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NETWORK ANALYSIS SYSTEMS GUIDE 

FOREWORD 
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This guide provides information for Corps of Engineers 
Construction and Engineering personnel in the application of 
Network Analysis Systems. It is intended to give a basic 
introduction to the two diagraming systems, precedence and 
arrow diagraming, and to instruct the reader in the various 
~anagement uses of Network Analysis both when scheduling and 
when updating the schedule to show progress. 

The information given in this pamphlet replaces·the 
Network Analysis Systems Guide dated 3l. August l.986. Basic 
policy and procedure concerning the use of Network Analysis 
are contained in the ~ost current edition of ER l.-l.-l.1. 

Network Analysis scheduling systems encountered in the 
field will fall in either of the two diagraming techniques 
described herein. The Precedence system is by far the ~ost 
common one in use currently. Managers ~ust understand the 
system they are using. For a more detailed discussion of the 
systems capabilities and instruction in the use of Network 
Analysis, the PROSPECT course, 46NWAO~ Project Scheduling 
(NAS) is offered several times annually at various locations. 

FOR THE COMMANDER: 

,.. 

OTIS WILLIAMS 
Colonel, Corps of Engineers 
Chief of Staff 



.. 

.. , 

CEMP-CE 

Pamphlet 
No. 4:l5-l-4 

CHAPTER l 

CHAPTER 2 

CHAPTER 3 

CHAPTER 4 

CHAPTER 5 

CHAPTER 6 

CHAPTER 7 

CHAPTER 8 

DEPARTMENT OF THE ARMY 
U.S. Army Corps of Engineers 

Washington D.C. 20314 

EP 415-1-4 

31 October :l997 

Construction 
NETWORK ANALYSIS SYSTEMS GUIDE 

INDEX 

subje$:t Paragraph 

INTRODUCTION 

Purpose 
Applicability 
References 
Distrubution 
General 

DEFINITION AND DEVELOPMENT 

Definition 
Development 

PRECEDENCE.DIAGRAMING SYSTEM 

Precedence Diagraming 

COMPUTER ANALYSIS 

Computer Analy.sis Computations 

MANAGEMENT 

Use of Management Data 

UPDATING 

Updating as Work Progresses 

ARROW DIAGRAMING SYSTEM 

Arrow Diagraming 
Analysis 

SUMMARY 

Summary 

\;I i 

l-J. 
~-2 
J.-3 
~-4 
:l-5 

2-l 
2-2 

7-l 
7-2 

Page 

l-~ 
l-l 
:l-J. 
~-l 
l-l 

2-:l 
2-2 

3-l 

4-l 

5-l 

6-l 

7-l 
7-2 

8-l 



CHAPTER 1 

INTRODUCTION 

EP 4~5-1-4 
31 Oct 97 

1-1. PubPose. This pamphlet provides information for Corps of 
Engineers personnel i~ the application of Network Analysis Systems. 

1-:2. Applicability. This pamphlet is applicable to all FOA. 

1-3. Referenqes. ER ~-1-1~ 

~-4. Distrubution. Approved for public release; distribution is 
unlimited. 

1-5 Ggneral. The wide scope of comput~r software presently 
available on the market .is recognized. The intent of this pamphlet 
is not to attempt to describe all such systems but to give a basic 
introduction to the elements of.diagraming and associated computer 
reports of the two most prevalent Network Analysis systems 
available at present. Examples of computer printouts are provided 
illustrating some information which can be extracted through the 
use of various computer data sorts. Also the recommended method of 
keeping the network schedule up to date and projecting the 
completion of work based on updates is addressed. This pamphlet 
illustrates the policies and specifications of ER ~-1-11. For a 
more detailed understanding of Network Analysis, the PROSPECT 
course,46NWA01A, Project Scheduling (NAS), is recommended. 

1-1 
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2-l. Definition. 

CHAPTER 2 

DEFINITION AND DEVELOPMENT 

EP 415-J.-4 
31 Oct 97 

a. There are many names used for network analysis management 
systems. These syst~ms differ somewhat in their diagraming 
techniques, notations, terminology, and computer programs, but 
operate fundamentally in the same ~anner producing the same basic 
information common to all of them. The term Network Analysis 
Systems (NAS} is used by the Corps of Engineers to cover all such 
systems. 

b. The Corps of Engineers recognizes two NAS methods most 
commonly used by industry, "Precedence" diagraming where the 
activity is represented by a block and "Arrow diagraming" where the 
activity is represented by an arrow. These two scheduling systems 
employ significantly different diagraming techniques. ~he results 
of analyses from these systems produce similar report data, 
however, differences •exist between them which must he r-ecognized 
and understood. Precedence networks have become prevalent in the 
scheduling industry. 

'\, c. Network Analysis Systems can produce a variety ·of 
information. The procedures recommended herein include only those 
considered to be most applicable to work administered by the Corps 
of Engineers in the field of program planning, engineering design, 
construction, and operation and maintenance. 

d. Where contracts·require the· use of Network Analysis 
Systems by the contractor, it is not intended that any specific 
Network Analysis System be designated as mandatory. Rather, it is 
intended that construction contractors be permitted to use 
procedures with which their management personnel are most f-amiliar 
and can use most effectively, a~ ~ong as those procedures provide 
the basic information required by the contract specifications. The 
procedures and techniques described herein are acceptabl~. Other 
programs exist which will provide the information specified in the 
contract. A Standard Data Exchange Format has been developed which 
allows transfer of basic data between participating programs. 

e. NAS is not a new method of planning. It is a method 
graphically portraying planning, which demands much greater detail 

~ than was necessary under past procedures such as bar charts. It 
displays the logic or order and interdependence of the various 
activities in such a manner that they can be analyzed, so as to 
produce much more meaningful data. The time and cost associated 
with each task are used in mathematical computations which project 
completion and payment due as progress is made on the project. 

2-1 .... 
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2-2. Deyelopment. 

a. Preparing the network diagram. ·. Someone who thoroughly 
understands the project and knows how to accomplish the work or 
someone with access to those who have·- this information is the one 
best able to prepare the diagram, or at least have direct 
management of the preparation. If a consultant is used, his or her 
services should be limited to collecting and recording the basic 
information from appropriate managers and p~oviding computer 
services for analysis. and updating. Participation by responsible 
project ~agers or superintendent is vital. A common failing can 
occur if planning is left to an individual who is not directly 
involved in the project. If this is the case, management will not 
be committed to operate in accordance with the planning. Once the 
network plan is .divorced £rom actual project accomplishment or 
becomes out of date -with actual progress, it becomes useless. 

b. The Logic Diagram. Network Analysis Systems function 
primarily for time analysis. Consequently, the project to be 
accomplished must be broken down into activities or tasks that 
require time, whether or not they require effort or costs. 
Normally, the degree of detail into which the project schedule is 
divided is determined by the activities to which reasonable time 
estimates can be applied. Of course, the degree of detail is also 
influenced by the accuracy desired and the use to be made of the 
system. Usually greater detail results in greater accuracy, since 
better time estimates can be made for smaller pieces of work. Many 
factors must be considered in determining the degree of detail to 
be shown. Since the project manager must furnish the estimates and 
use the data from the system, he or she should be involved in this 
decision concerning the level of detail. State-of-the-art 
computers handle large amounts of data very rapidly so that more 
detail can be handled easily in analysis. Bowever, activities must 
be reviewed and updated by m~~gers. 

2-2 
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CHAPTER 3 

PRECEDENCE DIAGRAMING SYSTEM 

• Precedence Diagraming 

EP 4~5-~-4 
3~ Oct. 97 

a. Activities. The activities or work items in precedence are 
shown in a block (Figure 3-~). The description of the activity is 

"' usually shown in the top of the .block as indicated with spaces 
provided for activity identification number and the duration also. 
Durations are estimated amounts of time that the activity is 
expected to take. Durations are usually expressed in work or 
calandar days but can be expressed in other units of time. Each 
activity is assigned a unique work item identification number which 
can be sequential but need not he. 

b. Logic Diagraming. The considerations for precedence logic 
diagraming include three factors which should .be considered: 
(~) What must be finished before this activity can be started? 
(2) What work can proceed concurrently with this activity? 
(3) What work cannot start until this ·activity is finished? 

When these questions are satisfied, activities can be arranged in 
logical sequence. Precedence relationships are indicated by a 
1eries of arrows .between activities. They define the relationship 

Detween the activities and they indicate interdependence but do not 
represent work. In this aspect precedence diagrams are relatively 
easy to const~ct. A sample precedence diagram is shown at Figure 
3-2 . B, C, and n cannot start until A :is finished and B, c, and D 
are parallel or concurrent with respect to each other. However, in 
addition to the capability of.relating the finish of one activity 
to the start of the next the start of one activity can be related 
to the ~tart of another or the finish of one activity to the finish 
of another. A start to start relationship as depicted in Figure 3-
5 in precedence indicates that the start of A must precede the 
start of B. Similarly, a finish to finish relationship indicates 
that the finish of A must precede the fin~sh of B in Figure 3-6. 

c. Lag Factors. The relationships mentioned above may be 
• assigned time factors.· While a finish to start relationship 

usually does not have a lag, it can (see Figure 3-4). Start to 
start and finish to finish relationships usually are assigned lag 

~ factors as indicated by the 3-day lags in Figures 3-5 and 3-6. 

d. Manual Analysis. This is rarely done when working with 
precedence diagraming; however, it can be useful for illustration. 
Relationships, when assigned time factors, must be considered in 
the analysis forward and backward passes. Such lag factors often 
dictate early and late starts and finishes. When doing a precedence 

3-1 .... 
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GENERAL INFORMATION- PRECEDENT SYSTEM 

A. Elements ofthe System. 

1. Actjyjty/Work Item: Includes description, duration, and work (Number Identifier) 
enclosed in a node rather than shown on an arrow generally indicated similar to: 

DESCRIPTION 

ID 
NUMBER DURAllON 

Figure . .3"'l 
2. Lo~ic Infonnation: lndicBtcd by position of nodes in relation to each other, arrows 

are used to identify dependencies between nodes/activities. 

B. Example of a Diagram: (A, B, C, D, E, F, and G are activities.) 

DESCRIPT: 

A DUR. 

C. Example ofPe.pendencies: 

DESCRIPTION 

., j DUR. 

"' 

Figure.3-2 

START • START' 

FINISH ·START' .. -
FINISH • FINISH 

Figure 3 -3 

3-2 
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PRECEDENT ACTIVITY DEPENDENCY RELATIONSHIPS 'WITH "LAG" FACI'ORS 

A. 

~~-. __ ~ ___ F_S_3 __ ~·~1 B· 
. . 

t=INISH TO START 
RELATIONSHIP 
(WITH LAG) 

EXAMPLE: CONCRETE PLACEMENT I!J MUST BE FINI~HED 3 DAYS BEFORE 
FORMS CAN BE STRIPPED IBJ 

B. 

A 

S3 

Figure .3-4 

.... 8 ... 
START TO START 
RELATIONSHIP 
(WITH.LAG) 

EXAMPLE: FORMS MAY BE STRIPPED m:J 3 DAYS AFTER mE START OF CONCRETE 
PLACEMENT I!J 

Fi:gur~.3-S 

c. 

·A 1=3 

B 

,, 
FINISH TO FINISH 
RELATIONSHIP 
(WITH LAG) 

EXAMPLE: FORM S!RIPPfl'llG mJ CANNOT BE FINISHED UNTll.. 3 DAYS AFTER TilE 
FINISH OF CONCRETE PLACEMENT I!J 

Figure 3-6 

\;.• 3-3 
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forward pass, if a selection is required between the results of two 
calculations, the ~arger answer is selected .. Similarly, in a 
precedence backward pass a selection is resolved by selecting the 
least of the values indicated. Conventionally, the Early Start 
(ES), Early Finish (EF), Late Start (LS), and Late Finish (LF) are 
shown as indicated on the sample activity in Figure 3-7. One 
should note that the lag factors between activities can influence 
the starts and finishes to the extent that the (ES) and (EF) for an 
activity may not differ by the activity duration and, likewise, the 
(LS) and (LF) may .not. 

e. The Critical Path. In a precedence network the critical 
path consists of a chain of activities controlling the length of 
the project. In addition, if start to start or finish to finish 
relationships are included, the critical path may include some of 
these lag times. An activity or the critical path will display the 
characteristics of equal early and late start and finish dates and 
the difference between the start and finish equal to the duration. 
If, however, a start to start or a finish to finish relationship is 
critical, the start of an activity may be critical but not the 
finish. Likewise, the finish may be critical but not the start. 
Note Activities 6 and 9 on Figure 3-7 evince these conditions. 

f. Activity Data. The most common data elements relevant to 
activities are as follow: 

(l) Early Start (ES) is the earliest date an activity can be 
started. It is the earliest time the activity can start due to the 
latest early finish time of a predecessor activity or from a start 
lag from a predecessor activity. The ES for activity 5 is ~5 
(Figure 3-7) . 

(2) Early Finish (EF) is the earliest date an activity can be 
completed and is found by adding the duration. (D) to the ES or from 
a finish lag from a predecessor activity. For Activity 6, EF is 26 
(Figure 3-7) . _ 

(3) Late Finish (LF) is the latest date an activity can be 
finished and permit the project to .be completed on time .. It is 
derived by subtracting from the late start of a successor activity 
or by subtracting through a finish lag from a successor activity. 
For activity 4, the LF is 24 (Figure 3-7). 

(4) Late Start (LS) i·s the latest date an activity can start 
without delaying final completion of the project. For any activity 
it is found by subtracting the duration time from the LF or by 
subtracting through a start lag from a successor activity. In 
Figure 3-7, the late start for activity I is LF minus the duration, 
or 26-4=22. The late start for activity 6 is the late start of 
activity 7 minus the one-day start lag, or 22-S1=21. 

"' 
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(5) Total Float (TF) is the amount of time available for 
scheduling an activity. It is the time that start of an activity 
can be delayed beyond the ES without affecting the final completion 
date of the project. It is the difference between the early start 
and ~ate start (LS-ES) or early finish .and ~ate finish (LF-EF) of 
any given activity. Notice that any of these calculations yields an 
answer of 0 for a critical activity. Total float must be 
calculated in one of the above ways since it does not appear 
directly on the diagram. In the Precedence diagramming system, if 
start to start or finish to finish lags are used, it is possible 
for the total float on the start and finish of an activity to 
differ. ln such an instance the start float may be more critical 
(smaller) than the finish float or vice versa. Total f~oat is the 

most significant float calculation. Free float(FF)is a feature 
which signifies only float available without affecting the next 
activity early start. The only concept that has significant value 
in contract management is total float. The critical path (TF=O) 
for Figure 3-7 is A C#l), B (#2),D (#5), Sllag, G (#7), H (#8), 
F4 lag. 

g. Activity Data. If start to start or finish to finish 
relationships are included, they may dictate the Early Start (ES) , 
Late Start (LS), Early Finish (EF), or Late Finish (LF) dates for 
an activity in such a way that (ES) + Duration is not the (EF) and 
LF - Duration is not the (LS) . This occurs when that the start to 
start lags and the finish to finish ~ags dictate a period .between 
start and finish longer than the activity duration. 

3-6 
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CHAPTER 4 

COMPUTER ANALYSIS 
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Computer Analysis Computations. When the ·logic diagram has been 
developed with descriptions, activity numbers, and estimated 
duration times £or the .activities, all other analysis computations 
can be made by computer with the results ~isted i.n tabular £ormat 
on printouts whieh are easy to read and use. In the Precedence 
diagraming ~ystem, the input information needed by the computer 
~ncludes the following for each activity; activ.ity identification 
number, duration time, activity description, the predecessor and 
successor activities, and any start to start or finish to finish 
relationships and ~ag times. Other information such as activity 
cost, contractor, subcontractor or Government responsibility can 
also be entered .if desired. ~be computer should also be told what 
output information is desired in each report. Information can be 
sorted by any data desired. Some useful sorts are as .follows: 

a. Work Activity Number Sort. A work item sort· for precedence 
diagrams provides a convenient listing to locate any one activity 
quickly. It .is the 11 dictionary" :sort of activities in order of 
work item number for the precedence system. 

b. Predecessor/Successor Report. In the precedence system, a 
report of what activities precede and what activities follow any 
activity is available. These reports are necessary for .complete 
analysis of the precedence logic. · 

c. Late Start Sort. A ~isting of activities by ~ate start 
dates arranges the activities in chronological order of start dates 
which must be met to maintain schedule. All activities with must 
start dates for the next report period can be quickly identified. 

d. Early Start Sort. A tabulation of activities by early 
start dates will group those activities which can be started during 
the next report period. This provides the manager with the work 
which can start and the dates on which he or she may begin it. 

e. Late Finish Sort. A listing of activities in 
chronological order of late finish dates provides a means to 
quickly locate all activities which must be finished during the 
next report period, and the dates which must be met to maintain or 
to regain the schedule. 

f. Early Finish Sort. A listing of activities in 
chronological order of early finish dates provides a means to 
quickly locate all activities which can be finished during the next 
report period. 

4-1 .... 
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g. 'Responsibility Sort. If contractor, subcontractor, 
Government, etc. responsibility has been entered as an activity 

'resource, a report can be extracted in groupings of responsibility 
as coded. These :reports are useful to di.stribute assigned schedule. 
dates to various responsible parties such as subcontractors . . 

h. ~otal Float Sort. A listing of activities in order of 
total float identifies the critical path and other float paths in 
ascending order of float. As the float value of a path increases 
its criticality decreases. J:f the report sec::ondary sort is by 
early start the paths will appear in order. 'This listing .is very 
useful for a number of reasons. The date on the early finish of 
the final critical activity projects the completion of the project. 
The critical activities controlling this completion are displayed 
together in order. 'The next groups of :activities which are nearly 
as critical are displayed together grouped .in ascending order of 
float. Most computer software systems allow the fixation of the 
late finish of the final critical activity on any date such as the 
current contract completion date. If the projected:early project 
finish slips beyond this date, .a negative float calculation ·will 
result on the critical path and perhaps on other nearly critical 
paths. This provides a display of where, .by how 1nuch, and on which 
activities the project must be accelerated to regain schedule.· 
Similarly, if the projected early finish of the last critical 
activity 'falls earlier than the :'fixed contract completion date, the 
most critical -path will display a positive float value. 

i. 'Reports. If activity costs have been assigned to each 
activity that represents a cost item, cost reports can be generated 
projecting possible payment based on early or late sort 
arrangements. These reports allow an early and late fund 
requirement prediction. 

4-2 
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Use of Management Data. 

'CHAPTER 5 

'MANAGEMENT 
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a. Information. Network Analysis provides information which 
the Gantt (bar) ehart does not provide, such as: 

(l.) Which specific activities control the total time required 
to accomplish the project, the critical path. 

(2) ..rime parameters ·within which each activity can and must 
be done to meet the completion dat~ for a project. These are 
defined by the early start and late £inish dates for each activity. 

(3) Degree of criticality and latitude available for 
scheduling each activity' (float or slack). 

(4) Identification of all activities which must he started or 
finished during any sel~cted time period in order to ~eet a 
required completion date for the project. 

(5) J:dentification of all activities which could be started 
during any selected time period. 

(6) Impact of delays and variations from original activity 
·time estimates and/or logic on other activities and the overall 
project. 

(7) Identification of the causes for past delays and which 
activities need attention .in the future to make up the lost t.ime . 

. b. Use of Network Analysis Reports. The ~ager must be able 
to obtain appropriate manag~ment information rapidly if this 
information is to be useful. It is easily obtained from computer 
print-outsarranged in appropriate sorts. Figure 5-J..is a copy of 
a listing of activities in the activity number order with budget 
amounts for appropriate activities. Figure 5-2 is a reprint of the 
same data computer sorted by early finish and abbreviated to 
indicate only those activities that can finish in the months c:>f 
July and August J.994. Figure 5-3 is another reprint of the same 
data reprint computer sorted by early start and abbreviated tc:> show 
only those activities which can start in July and August J.994. To 
reduce the volume of data printed, limit the early and late start 
and finish sorts to the upcoming month or two. Figure 5-4 is ii list 
of the activities which are the Government's responsibility. Figure 
5-5 and 5-6 are computer sorts ordered by late finish and late 
start in the months of July and August J.994. Figure 5-7 is a 
listing of all activities that involve responsibility of the 

5-l 
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mechanical/ electrical subcontractor with budget figures included. 
Note that the late start and finish columns have been erased in 
this report. Figure 5-8 is another abbreviated reprint computer 
sorted by Total Float ~ess than ~4 days. Note the critical path 
consists of activities with 0 total float. These activities are in 
order due to a secondary sort by the early start date. The 
critical path is followed in order by a path sharing ~ day total 
float then 5, 7, ~2, and ~3 days. Figure 5-9 is a listing of the 
activities listed by activity number including all predecessor and 
successor activities for each activity. These are noted by PR and 
SO, respectively. A predecessor/successor report is necessary in 
order to review and understand the logic of the project diagram. 
While the diagram can be computer plotted, the activity to activity 
relationships are often difficult if not impossible to view 
accurately. Figure 5-~o is a sample of the diagram printed from 
this data. Note that it is impossible to follow the logic from 
such a reduced diagram or even one on a larger scale. This series 
of reports is,provided to illustrate the various reports that are 
available to manage a project. The Government manager should select 
only those reports which he or she deems necessary or design others 
to his or her liking. 

5-2 
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EARNED ITART FINISH iTAitT FIIISi FLOAT 

---- ---- - --- ---------- ---------------------------·---------------····· ·······- -------- ·-·----- -------- ..... 
Z5 45 45 

Z6 30 30 

zt t5 ,, 

28 30 30 

29 45 45 

0 

0 

0 

0 

0 

30 14 14. 0 

31 3Z 3Z 

3i 45 45 

33 30 30 

34 15 , 

35 ,; , 

36 ,~ '' 

37 zo zo 
38 ,; 45 

39 zo zo 
40 30 :so 
41 zo zo 
u , , 

4J ]0 30 

u zo zo 
45 ]0 30 

46 30 30 

47 45 45 

48 15 , 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

SUBMIT IOSPITAl i Mllc. IGUIPMEIIT 
.oo 

SUBMIT Misc. *lllDilli EGUIPMEIIEIT 

z.M.94 15MJG94 t10CT94 30ii0V94 tor 
.00 

ZJUL,_ StJUl.94 MAit95 31MAA95 Z4S 
.oo .00 

CONCRETE DEIIai MIX 

PIE-OUALIFY UElDEii 

IUIMii & APHcM IIIP DlliiQ ot E 

.00 

.00 

.00 
ltUJGII GlADE & EXcAVATE .. ilDII.. . 

20000.00 
D~ITIOI I liTE ~110 

50ooo.OO 
IUMIT I APPWii MtolttY tlATEIII 

. .00 
itliiMit tfiCJill btAVIitGt t!EfAL VIIIDOUS 

.oo 
· otUvtll t4EtiiAIUcAI. & ilEtTtti:Al 111. *'. 

65000.00 
IOVE ... T AJitltlM PM FoRM 

.00 
GOVEilMit APPitoVi tlfTAl DCd 

oovtRIIIEIT AitPtovl ITilUCT. IT! 
.oct 

.00 

.00 

.00 

.00 

.oo 
tJUL 94 Z2JUL94 3MJC94 t6Alla94 

9JUL94 9AUG94 31DEC94 31JAI95 

.00 
1AUof4 t~Al.NW4 

.00 
22.M.94 SAUG94 

.00 
22.Mf4 

.00 
1AUG94 

.00 
t&AUQ94 

.00 

~4 t~ 

6SEP94 20StP94 

t1stP94 Z5SEP94 

t1i!P94 30SEP94 

90Etfl. 2ZJAN95 

IOVERIIMEilt AI'P. AUM. liTIMc:! 

IOVERIMEIIt APPRcM lATI & PUt 

oovtlliiMEIT MOVE CEIMIC TIL 

aovtiiiii!IIT API'IlOVE tOILET PAilT 

oovt. APPilOVE .. UN. FtXTUili 

.00 .00 
16AUa94 

.00 .00 
tMJGM 

.110 .00 
1AUG94 

DEliV!t REiiFoRCIIi STEll 
45000.00 .00 

~.igure 5-'1 cont. 

4SEPM 29Mt95 t7APil95 

30Auct4 19110'194 iBoEt94 

30AUG94 t6JAJ195 14FEI95 

zs 
175 

"' 
70 

t 

" st 

4t 
u; 
to 
n 
tt 

176 

164 

225 

uo 
168 

107 

0 

WI ..... 
. I 

R: 
rt 

t 
\0 ...... 



V1 
I 

V1 

Moygr@@n Construction Company 

R£PORT DATE WR95 RUN NO. 54 
13:09 

SCHEDUlE REPORT UITH ACTIVITY BUDGETS 

ACTIVITY OIIIG REM 
ID DUll DUll 

~RIMAVERA PROJECT PLANNER 

PRIMAVERA PROJECT PLANNER PRECEDENt! REPoRT 

ACTIVITY DEStiiPTiOI 
IUbGET 

DA DIS~ENSARY, lACklANO AFI, T£XAS 

START DATE 1JUL94 FIN DATE 14AUG95• 

DATA DATE 1JUL94 PAGE 110. j 

EARLY EARLY LATE LATE TOTAL 
START FINISH StART FINitM FloAT 

..... ----- --·· ---- - --- ---------- --------------~--------------------------------- -------- -------- -------- -------- -----
49 30 3D 

50 " t5 

51 zo zo 

5Z 75 75 

53 30 30 

54 3o 10 

55 zo 2o 

56 ]0 ]0 

S7 ]0 ]0 

'II ]0 30 

59 zo zo 

62 to to 

6] 4~ 45 

64 90 90 

65 45 45 

66 9o 90 

67 z 2 

68 9o 90 

69 1ZO 1ZO 

70 90 90 

11 lo 10 

n 45 45 

7] 90 90 

74 150 150 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DEliVER toot D!tk MAtERIALS 

COVERNMEitt AI+*M 11oo; I tHE! 
.00 

.00 
boVtiiiiMtiiT APHM iHtAY Pltotl . 

.00 
b!liVER DOdi tANOPt!t I IICIII 

10000.00 
cO'VEftiiMENf TEst & APPIOV! PAll 

iiMRiltl!lt APPIIOV! tolol IMP. 

~Ill AJiftllov! tULUIDiik 

CIMRiiENT APPiov! & tol.DR ltl 

txMII-IIt APPHW cASEldic 

ioVOIIMEitf APftlOVI lloiPITAl I 

CIMRiiEitt API'~ JtiiC. IUILD 

*«llall ti UiloEi tAIEMEitt 

.DO 

,DO 

.DO 

.00 

.oo 

.DO 

.DO 

10000.00 

.DO 
FAii.U:At! I DELIVER MEtAl llooiti 

1DOOO.DO 
FAiilttAt! I DEllvtll ltEEL COLUMNS . 

7500.DO 
FAilltCAtE & DELIVER tTRUct. STEEL 

95000.00 

.DO 
FARII:Atl! & DELIVER MEtAL VIIIDOUS 

10000.DO 
DEliVER IUilDEI't IAIOVAIIE 

45000.DO 
FABRicAtE & DELIVER AlUM. ENTRANCE 

22500.00 . 
D!liVEI lAtll I PlAitEII ~tERIALS 

.Oo 
DELIVER tEiiAMIC TILE MATERIAL 

45000.00 
DELIVER tOILEt PARtlttoMS & ACCESSORIES 

20000.00 
DELIVER PluMe. FIXTURES & MECR. EQUIP. 

215000.DO 

1&AUG94 f4SEP94 10DEC94 8JAN95 
.DO 

t~4 15AUG94 tN0¥94 21Nov94 

11& 

98 

1d 

2&7 

201 

26l 

.bo 
tAtJG94 l0AUG94 ~Z*JV94 tfDEC94 

.DO 
21AUG94 t8110v94 1otT94 Z9DEc94 41 

.00 
30SEP94 tott~i, iiJAN95 24JAM95 t15 

.DO 
2tAUG94 t81tov94 30oct94 zt JAil95 TO 

.00 
JtAUG94 ZiJ)EC94 UIIOV94 toMAR95 n 

.00 
5SEP94 30Et94 ttoEt94 f~R95 97 

.oo 
31AUG94 29SEP94 zlFEt95 z4MAII9S 176 

.00 
15StP94 290CT94 26FEB95 1tAPR95 164 

.00 
5SEP94 lDEC94 tftA~R95 16JUl95 . 225 

.00 
31AUG94 27JAN95 19DEC94 17MAY95 110 

.00 

w~ ..... ., 
~ 

o~ 
0 t. 
rtl 

• \DI ....., .. 



IIEPOIIT OAT£ 6MAII~ IIUII iiO. 54 PIIIMAVf:RA PROJECT PLANNER PRECEDENCE RE~ORT START DATE 1JUL94 FIN DATE 14AUG95• 13:09 Wt'j SCHEDULE REPORT UITM ACTIVITY IIIDGETS DATA DATE 1JUl94 PAGE 110. 4 ..... ., 
Ito 

----- ----- ---- ---- - --- ---------- -------------------------·---------------------- -------- ........ -------- ···----- ····· Rt 
AtTIVITY ORIC REM ACTIVITY Dficti~TION . EARLY EARLY utr lATE TOTAl ·rt I 

.... ID DUit DUit " UCET EARif!D IIMt FIIIISI iT ART FIIISII FUMT \GI ----- ----- ---- ---- - --- ---------- ----------------------·--------······----------- ----···· -------- -------- ---·---- ----· ........ 
75 120 120 0 DELIVER ElECTRICAl FiXTURES I EOUIPMtMT i1AUG94 28DEC94 t$F!195 ''"""" ''* 76 ao ao 0 

115000.00 
FAiRICATE I DEliVER IME!TMETAL\IOOF 

.00 
16AUG94 14oct94 ~2MOV94 ~.~Am 91 

.00 .00 
11 75 75 0 DELIVER PROT!CTiOI MATtiiALI ~·AUG94 ~-4 1~EC94 ~uEm 11i 

t7500.o0 .00 
78 "' "' 0 D!LIY!R PAiiT ~TERIAlt S1AUG94 140CT94 20MAR9S ··" 201 

.• 00 .00 
19JUL95 79 ao ao 0 DElivER ViWTl ~ll COVERtll 3tAUG94 Z9ocT94 21~'" 26] 

1500.00 .00 
" 80 120 120 0 FABRicATE & DElivER MlllUORK ~1AUG94 t8DEC94 tiFE195 1UJN95 '" - soooiJ.oo .iiO 

81 -~ 4; 0 DtltVER REitltEit FlODI MAttiiAll S1AUG94 1loc194 24APR" t.IUI95 236 
17500.00 .00 

8~ 150 1!10 0 Dtltftt cAiEidt tsitP94 """' to;rets 9JiJt.9S 148 
8CIOOO.OO .IJ!» 

8J 180 180 0 DELIVEI IDiPITAL I MllctllAIEOUI EGUIPMEif 15Sttt94 1!MAI95 S1DEt94 HJUM95 107 
~15000.00 .00 

84 90 90 0 . HUVEI "IIC. llillDIII EGUIPMEIIT ~1AUG94 fliii0¥94 ~tAP1t95 19.1Ul95 ~u 
30000.il0 .00 

85 '' '' 0 FootiiiGt & H.tiiTM ~tAUC94 ~""" t1AUc94 51!1'94 0 
t.11 ~HOO.cio .00 
I N ]0 30 0 .... AHPM SOCT94 'IEPM 50CTM 0 0\ 

~0000.00 .00 
117 14 t4 0. IAMif fedi»AtiOW II.Mt & IIAMS ~6AUG94 liE PM iTAUG94 9stll94 t 

15000.00 .00 
88 !1 ~' 0 iAitMEitt VAlli tttP94 29S!tt94 t01tfl94 SOSEPM t moo.oo .00 
119 !J ' 0 DAMPIOOFIIII ~-,.. 40CTt4 tot:t94 50CtM ., 

7500.00 .CIO 

" 10 tO 0 IAdcFtll I IIMt llml llillDIIIG .,,, t50CT94 aDCTf4 150Ct94 0 
2800.00 .oo ' 

92 to tO 0 tAIEMEtlt ITEPI & t.AIDIItai iocT94 t5oct94 t!I.IA_, 24JAII9S tot 
4SOO.OO .00 

tj] a H It SiJi UJmltloall Mttll. & !Ltt. I taoctt4 4flov94 tMJcT94 1.110¥94 0 
59000.00 .00 

94 50 5o It FORM, PLACE, I CUll! PAIIIlAIIIIEMt 5110V94 24DEC94 !INoV94 24DEC94 0 
117500.00 .00 

95 50 50 0 toiUibUFLOOil MECI. i ELEC. I !lltoV94 24DEC94 51t0V94 240Ec94 0 usoqo.oo .00 
91 til 18 0 COICIETE TOPPIIICi ftll 25DEt94 tUAJm 7FEI95 24FEI95 u 

~7500.00 .00 
98 63 6] 0 EUCTIICAl RMII ttl HDEC94 25FEI95 UEI95 1'APR95 41 

100000.00 .00 
99 10 10 0 MECMAMitAl & PL~IIO RoUOM II 250EC94 4MAit95 28JAim TAPR95 34 

105000.0il .00 
100 5 5 0 ElECT itE!l cotUMii & METAl IUcki · 25D!c91. ~Ec94 25DEC94 ~EC94 0 

5000.00 .00 

Figure 5-l ·COnt. 



U1 
I ...., 

.<Jygrttn Con5tructloo C~ny 

REPORT DATE 6MAR95 RUN No. 54 
13:09 . 

SCHEDULE REPORT VITR ACTIVITY ~UbGETS 

....... -...... ----------- ... ------- ... --... ---- ------- ... -------.. -... -.. 
PRIMAVERA PROJECT Pl"~M~ 

PRIMAVERA PROJEtT PlANNER PRECEDENct iEPOAT 

DA DISPENSARY, lACklAND At8, TEXAS 

StART DATE 1JUl~4 FIN DATE 14AUG9S' 

DATA DATE tJUL94 PAGE llo. 5 

----- ·---- ......... ---- - --- ---------- ------------------------------------------------ ........ ·------- -------- -------- -----
ACTIVITY ORIG REM 

II) OUR OuR 

102 10 10 

10i 27 27 

108 14 14 

1o9 12 12 

110 21 21 

111 14 14 

113 56 56 

114 42 42 

116 14 14 

120 14 14 

12t t4 14 

122 22 22 

124 3$ 55 

125 12 12 

128 ,., 17 

no 28 28 

UJ 70 70 

139 45 45 

140 42 42 

t41 so io 

142 14 t4 

1d 16 16 

1U 21 21 

146 16 16 

l 

0 

0 

0 

0 

0 

0 

It 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ACTIVITY D!SCRIPTIOI 
UGET 

ERECT STIUcTURAl STEEL & JOISTS 
17500.00 

. 47500.00 
INSTAll METAL DoORS & ALUMINUM ENTRANCE 

INSTAll 1oo; DEcK 
10000.00 

415110.00 

80000.00 

2500.00 
AIRtoMDifiONING DUttUolt ttsooo.oo 
IITEiiOil PAIItlflotet 

~000.00 

tOOOo.oO 
dllllil SUSPEIIIol SYSTEM I INSULATioN 

27500.00 . 
PLAttE• VAlli 

a.-•e tttt 
Ac:«JJtic & oriiEi t!illla 

PLASTER CEillilt 

sooo.Cio 
~2SoO.OO 

55000.00 

4000.00 
TOILET ,AfTifiONS & AcclstoliES 

5500.00 
Sol PAiit & tillll 

. . . ttsoo.oo 
IIIStALt MECHANICAL EQUIPMENT 

25000.00 
501 coMPLETE PAIIt & tiMISM 

525110.00 
fMStALt ELECTRicAl FiXTURES & EGUIPMEMt 

15000.00 
iNSTAll PLUMiiiQ tiMTUiEI & EQUIPMENT 

VINYL ~lL COVE. 
INStAll Sol MfLLUOiK 

iMITAll RESILIEMT FlooRS 

coMPLETE MllluoRK 

12500.00 

~000.00 

7500.00 

7500.00 

EARLY ~ARLY LATE LATE TOTAL 
START FINISH START FINISH FLOAT 

SODEC94 8JAI95 ]ObEC94 8JA195 
.00 

30DEc94 Z5JAN95 25JAN95 ZOFEI95 
.00 

26JAM95 6FE.95 11MAR95 24MAR95 
.00 

9JAI95 ZOJAI95 9JAN95 20JAN95 
.Cio 

~tJAI95 10FE195 Z1JAM9$ 10F~I95 
.oo 

ZJAN9! 15JAM95 Z8JAH95 tOFEI95 
.00 

i1FEI95 7APt95 1tFE.95 tAPR95 
.00 . 

zsrta95 
25MAII95 

WR95 

.oo 

.00 

.oo 

.00 

.Oo 

.oO 

11F!I95 24MAR95 

t.IUJI95 f4.1Ui195 20JU\.95 2MJG95 

Ullll95 16JUJI95 UJtill95 28JtiN95 

t JUN95 21 JUII95 bt1195 2iUUN95 

0 

26 

44 

0 

0 

26 

0 

f4 

42 

b 

26 

49 

12 

t 

17.illH95 2JUL95 ]OJUM95 15JUL95 . . 13 
7500.00 .oo 

.-!gtire 5-l cont. 
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13:09 w tt: SCHEDULE REPORT UITH ACTIVITY BUDGETS DATA DATE 1JUL94 PAGE lfO. 6 ..... ~ 

" ----- ----- ---- ---- .. --- ---------- ------------------------------------------------ -------- -------- -------- -----~-- ·---- 0 ... 
0 u 

ACTIVITY OIUC ItEM ACTIVITY DEiCRIPTfON EMU URLY lATE LATE TOTAL rt I 
10 OUit DUit I UCET UfttiED SYAtt Fill liM If ARt , ..... " fUMY \b 

... 
----- ........ ........ ---- .. --- ---------- ------------------------------------------------ -------- -------- -------- -------- ----- I 

o,J " 150 J J 0 COVEiNMEIT TESt •·RAY '*DflCfiOI 22Jtlli9S 24.1tJfm J1JUl" ~ 39 
.00 .00 

15t 24 Z4 0 INSTAll tAiEUDir 22JUII95 1SJULM 10JUl95 ~ ,. 
tSOOO.oO .GO 

152 J5 35 0 lllifAtl IOIPitAL & MIICELLAIIEOUI EIUtPMEit Z2Jtiti9S 26JUt.9S l9Jtlli9S lAIJc9$ t 
zoooo.oo .00 

15i 14 14 0 liiTAll MlsttllAiECIJt IIUilDIIIG tillltMIIt Z2.Mi95 ~JUl." ZOJULM ZAUim lt 
40o0.00 .00 

154 10 10 0 flllfAll 0001 CAMoPIEI & tlctt 26JAteM 4trm 2UUL9S 2AUG9$ 179 
2500.00 .00 

Zoi •••• , & , ••••• 15S 18 1i 0 16JULM ~ 16JUL9S uum 0 
1iOOO.Oo .00 

*' 156 7 7 0 Cl.IAI uP tutUIJiii 3AUG95 9AUm JAUG95 9AU!m «» " 
5000.00 .CJO 

157 45 45 0 DiUvt• WftiDI llle. & ~!'UN IIIII MAt. 1MUI94 lts!P94 1MtM :iUAII95 124 
.00 .00 

'" 60 ao· 0 DEUVit & llitTAll lrolttt OUtiiA 21AUG94 190tT94 .. , tMAY95 194 
saoaa.OG .00 

dnliil ........... 161 45 45 0 30SlP94 1JtloV94 111MAR95 tMAY95 169 
3SoiJO.oo .00 

U1 162 90 90 0 ·. MliDi UletattAI. ltistli94 aDEI:94 urm ,,.,, t24 
I 1toooo.ocJ .00 CXI 

147 42 42 0 ...._ & tAd fait PAVIIIi nott:M trr895 ~'" t!JUII95 124 
6750G.oo .oo 

tFtlfS 168 21 21 0 tUlt & tuttEI iMAR9S 1SJtllm SJUt.95 t24 
20000.oO .00 

169 21 2t 0 lllliVIU.kt .. , t2Mm 4JUL95 24.itil9~ 124 
20000.0Cf .oO 

HMA19s !4JUltS t70 to fit 0 ASPIIALi f'AVIM *" 1SJUi.95 tS5 
:12500.00 .00 

tn 16 16 0 tCJitSOlL & hi! IWIMI o.M9S 7APR95 25JUL9S 9AUC95 tl4 
toooo.oo .110 

tn 14 14 0 flit MCIWtltAl & tllttlltAl ECilflfifiENt . tJJUl" ~6JUt.fS 2tJUL9S 9Aum 14 
t!SOOO.OO .oo 

174 ' ' 0 IEi.l Jol tOAUIJtS t4AiJG9S toAUcm 14AUcm 0 
soiJO.oo .00 

............ ••··•·•····• 
*EPORt TOTAL soooooo.oo .00 

~igure 5-1 cont. 



......................................................................................................... _.....-.. --------------------------·---------------·-------•• _,. .. anetruet I on CGq*lY ~RIMVERA ~ROJECT ~LAidl DA DISPEIISARY; LACktAMD AFI, TEXAS 

REP~T DAtE t;N0¥94 ltUII 110. " ,.IMAVEU HO.IICT Pt.AIIIIti PIIEi:DUci IE~T IJAitT DAfl IJULM Ft• OAt! t4AU095• 
9:44 

EARLY Fl.lli IEXT fUO MOM~It DAfA DATI t.IUi.M ~Aai 110. ' 
----- ----- ---- ---- - --- ------···· ······-································-···-···· ····-··· ........ -······· ·······- ····· 

ACTIVIff OIUI IEM AcTJYITY ittcll~fldl tAtlf tAlLY. Uf! UITI TotAL 
ID DUit DUit I lfARf rliltl lfMT ,, ..... FUMT .......... ···- ··-- -... ---------- ·········-······································ ........ ··-····· ········ -------- ---·· 

' I I 0 lOT ret to ftl«ttlt IJift.M tM.M tM.M UULM • 
2 1 1 0 MoiiiUll I Ulfdit !M.t4 IMM !7Mt4 2MMM H 

11 " " 0 tollctffi ••••••• tMM t6JUlf4 .... IOMJ1194 s; 
4 20 20 0 "*'It IMDPIIUVIIId PM PCiiMI Ullt4 ttM.f4 ttMiiM ,.,, .. 

,: -
' 20 0 IUIMif boP MMIIIIOt MUAl tclolll tMM tt.Nl. .. HMJoM ,..,. ,. 

20 

JO t4 t4 0 ICitllll .._I UcAYAtl iUILtli t.M.t4 2iM.H .,.,. ,....,, 
*' J JO ,. 

' ._tt I NftciVI M!tlt/tLIC l.t !M.M nftll.M JJUlM tAUG94 t 

• ~· 
jO ' IUIRtt ._ OUUtltlt ltflUtt • ITt.. I JCtlltl 1!.1Ulf4 itM.M ttMIG94 tOS!P94 ,, 

JJ JO JO 0 UMJt - _. .. ii!tAL UJIIIM !JULM StM.f4 , .. ,.. focff4 71 , JO ,, 0 M~Mn l.itTt 1 ...._ •• MJtunt ....... i.iUl94 UM.M .. ..... ttoctM 'h 

U1 " !0 so ' ... m I Mit *' daP iiMt •• unttt UJlM JtM.t4 10ttt4 .... .. 
I 

' -tf M.Uiit .. PintlUI & NEe i.M.M :U.iUi.t4 *'" ta.uvt4 tto 1.0 12 JO ,, ,. JO JO 0 ........ , PlicmCftcill t.IUlf4 :UJULM iti:TM ltb96 td 

n JO JO 0 ,.._ • .,, tl!lbttl fMM SUUt.M jOIIOVM JMCM tst ,, JO JO 0 IUIMif .ltctliC PtXtullt & IIUIP. I JUl .. :ttJUlM t'MC'M ,;,. t&l 

n ,. JO 0 Mfllt .... ........ lillt.lillk 2JUI.94 JtMM tM~ iJ.IAm "' 20 JO JO 0 UMit PAtD ...... IJUlM ,, ... t9JAII9S ., . ., lot 
2l ,, JO 0 MiMit bltllbf Pt.OOil Ufftit IJULM StJut.M UFilfS !4Mi9S 236 

*' JO JO 0 •n ink. IIUfuUtit tautM .. t iJUl.M UM.f4 M9S JiMm 24i 

!t JO JO 0 MMn ~r•Yt. IMt.l mutllt i.IUl.M StJUi.t4 tMts iWitn 26J ,, s; , 0 IUiMIT & APHG¥1 i1W ""'· Hfj'" Ifill IJUt.M tAUI&t4 tJUlf4 !SAtJat4 0 

" " " " tloV!ARit N+loV! PAil tcillM IUJlt4 , .. 'tm4 iosm4 46 

H ,, 
" 0 tovnfiiJ!it MtWt tlirM. m ll.fUt.94 ~MIIt4 tt11H4 ~IDM !it 

Wt ... ~ 
Jl J2 n 0 DtMallfiCII * iln Mtd fJUlM .• , JtD!cM JUAtm '" ~ 

~n 
rt I 

' \CI 
....,~ 

Vigu:te 5-2 



·~ ~---· . -······-·· u~ u•~•~"~~"'• l~LKL~ND A~l, JEXAS 

.£PORT bATE 15NOV94 M 110. "' PRIMAVERA PROJECT PLAMM!R PRECEDEICt REPoRT ITART bATE tJul94 fll bATE 1.&AUU95• 
9:44 WI fARlY fiiiSN I!XT TUO MDITNI DATA DATI tM.M flAG! 110. i ~I 

····- ----- ---- ---- . --- ·······--· ·························-···-···-·············· ·-·-···· ········ ........ ·······- ·-··· Ri ACTIVITY CJIUI lUI ACTIVItY IIICIIPTial IMLY IAlttJ Ufl lAfl TOTAL rt ID DUll IJUII I IT ART Pill II ITMT ...... fUJAT I ··--- ····· ---· ---- - --- --------·· ·······••···••••··••••·••·••··•·•····•····•·•··· ........ ········ .....•..•............ ~ 
:M " 

., 
' Hllftl N!CMIICAL I IUCTIICAL ••• Mf. , .. tSMIIIM ,.,.. ,,.,.,. 

' 
....,, 

• 45 '' • ... , no; tlVOt. Allll. bTU fMM tsMIIM tbcTM lGIIoV94 " !II " " • IOViliiiiMm APNM llCIIW I ttiU tMIIM tSMIIM 1ilovM ,,.,. .. ,, ,; "' • iUMn & NiHGVi 110ft Ditll. Mrie. ••• fMM tSMiat4 t1'1JctM JOIICWM tor 
-·-

D " " • tUMIT IIOIPITAt. I Mile. ftUINttf '""'"' tSAUIM tJ'attM JtlloVM ,,, 
, 4!1 " 0 MMIT & ..,._ .._, Mtn fJUlM ., .. I!IOCTM ID!cM us 

" " 

" 4!1 " • Mfllf I~ iadtltat M IMM t5MIIM MOtTM Mc:94 ttl 

" 4!1 ,, • ....... ~ ......... IMM ISAUII94 Jlo¥t4 tMtt4 t!4 

!4 ., 
" • ..... - ....... tMMft IMP\ tSAUIM I1IDVM tOJMtS t41 ,. 4!1 " • IUIIIUt tnMte tiLt IJUI.M tSMt4 tMtM ill Aim 914 
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CHAPTER 6 

UPDATING 

Updating as the Work Progresses. 

EP 415-1-4 
31 Oct 97 

a. General. Although great benefit can result from 
planning a job by network analysis, even greater benefit can 
come from the use of NAS as the job progresses. Since the 
original activity time durations are only estimates, actual 
times involved in activity accomplishment will vary as the 
work progresses. This can be due to any of a number of 
causes which can and will arise and cannot.always be 
foreseen. The initial plan can help get the job organized 
and scheduled, but as various activities actually take more 
or less time than originally estimated, control of the work 
is lost unless the network analysis is updated periodically. 
Updating the system is necessary to monitor progress, to 
evaluate impact of delays .and changes, and to adjust 
planning so as to meet the required completion of the work. 
The principles of updating involve substitution of actual 
occurrences in lieu of previous estimates, revising the 
logic where necessary to reflect changes or to correct 
previous errors, and then making a new analysis. For 
example, updating activity information would include actual 
start and finish dates which have occurred, revised duration 
estimates for activities for which better information i-s 
available, and addition or deletion of activities or change 
of restraints occasioned by changes in the work. Updating 
analysis is normally done by computer. Accurate agreed upon 
input information is vital to a reliable update report. 

b. Computer Updating. Input information for updating 
by ~omputer involves accurate agreed upon information: 
actual start dates, actual finish dates, revised duration 
time estimates for appropriate activities, and logic changes 
if appropriate. For those activities started but not yet 
finished, some software programs require a percentage of 
completion and others a remaining duration. Most programs 
will use either. The particular requirements of the 
computer schedule software program being used should be 
understood before updating is undertaken. Notice that actual 
start and finish r.:<ates are indicated by the letter A in the 
Early Start or Finish column. This program indicates the 
update date at the beginning of each sort. In addition these 
printouts indicate such information as earliest and latest 
delivery dates of materials, dates subcontractors are needed 
on the job and early and late dates for Government approval 
actions. Computer programs differ in some respects but this 
program is fairly typical. 
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EP 41.5-1-4 
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(1' Figure 6-1., is the schedule report with activity 
budgets. The actually completed activities with a dollar · 
value and percentage of the value of actually started 
activities based on expired duration over total duration are 
entered in the earned column and summed to attain an earned 
payment of $661,375. 

(2) Figure 6-2, the early start sort indicates the 
activities which ~ start during the remainder of October, 
November, and December ~994. The large number of activities 
indicating 28 October ~994 early start (data day 120) 
represent activities which could have started earlier but 
apparently did not. This program restricts early starts to 
the date of the update or later unless an actual start is 
entered. Similarly the early finish sort, Figure 6-3 shows 
what can finish in the same period. 

(3) Figure 6-4, the Government Responsibility Report 
shows the status of such activities with all but five done. 

(4) Figure 6-5 is a late finish sort. These activities 
are those which ~ finish in the remainder of October, 
November, and December ~994. Figure 6-6, the late start sort 
shows activities which must start in the same period. 

(5) Figure -6-7, the Mechanical/Electrical 
Responsibility Report, shows progress on the subcontractor's 
activities and the amount he or she has earned, $210,600. 

(6) Figure 6-8 is the Predecessor/Successor Report 
listing activities which are not yet completed. Note there 
are some added activities due to changes since the original 
schedule. 

(7) Figure 6-9, the total float sort. Note as of 28 
October 1994 the project completion has slipped from 14 to 
.21 August 1.995. Note that this projection appears in the 
early finish column for activity 174 but that the late 
finish has been locked at 14 August 1995 generating a -7 
float on the most critical path. If the projected 
completion is earlier than 14 August 1995 a positive value 
of critical path float would show. The negative float 
reveals that seven days must be regained in accomplishing 
activities remaining on the critical path if the completion 
of 1.4 August 1995 is to be realized. In addition, a parallel 
path of -4 days total float must also be regained. It is 
evident how easily an updated NAS reveals where and why a 
project is behind schedule and directs the manager 1 s 
attention to what must be done to regain schedule. If the 
update reveal that the cause of the project being behind is 
excusable, the appropriate action may be to extend the 
contract completion tlate accordingly. 
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CHAPTER i 

ARROW DIAGRAMING SYSTEM 

7-~. Arrow Diagraming. 

EP 4~5-~-4 
3~ Oct 97 

a. Activities. The activities from the project 
breakdown are shown as·arrows. An arrow on the diagram 
represents an activity requiring time £lowing £rom the tail 
to the head of the arrow (Figure 7-~). The description of 
the activity is usually shown above the arrow. The arrow 
can be drawn in any direction; however, the conventional 
flow is from left to right. Durations are estimated just as 
in the Precedence system and are usually shown below the 
arrow. 

b. Events. Any time period must begin at some point 
in time and end at some point in time. These points in· time 
are called "events" or nodes and are shown as circles on the 
diagram. There must be an event, or node, at ~ach end of an 
arrow (Figure 7-2). Each activity can start at only one 
event and end at one other event. 

c. Logic Diagraming. Activites recorded on the 
diagram are interrelated through the ~vents using the same 
considerations as in the Precedence system. An event can be 
the end point for one or more .activities as well as the 
start point for others. Figure 7-3 indicates that "B" 
cannot be started until "A" is finished. Any two or more 
activities which· can be started at the same point in time 
(Figure 7-4) or finished at the same point in time, (Figure 
7-5), are said to be concurrent or parallel. In Figures 7-4 
and 7-5, "C", and "D" are concurrent or parallel activities 
and "E" and "F" are concurrent or parallel. If "C" and "E" 
are in sequence and "D" and "F" are also in sequence, the 
path "CE" is parallel or concurrent with "DF" as shown in 
Figure 7-6. 

d. Restraints/Dummy Activities. When two or more 
activities must be finished before another activity can be 
started, the restraining activities must terminate together 
at the event from which the succeeding activity begins. 
Figure 7-7 shows that "P" cannot start until both "M" and 
"N" are finished. If another activity "R" is introduced and 
is restrained by "N" only, "R" could not be shown starting 
from the common event without indicating a false restraint 
by "M". A restraint or dummy activity, shown as a dashed 
arrow, is used which indicates flow of dependency but not 
time or work. A restraint is quite similar to the arrows 
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used in Precedence. ln Figure 7-8 the start of activity P 
continues to depend on the completion of both activities M 
and N while the start of activity R is restrained only hy 
the completion of activity N. A restraint normally has 0 
duration. · 

e. Activities are identified which will reveal the 
logic developed on the diagram. This is easily done by 
assigning numbers to the events on the arrow diagram. An 
activity then can be identified by the combination of the 
initial (i) e~ "'.:lt number at the tail of the arrow and the 
terminal june~ ...re (j) node at the head, the i-j number 
serving to identify the ·activity. 'Unlike the Precedence 
system, this numbering should be done sequentially with the 
(j) event number always higher than the (i) number. Such 
numbering avoids logic ~rrors called loops. Also the i-j 
number for each activity should be unique to that activity. 
At times a numbering dummy is inserted to accomplish this, 
when two activities would otherwise have the same i and j 
event numbers (See Figures "'7-J.O .&: 7-l.l.) . ~t is a good idea 
to skip numbers in a network to allow for adding ~ogic 
without violating the numbering system. 

7-2. Analysis. The breakdown of a project, development of 
logic, and estimates of duration times for individual 
activities can be done manually or using a computer. 
Analysis is normally accomplished by computer once the logic 
and durations are entered. The ~nagement data which results 
from the analysis in the Arrow diagramming system is very 
similar to that obtained in the Precedence system. There are 
some differences such as the logic can be understood from the 
(i) (j) listing and no predecessor-successor report is 
needed. There are Early Event; Times and Late Event Times 
distinct from the Early and .Late Starts and Finishes. Some 
of these are identical and some are not. The Arrow system 
does not have the Start-to-Start and Finish-to-Finish 
features of the Precedence system so, to duplicate this 
logic, activities must be broken into more detail. Dummies, 
used in logic development, should be erased from working 
reports where they serve no purpose but they should be 
retained in the i-j and the total float reports. The 
Critical Path consists of a chain of activities with o float. 
It may contain dummies. 
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SUMMARY 
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summa4Y. The above information is intended as a basic 
introduction to Network Analysis Systems. ~he figures are 
examples of the software scheduling programs which are on the 

.market. All systems depend on accurate input schedule 
information. Once that· is obtained, valuable information can 

·be derived from the analysis. Examples have been included of 
management computer sorts which will be of different value 
for different managers. Other sorts and presentations are 
available or a specific report can be designed by' the user. 
Each user must determine what information he/she needs and 
specify only that required. Techniques such as shortened 
versions of certain sorts are recommended in order to limit 
the volume of each report. CUrrent software allows the 
design of almost any kind of data arrangement desired. "The 
computer reports, if based on accurate input data, will 
project eompletion and display the causes of delay if the 
project is behind schedule. The manager can then use this 
information to decide on the most appropriate course of 
action under the contract. NAS schedules, properly used, can 
be a definite aid in executing the Government's 
:esponsibilities under a contract and requiring the 
,ntractor to execute his or her responsibility. 

a. When the Work is Changed. It is very important that 
the logic diagram be revised to reflect any appropriate 
revisions of logic, restraints, new or deleted activities, 
revised durations, and monetary values. With progress data 
posted as of the next update the impact of these changes on 
the project can be evaluated. The determination of impact on 
time and money should be made concurrently; it must consider 
the status of the project at the time the change occurs; and 
it must not be delayed for later determination. 

b. Time Scaled Diagrams. Network Diagrams can be 
constructed to a horizontal time scale. This is favored by 
some who see benefit in the visibility afforded by such a 
method. A vertical line representing the current date can be 

cdrawn and analysis made on whether posted progress is left or 
right, of the line. This is often a good briefing technique 
on a summary diagram. Also numerous computer plotting · 

•systems will generate time scaled and bar chart diagrams from 
the schedule information. These may be useful tools for 
briefing purposes. However, basic information necessary for 
project management should be obtained from the standard 
computer printouts illustrated previously. 
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