 

• ACTIVITY DESCRIPT. 
• EVENT DESCRI P. BiNO'S 
• ESTIMATES (a(m,b AND/ 

OR ONE TIME EST. 
• SCHEDULE DATES 
• ACTUAL DATES 

BASIC COMPUTATIONS 

©O®© 
EX PT. ELAPSED TIME 

EX PT. TIME OR DATE (T£) 

LATEST ALLOWABLE 
TIME OR DATE (TL) 

SLACK (Tl-Te) 

OUTPUT REPORTS 

EVENT 
REPORTS 

ACTIVITY 
REPORTS M 

FIGUREXm-3 - PERT TIME SYSTEM - BASIC DATA FLOW 
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DATA INPUT 

INPUT 
RAW 

DATA 
AND 
SORT 

¥ 

The first step in the computer process is 
the input of data taken from the PERT Time Input 
Form. This data is transferred from the PERT 
Time Input Form to punched cards, paper tape, etc. 
The computer then sorts these data into the proper 
sequence for establishing or updating the master- 
file of PERT Time data. 
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MASTER FILE 

The master file is a record of all the network 
data which must be retained from one computer run 
to the next. Between computer runs it is main¬ 
tained on an external storage medium such as mag¬ 
netic tape or a deck of cards; during each computer 
run it is returned to the computer's internal 
storage, along with new input data. 

The computer program matches the input data with 
the corresponding master file data and makes the 
necessary changes, corrections, insertions, and 
deletions as specified by these input data. If a 
master file does not exist, the input data is used 
to establish the initial master file. 

An Error Report that identifies improperly 
prepared input data is also generated. 
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RANKING ROUTINE 

A rank is assigned to each event in the 
master file. The master file is ordered by 
the rank so that the computation for TE/SE and 
Ti/Sl may be done in a straightforward and 
efficient manner. The use of the rank permits 
random numbering of network events and the 
detection of network loops. 
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COMPUTATION 0F TE/SE> ySL AND SLACK 

Nncíiab- 
^LISHOR^ krn| 
Hwi 

COMPUTE 
Wh. tl/tl 
AND 
SLACK 

This routine uses the ranked file to compute 
the Earliest Expected Time or Date or the Earliest 
Scheduled Date (Tj/Sj, the Latest Allowable Time 
or Data or the Latest Scheduled Date (Tt/St). Then, 
slack is calculated (Tt/St-Te/Sf) and inserted into 
the master file. ^ ^ 

I 
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SORT AND EDIT 

>ESTAB- ' 
<LISH ORN 

4vUP0ATE \ 

1¾ 

P?.. 
S'NfUl s. 
^ ERROR \S 
^REPORTS' 

É 

The sorting and editing of the master file data 
for preparation of the output reports is the final 
step in the PERT Time computer process. The desired 
report data are selected for Activity and/or Event 
Lists in the computer’s internal storage. These data 
are sorted, edited and put into proper format with 
page headings, page breaks and page numbers. The 
required reports are either printed directly by the 
computer, or written on an output medium (tape, cards, 
film) to be transcribed by an ’’official” printer. ' 
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The two standard PERT Time output reports for 

ineforprIeí,¡iatÍng+thf .Sîatus of c^Pieted work and in forecasting potential problems are the 

. Event Report 

• Activity Report 

ïïd Ac!iVity reports may be ordered in 
several different sequences according to the needs 
of the user. Figure XIII-4 describes the common 

?8ÎNU?!d n0r both the PERT Time Event and PERT Time Activity Reports. 

EVENT REPORT 

basich|ERÍe?ÍJe^r,/ÍgUre XI11-5’ Presents the 
^PERT4-T- d ta for each event in the network. 

This report is commonly sorted in three orders: 

Event number sequence for a catalog 
listing of events. 

. Expected date sequence which provides 
a chronological listing of events. 

. Slack sequence beginning with the 
least algebraic value. 

PERT TIME ACTIVITY REPORT 

The Activity Report, 
the basic PERT Time data 
network. This report is 
orders• 

Figure XIII-6, presents 
for each activity in the 
commonly sorted in four 

. Ending Event sequence for a catalog listing 
by Ending Events; g 

. Beginning Event sequence for a catalog 
listing by Beginning Events; 

. Expected data sequence which provides 
a chronological listing of activities; 

. Slack sequence beginning wi.h the least 
algebraic value. 
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Sample printouts are illustrated in Figure 
V-12. These computer printouts can be transformed 
into various presentations for management. Trend 
charts are illustrated in Figures V-l and V-2. 
The familiar milestone chart is merely a PERT Event 
Report utilizing a slack sort as shown in Figure 
V-12; however, the expected date, latest date, 
scheduled and actual date are transformed into a 
graphic layout. 

✓ 
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CHAPTER XIV 

EDP PROCEDURES FOR PERT 

ACTUALS COST 

s 
ä 

» 

« « 

ttroiTs 
I MAN ! 
1 SUM j 

J j 

I 
Hir-Éla 

MANPOWER 
LOADING 

The users of PERT 1/ data are often unaware 
of how the TIME and COST information is integrated 
and how their data inputs are acted upon by the 
computer to produce the output reports. To pro¬ 
vide an insight into this process, a description 
of the processing of PERT data by the computer 
program is presented below in terms of: 

1/ PERT refers to TIME and COST unless otherwise 
specified. 
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. input, 

logic, 

. output, 

. other. 

This discussion is directed at the user of 
PERT and is not intended to serve the needs of 
the computer programmer or operator.V 

****** 

A. Input 

It is desired that basic uniformity among PERT 
systems be achieved without placing rigid specifi¬ 
cations on input formats. The use of standard COST 
input forms will not be required. However, the 
attainment of uniform data elements for PERT is an 
objective. 

A list of the uniform data elements to be used 
for PERT inputs are shown in Figure XIV-1. 

The following forms illustrate how PERT data 
elements might be used to provide a computer program 
with adequate data to prepare the required outputs. 
The forms are keyed to the data elements appearing 
in Figure XIV-1. Uniform data elements, previously 
defined but not appearing on these forms, are ob¬ 
tained from the PERT Time output. 

Budget Estimate and Actual Input Card (Figure XIV-2) 

This form is used to insert budget estimate and/or 
actual cost data. If additional time periods are 
required, multiple lines may be used. 

1/ Technical programming and computer operation 
Information may be obtained from the PERT computer 
program manuals published by USAF, NWL, computer 
manufacturers, etc. 

XIV.2 
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Cost Category Input Form (Figure XIV-3) 

This form is used to relate cost categories with 
their respective charge numbers. This, also 
provides the means for entering the description 
of the cost category. This form is initially 
prepared to establish the cost categories; are 
thereafter to insert changes to the cost cate¬ 
gories. 

Rate Table Form (Figure XIV-4) 

This input document provides rate information used 
in cost extensions. This form is initially nre- 
pared when the rate structure has been determined 
and thereafter only to input rate changes. 

The Project Breakdown Form (Figure XIV-5) 

The Project Breakdown Form is an input form which 
is used to establish--the relationship among items 
in the work breakdown structure and to provide 
descriptions foi- the charge and summary numbers. 
This form is prepared initially when the project 
breakdown is defined. Thereafter, the form is used 
only when changes are required. 

A.Ptivity t_o Charge Number Statistics Input Form 

Thj;f Provides the data which associates network 
activities with charge numbers. This relationship 
enables the computer to generate integrated time and 
cost reports. This form is also used to input charge 
number status information, such as start dates 
actual completion dates, etc. ' 

Indirect Rate Input Form (Figure XIV-7) 

This form provides the means of inserting those 
overhead rates which are applied at a summary level 
(above the work package level). This form is initi- 

prepared to establish the indirect rates and 
thereafter to insert charges to the rate tables. 

XIV.8 
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B. Logic 

PERT users are often unaware of how their data 
inputs are acted upon by the computer to produce 
the output reports returned to them. To provide 
this knowledge and to improve communications between 
the user and the data processing personnel, a 
generalized description of a possible series of 
steps for processing Cost data is presented below. 
This description includes basic processes repre¬ 
sentative of a typical computer program that will 
produce the outputs displayed in Section C. The 
basic computer logic is described in steps or phases, 
which are frequently separate modules or independent> 
parts, of the total computer program. The computer 
steps and their relationship to the basic PERT data 
flow are summarized in Figure XIV-8. This computer 
logic is representative of one approach only and is 
not the only method of PERT Processing. Each step is 
explained in d^.ail below. 

COST DATA INPUT 

INPUT 
COST 
DATA AND 
SORT 

The first step in the computer process is the 
input of data as shown on the uniform data element 
chart. (See figure XIV-1.) This data is trans¬ 
ferred from the PERT input forms to the computer 
via punched cards, paper tape, etc. The computer 
sorts this data so that it is segregated within 
charge numbers. These numbers are then sequenced 
numerically so that they can be merged into a 
master file. 

XIV.14 
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FIGUREXH-8 - DATA FLOW 
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MASTER FILE 

ESTABLISH 
OR 
UPDATE 
MASTER 
FILE 

ERROR 
REPORTS 
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The master file is a record of all the Cost 
and Time data which must be retained from one 
computer run to the next. Between computer runs 
it is maintained on an external storage medium 
such as magnetic tapo or a deck of cards; during 
each computer run it is returned to the computer's 
internal storage, along with new input data. 

The computer program matches the input data 
with the corresponding master file data and makes 
the necessary changes, corrections, insertions, 
and deletions as specified by these input data. 
If a master file does not exist, the input data 
is used to establish the initial master file. 

An Error Report that identifies improperly 
prepared input data is also generated. 

COMPUTE AND SUMMARIZE 

XIV.17 
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This routine examines all activities asso¬ 
ciated with each charge number and, for each 
charge number, identifies the earliest date on 
which a beginning event will occur and the 
latest expected date on which an ending event 
will occur. These two dates are now considered 
as the calculated beginning and end of the work 
package. 

This routine converts man-hour and direct 
cost values to total dollar values. The computer 
makes these extensions, using labor and overhead 
rates available from the Rate Table Form. Actual 
costs are not normally converted and must be 
entered as man-hours, direct dollars, and indirect 
dollars. 

In addition, costs are summarized up the work 
breakdown structure and the following calculations 
performed. 

. Latest Revised Estimate to Complete 

. Value of Work Performed 

. Over/Under Runs 

SORT AND EDIT 

XIV.18 
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Output report preparation is the final step 
in the PERT process. The desired report data 
is selected for each report which has been re¬ 
quested. This data is sorted and put into 
proper format with page breaks, page numbers, 
columns/page headings, and other editing. The 
required reports are either printed directly 
by the computer, or ^ey are written on an out¬ 
put medium (tape, cr 3, film) to be transcribed 
by an off-line "printer." 

) 
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C. PERT Output Reports 

This chapter presents the uniform PERT output 
reports specified by the Department of Defense. 
The major objective of this uniform set of. PERT 
output reports is to prevent conflicting require¬ 
ments on industry by various government agencies. 

The output reports are not designed for any 
particular computer program. The maxim*um utiliza¬ 
tion of electronic data processing equipment to 
serve the needs of PERT is encouraged. 

The format used in presenting each report 
includes a brief description of the report, an 
annotated example of the report format, an example 
of the report format with sample data included, 
and definitions of the headings appearing in the 
formats. The following reports are included: 

. Management Summary Report (Figure XIV-9) 

. Program/Project Status Report (Figure XIV-10) 

Organization Status Report (Figure XIV-11 
and XIV-12) 

Financial Plan and Status Report (Figure 
XIV-13 and XIV-14) 

. Manpower Loading Report (Figure XIV-15 and 
XIV-16) 

Cost Category Status Report (Figure XIV-17) 

MANAGEMENT SUMMARY REPORT 

The Management Summary Report 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 is pre¬ 
pared at several levels of the work breakdown 
structure and for all contracts or a specified 
combination of contracts, depending upon the needs 
of management. The report may be machine produced, 
but when it is manually prepared, the necessary 
information is derived from the Program/Project 
Status Report. 
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1 The designation of the total (or a part of the 
total) system program or project that is identified 
with the reporting organization. For example, if 
reporting organization XYZ has the Missile and GHE 
part of weapon system ABC, the program or project 
definition would read: 

ABC - Missile and GHE 

2 LEVEL/SUMMARY ITEM: The level number, noun 
description, and summary number of the summary item 
for which the report is being prepared. 

3 REPORTING ORGANIZATION: The name or identifica¬ 
tion of the organization responsible for the work 
identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or project, 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. 

5 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 (Project) 
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 w.th a revision number. 
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6 ITEM : 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 identi¬ 
cal with the item named in the Level/Summary Item 
block 2 . Three lines are available for each item 
description. 

7 VALUE (Work Performed to Date): The total 
planned cost for work completed within the summary 
item. This value is determined by summing the 
Planned Cost 10 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 applying the ratio of Actual 
Cost 8 to Latest Revised Estimate 11 for that work 
package. 

8 ACTUAL COST (Work Performed to Date): The actual 
expenditures incurred plus any prespecified types 
of unliquidated commitments (unliquidated obligations 
or accrued liabilities) charged or assigned to the 
work packages within the summary item. 

9 (OVERRUN) UNDERRUN (Work Performed to Date): The 
value 7 for the work performed to date minus the 
Actual Cost 8 for that same work. When value exceeds 
actual cost, an underrun condition exists. When 
actual cost exceeds value, an overrun condition exists. 
The (overrun) underrun is also expressed as a percent¬ 
age of the value of work performed to date immediately 
above the dollar amount. Parentheses are used as a 
notâtional device to indicate overruns. 

19 PLANNED COST (Totals at Completion): The approved 
planned cost for the total summary item. This is the 
total of the planned costs for all work packages within 
the summary item. 

U LATEST 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 antici¬ 
pated final cost. For a completed item, the latest 
revised estimate equals the Actual Cost 8. 
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12 PROJECTED (OVERRUN) UNDERRUN (Totals at Comple¬ 
tion): The Planned Cost 10 minus the Latest Revised 
Estimate 11 for the total summary item. When planned 
cost exceeds latest revised estimate, a projected 
underrun condition exists. When latest revised esti¬ 
mate exceeds planned cost, a projected overrun con¬ 
dition exists. The projected (overrun) underrun is 
also expressed as a percentage of the planned cost 
immediately above the dollar amount. Parentheses are 
used as a notational device to inoicate (over)under- 
runs. 

13 MOST CRITICAL SLACK (WEEKS): The slack, in weeks, 
associated with the "E" and "L" notations shown in 
the Schedule Completion section 16. This represents 
the worst slack (least algebraic) with respect to 
designated program or project end points for any of 
the activities within the summary item. 

14 COMPLETION DATE: The day, month, and year of the 
MS", "A”, "E", and "L” positions shown in the Schedule 
Completions section 16. 

15 SCHEDULE CALENDAR: A calendar time reference for 
display of schedule completions. 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 left between 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 
fails between the 1st and 10th of a month, that month 
is considered to be the "next future month" and it 
appears to the right of the Time Now line. Each year 
the calendar is adjusted so that two years, by months, 
appear ahead of the Time Now line. 

16 SCHEDULE COMPLETIONS: Two types of schedule 
completions are displayed in this section. 

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

The symbol "S" is used to show the scheduled comple¬ 
tion date of all work within the item. The "S" is 
located under the calendar position of the directed 
date (Tp) or the scheduled completion date (Tg) if 
no Tp is established for the last activity within 
the summary item. If Tg has not been established 
for the end of the total item, "SM is placed at the 
calendar position which represents the earliest com¬ 
pletion date (Sp) for the last activity in the item. 
When the total item has been completed, the symbol 
"A" is placed under the calendar position of the 
actual completion date for the item. 

The "E" and "L” symbols represent the earliest com¬ 
pletion date (Sp) for the most critical schedule 
element or effort within the item with respect to 
designated program or project end points. The most 
critical 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 pro¬ 
gram or project 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 completion 
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 ME" and "L" posi¬ 
tions reflect the last activity on that path. 

17 REMARKS : 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 Report for a detailed analysis of 
the critical conditions. The beading for this area of 
the report is not computer printed. 

) 
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PROGRAM/PROJECT STATUS REPORT 

The Program/Project Status Report is a compre¬ 
hensive 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 or project. 

For each work package and summary item shown 
on the report there is a line of item description 
followed by a line of significant time and cost 
information. 

The primary purpose of the Program/Project 
Status Report is to back up the Management Summary 
Report. The two reports contain similar informa¬ 
tion, but whereas the Management Summary Report 
highlights information for a manager, this report 
retains 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 
program or project for which reports are prepared. 

The standard sorting procedure for this report 
arranges summary items and work packages in the 
order determined by the work breakdown structure. 
However, other sorting sequences may be used; e.g., 
a sequential listing of work packages by charge 
number; a listing of only completed work, in-process 
work; or future work, etc. 

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

ABC - Missile and GHE 
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2 LEVEL/SUMMARY ITEM: The level number, noun 
description, and summary number of the sum nary 
item for which the report is being prepared. 

3 REPORTING ORGANIZATION : The name or identifi¬ 
cation of the organization responsible for the 
work identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or project, 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. 

5 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 (Project) 
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 subse¬ 
quent rerun and redistribution of reports, it is 
permissible to suffix the report release date'with 
a revision number. 

6 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 
government charge number (shop order number, work 
order number) used to identify the work package for 
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purposes of estimating and accumulating costs. 
The title or short description of the charge number 
as printed immediately above the number itself. 
For the summary item, the summary number is the 
identification of an end item on the work break¬ 
down structure above the work package level. The 
title or description of the summary item is also 
piinted directly above the summary number. 

7 LEVEL : The number of the level on the work 
breakdown structure at which the charge or summary 
number appears. 3 

8 FIRST EVENT NUMBER; The number of the first 
event in time (based on Sg) for the work package 
or summary item. This event number defines the 
beginning of the work package or summary item in 
relation to the network. 

9 M_S,T EVENT NUMBER: The number of the last event 

L!lm% baSed Se) for the work Package or summary 
item. This event number defines the end of the work 
package or summary item in relation to the network. 

10 SCHEDULED OR ACTUAL 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 sched¬ 
uled completion date has been established for the 
work package or summary item, the column is blank. 
I?? c°“Pleti,on 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 
actuai completion date, an "A" is printed in front of 
the date. 

mCOMPLETION DATE (Sf.) AND LATEST COMPLE¬ 
XION DATE.(Sl):The earliest calendar date on which 
the work package or summary item can be completed 
and the latest completion date on which the work 
package or summary item can be' scheduled for comple¬ 
tion without delaying the completion of the program 
or project. When the work package or summary item 
has been completed, this column is blank. 
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The earliest completion date (Sj?) , printed on the 
upper line, is calculated by: 

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

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

The latest completion date (Sl), printed on the 
lower lint, 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 pro¬ 
gram or project; and 

then subtracting this sum from the calenda*1 
end date of the program or project. 

If the longest path contrains activities which are 
not scheduled, the expected elapsed time (te) values 
for the unscheduled' activities will be processed as 
scheduled elapsed time (tp) values in the calculation 
of Sj; and SL. 

12 MOST CRITICAL SLACK (WEEKS): The smallest 
(least algebraic) slack with respect to the desig¬ 
nated program or project end points, in weeks, for 
any of the activities within the work package or 
summary item. This slack is based on a comparison 
of Sl minus Sg for each activity. The slack indi¬ 
cated will not necessarily be the difference between 
the Sl and Sg for the end of a work package or 
summary item since the smallest 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 smallest slack path within 
the work package is printed below the slack value. 
If the work package or summary item has been com¬ 
pleted, this column is blank. 

13 VALUE (Work Performed to Date) : The total planned 
cost for work completed within the summary item or 
work package. This value is determined by summing 
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the Planned Cost 16 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 applying the ratio of Actual Cost 
14 to Latest Revised Estimate 17 for that work 
package. 

14 ACTUAL COST (Work Performed to Date): The 
actual expenditures incurred plus any pre-specified 
types of unliquidated commitments (unliquidated 
obligations or accrued liabilities) charged or 
assigned to a work package. For summary items, the 
appropriate work package data is summed. 

15 (OVERRUN)UMDERRUN (Work Performed to Date): The 
Value 13 for the work performed to date minus the 
Actual Cost 14 for that same work. Where value 
exceeds actual cost, an underrun condition exists. 
Where actual cost exceeds value, an overrun condi¬ 
tion exists. The (overrun)underrun is also expressed 
as a percentage of the value of work to date imme¬ 
diately above the dollar amount. Parentheses are 
used as a notational device to indicate overruns. 

1® PLANNED COST (Totals at Completion): The 
approved planned cost for the total work package. 
For summary items, the appropriate work package 
data is summed. 

17 LATEST 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 antici¬ 
pated final cost. For a completed work package or 
summary item the latest revised estimate equals the 
Actual Cost 14 . 

1? PROJECTED (OVERRUN)UNDERRUN (Totals at Comple¬ 
tion) : The Planned Cost 16 minus the Latest Revised 
Estimate 17 . When planned cost exceeds latest 
revised estimate, a projected under.’un condition 
exists. When latest revised estimate exceeds planned 
cost, a projected overrun condition exists. The 
projected (overrun)underrun is also expressed as a 
percentage of the planned cost immediately above 
the dollar amount. Parentheses are used as a nota¬ 
tional device to indicate overruns. 
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ORGANIZATION STATUS REPORT 

The Organization Status Reports provide oper¬ 
ating 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 changing the sorting sequence of 
Charge Number 6 , Responsible Organization 7 , 
Performing Organization 8 , and Resource Code 9 . 

Following are several examples of possible 
reports : 

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

This report shows, for each responsible organi¬ 
zation, all work packages which are within its 
responsibility and a breakout of organizations 
and skills which will actually perform the work. 
(Figure 6) 

Performing Organization 1, Charge Number .2, 
Responsible Organization 3. Resource Code _4. 

This report shows, for each performing organi¬ 
zation, that portion of each work package 
assigned to it for accomplishment, with a 
further identification of the organization 
responsible for each work package and the 
resources required. 

Performing Organization 1. Charge Number 2. 

This report is another version of the above. 
It shows less detail and is more suitable for 
higher levels of management. (Figure 7) 

Charge Number 1. Performing Organization 2. 

This report is a work package listing (shop 
order ledger) commonly used as an accounting 
aid. 
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Totals are shown on the reports for the first 
and second sort categories only. 

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

ABC - Missile and GHE 

2 LEVEL/SUMMARY ITEM: The level number, noun 
description, and summary number of the summary item 
for which the report is being prepared. 

3 REPORTING ORGANIZATION : The name or identifica¬ 
tion of the organization responsible for the work 
identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or project, 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. 

5 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 (Project) 
Contract 

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

6 - 9 The sorting sequence for these identifi¬ 
cation columns is indicated in the report title. 
Information will appear only in those columns 
listed in the title. 

6 CHARGE NUMBER : The noun description and charge 
number for each work package for which time informa¬ 
tion and cost information are presented in the report. 
This is the charge number (shop order number, work 
order number) used to identify the work package for 
purposes of estimating and accumulating costs. The 
title or short description of the charge number is 
printed immediately above the number itself. 

7 RESPONSIBLE ORGANIZATION: The organization 
responsible for management of the work package 6 . 

^ PERFORMING ORGANIZATION: The department or organi¬ 
zation which will perform work on the work package. 

9 RESOURCE CODE : The code for a particular manpower 
skill or material type. 

V 

10 - 13 MANHOURS : Information shown in this area of 
the report may be used for services and facilities, 
such as computer usage, as well as for direct labor. 
No totals are shown in these columns. 

10 ACTUAL (Work to Date): The actual manhour expendi¬ 
tures assigned to a work package or work package 
subdivision. 

11 PLANNED (Totals at Completion): The approved 
planned manhours for the work package or work package 
subdivision. 

12 LATEST REVISED ESTIMATE (Totals at Completion): 
The latest estimate of manhours for the work package 
or work package subdivision. This estimate is the 
sum of actual manhour expenditures plus entimates-to- 
complete. This estimate is also known as anticipated 
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final cost. For a completed work package or work 
package subdivision the latest revised estimate 
equals the Actual to Date 10 . 

13 PROJECTED (OVERRUN) UNDERRUN (Totals at Comple¬ 
tion) : The Planned Manhours 11 minus the Latest 
Revised Estimate 12 . When planned manhours exceed 
latest revised estimate, a projected underrun con¬ 
dition exists. When latest revised estimate exceeds 
planned manhours, a projected overrun condition 
exists. Parentheses are used as a notational device 
to indicate overruns. 

- 17 DIRECT COSTS $(000) : Cost information in 
this area of the report represents materials and 
other direct costs as well as the direct labor dollar 
value of costs shown in 10 - 13 . Total dollar costs 
(including overhead) may be used when they are more 
appropriate to a contractor’s normal operation than 
direct costs. 

14 ACTUAL COST (Work to Date) : The actual expendi¬ 
tures incurred plus any pre-specified types of 
unliquidated commitments (unliquidated obligations 
or accrued liabilities) charged or assigned to a 
work package or work package subdivision. 

15 PLANNED COST (Totals at Completion): The approved 
planned cost for the work package or v.ork package 
subdivision. 

16 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. This 
estimate is also known as anticipated final cost. 
For completed work the latest revised estimate equals 
the Actual Cost 14 . 

17 PROJECTED (OVERRUN) UNDERRUN (Totals at Completion) 
The Planned Cost 15 minus the Latest Revised Estimate 
16 . When planned cost exceeds latest revised estimate 
a projected underrun condition exists. When latest 
revised estimate exceeds planned cost, a projected over 
run condition exists. The projected (overrun)underrun 
is also expressed as a percentage of the planned cost 
immediately above the dollar amount on total lines. 
Parentheses are used as a notational device to indicate 
overruns. 
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18 MOST CRITICAL SLACK (WEEKS): The smallest 
(least algebraic) slack with respect to designated 
program or project end points, in weeks, for any 
of the activities within the work package 6 . 
Slack pertains only to the work package (charge 
number) itself, not to the further cost element 
breakouts shown in this report. If the work package 
has been completed, this column is blank. 

19 SCHEDULED 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 
(Tg) is established by management as an internal 
control on the completion of the work. If no sched¬ 
uled completion date has been established for the 
work package, the column is blank. The actual com¬ 
pletion date (T^) 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 nymber) 
itself, not to the further cost element breakouts 
shown in this report. 

FINANCIAL PLAN AND STATUS REPORT 

The Financial Plan and Status Report provides 
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. 

Historical (prior month) cumulative costs are 
shown for each charge number. Both incremental and 
cumulative costs by charge number are shown for 
each future month within the time period identified 
in the Report Dates block 5 . 

The report is prepared for higher levels of 
management by printing only totals for each month. 
(Figure 10) 

1 The designation of the total (or a part of the 
total) system program or project that is identified 
with the reporting organization. For example, if 
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reporting organization XYZ has the Missile and GHE 
rart of weapon system ABC, the program or project 
definition would read: 

ABC - Missile and GHE 

2 LEVEL/SUMMARY ITEM : The level number, noun 
description, and summary number of the summary item 
for which the report is being prepared. 

3 REPORTING ORGANIZATION: The name or identifica¬ 
tion of the organization responsible for the work 
identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or project, 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. 

5 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 (Project) 
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. 

6 MONTH : The accounting time period for which (or 
through which) estimates and actuals are shown. 
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7 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 and accumula¬ 
ting costs. 

8 ACTUAL (Incremental Cost): The actual expendi¬ 
tures incurred plus any pre-specified types of 
unliquidated commitments (unliquidated obligations 
or accrued liabilities) charged or assigned during 
the indicated Month 6 . This value is shown for 
individual Charge Numbers 7 when they are included 
in the report. This column is used only for the 
month preceding "cut-off date." 

9 PLANNED (Incremental Cost): The approved planned 
cost for the indicated time period 6 . This value 
is shown for individual Charge Numbers 7 when they 
are included in the report. No information appears 
in this column for prior months. 

10 LATEST REVISED ESTIMATE (Incremental Cost): The 
latest estimate of cost for the indicated time 
period 6 . This value is shown for individual Charge 
Numbers 7 when they are included in the report. 

11 (OVER) UNDER PLAN (Incremental Cost): The 
Planned Cost 9 minus the Latest Revised Estimate 10 . 
When planned cost exceeds latest revised estimate, 
a projected underplan condition exists. When latest 
revised estimate exceeds planned cost, a projected 
overplan condition exists. Parentheses are used as 
a notational device to indicate an overplan condition. 
No information appears in this column for prior months. 

12 ACTUAL (Cumulative Cost) : The actual expenditures 
incurred plus any pre-specified types of unliquidated 
commitments (unliquidated obligations or accrued 
liabilities) charged or assigned during the period 
from the beginning of the program or project to the 
end of the indicated Month 6 . This value is shown 
for individual Charge Numbers 7 when they are included 
in the report. 

13 PLANNED (Cumulative Cost): The approved planned 
cost during the period from the beginning of the pro¬ 
gram or project to the end of the indicated Month 6 . 
This value is shown for individual Charge Numbers 7 
when they are included in the report. 
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r14 LATEST REVISED ESTIMATE (Cumulative Cost) : 
The latest estimate of cost during the period from 
the beginning of a program or project to the end of 
the indicated Month 6 . 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 cut-off 
date, the latest revised estimate equals the Actual 
12 , 

15 (OVER) UNDER PLAN (Cumulative Cost) : The Planned 
Cost 13 minus the Latest Revised Estimate 14 . When 
planned cost exceeds latest revised estimate, a 
projected underplan condition exists. When latest 
revised estimate exceeds planned cost, a projected 
overplan condition exists. Parentheses are used as 
a notâtional device to indicate overplans. 

MANPOWER LOADING REPORT 

The Manpower Loading Report and the Manpower 
Loading Display are 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 manhours for the desired level of summary 
by the type of manpower. 

The type of manpower" is one of (or a combina¬ 
tion of) the contractor’s resource codes. These 
codes often identify types of materials, services, 
and facilities for which cost estimates have been 
made in hours, but which may not be significant in 
an analysis of manpower application. Therefore, 
the Manpower Loading Report is frequently prepared 
only for certain specified resource codes (skill 
categories). 

The report is prepared for higher levels of 
management by printing only totals for each month 
(Figure XIV-16). When the Government requires 
reporting in categories other than those identified 
by contractors’ resource codes, the report is pre¬ 
pared by grouping resource codes within the specified 
categories by use of a translation table. 
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The sequence of sort and the categories included 
in the report are indicated in the report title. 
In addition to the examples shown, the report may 
be prepared by Performing Organization 8 , Month 6 , 
and Resource Code 7 , to show organizational loading. 

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

ABC - Missile and GHE 

2 LEVEL/SUMMARY ITEM: The level number, noun 
description, and summary number of the summary item 
for which the report is being prepared. 

3 REPORTING ORGANIZATION: The name or identifica¬ 
tion of the organization responsible for the work 
identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or project, 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. 

5 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 (Project) 
Contract 

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

6 - 9 The sorting sequence for these identifica¬ 
tion columns is indicated in the report title. 
Information will appear in only those columns 
listed in the title. 

6 MONTH : The accounting time period for which 
estimates and actuals are shown. 

^ RESOURCE (SKILL) CODE: The contractor or govern¬ 
ment organization code for a particular manpower 
skill. * 

8 PERFORMING ORGANIZATION : The contractor or 
government organization which will perform work 
on the work package. 

9 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 and accumulating costs. 

10 ACTUAL (Manhours): The actual manhour expendi¬ 
tures incurred or assigned to a work package or work 
package subdivision. This information may appear 
only as a total figure when charge numbers are not 
shown in the report. 

11 PLANNED (Manhours): The manhours planned for 
a work package or work package subdivision during 
the indicated month. This information may appear, 
only as a total figure when charge numbers are not 
shown in the report. 

12 LATEST REVISED ESTIMATE (Manhours): The latest 
estimate of manhoursfora work package or work 
package subdivision during the indicated month. This 
information may appear only as a total figure when 
charge numbers are not shown in the report. 
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13 (OVER) UNDER PLAN (Manhours): The Planned 
Manhours 11 minus the Latest Revised Estimate 12 . 
When planned manhours exceed.latest c;ts 
estimate, a projected underplan condition exists. 
When latest revised estimate exceeds planne 
manhours, a projected overplan condition exists. 
Parentheses are used as a notationa! device t 
indicate an overplan condition. 

14 MOST CRITICAL SUCK (WEEKS) : The smallest 
(least algebraic) slack with respect to designated 
program or project end points, in weeks, for any 
of the activities within the work package 9 . 
Slack pertains only to the work package or charge 
number itself, not to the further cost element 
shown in this report. If the work package has 
been completed or if the charge number is not 
shown, this column is blank. 

COST CATEGORY STATUS REPORT 

The Cost Category Status Report presents a 
grouping of functional, hardware, or other signifi¬ 
cant cost elements in specified categories for 
reporting purposes. 

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

Any cost categories which satisfy this relation¬ 
ship to the work breakdown structure may be 
established for a program or Projec*» ,n_d 
established, they must remain as originally defined 
for the life of the program or project. 

The Cost Category Status Report provides for 
each cost category a manpower and total dollar 
comparison of : 

planned vs. actual expenditure to date; 

planned vs. latest revised estimate at 
completion. 

r* 
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1 The designation of the total (or a part of the 
total) system program or project that is identified 
with the reporting organization. For example, if 
reporting organization XYZ has the Missile and GHE 
part of weapon system ABC, the program or project 
definition would read: 

ABC - Missile and GHE 

2 LEVEL/SUMMARY ITEM: The level number, noun 
description, and summary number of the summary item 
for which the report is being prepared. 

3 REPORTING ORGANIZATION: The name or identifica¬ 
tion of the organization responsible for the work 
identified in the Contract Number 4 and Program/ 
Project 1 blocks. 

4 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 or "project, 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. 

5 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 (Project) 
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. 
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6 COST CATEGORY : The name and/or number of a 
functional, hardware, or other significant cost 
category for which costs are to be summarized. 

7-11 MANHOURS : Information shown in this area 
of the report may represent services and facili¬ 
ties usage, as well as direct labor. Totals are 
shown only for each cost category. 

7 PLANNED (To Date): The approved planned manhours 
assigned to all work packages or work package sub¬ 
divisions identified with the indicated Cost Category 
6 from the beginning of the Term 5 to the Cut-Off 
Date 5 . 

8 ACTUAL (To Date): The actuäl manhour expendi¬ 
tures incurred, charged, or assigned to all work 
packages or work package subdivisions identified 
with the indicated Cost Category 6 . 

9 PLANNED (Totals at Completion): The approved 
planned manhours assigned to all work packages or 
work package subdivisions identified with the indi¬ 
cated Cost Category 6 . 

10 LATEST REVISED ESTIMATE (Totals at Completion): 
The latest estimate of manhours for all the work 
packages or work package subdivisions identified 
with the indicated Cost Category 6 . This estimate 
is the sum of actual manhour expenditures plus 
estimates-to-complete. When all work packages 
associated with the cost category ar completed, 
Latest Revised Estimate 10 equals Actual to Date 8 . 

11 PROJECTED (OVERRUN) UNDERRUN (Totals at Comple¬ 
tion) : The Planned Manhours 9 minus the Latest 
Revised Estimate 10 . When planned manhours exceed 
latest revised estimate, a projected underrun con¬ 
dition exists. When latest revised estimate exceeds 
planned manhours, a projected overrun condition 
exists. The projected (overrun) underrun is also 
expressed as a percentage of the planned cost imme¬ 
diately above the number of manhours. Parentheses 
are used as a notâtional device to indicate overruns. 
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12 - 16 TOTAL COST $(000) : Cost information in 
this area of the report represents materials, 
other direct costs, labor dollar value of manpower 
(shown in 7 - 11 ), and overhead, 

12 PLANNED (To Date): The approved planned cost 
assigned to all work packages or work package sub¬ 
divisions identified with the indicated Cost 
Category 6 from the beginning of the Term 5 to 
the Cut-Off Date 5 . 

13 ACTUAL (To Date) : The actual expenditures 
incurred plus any pre-specified types of unliquidated 
commitments (unliquidated obligations or accrued 
liabilities) charged or assigned to work packages 
or work package subdivisions identified with the 
indicated Cost Category 6 . 

14 PLANNED (Totals at Completion): The approved 
planned cost assigned to all work packages or work 
package subdivisions identified with the indicated 
Cost Category 6 . 

15 LATEST REVISED ESTIMATE (Totals at Completion): 
The latest estimate of cost for all the work packages 
or work package subdivisions identified with the 
indicated Cost Category 6 . This estimate is the 
sum of actual expenditures plus estimates-to-complete. 
When all work packages associated with the cost 
category are completed, Latest Revised Estimate 15 
equals Actual to Date 13 . 

16 PROJECTED (OVERRUN) UNDERRUN (Totals at Comple¬ 
tion) : The Planned Cost 14 minus the Latest Revised 
Estimate 15 , When planned cost exceeds latest 
revised estimate, a projected underrun condition 
exists. When latest revised estimate exceeds planned 
cost, a projected overrun condition exists. The 
projected (overrun) underrun is also expressed as 
a percentage of the planned cost immediately above 
the dollar amount. Parentheses are used as a nota- 
tional device to indicate overruns. 
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D. Other 

The output reports illustrated in Section C 
represent the normal machine printouts and can be 
utilized by various levels of management. From 
these data additional presentations can be devel¬ 
oped. However, the reports shown do not stand by 
themselves. 

The Problem Analysis Report is a narrative 
report which completes the logic necessary for a 
thorough evaluation of any program by supplying 
the specifics involved. This report aids in 
determining how the computer information should 
be presented to the higher levels of management 
in order to comprehend the full impact of any 
problem. 

The report contains three basic sections: 

. a summary analysis of that portion 
of the program covered by the Manage¬ 
ment Summary Report ; 

. an analysis of tasks where current 
or potential problems exist; 

. a narrative description of: 

. the nature of the problem, 

. the reasons for cost and/or 
schedule variance, 

. the impact of the immediate 
task, 

. the impact on the total 
program, and 

. the corrective action. 

As noted in the early chapters these data can 
be transformed in a Cost of Work Report (Figure 
1-3), a Cost Outlook Report (Figure 1-4), or a 

XIV.53 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

Schedule Outlook Report (Figure 1-5). These 
reports are normally prepared manually; however, 
there are computer programs which have the 
capability of developing such presentations 
when required. The Manpower Loading Report 
can also bo developed manually or by the computer 
when the latter has been programmed to do this 
operation. 

In view of the different levels of management 
and the alternative means of both presentation 
and evaluation, the need for an Alternate Manage¬ 
ment Summary Report has been considered necessary. 
For simplicity, this format can be prepared 
manually for the intermediate and upper levels 
of management to present information which will, 
in general, satisfy different basic concepts of 
management; i.e., government, industry, etc. 

The Alternate Management Summary Report, 
Figure XIV-18, is designed to integrate overall 
work schedules and costs and point up, through 
the use of the problem analysis, technical prob¬ 
lems requiring management attention. It may be 
used at the several levels of contract and 
program management, and on contracts of any 
value including those requiring PERT application. 

The procedures for processing this report, 
as well as the establishment of report items 
associated with the product-oriented work break¬ 
down structure or milestones and cost breakouts, 
should be determined by previous agreement of the 
participating agencies. 

The product-oriented \/ork breakdown structure 
and milestone 1/ reporting are the key elements 
in planning anïï managing a project. The systematic 
division of the total effort into smaller, more 
manageable pieces to identify the major items, 
tasks, or significant problem milestones, shall 
be in accordance with the guidelines provided in 
the PERT Guide for Management Use. The inter¬ 
relationship of the Work Breakdown Structure as 
well as the milestones shall be based on ttu PERT 
network logic. Since events are accomplished on 

1/Used interchangeably with the term event. 
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a general calendar base date and the financial 
reporting dates are specific time periods, the 
concurrent completion of events on the exact 
financial reporting date is extremely unlikely. 
Cost information furnished as of the end of the 
reporting period does not represent the cost 
associated with milestones. 

In reporting, costs must be specific to the 
item reported in the Work Breakdown Structure. 
Conversely, cost reporting, insofar as milestones, 
extends over the entire program as of the date 
of the report and is not specific to the events 
completed during the reporting period. The time 
for accomplishment of individual work packages 
comprising any end item subdivision of the Work 
Breakdown Structure for that reporting level of 
management should not exceed three months duration. 
It is recognized in contrast that the milestones 
for the life of the contract are initially deter¬ 
mined during the pre-award stages of contracting. 
At least one milestone should be scheduled for 
accomplishment in each report period. 

VLTERNATE MANAGEMENT SUMMARY REPORT 

Heading 

Name and Location of Activity - self-explanatory. 

Project Contract Number - Insert contract number; 
if submission is a proposal, write 
PROPOSAL, followed by the Request for 
Proposal number or other appropriate 
identification. 

Report Period - Show the monthly or other period 
stipulated in the contract; and check 
(x) in either Direct or Total Cost to 
indicate the coverage of the amounts 
reported. 

Column 1 Work Breakdown Structure/Milestone 

Check (x) whether reporting on a work 
breakdown structure or milestone basis. 
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For the work breakdown structure 
report, list the contract line items 
and associated tasks and sub-tasks 
in indenture level breakdown^orm as 
derived from the product-oriented 
work breakdown structure. For the 
milestone report, list the milestones 
or events scheduled for accomplish¬ 
ment as listed in the contract or 
proposal. A minimum of one milestone 
or event will be scheduled for accom¬ 
plishment in each report period. 
Important Note: Milestone events 
are not individually costed. The 
cost figures are associated with the 
milestone events on a calendar basis 
only. Therefore, when reporting on 
a milestone, these figures should 
represent the Total Program Cost 
Status as of the reporting date _ 
not just the cost status of the 
reported milestone or event — and 
entered in the ’’Total Program Cost” 
Line 17 as a single entry in each 
column. 

Column 2 Actual Cost 

Enter the actual cost for the month 
reported. 

Column 3 Value (Work Performed to Date): 
The total planned cost for work com¬ 
pleted with the summary item. This 
value is determined by summing the 
planned cost, column 8, for each com¬ 
pleted work package. If a work package 
is in process, the part of its total 
planned cost which applies to work com¬ 
pleted is approximated by applying the 
ratio of Actual Cost, column 4, to the 
Latest Revised Estimate, column 9, for 
that W'>rk package. 

Column 4 Actual Cost (Work Performed to Date): 
The actual expenditures incurred plus 
any pre-specified types of unliquidated 

XIV.57 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

Column 5 

Column 6 

Column 7 

Column 8 

Column 9 

commitments (unliquidated obligations 
or accrued liabilities) charged or 
assigned to the work packages within 
the summary items. 

(Overrun)Underrun (Work Performed to 
Date): The Value, column 3, minus the 
Actual Cost, column 4, for the same 
work. When value exceeds actual cost, 
an underrun condition exists. When 
actual cost exceeds value, an overrun 
condition exists. 

Cost Exposure - Commitments; Check (x) 
as to reporting basis. When Actual 
Costs, column 4, only reflect the true 
actual! that have been expended to date 
on work performed, and it is uesired to 
reflect the grand total which a con¬ 
tractor has extended himself, too, for 
planning and scheduling purposes, this 
value is cost exposure. It reflects 
the amount of funds involved, should 
termination of a contract be considered. 
When Actual Costs, column 4, do not 
include commitments, then these planned 
costs can be included in this column 
when this portion is checked. 

Original Contract Estimate (Totals at 
Completion): Extend the original 
contract negotiated cost for each con¬ 
tract line item and associated task 
and sub-tasks in indenture level 
breakdown form as derived from the 
product-oriented work breakdown struc¬ 
ture. 

Planned Cost (Totals at Completion): 
This is the approved planned cost for 
the summary item and represents the 
cost for all work packages within the 
summary item. 

Latest Revised Estimate (Totals at 
Completion): This is the latest 
estimate of cost for the total summary 
item. It is the sum of the actual cost 
plus estimates-to-complete for all the 
work packages in the summary item. This 
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Column 10 

Column 11 

Column 12 

Column 13 

Column 14 

Column 15 

estimate is also known as the antici¬ 
pated final cost for the completed 
item. For a completed item, the latest 
revised estimate equals the Actual Cost, 
column 4. 

Projected (Overrun)Underrun (Totals at 
Complet ion): The planned cost, column 
8, minus the Latest Revised Estimate, 
column 9, for the total summary item. 
When Planned Costs, column 8, exceeds 
the Latest Revised Estimate, column 9, 
a projected underrun condition exists. 
When the Latest Revised Estimate, column 
9, exceeds the Planned Cost, column 8, 
a projected overrun condition exists.’ 

Slack: This represents the most critical 
slack in weeks with respect to desig¬ 
nated program or project end points for 
any of the activities within the summary 
item or milestone event. 

|tart (Schedule Data): Enter the date 
(day, month, year - 011265, 1 Dec 1965) 
that work is scheduled to start on the 
summary item or milestone. 

Scheduled (Completion Date).: Enter the 
scheduled completion date (day, month, 
year, 011265, 1 Dec 1965) for the 
specific milestone or event or the 
scheduled date for the summary item. 

Estimated (Completion Date): Enter any 
changes to the scheduled date based on 
PERT logic and highlighted as to its 
effect on the overall program in the 
problem analysis report. 

(Completion Date): Enter the 
actual date of completion of the summary 
item or milestone. In milestone report¬ 
ing, a schedule change that effects the 
completion dates of milestones remaining 
to be accomplished will require the 
listing of these milestones in column 1, 
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Line 16 

Line 17 

Line 18 

Line 19 

Line 20 

and completion of columns 12 through 
14 to adjust planned completion dates. 
These dates must be identified through 
the use of parentheses indicating that 
they were not the original dates. 

Sub-Total Direct Costs; This line 
will be completed only when the "Direct 
Cost" box has been checked for columns 
2 through 10. 

Total Program Costs: This line will 
be completed when the "Total Cost" box 
has been checked for columns 2 through 
10. Milestone cost information shall 
be presented as total program costs. 

Total Program Expenditure; Provide (a) 
the totals program expenditure and (b) 
forecasts the expenditures planned in 
each' of the ensuing 12 months. Enter 
in the first box under line 18 the 
total planned expenditure; in the follow¬ 
ing boxes; i.e., next month, month 2, 
month 3, etc., enter the identification 
of the month, Jan., Feb., Mar., along 
with the programmed expenditure. 

Anal/sis Report of Significant Project 
End Item and Component Variances and 
Problems : Submitted concurrently an 
explanation of the reasons for cost, 
over/under run situation, schedule 
adjustment, imparts and variances, in 
technical performance, etc., as appro¬ 
priate. 

Signature and Title: The individual 
responsible for the summary item or 
project shall sign the report prior to 
submission. The responsible individual 
shall be capable of explaining the 
information presented, as well as sup¬ 
plying additional information upon 
request. 
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APPENDIX A 

In many instances, the use of PERT TIME has 
been associated to a computer. Whether this 
association was to glamorize the use of this 
management technique is not very evident. However, 
the more imaginative users of the technique in 
both industry and government have developed methods 
which circumvent the continual use of a computer. 

For complex networks the computer is used on 
a monthly basis to update the complete network. 
However, on a day-to-day base the critical and 
near-critical pat is can be analyzed, replanned and 
scheduled on a timely base without the use of a 
computer. An analysis of the timing required to 
recycle or replan any potential problem areas will 
demonstrate that the availability of computer time 
is the controlling factor. The replanning and 
preparation of the information for processing by 
the computer is usually negligible when compared 
to the waiting period for "computer time." 

To overcome the restriction only two basic 
steps need be mastered. The first is the under¬ 
standing of the computer logic as well as the 
capability of doing the.detailed calculations. 
The second is the use of the Julian calendar to 
aid in completing or converting the details to a 
calendar base. 

The sample calculation and explanation is 
illustrated in Chapter III. 

The Julian calendar is provided herein for the 
following conditions: 

a. Normal Week on an elapsed time base. 
b. Five-Day Week for normal base. 
c. Weekly and Bi-Weekly 
d. Semi-Monthly 

The use of the Julian calendar in converting time 
estimates to a calendar base following the basic 
calculations simplifies the overall calculations and 
permits the conversion of a planned schedule to a 
scheduled plan for management action. 
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NORMAL WEEK NUMERIC CALENDAR 

JAN FEB MAR 

1 1 32 60 
2 2 33 61 
3 3 34 62 
4 4 35 63 

5 5 36 64 
6 6 37 65 
7 7 38 66 
88 39 67 

9 9 40 68 
10 10 41 69 
11 11 42 70 
12 12 43 71 

13 13 44 72 
14 14 45 73 
15 15 46 74 
16 16 47 75 

17 17 48 76 
18 18 49 77 
19 19 50 78 
20 20 51 79 

21 21 52 80 
22 22 53 81 
23 23 54 82 
24 24 55 83 

25 25 56 84 
26 26 57 85 
27 27 58 86 
28 28 59 87 

29 29 88 
30 30 89 
31 31 go 

JAN FEB MAR 

APR MAY JON JUL 

91 121 152 182 
92 122 153 183 
93 123 154 184 
94 124 155 185 

95 125 156 186 
96 126 157 187 
97 127 158 188 
98 128 159 189 

99 129 160 190 
100 130 161 191 
101 131 162 192 
102 132 163 193 

103 133 164 194 
104 134 165 195 
105 135 166 196 
106 136 167 197 

107 137 168 198 
108 138 169 199 
109 139 170 200 
110 140 171 201 

111 141 172 202 
112 142 173 203 
113 143 174 204 
114 144 175 205 

115 145 176 206 
116 146 177 207 
117 147 178 208 
118 148 179 209 

119 149 180 210 
120 150 181 211 

151 212 

APR MAY JUN JUL 

AUG SEP OCT NOV 

213 244 274 305 
214 245 275 306 
215 246 276 307 
216 247 277 308 

217 248 278 309 
218 249 279 310 
219 250 280 311 
220 251 281 312 

221 252 282 313 
222 253 283 314 
223 254 284 315 
224 255 285 316 

225 256 286 317 
226 257 287 318 
227 258 288 319 
228 259 289 320 

229 260 290 321 
230 261 291 322 
231 262 292 323 
232 263 293 324 

233 264 294 325 
234 265 295 326 
235 266 296 327 
236 267 297 328 

237 268 298 329 
238 269 299 330 
239 270 300 331 
240 271 301 332 

241 272 302 333 
242 273 303 334 
243 304 

AUG SEP 

1965 

DEC 

335 
336 
337 
338 

339 
340 
341 
342 

343 
344 
345 
346 

347 
348 
349 
350 

351 
352 
353 
354 

355 
356 
357 
358 

359 
360 
361 
362 

363 
364 
365 

OCT NOV DEC 
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NUMERIC CALENDAR NORMAL WEEK 

JAN FEB 

1 366 397 
2 367 398 
3 368 399 
4 369 400 

5 370 401 
6 371 402 
7 372 403 
8 373 404 

9 374 405 
10 375 406 
11 376 407 
12 377 408 

13 378 409 
14 379 410 
15 380 411 
16 381 412 

17 382 413 
18 383 414 
19 384 415 
20 385 416 

21 386 417 
22 387 418 
23 388 419 
24 389 420 

25 390 421 
26 391 422 
27 392 423 
28 393 424 

29 394 
30 395 
31 396 

JAN FEB 

MAR APR MAY 

425 456 486 
426 457 487 
427 458 488 
428 459 489 

429 460 490 
430 461 491 
431 462 492 
432 463 493 

433 464 494 
434 465 495 
435 466 496 
436 467 497 

437 468 498 
438 469 499 
439 470 500 
440 471 501 

441 472 502 
442 473 503 
443 474 504 
444 475 505 

445 476 506 
446 477 507 
447 478 508 
448 479 509 

449 480 510 
450 481 511 
451 482 512 
452 483 513 

453 484 514 
454 485 515 
455 516 

MAR APR MAY 

JUN JUL AUG 

517 547 578 
518 548 579 
519 549 580 
520 550 581 

521 551 582 
522 552 583 
523 553 584 
524 554 585 

525 555 586 
526 556 587 
527 557 588 
528 558 589 

529 559 590 
530 560 591 
531 561 592 
532 562 593 

533 563 594 
534 564 595 
535 565 596 
536 566 597 

537 567 598 
538 568 599 
539 569 600 
540 570 601 

541 571 602 
542 572 603 
543 573 604 
544 574 605 

545 575 606 
546 576 607 

577 608 

JUN JUL AUG 

SEP OCT NOV 

609 639 670 
610 640 671 
611 641 672 
612 642 673 

613 643 674 
614 644 675 
615 645 676 
616 646 677 

617 647 678 
618 648 679 
619 649 680 
620 650 681 

621 651 682 
622 652 683 
623 653 684 
624 654 685 

625 655 686 
626 656 687 
627 657 688 
628 658 689 

629 659 690 
630 660 691 
631 661 692 
632 662 693 

633 663 694 
634 ‘ 664 695 
635 665 696 
636 666 697 

637 667 698 
638 668 699 

669 

SEP OCT NOV 

1966 

DEC 

700 
701 
702 
703 

704 
705 
706 
707 

708 
709 
710 
711 

712 
713 
714 
715 

716 
717 
718 
719 

720 
721 
722 
723 

724 
725 
726 
727 

728 
729 
730 

DEC 
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NORMAL WEEK 
NUMERIC CALENDAR 1967 

JAN FEB MAR APR MAY JUN JUL 

1 731 762 790 
2 732 763 791 
3 733 764 792 
4 734 765 793 

821 851 882 912 
822 852 883 913 
823 853 884 914 
824 854 885 915 

5 735 766 794 
6 736 767 795 
7 737 768 796 
8 738 769 797 

825 855 886 
826 856 887 
827 857 888 
828 858 889 

9 739 770 798 
10 740 771 799 
11 741 772 800 
12 742 773 801 

829 859 890 
830 860 891 
831 861 892 
832 862 893 

13 743 774 802 
14 744 775 803 
15 745 776 804 
16 746 777 805 

833 863 894 
834 864 895 
835 865 896 
836 866 897 

17 
18 
19 
20 

747 778 806 
748 779 807 
749 780 808 
750 781 809 

837 867 898 
838 868 899 
839 869 900 
840 870 901 

21 
22 
23 
24 

751 782 810 
752 783 811 
753 784 812 
754 785 813 

841 871 902 
842 872 903 
843 373 904 
844 874 905 

25 755 786 
26 756 787 
27 757 788 
28 758 789 

814 845 875 
815 846 876 
816 847 877 
817 848 878 

906 
907 
908 
909 

29 759 
30 760 
31 761 

818 849 
819 850 
820 

879 910 
880 911 
881 

916 
917 
918 
919 

920 
921 
922 
923 

924 
925 
926 
927 

928 
929 
930 
931 

932 
933 
934 
935 

936 
937 
938 
939 

940 
941 
942 

AUG SEP OCT NOV DEC 

943 974 1004 1035 1065 
944 975 1005 1036 1066 
945 976 1006 1037 1067 
946 977 1007 1038 1068 

947 978 1008 1039 1069 
948 979 1009 1040 1070 
949 980 1010 1041 1071 
950 981 1011 1042 1072 

951 982 1012 1043 1073 
952 983 1013 1044 1074 
953 984 1014 1045 1075 
954 985 1015 1046 1076 

955 986 1016 1047 1077 
956 987 1017 1048 1078 
957 988 1018 1049 1079 
958 989 1019 1050 1080 

959 990 1020 1051 1081 
960 991 1021 1052 1082 
961 992 1022 1053 1083 
962 993 1023 1054 1084 

963 994 1024 1055 1085 
964 995 1025 1056 1086 
965 996 1026 1057 1087 
966 997 1027 1058 1088 

967 998 1028 1059 1089 
968 999 1029 1060 1090 
969 1000 1030 1061 1091 
970 1001 1031 1062 1092 

971 1002 1032 1063 1093 
972 1003 1033 1064 1094 
973 1034 1095 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT 

A.4 

NOV DEC 
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NORMAL WEEK NUMERIC 

JAN FEB MAR APR MAY JUN 

1 1096 1127 1156 1187 1217 1248 
2 1097 1128 1157 1188 1218 1249 
3 1098 1129 1158 1189 1219 1250 
4 1099 1130 1159 1190 1220 1251 

5 1100 1131 1160 1191 1221 1252 
6 1101 1132 1161 1192 1222 1253 
7 1102 1133 1162 1193 1223 1254 
8 1103 1134 1163 1194 1224 1255 

9 1104 1135 1164 1195 1225 1256 
10 1105 1136 1165 1196 1226 1257 
11 1106 1137 1166 1197 1227 1258 
12 1107 1138 1167 1198 1228 1259 

13 1108 1139 1168 1199 1229 1260 
14 1109 1140 1169 1200 1230 1261 
15 1110 1141 1170 1201 1231 1262 
16 1111 1142 1171 1202 1232 1263 

17 1112 1143 1172 1203 1233 1264 
18 1113 1144 1173 1204 1234 1265 
19 1114 1145 1174 1205 1235 1266 
20 1115 1146 1175 1206 1236 1267 

21 1116 1147 1176 1207 1237 1268 
22 1117 1148 1177 1208 1238 1269 
23 1118 1149 1178 1209 1239 1270 
24 1119 1150 1179 1210 1240 1271 

25 1120 1151 1180 1211 1241 1272 
26 1121 1152 1181 1212 1242 1273 
27 1122 1153 1182 1213 1243 1274 
28 1123 1154 1183 1214 1244 1275 

29 1124 1155 1184 1215 1245 1276 
30 1125 1185 1216 1246 1277 
31 1126 1186 1247 

JAN FEB W\R APR MAY JUN 

CALENDAR 1968 

JUL AUG SEP OCT NOV DEC 

1278 1309 1340 1370 1401 1431 
1279 1310 1341 1371 1402 1432 
1280 1311 1342 1372 1403 1433 
1281 1312 1343 1373 1404 1434 

1282 1313 1344 1374 1405 1435 
1283 1314 1345 1375 1406 1436 
1284 1315 1346 1376 1407 1437 
1285 1316 1347 1377 1408 1438 

1286 1317 1348 1378 1409 1439 
1287 1318 1349 1379 1410 1440 
1288 1319 1350 1380 1411 1441 
1289 1320 1351 1381 1412 1442 

1290 1321 1352 1382 1413 1413 
1291 1322 1353 1383 1414 1444 
1292 1323 1354 1384 1415 1445 
1293 1324 1355 1385 1416 1446 

1294 1325 1356 1386 1417 1447 
1295 1326 1357 1387 1418 1448 
1296 1327 1358 1388 1419 1449 
1297 1328 1359 1389 1420 1450 

1298 1329 1360 1390 1421 1451 
1299 1330 1361 1391 1422 1452 
1300 1331 1362 1392 1423 1453 
1301 1332 1363 1393 1424 1454 

1302 1333 1364 1394 1425 1455 
1303 1334 1365 1395 1426 1456 
1304 1335 1366 1396 1427 1457 
1305 1336 1367 1397 1428 1458 

1306 1337 1368 1398 1429 1459 
1307 1338 1369 1399 1430 1460 
1308 1339 1400 1461 

JUL AUG SEP OCT NOV DEC 
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NORMAL WEEK NUMERIC CALENDAR 1969 

JAN FEB MAR APR MAY JUN 

1 1462 1493 1521 1552 1582 1613 
2 1463 1494 1522 1553 1583 1614 
3 1464 1495 1523 1554 1584 1615 
4 1465 1496 1524 1555 1585 1616 

5 1466 1497 1525 1556 1586 1617 
6 1467 1498 1526 1557 1587 1618 
7 1468 1499 1527 1558 1588 1619 
8 1469 1500 1528 1559 1589 1620 

9 1470 1501 1529 1560 1590 1621 
10 1471 1502 1530 1561 1591 1622 
11 1472 1503 1531 1562 1592 1623 
12 1473 1504 1532 1563 1593 1624 

13 1474 1505 1533 1564 1594 1625 
14 1475 1506 1534 1565 1595 1626 
15 1476 1507 1535 1566 1596 1627 
16 1477 1508 1536 1567 1597 1628 

17 1478 1509 1537 1568 1598 1629 
18 1479 1510 1538 1569 1599 1630 
19 1480 1511 1539 1570 1600 1631 
20 1481 1512 1540 1571 1601 1632 

21 1482 1513 1541 1572 1602 1633 
22 1483 1514 1542 1573 1603 1634 
23 1484 1515 1543 1574 1604 1635 
24 1485 1516 1544 1575 1605 1636 

25 1486 1517 1545 1576 1606 1637 
26 1487 1518 1546 1577 1607 1638 
27 1488 1519 1547 1578 1608 1639 
28 1489 1520 1548 1579 1609 1640 

29 1490 1549 1580 1610 1641 
30 1491 1550 1581 1611 1642 
31 1492 1551 1612 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

1643 1674 1705 1735 1766 1796 
1644 1075 1706 1736 1767 1797 
1645 1676 1707 1737 1768 1798 
1646 1677 1708 1738 1769 1799 

1647 1678 1709 1739 1770 1800 
1648 1679 1710 1740 1771 1801 
1649 1680 1711 1741 1772 1802 
1650 1681 1712 1742 1773 1803 

1651 1682 1713 1743 1774 1804 
1652 1683 1714 1744 1775 1805 
1653 1684 1715 1745 1776 1806 
1654 1685 1716 1746 1777 1807 

1655 1686 1717 1747 1778 1808 
1656 1687 1718 1748 1779 1809 
1657 1688 1719 1749 1780 1810 
1658 1689 1720 1750 1781 1811 

1659 1690 1721 1751 1782 1812 
1660 1691 1722 1752 1783 1813 
1661 1692 1723 1753 1784 1814 
1662 1693 1724 1754 1785 1815 

1663 1694 1725 1755 1786 1816 
1664 1695 1726 1756 1787 1817 
1665 1696 1727 1757 1788 1818 
1666 1697 1728 1758 1789 1819 

1667 1698 1729 1759 1790 1820 
1668 1699 1730 1760 1791 1821 
1669 1700 1731 1761 1792 1822 
1670 1701 1732 1762 1793 1823 

1671 1702 1733 1763 1794 1824 
1672 1703 1734 1764 1795 1825 
1673 1704 1765 1826 

JUL AUG SEP OCT NOV DEC 

A.6 
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NORMAL WEEK NUMERIC CALENDAR 1970 

JAN FEB MAR 

1 1827 1858 1886 
2 1828 1859 1887 
3 1829 1860 1888 
4 1830 1861 1889 

5 1831 1862 1890 
6 1832 1863 1891 
7 1833 1864 1892 
8 1834 1865 1893 

9 1835 1866 1894 
10 1836 1867 1895 
11 1837 1868 1896 
12 1838 1869 1897 

13 1839 1870 1898 
14 1840 1871 1899 
15 1841 1872 1900 
16 1842 1873 1901 

17 1843 1874 1902 
18 1844 1875 1903 
19 1845 1876 1904 
20 1846 1877 1905 

21 1847 1878 1906 
22 1848 1879 1907 
23 184l> 1880 1908 
24 1850 1881 1909 

25 1851 1882 1910 
26 1852 1883 1911 
27 1853 1884 1912 
28 1854 1885 1913 

29 1855 1914 
30 1856 1915 
31 1857 1916 

JAN FEB MAR 

APR MAY JUN 

1917 1947 1978 
1918 1948 1979 
1919 1949 1980 
1920 1950 1981 

1921 1951 1982 
1922 1952 1983 
1923 1953 1984 
1924 1954 1985 

1925 1955 1986 
1926 1956 1987 
1927 1957 1988 
1928 1958 1989 

1929 1959 1990 
1930 1960 1991 
1931 1961 1992 
1932 1962 1993 

1933 1963 1994 
1934 1964 1995 
1935 1965 1996 
1936 1966 1997 

1937 1967 1998 
1938 1968 1999 
1939 1969 2000 
1940 1970 2001 

1941 1971 2002 
1942 1972 2003 
1943 1973 2004 
1944 1974 2005 

1945 1975 2006 
1946 1976 2007 

1977 

APR MAY JUN 

JUL AUG SEP 

2008 2039 2070 
2009 2040 2071 
2010 2041 2072 
2011 2042 2073 

2012 2043 2074 
2013 2044 2075 
2014 2045 2076 
2015 2046 2077 

2016 2047 2078 
2017 2048 2079 
2018 2049 2080 
2019 2050 2081 

2020 2051 2082 
2021 2052 2083 
2022 2053 2084 
2023 2054 2085 

2024 2055 2086 
2025 2056 2087 
2026 2057 2088 
2027 2058 2089 

2028 2059 2090 
2029 2060 2091 
2030 2061 2092 
2031 2062 2093 

2032 2063 2094 
2033 2064 2095 
2034 2065 2096 
2035 2066 2097 

2036 2067 2098 
2037 2068 2099 
2038 2069 

JUL AUG SEP 

OCT NOV DEC 

2100 2131 2161 
2101 2132 2162 
2102 2133 2163 
2103 2134 2164 

2104 2135 2165 
2105 2136 2166 
2106 2137 2167 
2107 2138 2168 

2108 2139 2169 
2109 2140 2170 
2110 2141 2171 
2111 2142 2172 

2112 2143 2173 
2113 2144 2174 
2114 2145 2175 
2115 2146 2176 

2116 2147 2177 
2117 2148 2178 
2118 2149 2179 
2119 2150 2180 

2120 2151 2181 
2121 2152 2182 
2122 2153 2183 
2123 2154 2184 

2124 2155 2185 
2125 2156 2186 
2126 2157 2187 
2127 2158 2188 

2128 2159 2189 
2129 2160 2190 
2130 2191 

OCT NOV DEC 
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i 

NORMAL WEEK 
NUMERIC CALENDAR 1971 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1 2192 2223 2251 2282 
2 2193 2224 2252 2283 
3 2194 2225 2253 2284 
4 2195 2226 2254 2285 

2312 2343 2373 2404 
2313 2344 2374 2405 
2314 2345 2375 2406 
2315 2346 2376 2407 

2435 2465 2496 2526 
2436 2466 2497 2527 
2437 2467 2498 2528 
2438 2468 2499 2529 

5 2196 2227 2255 2286 
6 2197 2228 2256 2287 
7 2198 2229 2257 2288 
8 2199 2230 2258 2289 

2316 2347 2377 2408 
2317 2348 2378 2409 
2318 2349 2379 2410 
2319 2350 2380 2411 

2439 2469 2500 2530 
2440 2470 2501 2531 
2441 2471 2502 2532 
2442 2472 2503 2533 

9 2200 2231 2259 2290 
10 2201 2232 2260 2291 
11 2202 2233 2261 2292 
12 2203 2234 2262 2293 

2320 2351 2381 2412 
2321 2352 2382 2413 
2322 2353 2383 2414 
2323 2354 2384 2415 

2443 2473 2504 2534 
2444 2474 2505 2535 
2445 2475 2506 2536 
2446 2476 2507 2537 

13 2204 2235 2263 2294 2324 2355 
14 2205 2236 2264 2295 2325 2356 
15 2206 2237 2265 2296 2326 2357 
16 2207 2238 2266 2297 2327 2358 

17 2208 2239 2267 2298 2328 2359 
18 2209 2240 2268 2299 2329 2360 
19 2210 2241 2269 2300 2330 2361 
20 2211 2242 2270 2301 2331 2362 

2385 2416 2447 2477 2508 2538 
2386 2417 2448 2478 2509 2539 
2387 2418 2449 2479 2510 2540 
2388 2419 2450 2480 2511 2541 

2389 2420 2451 2481 2512 2542 
2390 2421 2452 2482 2513 2543 
2391 2422 2453 2483 2514 2544 
2392 2423 2454 2484 2515 2545 

21 2212 2243 2271 2302 
22 2213 2244 2272 2303 
23 2214 2245 2273 2304 
24 221o 2246 2274 2305 

2332 2363 2393 2424 
2333 2364 2394 2425 
2334 2365 2395 2426 
2335 2366 2396 2427 

2455 2485 2516 2546 
2456 2486 2517 2547 
2457 2487 2518 2548 
2458 2488 2519 2549 

25 2216 2247 2275 2306 
26 2217 2248 2276 2307 
27 2218 2249 2277 2308 
28 2219 2250 2278 2309 

2336 2367 2397 2428 
2337 2368 2398 2429 
2338 2369 2399 2430 
2339 2370 2400 2431 

2459 2489 2520 2550 
2460 2490 2521 2551 
2461 2491 2522 2552 
2462 2492 2523 2553 

29 2220 2279 2310 
30 2221 2280 2311 
31 2222 2281 

FEB MAR APR 

2340 2371 2401 2432 
2341 2372 2402 2433 
2342 2403 2434 

MAY JUN JUL AUG 

2463 2493 2524 2554 
2464 2494 2525 2555 

2495 2556 

SEP OCT NOV JAN 
DEC 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

NORMAL WEEK 
NUMERIC CALENDAR 1972 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

111 fi II B ¡IB B B æ 
4 2560 259! 2620 2651 2681 2712 2742 m3 2804 2I34 2865 2895 

6 2562 2593 2622 2663 96«? ??13 2743 2774 2805 2835 2866 2896 
7 2563 2594 2623 llll ???? ?744 2775 2806 2836 2867 2897 
8 IZl lilt 2624 lilt %% -if i?4i 2773 -O7 2|3¡ 2868 2898 

10 2566 25I7 2626 ¡¡Tv ¡Vil ¡VI ¡III 2309 2839 2879 2900 

;i as tût su is E E B B ¡1E B si 
13 2569 2600 2629 2660 2690 2721 27S1 97«o ocio «o.o 
14 2570 2601 2630 2661 2691 27¡2 lili V,l\ ÎÎV ¡111 lilt ?904 
15 2571 2602 2631 2662 2692 2723 2759 97a? ??14 2875 2905 
16 2572 2603 2632 2663 2693 2724 2754 2785 me 28« 2m 2907 

11 2574 2605 2634 2665 2695 Ull Vlll VTl fl,1? 2847 2878 2908 a ns ss; us si; iss ss B U ¡11| s is; 
1 Is 1» s 1« li IIBII i II ssi iss 
24 2580 2611 2640 2671 2701 27321 lili %¡¡ ¡¡¡1 28|3 2||4 ¡¡{t 
a mi an 2642 na ¡m ¡¡¡i ¡in %%2825 2833 2883 2916 
27 2583 2614 2643 2674 2704 2735 WtX ¡III ?826 2836 2887 2917 
28 2584 2615 2644 VVt Vlll V,tl V,V, fã lili Hfl I^8 

30 2586 2616 HU 267? fã fã fã f™ 2829 2839 2890 2920 
31 2587 2647 2677 fã ^ fã fã fã ^ fã 

MAR APR MAY JUN JUL AUG SEP JAN FEB 
OCT NOV DEC 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

NORMAL WEEK 

JAN FEB MAR APR 

1 2923 2954 2982 3013 
2 2924 2955 2983 3014 
3 2925 2956 2984 3015 
4 2926 2957 2985 3016 

5 2927 2958 2986 3017 
6 2928 2959 2987 3018 
7 2929 2960 2988 3019 
8 2930 2961 2989 3020 

9 2931 2962 2990 3021 
10 2932 2963 2991 3022 
11 2933 2964 2992 3023 
12 2934 2965 2993 3024 

13 2935 2966 2994 3025 
14 2936 2967 2995 3026 
15 2937 2968 2996 3027 
16 2938 2969 2997 3028 

17 2939 2970 2998 3029 
18 2940 2971 2999 3030 
19 2941 2972 3000 3031 
20 2942 2973 3001 3032 

21 2943 2974 3002 3033 
22 2944 2975 3003 3034 
23 2945 2976 3004 3035 
24 2946 2977 3005 3036 

25 2947 2978 3006 3037 
26 2948 2979 3007 3038 
27 2949 2980 3008 3039 
28 2950 2981 3009 3040 

29 2951 3010 3041 
30 2952 3011 3042 
31 2953 3012 

JAN FEB MAR APR 

NUMERIC CALENDAR 

MAY JUN JUL AUG 

3043 3074 3104 3135 
3044 3075 3105 3136 
3045 3076 3106 3137 
3046 3077 3107 3138 

3047 3078 3108 3139 
3048 3079 3109 3140 
3049 3080 3110 3141 
3050 3081 3111 3142 

3051 3082 3112 3143 
3052 3083 3113 3144 
3053 3084 3114 3145 
3054 3085 3115 3146 

3055 3086 3116 3147 
3056 3087 3117 3148 
3057 3088 3118 3149 
3058 3089 3119 3150 

3059 3090 3120 3151 
3060 3091 3121 3152 
3061 3092 3122 3153 
3062 3093 3123 3154 

3063 3094 3124 3155 
3064 3095 3125 3156 
3065 3096 3126 3157 
3066 3097 3127 3158 

3067 3098 3128 3159 
3068 3099 3129 3160 
3069 3100 3130 3161 
3070 3101 3131 3162 

3071 3102,3132 3163 
3072 3103 3133 3164 
3073 3134 3165 

MAY JUN JUL AUG 

1973 

SEP OCT NOV DEC 

3166 3196 3227 3257 
3167 3197 3228 3258 
3168 3198 3229 3259 
3169 3199 3230 3260 

3170 3200 3231 3261 
3171 3201 3232 3262 
3172 3202 3233 3263 
3173 3203 3234 3264 

3174 3204 3235 3265 
3175 3205 3236 3266 
3176 3206 3237 3267 
3177 3207 3238 3268 

3178 3208 3239 3269 
3179 3209 3240 3270 
3180 3210 3241 3271 
3181 3211 3242 3272 

3182 3212 3243 3273 
3183 3213 3244 3274 
3184 3214 3245 32^5 
3185 3215 3246 3276 

3186 3216 3247 3277 
3187 3217 3248 3278 
3188 3218 3249 3279 
3189 3219 3250 3280 

3190 3220 3251 3281 
3191 3221 3252 3282 
3192 3222 3253 3283 
3193 3223 3254 3284 

3194 3224 3255 3285 
3195 3225 3256 3286 

3226 3287 

SEP OCT NOV DEC 

/ A. 10 



SPINST P5000.ll 
25 October 1965 

NORMAL WEEK 

SPECIAL PROJECTS OFFICE 

NUMERIC CALENDAR 1974 

JAN FEB MAR APR MAY JUN 

1 3288 3319 3347 3378 3408 3439 
2 3289 3320 3348 3379 3409 3440 
3 3290 3321 3349 3380 3410 3441 
4 3291 3322 3350 3381 3411 3442 

5 3292 3323 3351 3382 3412 3443 
6 3293 3324 3352 3383 3413 3444 
7 3294 3325 3353 3384 3414 3445 
8 3295 3326 3354 3385 3415 3446 

9 3296 3327 3355 3386 3416 3447 
10 3297 3328 3356 3387 3417 3448 
11 3298 3329 3357 3388 3418 3449 
12 3299 3330 3358 3389 3419 3450 

13 3300 3331 3359 3390 3420 3451 
14 3301 3332 3360 3391 3421 3452 
15 3302 3333 3361 3392 3422 3453 
16 3303 3334 3362 3393 3423 3454 

17 3304 3335 3363 3394 3424 3455 
18 3305 3336 3364 3395 3425 3456 
19 3306 3337 3365 3396 3426 3457 
20 3307 3338 3366 3397 3427 3458 

21 3308 3339 3367 3398 3428 3459 
22 3309 3340 3368 3399 3429 3460 
23 3310 3341 3369 3400 3430 3461 
24 3311 3342 3370 3401 3431 3462 

25 3312 3343 3371 3402 3432 3463 
26 3313 3344 3372 3403 3433 3464 
27 3314 3345 3373 3404 3434 3465 
28 3315 3346 3374 3405 3435 3466 

29 3316 3375 3406 3436 3467 
30 3317 3376 3407 3437 3468 
31 3318 3377 3438 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

3469 3500 3531 3561 3592 3622 
3470 3501 2532 3562 3593 3623 
3471 3502 3533 3563 3594 3624 
3472 3503 3534 3564 3595 3625 

3473 3504 3535 3565 3596 3626 
3474 3505 3536 3566 3597 3627 
3475 3506 3537 3567 3598 3628 
3476 3507 3538 3568 3599 3629 

3477 3508 3539 3569 3600 3630 
3478 3509 3540 3570 3601 3631 
3479 3510 3541 3571 3602 3632 
3480 3511 3542 3572 3603 3633 

3481 3512 3543 3573 3604 3634 
3482 3513 3544 3574 3605 3635 
3483 3514 3545 3575 3606 3636 
3484 3515 3546 3576 3607 3637 

3485 3516 3547 3577 3608 3638 
3486 3517 3548 3578 3609 3639 
3487 3518 3549 3579 3610 3640 
3488 3519 3550 3580 3611 3641 

3489 3520 3551 3581 3612 3642 
3490 3521 3552 3582 3613 3643 
3491 3522 3553 3583 3614 3644 
3492 3523 3554 3584 3615 3645 

3493 3524 3555 3585 3616 3646 
3494 3525 3556 3586 3617 3647 
3495 3526 3557 3587 3618 3648 
3496 3527 3558 3588 3619 3649 

3497 3528 3559 3589 3620 3650 
3498 3529 3560 3590 3621 3651 
3499 3530 3591 3652 

JUL AUG SEP OCT NOV DEC 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK NUMERIC CALENDAR 1965 

JAN FEE MAR APR MAY JUN 

1 1 22 42 65 Sat 108 
2 Sat 23 43 66 Sun 109 
3 Sun 24 44 Sat 87 110 
4 2 25 45 Sun 88 111 

5 3 26 46 67 89 Sat 
6 4 Sat Sat 68 90 Sun 
7 5 Sun Sun 69 91 112 
8 6 27 47 70 Sat 113 

9 Sat 28 48 71 Sun 114 
10 Sun 29 49 Sat 92 115 
11 7 30 50 Sun 93 116 
12 8 31 51 72 94 Sat 

13 9 Sat Sat 73 95 Sun 
14 10 Sun Sun 74 96 117 
15 11 32 52 75 Sat 118 
16 Sat 33 53 76 Sun 119 

17 Sun 34 54 Sat 97 120 
18 12 35 55 Sun 98 121 
19 13 36 56 77 99 Sat 
20 14 Sat Sat 78 100 Sun 

21 15 Sun Sun 79 101 122 
22 16 37 57 80 Sat 123 
23 Sat 38 58 81 Sun 124 
24 Sun 39 59 Sat 102 125 

25 17 40 60 Sun 103 126 
26 18 41 61 82 104 Sat 
27 19 Sat Sat 83 105 Sun 
28 20 Sun Sun 84 106 127 

29 21 62 85 Sat 128 
30 Sat 63 86 Sun 129 
31 Sun 64 107 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

130 Sun 174 196 217 239 
131 152 175 Sat 218 240 
Sat 153 176 Sun 219 241 
Sun 154 Sat 197 220 Sat 

132 155 Sun 198 221 Sun 
133 156 177 199 Sat 242 
134 Sat 178 200 Sun 243 
135 Sun 179 201 222 244 

136 157 180 Sat 223 245 
Sat 158 181 Sun 224 246 
Sun 159 Sat 202 225 Sat 
137 160 Sun 203 226 Sun 

138 161 182 204 Sat 247 
139 Sat 183 205 Sun 248 
140 Sun 184 206 227 249 
141 162 185 Sat 228 250 

Sat 163 186 Sun 229 251 
Sun 164 Sat 207 230 Sat 
142 165 Sun 208 231 Sun 
143 166 187 209 Sat 252 

144 Sat 188 210 Sun 253 
145 Sun 189 211 232 254 
146 167 190 Sat 233 255 
Sat 168 191 Sun 234 256 

Sun 169 Sat 212 235 Sat 
147 170 Sun 213 236 Sun 
148 171 192 214 Sat 257 
149 Sat 193 215 Sun 258 

150 Sun 194 216 237 259 
151 172 195 Sat 238 260 
Sat 173 Sun 261 

JUL AUG SEP OCT NOV DEC 

A.12 



SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK 

SPECIAL PROJECTS OFFICE 

NUMERIC CALENDAR 1966 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1 Sat 283 303 326 Sun 369 391 412 435 Sat 478 500 
2 Sun 284 304 Sat 347 370 Sat 413 436 Sun 479 501 
3 262 285 305 Sun 348 371 Sun 414 Sat 457 480 Sat 
4 263 286 306 327 349 Sat 392 415 Sun 458 481 Sun 

5 264 Sat Sat 328 
6 265 Sun Sun 329 
7 266 287 307 330 
8 Sat 288 308 331 

9 Sun 289 309 Sat 
10 267 290 310 Sun 
11 268 291 311 332 
12 269 Sat Sat 333 

13 270 Sun Sun 334 
14 271 292 312 335 
15 Sat 293 313 336 
16 Sun 294 314 Sat 

17 272 295 315 Sun 
18 273 296 316 337 
19 274 Sat Sat 338 
20 275 Sun Sun 339 

350 Sun 393 
351 372 394 Sat 
Sat 373 395 Sun 
Sun 374 396 417 

352 375 Sat 418 
353 376 Sun 419 
354 Sat 397 420 
355 Sun 398 421 

356 377 399 Sat 
Sat 378 400 Sun 
Sun 379 401 422 
357 380 Sat 423 

358 381 Sun 424 
359 Sat 402 425 
360 Sun 403 426 
361 382 404 Sat 

437 459 Sat 502 
438 460 Sun 503 
439 461 482 504 
440 Sat 483 505 

441 Sun 484 506 
Sat 462 485 Sat 
Sun 463 486 Sun 
442 464 Sat 507 

443 465 Sun 508 
444 466 487 509 
445 Sat 488 510 
446 Sun 489 511 

Sat 467 490 Sat 
Sun 468 491 Sun 
447 469 Sat 512 
448 470 Sun 513 

21 276 297 317 340 Sat 383 405 Sun 449 471 492 514 
22 Sat 298 318 341 Sun 384 406 427 450 Sat 493 515 
23 Sun 299 319 Sat 362 385 Sat 428 451 Sun 49 i 516 
24 277 300 320 Sun 363 386 Sun 429 Sat 472 495 Sat 

25 278 301 321 342 364 Sat 
26 279 Sat Sat 343 365 Sun 
27 280 Sun Sun 344 366 387 
28 281 302 322 345 Sat 388 

29 Sat 323 346 Sun 389 
30 Sun 324 Sat 367 390 
31 282 325 368 

JAN FEB MAR APR MAY JUN 

407 430 Sun 473 496 Sun 
408 431 452 474 Sat 517 
409 Sat 453 475 Sun 518 
410 Sun 454 476 497 519 

411 432 455 Sat 498 520 
Sat 433 456 Sun 499 521 
Sun 434 477 Sat 

JUL AUG SEP OCT NOV DEC 

A.13 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK NUMERIC CALENDAR 

JAN 

1 Sun 
2 522 
3 523 
4 524 

5 525 
6 526 
7 Sat 
8 Sun 

9 527 
10 528 
11 529 
12 530 

13 531 
14 Sat 
15 Sun 
16 532 

17 533 
18 534 
19 535 
20 536 

21 Sat 
22 Sun 
23 537 
24 538 

25 539 
26 540 
27 541 
28 Sat 

29 Sun 
30 542 
31 543 

FEB MAR 

544 564 
545 565 
546 566 
Sat Sat 

Sun Sun 
547 567 
548 568 
549 569 

550 570 
551 571 
Sat Sat 
Sun Sun 

552 572 
553 573 
554 574 
555 575 

556 576 
Sat Sat 
Sun Sun 
557 577 

558 578 
559 579 
560 580 
561 581 

Sat Sat 
Sun Sun 
562 582 
563 583 

584 
585 
586 

APR MAY 

Sat 607 
Sun 608 
587 609 
588 610 

589 611 
590 Sat 
591 Sun 
Sat 612 

Sun 613 
592 614 
593 615 
594 616 

595 Sat 
596 Sun 
Sat 617 
Sun 618 

597 619 
598 620 
599 621 
600 Sat 

601 Sun 
Sat 622 
Sun 623 
602 624 

603 625 
604 626 
605 Sat 
606 Sun 

Sat 627 
Sun 628 

629 

JUN JUL 

630 Sat 
631 Sun 
Sat 652 
Sun 653 

632 654 
633 655 
634 656 
635 Sat 

636 Sun 
Sat 657 
Sun 658 
637 659 

638 660 
639 661 
640 Sat 
641 Sun 

Sat 662 
Sun 663 
642 664 
643 665 

644 666 
645 Sat 
646 Sun 
Sat 667 

Sun 668 
647 669 
648 670 
649 671 

650 Sat 
651 Sun 

672 

AUG SEP 

673 696 
674 Sat 
675 Sun 
676 697 

Sat 698 
Sun 699 
677 700 
678 701 

679 Sat 
680 Sun 
681 702 
Sat 703 

Sun 704 
682 705 
683 706 
684 Sat 

685 Sun 
686 707 
Sat 708 
Sun 709 

687 710 
688 711 
689 Sat 
690 Sun 

691 712 
Sat 713 
Sun 714 
692 715 

693 716 
694 Sat 
695 

OCT NOV 

Sun 739 
717 740 
718 741 
719 Sat 

720 Sun 
721 742 
Sat 743 
Sun 744 

722 745 
723 746 
724 Sat 
725 Sun 

726 747 
Sat 748 
Sun 749 
727 750 

728 751 
729 Sat 
730 Sun 
731 752 

Sat 753 
Sun 754 
732 755 
733 756 

« 

734 Sat 
735 Sun 
736 757 
Sat 758 

Sun 759 
737 760 
738 

JAN ~MAR APR MAY JUN JUL AUG SEP OCT NOV 

1967 

DEC 

761 
Sat 
Sun 
762 

763 
764 
765 
766 

Sat 
Sun 
767 
768 

769 
770 
771 
Sat 

Sun 
772 
773 
774 

775 
776 
Sat 
Sun 

777 
778 
779 
780 

781 
Sat 
Sun 

DEC 

A. 14 



SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK 

SPECIAL PROJECTS OFFICE 

NUMERIC CALENDAR 1968 

JAN FEB MAR APR MAY JUN 

1 782 805 826 847 869 Sat 
2 783 806 Sat 848 870 Sun 
3 784 Sat Sun 849 871 892 
4 785 Sun 827 850 Sat 893 

5 786 807 828 851 Sun 894 
6 Sat 808 829 Sat 872 895 
7 Sun 809 830 Sun 873 896 
8 787 810 831 852 874 Sat 

9 788 811 Sat 853 875 Sun 
10 789 Sat Sun 854 876 897 
11 790 Sun 832 855 Sat 898 
12 791 812 833 856 Sun 899 

13 Sat 813 834 Sat 877 900 
14 Sun 814 835 Sun 878 901 
15 792 815 836 857 879 Sat 
16 793 816 Sat 858 880 Sun 

17 794 Sat Sun 859 881 902 
18 795 Sun 837 860 Sat 903 
19 796 817 838 861 Sun 904 
20 Sat 818 839 Sat 882 905 

21 Sun 819 840 Sun 883 906 
22 797 820 841 862 884 Sat 
23 798 821 Sat 863 885 Sun 
24 799 Sat Sun 864 886 907 

25 800 Sun 842 865 Sat 908 
26 801 822 843 866 Sun 909 
27 Sat 823 844 Sat 887 910 
28 Sun 824 845 Sun 888 911 

29 802 825 846 867 889 Sat 
30 803 Sat 868 890 Sun 
31 804 Sun 891 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

912 935 Sun 978 1001 Sun 
913 936 957 979 Sat 1022 
914 Sat 958 980 Sun 1023 
915 Sun 959 981 1002 1024 

916 937 960 Sat 1003 1025 
Sat 938 961 Sun 1004 1026 
Sun 939 Sat 982 1005 Sat 
917 940 Sun 983 1006 Sun 

918 941 962 984 Sat 1027 
919 Sat 963 985 Sun 1028 
920 Sun 964 986 1007 1029 
921 942 965 Sat 1008 1030 

Sat 943 966 Sun 1009 1031 
Sun 944 Sat 987 1010 Sat 
922 945 Sun 988 1011 Sun 
923 946 967 989 Sat 1032 

924 Sat 968 990 Sun 1033 
925 Sun 969 991 1012 1034 
926 947 970 Sat 1013 1035 
Sat 948 971 Sun 1014 1036 

Sun 949 Sat 992 1015 Sat 
927 950 Sun 993 1016 Sun 
928 951 972 994 Sat 1037 
929 Sat 973 995 Sun 1038 

930 Sun 974 996 1017 1039 
931 952 975 Sat 1018 1040 
Sat 953 976 Sun 1019 1041 
Sun 954 Sat 997 1020 Sat 

932 955 Sun 998 1021 Sun 
933 956 977 999 Sat 1042 
934 Sat 1000 1043 

JUL AUG SEP OCT NOV DEC 

A.15 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK NUMERIC CALENDAR 1969 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1 1044 Sat Sat 1108 1130 Sun 1173 1196 1217 1239 Sat 1282 

o lüífí? nSíín Sun 1109 1131 1152 1174 Sat 1218 1240 Sun 1283 
3 1046 1067 1087 1110 Sat 1153 1175 Sun 1219 1241 1262 1284 
4 Sat 1068 1088 1111 Sun 1154 1176 1197 1220 Sat 1263 1285 

2 ,¾11 1069 1089 Sat 1132 1155 Sat 1198 1221 Sun 1264 1286 
n n1?!! 1070 1090 Sun 1133 1156 Sun 1199 Sat 1242 1265 Sat 
l 127î 1091 1112 1134 Sat 1177 1200 Sun 1243 1266 Sun 
8 1049 Sat Sat 1113 1135 Sun 1178 1201 1222 1244 Sat 1287 

îüc? ,Su« Sun 1114 1136 1157 1179 Sat 1223 1245 Sun 1288 
10 1051 1072 1092 1115 Sat 1158 1180 Sun 1224 1246 1267 1289 
11 Sat 1073 1093 1116 Sun 1159 1181 1202 1225 Sat 1268 1290 
12 Sun 1074 1094 Sat 1137 1160 Sat 1203 1226 Sun 1269 1291 

1075 1095 Sun 1138 1161 Sun 1204 Sat 1247 1270 Sat 
M!76 1096 1117 1139 Sat 1182 1205 Sun 1248 1271 Sun 

nf Sat Sat 1118 1140 Sun 1183 1206 1227 1249 Sat 1292 
16 1055 Sun Sun 1119 1141 1162 1184 Sat 1228 1250 Sun 1293 

17 1056 1077 1097 1120 Sat 1163 1185 Sun 1229 1251 1272 1294 
18 Sat 1078 1098 1121 Sun 1164 1186 1207 1230 Sat 1273 1295 

in }?!?> 1099 Sat 1142 1165 Sat 1208 1231 Sun 1274 1296 
20 1057 1080 1100 Sun 1143 1166 Sun 1209 Sat 1252 1275 Sat 

ol 1(l8l 1î°1 1122 1144 Sat 1187 1210 Sun 1253 1276 Sun 
oo ,??? Sat Sat 1123 1145 Sun 1188 1211 1232 1254 Sat 1297 
2. Sun Sun 1124 1146 1167 1189 Sat 1233 1255 Sun 1298 
24 1061 1082 1102 1125 Sat 1168 1190 Sun 1234 1256 1277 1299 

25 Sat 1083 1103 1126 Sun 1169 1191 1212 1235 Sat 1278 1300 

J-??! 1104 Sat 1147 1170 Sat 1213 1236 Sun 1279 1301 
ol ,25? 1085 1105 Sun 1148 1171 Sun 1214 Sat 1257 1280 Sat 
23 1063 1086 1106 1127 1149 Sat 1192 1215 Sun 1258 1281 Sun 

29 1064 
30 1065 
31 1066 

Sat 1128 1150 Sun 1193 1216 1237 1259 Sat 1302 
Sun 1129 1151 1172 1194 Sat 1238 1260 Sun 1303 

Sat 1195 Sun 1261 1304 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

A.16 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

FIVE-DAY WEEK NUMERIC CALENDAR 1970 

JAN FEB MAR APR 

1 1305 Sun Sun 1369 
2 1306 1327 1347 1370 
3 Sat 1328 1348 1371 
4 Sun 1329 1349 Sat 

5 1307 1330 1350 Sun 
6 1308 1331 1351 1372 
7 1309 Sat Sat 1373 
8 1310 Sun Sun 1374 

9 1311 1332 1352 1375 
10 Sat 1333 1353 1376 
11 Sun 1334 1354 Sat 
12 1312 1335 1355 Sun 

13 1313 1336 1356 1377 
14 1314 Sat Sat 1378 
15 1315 Sun Sun 1379 
16 1316 1337 1357 1380 

17 Sat 1338 1358 1381 
18 Sun 1339 1359 Sat 
19 1317 1340 1360 Sun 
20 1318 1341 1361 1382 

21 1319 Sat Sat 1383 
22 1320 Sun Sun 1384 
23 1321 1342 1362 1385 
24 Sat 1343 1363 1386 

25 Sun 1344 1364 Sat 
26 1322 1345 1365 Sun 
27 1323 1346 1366 1387 
28 1324 Sat Sat 1388 

29 1325 Sun 1389 
30 1326 1367 1390 
31 Sat 1368 

JAN FEB MAR APR 

MAY JUN JUL AUG 

1391 1412 1434 Sat 
Sat 1413 1435 Sun 
Sun 1414 1436 1457 

1392 1415 Sat 1458 

1393 1416 Sun 1459 
1394 Sat 1437 1460 
1395 Sun 1438 1461 
1396 1417 1439 Sat 

Sat 1418 1440 Sun 
Sun 1419 1441 1462 

1397 1420 Sat 1463 
1398 1421 Sun 1464 

1399 Sat 1442 1465 
1400 Sun 1443 1466 
1401 1422 1444 Sat 
Sat 1423 1445 Sun 

Sun 1424 1446 1467 
1402 1425 Sat 1468 
1403 1426 Sun 1469 
1404 Sat 1447 1470 

1405 . Sun 1448 1471 
1406 1427 1449 Sat 
Sat 1428 1450 Sun 
Sun 1429 1451 1472 

1407 1430 Sat 1473 
1408 1431 Sun 1474 
1409 Sat 1452 1475 
1410 Sun 1453 1476 

1411 1432 1454 Sat 
Sat 1433 1455 Sun 
Sun 1456 1477 

MAY JUN JUL AUG 

SEP OCT NOV DEC 

1478 1500 Sun 1543 
1479 1501 1522 1544 
1480 Sat 1523 1545 
1481 Sun 1524 1546 

Sat 1502 1525 Sat 
Sun 1503 1526 Sun 

1482 1504 Sat 1547 
1483 1505 Sun 1548 

1484 1506 1527 1549 
1485 Sat 1528 1550 
1486 Sun 1529 1551 
Sat 1507 1530 Sat 

Sun 1508 1531 Sun 
1487 1509 Sat 1552 
1488 1510 Sun 1553 
1489 1511 1532 1554 

1490 Sat 1533 1555 
1491 Sun 1534 1556 
Sat 1512 1535 Sat 
Sun 1513 1536 Sun 

1492 1514 Sat 1557 
1493 1515 Sun 1558 
1494 1516 1537 1559 
1495 Sat 1538 1560 

1496 Sun 1539 1561 
Sat 1517 1540 Sat 
Sun 1518 1541 Sun 

1497 1519 Sat 1562 

1498 1520 Sun 1563 
1499 1521 1542 1564 

Sat 1565 

SEP OCT NOV DEC 

A.17 
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SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

1 
I 
i 

FIVE-DAY WEEK NUMERIC CALENDAR 1971 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

1 1566 1587 1607 1630 
2 Sat 1588 1608 1631 
3 Sun 1589 1609 Sat 
4 1567 1590 1610 Sun 

Sat 1673 1695 1717 
Sun 1674 1696 1718 

1652 1675 Sat 1719 
1653 1676 Sun 1720 

1739 1761 1782 1804 
1740 Sat 1783 1805 
1741 Sun 1784 1806 
Sat 1762 1785 Sat 

5 1568 1591 1611 1632 
6 1569 Sat Sat 1633 
7 1570 Sun Sun 1634 
8 1571 1592 1612 1635 

1654 Sat 1697 1721 
1655 Sun 1698 Sat 
1656 1677 1699 Sun 
Sat 1678 1700 1722 

Sun 1763 1786 Sun 
1742 1764 Sat 1807 
1743 1765 Sun 1808 
1744 1766 1787 1809 

9 Sat 1593 1613 1636 Sun 1679 
10 Sun 1594 1614 Sat 1657 1680 
11 1572 1595 1615 Sun 1658 1681 
12 1573 1596 1616 1637 1659 Sat 

13 1574 Sat Sat 1638 1660 Sun 
14 1575 Sun Sun 1639 1661 1682 
15 1576 1597 1617 1640 Sat 1683 
16 Sat 1598 1618 1641 Sun 1684 

1701 1723 1745 Sat 1788 1810 
Sat 1724 1746 Sun 1789 1811 
Sun 1725 Sat 1767 1790 Sat 

1702 1726 Sun 1768 1791 Sun 

1703 Sat 1747 1769 Sat 1812 
1704 Sun 1748 1770 Sun 1813 
1705 1727 1749 1771 1792 1814 
1706 1728 1750 Sat 1793 1815 

17 Sun 1599 1619 Sat 
18 1577 1600 1620 Sun 
19 1578 1601 1621 1642 
20 1579 Sat Sat 1643 

1662 1685 Sat 1729 
1663 1686 Sun 1730 
1664 Sat 1707 1731 
1665 Sun 1708 Sat 

1751 Sun 1794 1816 
Sat 1772 1795 Sat 
Sun 1773 1796 Sun 

1752 1774 Sat 1817 

21 1580 Sun Sun 1644 
22 1581 1602 1622 1645 
23 Sat 1603 1623 1646 
24 Sun 1604 1624 Sat 

1666 1687 1709 Sun 
Sat 1688 1710 1732 
Sun 1689 1711 1.733 

1667 1690 Sat 1734 

1753 1775 Sun 1818 
1754 1776 1797 1819 
1755 Sat 1798 1820 
1756 Sun 1799 1821 

25 1582 1605 1625 Sun 
26 1583 1606 1626 1647 
27 1584 Sat Sat 1648 
28 1585 Sun Sun 1649 

29 1586 1627 1650 
30 Sat 1628 1651 
31 Sun 1629 

1668 1691 Sun 1735 
1669 Sat 1712 1736 
1670 Sun 1713 Sat 
1671 1692 1714 Sun 

Sat 1693 1715 1737 
Sun 1694 1716 1738 

1672 Sat 

Sat 1777 1800 Sat 
Sun 1778 1801 Sun 

1757 1779 Sat 1822 
1758 1780 Sun 1823 

1759 1781 1802 1824 
1760 Sat 1803 1825 

Sun 1826 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

I 

A. 18 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

FIVE-DAY WEEK NUMERIC CALENDAR 1972 

JAN FEB MAR APR MAY JUN 

1 Sat 1848 1869 Sat 1912 1935 
2 Sun 1849 1870 Sun 1913 1936 
3 1827 1850 1871 1892 1914 Sat 
4 1828 1851 Sat 1893 1915 Sun 

5 1829 Sat Sun 1894 1916 1937 
6 1830 Sun 1872 1895 Sat 1938 
7 1831 1852 1873 1896 Sun 1939 
8 Sat 1853 1874 Sat 1917 1940 

9 Sun 1854 1875 Sun 1918 1941 
10 1832 1855 1876 1897 1919 Sat 
11 1833 185b Sat 1898 1920 Sun 
12 1834 Sat Sun 1899 1921 1942 

13 1835 Sun 1877 1900 Sat 1943 
14 1836 1857 1878 1901 Sun 3944 
15 Sat 1858 1879 Sat 1922 1945 
16 Sun 1859 1880 Sun 1923 1946 

17 1837 1860 1881 1902 1924 Sat 
18 1838 1861 Sat 1903 1925 Sun 
19 1839 Sat Sun 1904 1926 1947 
20 1840 Sun 1882 1905 Sat 1948 

21 1841 1862 1883 1906 Sun 1949 
22 Sat 1863 1884 Sat 1927 1950 
23 Sun 1864 1885 Sun 1928 1951 
24 1842 1865 1886 1907 1929 Sat 

25 1843 1866 Sat 1908 1930 Sun 
26 1844 Sat Sun 1909 1931 1952 
27 1845 Sun 1887 1910 Sat 1953 
28 1846 1867 1888 1911 Sun 1954 

29 Sat 1868 1889 Sat 1932 1955 
30 Sun 1890 Sun 1933 1956 
31 1847 1891 1934 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

Sat 1978 2001 Sun 2044 2066 
Sun 1979 Sat 2022 2045 Sat 

1957 1980 Sun 2023 2046 Sun 
1958 1981 2002 2024 Sat 2067 

1959 Sat 2003 2025 Sun 2068 
1960 Sun 2004 2026 2047 2069 
1961 1982 2005 Sat 2048 2070 
Sat 1983 2006 Sun 2049 2071 

Sun 1984 Sat 2027 2050 Sat 
1962 1985 Sun 2028 2051 Sun 
1963 1986 2007 2029 Sat 2072 
1964 Sat 2008 2030 Sun 2073 

1965 Sun 2009 2031 2052 2074 
1966 1987 2010 Sat 2053 2075 
Sat 1988 2011 Sun 2054 2076 
Sun 1989 Sat 2032 2055 Sat 

1967 1990 Sun 2033 2056 Sun 
1968 1991 2012 2034 Sat 2077 
1969 Sat 2013 2035 Sun 2078 
1970 Sun 2014 2036 2057 2079 

1971 1992 2015 Sat 2058 2080 
Sat 1993 2016 Sun 2059 2081 
Sun 1994 Sat 2037 2060 Sat 

1972 1995 Sun 2038 2061 Sun 

1973 1996 2017 2039 Sat 2082 
3974 Sat 2018 2040 Sun 2083 
1975 Sun 2019 2041 2062 2084 
1976 1997 2020 Sat 2063 2085 

Sat 1998 2021 Sun 2064 2086 
Sun 1999 Sat 2042 2065 Sat 

1977 2000 2043 Sun 

JUL AUG SEP OCT NOV DEC 

A. 19 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

FIVE-DAY WEEK NUMERIC CALENDAR 1973 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

2 ins« oil? o!?? o^n, 2173 2196 Sun 2239 Sat 2282 2305 Sat 
3 porq I I l l 2 *22 2174 Sat 2217 2240 Sun 2283 2306 Sun Í on!n !at Sat 2153 2175 Sun 2218 2241 2262 2284 Sat 2327 
4 2090 Sun Sun 2154 2176 2197 2219 Sat 2263 2285 Sun 2328 

a 2q9} ?132 2155 Sat 2198 2220 Sun 2264 2286 2307 2329 
Sät 2x13 2133 2156 Sun 2199 2221 2242 2265 Sat 2308 2330 

R 9nQ9 ^ Sat 2177 2200 Sat 2243 2266 Sun 2309 2331 
« 2092 2115 2135 Sun x.178 2201 Sun 2244 Sat 2287 2310 Sat 

in 9na¿ 2o36 2157 2179 Sat 2222 2245 Sun 2288 2311 Sun 
1? oünt Sat Sat 2158 2180 Sun 2223 2246 2267 2289 Sat 2332 
19 9hq« ?159 2181 2202 2224 Sat 2268 2290 Sun 2333 
12 2096 2117 2137 2160 Sat 2203 2225 Sun 2269 2291 2312 2334 

ca+ ?118 2138 2161 Sun 2204 2226 2247 2270 Sat 2313 2335 
15 9nQ7 Sat 2182 2205 Sat 2248 2271 Sun 2314 2336 
16 90QR ono? oií? 2183 2206 Sun 2249 Sat 2292 2315 Sat 
16 2098 2121 2141 2162 2184 Sat 2227 2250 Sun 2293 2316 Sun 

17 2099 Sat Sat 2163 2185 
18 2100 Sun Sun 2134 2186 
19 2101 2122 2142 2165 Sat 
20 Sat 2123 2143 2166 Sun 

21 Sun 2124 2144 Sat 2187 
22 2102 2125 2145 Sun 2188 
23 2103 2126 2146 2167 2189 
24 2104 Sat Sat 2168 2190 

Sun 2228 2251 2272 2294 Sat 2337 
2207 2229 Sat 2273 2295 Sun 2338 
2208 2230 Sun 2274 2296 2317 2339 
2209 2231 2252 2275 Sat 2318 2340 

2210 Sat 2253 2276 Sun 2319 2341 
2211 Sun 2254 Sat 2297 2320 Sat 

Sat 2232 2255 Sun 2298 2321 Sun 
Sun 2233 2256 2277 2299 Sat 2342 

2fi oinfi J“ 2169 2191 2212 2234 Sat 2278 2300 Sun 234 
97 O? oïol ?147 2170 Sat 2213 2235 Sun 2279 2301 2322 234 

7 Sat 2128 2148 2171 Sun 2214 2236 2257 2280 Sat 2323 234 
Sun 2129 2149 Sat 2192 2215 Sat 2258 2281 Sun 2324 234' 

29 2107 
30 2108 
31 2109 

2150 Sun 2193 2216 Sun 2259 Sat 2302 2325 Sa 
2151 2172 2194 Sat 2237 2260 Sun 2303 2326 Su 
Sat 2195 2238 2261 2304 234 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

FIVE-DAY WEEK NUMERIC CALENDAR 1974 

JAN FEB MAR APR MAY JUN 

1 2348 2371 2391 2412 2434 Sat 
2 2349 Sat Sat 2413 2435 Sun 
3 2350 Sun Sun 2414 2436 2457 
4 2351 2372 2392 2415 Sat 2458 

5 Sat 2373 2393 2416 Sun 2459 
6 Sun 2374 2394 Sat 2437 2460 
7 2352 2375 2395 Sun 2428 2461 
8 2353 2376 2396 2417 2439 Sat 

9 2354 Sat Sat 2418 2440 Sun 
10 2355 Sun Sun 2419 2441 2462 
11 2356 2377 2397 2420 Sat 2463 
12 Sat 2378 2398 2421 Sun 2464 

X 

13 Sun 2379 2399 Sat 2442 2465 
14 2357 2380 2400 Sun 2443 2466 
15 2358 2381 2401 2422 2444 Sat 
16 2359 Sat Sat 2423 2445 Sun 

17 2360 Sun Sun 2424 2446 2467 
18 2361 2382 2402 2425 Sat 2468 
19 Sat 2383 2403 2426 Sun 2469 
20 Sun 2384 2404 Sat 2447 2470 

21 2362 2385 2405 Sun 2448 2471 
22 2363 2386 2406 2427 2449 Sat 
23 2364 Sat Sat 2428 2450 Sun 
24 2365 Sun Sun 2429 2451 2472 

25 2366 2387 2407 2430 Sat 2473 
26 Sat 2388 2408 2431 Sun 2474 
27 Sun 2389 2409 Sat 2452 2475 
28 2367 2390 2410 Sun 2453 2476 

29 2368 2411 2432 2454 Sat 
30 2369 Sat 2433 2455 Sun 
31 2370 Sun 2456 

JAN FEB MAR APR MAY JUN 

JUL AUG SEP OCT NOV DEC 

2477 2500 Sun 2543 2566 Sun 
2478 2501 2522 2544 Sat 2587 
2479 Sat 2523 2545 Sun 2588 
2480 Sun 2524 2546 2567 2589 

2481 2502 2525 Sat 2568 2590 
Sat 2503 2526 Sun 2569 2591 
Sun 2504 Sat 2547 2570 Sat 

2482 2505 Sun 2548 2571 Sun 

2483 2506 2527 2549 Sat 2592 
2484 Sat 2528 2550 Sun 2593 
2485 Sun 2529 2551 2572 2594 
2486 2507 2530 Sat 2573 2595 

Sat 2508 2531 Sun 2574 2596 
Sun 2509 Sat 2552 2575 Sat 

2487 2510 Sun 2553 2576 Sun 
2488 2511 2532 2554 Sat 2597 

2489 Sat 2533 2555 Sun 2598 
2490 Sun 2534 2556 2577 2599 
2491 2512 2535 Sat 2578 2600 

Sat 2513 2536 Sun 2579 2601 

Sun 2514 Sat 2557 2580 Sat 
2492 2515 Sun 2558 2581 Sun 
2493 2516 2537 2559 Sat 2602 
2494 Sat 2538 2560 Sun 2603 

2495 Sun 2539 2561 2582 2604 
2496 2517 2540 Sat 2583 2605 

Sat 2518 2541 Sun 2584 2606 
Sun 2519 Sat 2562 2585 Sat 

2497 2520 Sun 2563 2586 Sun 
2498 2521 2542 2564 Sat 2607 
2499 Sat 2565 2608 

JUL AUG SEP OCT NOV DEC 

A.21 



.SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1965 

JAN FEB MAR APR 

Day We Bi Day We Bi Day We Bi Day We Bi 

1 1 
8 2 

15 3 
22 4 
29 5 

1 

2 

5 6 3 
12 7 
19 8 4 
26 9 

5 10 5 
12 11 
19 12 6 
26 13 

2 14 7 
9 15 

16 16 8 
23 17 
30 18 9 

MAY 

Day We Bi 

7 19 
14 20 10 
21 21 
28 22 11 

SEP 

Day We Bi 

3 36 18 
10 37 
17 38 19 
24 39 

JUN 

Day We Bi 

4 23 
11 24 12 
18 25 
25 26 13 

OCT 

Day We Bi 

1 40 20 
8 41 

15 42 21 
22 43 
29 44 22 

JUL 

Day We Bi 

2 27 
9 28 14 

16 29 
23 30 15 
30 31 

NOV 

Day We Bi 

5 45 
12 46 23 
19 47 
26 48 24 

AUG 

Day We Bi 

6 32 16 
13 33 
20 34 17 
27 35 

DEC 

Day We Bi 

3 49 
10 50 25 
17 51 
24 52 26 
31 53 

Day" indicates normal date of the Friday on which each 
weekly or bi-weekly period ends. "We" is the Julian 
number of the weekly interval, and "Bi" is the Julian 
number of the bi-weekly interval. 

A.22 



SPIN ST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1966 

JAN 

Day We Bi 

7 54 27 
14 55 
21 56 28 
28 57 

FEB 

Day We Bi 

4 58 29 
11 59 
18 60 30 
26 61 

MAR 

Day We Bi 

4 62 31 
11 63 
18 64 32 
26 65 

APR 

Day We Bi 

1 66 33 
8 67 

15 68 34 
22 69 
29 70 35 

MAY 

Day We Bi 

6 71 
13 72 36 
20 73 
27 74 37 

SEP 

Day We Bi 

2 88 44 
9 89 

16 90 45 
23 91 
30 92 46 

JUN 

Day We Bi 

3 75 
10 76 38 
17 77 
24 78 39 

OCT 

Day We Bi 

7 93 
14 94 47 
21 95 
28 96 48 

JUL 

Day We Bi 

1 79 
8 80 40 

15 81 
22 82 41 
29 83 

NOV 

Day We Bi 

4 97 
11 98 49 
18 99 
25 100 50 

AUG 

Day We Bi 

5 84 42 
12 85 
19 86 43 
26 87 

DEC 

Day We Bi 

2 101 
9 102 51 

16 103 
23 104 52 
30 105 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1967 

JAN 

Day We Bi 

6 106 53 
13 107 
20 108 54 
27 109 

MAY 

Day We Bi 

5 123 
12 124 62 
19 125 
26 126 63 

SEP 

Day We Bi 

1 140 70 
8 141 

15 142 71 
22 143 
29 144 72 

FEB 

Day We Bi 

3 110 55 
10 111 
17 112 56 
24 113 

JUN 

Day We Bi 

2 127 
9 128 64 

16 129 
23 130 65 
30 131 

OCT 

Day We Bi 

6 145 
13 146 73 
20 147 
27 148 74 

MAR 

Day We Bi 

3 114 57 
10 115 
17 116 58 
24 117 
31 118 59 

JUL 

Day We Bi 

7 132 66 
14 133 
21 134 67 
28 135 

NOV 

Day We Bi 

3 149 75 
10 150 
17 151 76 
24 152 

APR 

Day We Bi 

7 119 
14 120 60 
21 121 
28 122 61 

AUG 

Day We Bi 

4 136 68 
11 137 
18 138 69 
25 139 

DEC 

Day We Bi 

1 153 77 
8 154 

15 155 78 
22 156 
29 157 79 

A. 24 



SPINST P5000.ll SPECIAL 
25 October 1965 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 

JAN 

Day We Bi 

5 158 
12 159 80 
19 160 
26 161 81 

MAY 

Day We Bi 

3 175 88 
10 176 
17 177 89 
24 178 
31 179 90 

SEP 

Day We Bi 

6 193 97 
13 194 
20 195 98 
27 196 

FEB 

Day We Bi 

2 162 
9 163 82 

16 164 
23 165 83 

JUN 

Day We Bi 

7 180 
14 181 91 
21 182 
28 183 92 

OCT 

Day We Bi 

4 197 99 
11 198 
18 199 100 
25 200 

MAR 

Day We Bi 

1 166 
8 167 84 

15 168 
22 169 85 
29 170 

JUL 

Day We Bi 

5 184 
12 185 93 
19 186 
26 187 94 

NOV 

Day We Bi 

1 201 101 
8 202 

15 203 102 
22 204 
29 205 103 

PROJECTS OFFICE 

1968 

APR 

Day We Bi 

5 171 86 
12 172 
19 173 87 
26 174 

AUG 

Day We Bi 

2 188 
9 189 85 

16 190 
23 191 96 
30 192 

DEC 

Day We Bi 

6 206 
13 207 104 
20 208 
27 209 105 



.SPECIAL PROJECTS OFFICE SPINST P50C0.il 

25 October l')65 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1969 

JAN 

Day We Bi 

3 210 
10 211 106 
17 212 
24 213 107 
31 214 

MAY 

Day We Bi 

2 228 
9 229 115 

16 230 
23 231 116 
30 232 

SEP 

Day We Bi 

5 246 
12 247 124 
19 248 
26 249 125 

FEB 

Day We Bi 

7 215 108 
14 216 
21 217 109 
28 218 

JUN 

Day We Bi 

6 233 117 
13 234 
20 235 118 
27 236 

OCT 

Day We Bi 

3 250 
10 251 126 
17 252 
24 253 127 
31 254 

MAR 

Day We Bi 

3 219 HO 
10 220 
17 221 111 
24 222 
31 223 112 

JUL 

Day We Bi 

4 237 119 
11 238 
18 239 120 
25 240 

NOV 

Day We’ Bi 

7 255 128 
14 256 
21 257 129 
28 258 

APR 

D ¿y We Bi 

t 224 
11 225 113 
11 226 
2i 227 114 

AUG 

Dar We Bi 

1 241 121 
8 242 

15 243 122 
22 244 
29 245 123 

DEC 

Day We Bi 

5 259 130 
12 260 
19 261 131 
26 262 

A. 26 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1970 

JAN 

Day We Bi 

2 263 132 
9 264 

16 265 133 
23 266 
30 267 134 

MAY 

Day We Bi 

1 280 
8 281 141 
15 282 
22 283 142 
29 284 

SEP 

Day We Bi 

4 298 
11 299 150 
18 300 
25 301 151 

FEB 

Day We Bi 

6 268 
13 269 135 
20 270 
27 271 136 

JUN 

Day We Bi 

5 285 143 
12 286 
19 287 144 
26 288 

OCT 

Day We Bi 

2 302 
9 303 152 

16 304 
23 305 153 
30 306 

MAR 

Day We Bi 

6 272 
13 273 137 
20 274 
27 275 138 

JUL 

Day We Bi 

3 289 145 
10 290 
17 291 146 
24 292 
31 293 147 

NOV 

Day We Bi 

6 307 154 
13 308 
20 309 155 
27 310 

APR 

Day We Bi 

3 276 
10 277 139 
17 278 
24 279 140 

AUG 

Day We Bi 

7 294 
14 295 148 
21 296 
28 297 149 

DEC 

Day We Bi 

4 311 156 
11 312 
18 313 157 
25 314 

A.27 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 196e 

WEEKLY AND BI 

JAN 

Day We Bi 

1 315 158 
8 316 

15 317 159 
22 318 
29 319 160 

MAY 

Day We Bi 

7 333 167 
14 334 
21 335 168 
28 336 

SEP 

Day We Bi 

3 350 
10 351 176 
17 352 
24 353 177 

WEEKLY NUMERIC CALENDAR 1971 

FEB 

Day We Bi 

5 320 
12 321 161 
19 322 
26 323 162 

MAR 

Day We Bi 

5 324 
12 325 163 
19 326 
26 327 164 

APR 

Day We Bi 

2 328 
9 329 165 

16 330 
23 331 166 
30 332 

JUN 

Day We Bi 

4 337 169 
11 338 
18 339 170 
25 340 

JUL 

Day We Bi 

2 341 171 
9 342 

16 343 172 
23 344 
30 345 173 

AUG 

Day We Bi 

6 346 
13 347 174 
20 348 
27 349 175 

OCT 

Day We Bi 

1 354 
8 355 178 
15 356 
22 357 179 
29 348 

NOV 

Day We Bi 

5 359 180 
12 360 
19 361 181 
26 362 

DEC 

Day We Bi 

3 363 182 
10 364 
17 365 183 
24 366 
31 367 184 

A.28 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1972 

JAN 

Day We Bi 

7 368 
14 369 185 
21 370 
28 371 186 

MAY 

Day We Bi 

5 385 193 
12 386 
19 387 194 
26 388 

SEP 

Day We Bi 

1 402 
8 403 202 

15 404 
22 405 203 
29 406 

FEB 

Day We Bi 

4 372 
11 373 187 
18 374 
25 375 188 

JUN 

Day We Bi 

2 389 195 
9 390 

16 391 196 
23 392 
30 393 197 

OCT 

Day We Bi 

6 407 204 
13 408 
20 409 205 
27 410 

MAR 

Day We Bi 

3 376 
10 377 189 
17 378 
24 379 190 
31 380 

JUL 

Day We Bi 

7 394 
14 395 198 
21 396 
28 397 199 

NOV 

Day We Bi 

3 411 206 
10 412 
17 413 207 
24 414 

APR 

Day We Bi 

7 381 191 
14 382 
21 383 192 
28 384 

AUG 

Day We Bi 

4 398 
11 399 200 
18 400 
25 401 201 

DEC 

Day We Bi 

1 415 208 
8 416 

15 417 209 
22 413 
29 419 210 

A.29 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 

25 October 1965 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1973 

JAN 

Day We Bi 

5 420 
12 421 211 
19 422 
26 423 212 

FEB 

Day We Bi 

2 424 
9 425 213 

16 426 
23 427 214 

MAR 

Day We Bi 

2 428 
9 429 215 

16 430 
23 431 216 
30 432 

APR 

Day We Bi 

6 433 217 
13 434 
20 435 218 
27 436 

MAY 

Day We Bi 

4 437 219 
11 438 
18 439 220 
25 440 

SEP 

Day We Bi 

7 455 228 
14 456 
21 457 229 
28 458 

JUN 

Day We Bi 

1 441 221 
8 442 

15 443 222 
22 444 
29 445 223 

OCT 

Day We Bi 

5 459 230 
12 460 
19 461 231 
26 462 

JUL 

Day We Bi 

6 446 
13 447 224 
20 448 
27 449 225 

NOV 

Day We Bi 

2 463 232 
9 464 

16 465 233 
23 466 
30 467 234 

AUG 

Day We Bi 

3 450 
10 451 226 
17 452 
24 453 227 
31 454 

DEC 

Day We Bi 

7 468 
14 469 235 
21 470 
28 471 236 

A.30 



SPINST P5000.ll 
25 October 1965 

SPECIAL PROJECTS OFFICE 

WEEKLY AND BI-WEEKLY NUMERIC CALENDAR 1974 

JAN 

Day We Bi 

4 472 
11 473 237 
18 474 
25 475 238 

FEB 

Day We Bi 

1 476 
8 477 239 
15 478 
22 479 240 

MAR 

Day We Bi 

1 480 
8 481 241 
15 482 
22 483 242 
29 484 

APR 

Day We Bi 

5 485 243 
12 486 
19 487 244 
26 488 

MAY 

Day We Bi 

3 489 245 
10 490 
17 491 246 
24 492 
31 493 247 

SEP 

Day We Bi 

6 507 254 
13 508 
20 509 255 
27 510 

JUN 

Day We Bi 

7 494 
14 495 248 
21 496 
28 497 249 

OCT 

Day We Bi 

4 511 256 
11 512 
18 513 257 
25 514 

JUL 

Day We Bi 

5 498 
12 499 250 
19 500 
26 501 251 

NOV 

Day We Bi 

1 515 258 
8 516 
15 517 259 
22 518 
29 519 260 

AUG 

Day We Bi 

2 502 
9 503 252 

16 504 
23 505 253 
30 506 

DEC 

Day We Bi 

6 520 
13 521 261 
20 522 
27 523 262 

A.31 



SPECIAL PROJECTS OFFICE SPINST P5000.ll 
25 October 1965 

SEMI-MONTHLY NUMERIC CALENDAR 
(based on 15th and last day of the month) 

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 

Jan 15 
31 

Feb 15 
28 

Mar 15 
31 

Apr 15 
30 

May 15 
31 

Jun 15 
30 

Jul 15 
31 

Aug 15 
31 

Sep 15 
30 

Oct 15 
31 

Nov 15 
30 

Dec 15 
31 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

73 97 121 
74 98 122 
75 99 123 
76 100 124 
77 101 125 
78 102 126 
79 103 127 
80 104 128 
81 105 129 
82 106 130 
83 107 131 
84 108 132 
85 109 133 
86 110 134 
87 111 135 
88 112 136 
89 113 137 
90 114 138 
91 115 139 
92 116 140 
93 117 141 
94 118 142 
95 119 143 
96 120 144 

145 169 193 
146 170 194 
147 171 195 
148 172 196 
149 173 197 
150 174 198 
151 175 199 
152 176 200 
153 177 201 
154 178 202 
155 179 203 
156 180 204 
157 181 205 
158 182 206 
159 183 207 
160 184 208 
161 185 209 
162 186 210 
163 187 211 
164 188 212 
165 189 213 
166 190 214 
167 191 215 
168 192 216 

217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 
Leap Leap 
Year* Year 

♦Julian Number for Feb should read 29 February in lieu of 
28 February. 
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APPENDIX B 

GLOSSARY OF SYMBOLS AND TERMS 

SYMBOLS 

a The optimistic time estimate for an activity 
when three time estimates are used. 

b The pessimistic time estimate for an activity 
when three time estimates are used. 

E An abbreviation for Sg used in graphic reports. 

L An abbreviation for SL used in graphic reports. 

m The most likely time estimate for an activity 
when three time estimates are used. 

Sg The earliest scheduled completion time or date 
based on the scheduled plan for an activity. 

Sl The latest scheduled completion time or date 
based on the scheduled plan for an activity. 

te The expected elapsed time based on'the plan for 
an activity. 

ts The scheduled elapsed time based on the sched¬ 
uled plan for an activity. 

S An abbreviation for Tg used in graphic reports. 

T^ The actual*date an event occurs or an activity 
is completed. 

Tj) The directed date for an event. 

TE The earliest expected time or date based on the 
plan on which an event will occur. 

TL The latest allowable time or date based on the 
plan on which an event will occur. 

Tg The scheduled completion date for an activity 
or event. 

E. 1 
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TERMS : 

Account Code Structure 

The numbering system used to assign summary numbers 
to elements of the product-oriented work breakdown 
structure and charge numbers 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. 

Actual Costs 

The incurred expenditures plus any unliquidated commit¬ 
ments charged or assigned to a work effort. 

Charge Number 

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

Commitment 

An obligation within a corporate or government organi¬ 
zation to charge cost against a specific work package. 
This may be in advance of a legal obligation against 
the contract. 

Constraint 

The relationship of an event to a succeeding activity 
wherein an activity may not start until the event 
preceding it has occurred. The term "constraint" is 
also used to indicate the relationship of an activity 
to a succeeding event wherein an event cannot occur 
until all activities preceding it have been completed. 

Cost Activity 

An activity which employs resources, the cost of which 
is a direct charge to the program. 
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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 slack; therefore, the longest path through 
the network. 

Critical Predecessor 

The event which immediately precedes the event 
under consideration on the most time-consuming path 
leading to the event. 

Directed Date for an Event (¾) 

Date for a specific accomplishment formally directed 
by the contracting authority. A schedule date (Tg) 
which has been formally specified by contracting 
authority. 

Earliest Completion Date (Sg) 

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

. summing wtie scheduled elapsed times (ts) for 
activities on the longest path from the 
beginning of the program or project to the 
end of the work effort; and 

. then adding this sum to the calendar start 
date of the program or to a previous event 
for which a directed date has been assigned. 

Earliest Expected Time (TE) 

The earliest time for planning purposes which an event 
can be expected to occur. The TE value for a given 
event is equal to the sum of the expected elapsed time 
(te) for the activities on the longest path from the 
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beginning of the program to the given event. When 
transposed to a calendar date base, this notation 
is referred to as ?n earliest expected date and is 
calculated the same as the earliest expected time. 

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). 

Event 

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

Expenditure 

Actual disbursement of funds of a contractor for 
in-plant or subcontract expense pertaining to a 
contract. 

Expected Elapsed Time (te) 

The time which an activity is predicted to require. 
The expected elapsed time often referred to as 
expected time or elapsed time is identical to a 
single time estimate for the work to be accomplished, 
or is derived from the calculation of a statistically 
weighted average time estimate, incorporating the 
optimistic (a), most likely (m), and pessimistic (b) 
estimates for the work to be accomplished. 

(a+4m+b) = te 

Indirect Cost 

Cost which is pro-rated or allocated to a contract 
(see ASPR 15-203). 

Interface Event 

An event which signals the necessary transfer of 
responsibility, end items, or information from one 
part of the plan to another. Examples of interface 
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events are the receipt of an item (hardware, 
drawing, specification), or the release of 
engineering drawings to manufacturing. 

Joint Cost Activity 

Joint cost activity is one which shares resources 
in such a way that it is impractical to further 
allocate them to individual activities. 

Latest Allowable Time (TL) 

The latest time for planning purposes on which an 
event can occur without delaying the completion 
of the program. The Tl value for a given event 
is calculated by subtracting the sum of the expected 
elapsed times (te) for the activities on the longest 
path between the given event and the end event of 
the program from the latest time allowable for com¬ 
pleting the program. When transposed to a calendar 
base utilizing Tß, this notation is referred to as 
the latest allowable date and is calculated the same 
as the latest allowable time. TL for the end event 
in a program is equal to the directed date (TD) of 
the program. If a directed date is not specified, 
Tl==Te for the end event. 

Latest Completion Date (Sl> 

The latest calendar date on which a work effort 
(activity, work package, or summary item) can be 
scheduled for completion without delaying the com¬ 
pletion of the program or project. This date is 
calculated by: 

. summing the scheduled elapsed times (t ) 
for activities on the longest path from 
the end of the work effort to the end of 
the program or project; and 

. then subtracting this sum from the calendar 
end date of the program. 

For distant time effort where scheduled elapsed 
times (ts) have not been established, expected 
elapsed times (te) will be used to calculate SL. 
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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 reviev/ed and/or 
revised (including applicable overhead except 
where direct costs are specified.) 

Milestone 

Milestones are synonymous with events in a network. 

Most Likely Time (m) 

The most realistic estimate an activity might 
consume. This time would be expected to occur 
most often if the activity could be repeated 
numerous times under similar circumstances. 

Network 

A flow diagram consisting of the activities and 
events which must be accomplished to reach the 
program objectives, showing their planned sequences 
of accomplishment, interdependencies, and inter¬ 
relationships. 

Network Integration 

The joining of networks by interfacing and summari¬ 
zation to produce a network reflecting the total 
program. 

Optimistic Time Estimate (a) 

The time in which the activity can be completed if 
everything goes exceptionally well. It is estimated 
that an activity would have no more than one chance 
in a hundred of being completed within this time. 

(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. 
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Performing Organization 

The contractor, department, or organization which 
will perform work on a work package. 

Pessimistic Time (b) 

An estimate of the longest time an activity would 
require under the most adverse condition, barring 
acts of God. 

Planned Cost 

The approved planned cost for a work package or 
summary item. This cost, when totaled with the 
planned costs for all other work packages, results 
in the total cost estimate, committed under con¬ 
tract, for the program or project. 

Product Work Breakdown Structure 

A family tree subdivision of a program, beginning 
with the end objectives and then subdividing these 
objectives into successively smaller deliverable 
end iters. The work breakdown structure establishes 
the framework for: 

. defining the work to be accomplished; 

. constructing a network plan; 

. summarizing the cost and schedule status 
of a program for progressively higher 
levels of management ; 

. identifying contractual line items. 

Program Management Network 

A network reflecting the total acquisition plan 
containing a level of detail required by the program 
manager for overall planning and control of the 
entire program. 
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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. 

Scheduled Date (Tg) 

A date assigned for completion of an activity 
(accomplishment of an event) for purposes of plan¬ 
ning and control within an organization. Where no 
specific date is assigned, S2=Ts* 

Scheduled Elapsed Time (ts) 

The period of time assigned for performing an 
activity. 

Simulation 

The processing of alternative actions to determine 
the effect such actions would have on the program 
concerned. 

Slack 

The difference between the latest allowable time 
or date and the earliest expected time or date 
(Tl-Te), or the difference between the latest com¬ 
pletion date and earliest completion date (Sl-Sj;) . 
Slack is a characteristic, as such, of the network 
paths. Slack may be positive, zero, or negative. 

Starting Event (Beginning Event) 

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

Summary Item 

An item appearing in the work breakdown structure. 

* 
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Summary Network 

A network which represents, with a reduced number 
of selected events, the relationships of the 
events to each other and all of the significant 
characteristics of the detailed network. Lines 
connecting events on a summarized network are not 
necessarily true, definable work activities since 
they are used to portray only the interdependencies 
and constraints among selected activities. 

Summary Number 

A number which identifies an item in the work 
breakdown structure. 

Value (Work Performed to Date) 

The planned cost for completed work, including that 
part of the 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 applying the ratio of actual cost to latest re¬ 
vised estimate for that work package. 

Work Package 

The work required to complete a specific^job or 
process, such as a report, a design, a documentation 
requirement or portion thereof, a piece of hardware 
or a service. A work package may consist of one or 
more cost significant activities. The content of 
a work package may be limited to the work which can 
be performed by a single operating unit in an organi¬ 
zation or may require the contributing services of 
several operating units. The overall responsibility 
for the work content of a work package should be 
assigned to a single organization or responsible 
individual. It is the lowest level of cost collec¬ 
tion and is represented by a charge number related 
to a single summary number. In this way, the work 
package couples to the cost accounting system through 
the charge number and to the PERT network through the 
beginning and ending event numbers of the package. 




