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GENERAL DISCUSSION

The scheduling and coordination of the activities of the various members of a
multi-discipline design team is a complex yet essential element of team
management. Each team member must know where he fits into the overall process,
not only in group dynamics of team meetings and joint team consideration of the
problem, but also in the precise sense of knowing where his role interfaces
with the roles of others, when his products will be used by others, and from
whom in the team he will get the information he needs to effectively complete
his work. Further, the design or research processes to be executed by each
team member, whether done jointly with other team members or singly, should be
visible to all other disciplines, for this enhances the quality of team parti-
cipation and furthers the achievement of ultimate goals of the design team.
Various disciplines do have differing traditions and work processes and oftea
misunderstandings based on such different conventions lead to more difficult
team operating problems. such as animosity, '"defensive goal tending" (the
assertion that the other member shouldn't interfere with oneself), and other

divisive team behavior.

At the outset, "tried and true'" techniques of complex project control such

as Critical Path Method (CPM) and Program Evaluation Review Technique (PERT)
immediately suggest themselves as methods of describing the various research
and design processes and interlocking those descriptions to provide an overall
coordinated analysis of specific team operations and individual team responsi-

bilities.

Indeed, many teams have begun their multi-discipline design process by preparing

a CPM of the problem before them. Few have finished under the same method of



program management, however. 1In fact, more likely than not, the systematic
management of tasks and responsibilities through PERT or CPM will be abandoned
soon after work is underway. The purpose of this document is to present a system
which does lend itself to scheduling and managing an interdisciplinary effort.

To better understand the reason for suggesting another system, it becomes

necessary to understand the premises on which CPM or PERT are based.

The Critical Path Method rests on the logical ordering of tasks, wherein the
basic logic of the task ordering is time sequentiality. That is, the CPM
network links tasks by determining which tasks must be finished before a given
task can be started. Usually, when a CPM project analysis is prepared, all
tasks are listed, and then each task on the list is examined and a judgment
made with regard to which other tasks on the list are required to be finished
before the task under consideration can be started. When this is done, all

of these assessments are assembled into a network reflecting the sequentiality
implied by this logical basis., Once the network is constructed, the time from
beginning to completion of each task is assessed and these time factors added
to the network description to determine the time implications of the network
logic. From this time-dimensioned logic the critical path (that sequence of
tasks that must be completed on schedule for the entire project to be on
schedule) and key milestones or bench marks can be discovered, and a project

schedule delineated.

PERT differs from CPM primarily in that the significant entity is an event,
rather than a task, and time is treated more realistically. The distinction
between event and task in PERT or CPM, respectively, is more semantic than
real. Events essentially are certain marking points in the logical sequence

of tasks which are of importance to project progress. However, the sequentiality



of tasks is based on the same "finish these before starting those' logic.

A PERT network looks very similar to a CPM network, except different parts
of it are given different emphasis. The more realistic treatment of time in
PERT is due to the time estimates of tasks being stated in stochastic (or
probabilistic) terms, thus reflecting the uncertainty around any estimate of

time to complete a task.

Both CPM and PERT were designed for use in construction projects, originally

in weapons systems implementation for the Department of Defense, and are now
widely used in large scale construction and complex manufacturing activities.

In these fields, the "finish this then start that" logic portrays the operational
procedures normally followed to achieve some objective. In the management of
complex interdisciplinary design teams, where the activities of many players

must be coordinated, it is natural to try and apply CPM or PERT to the design

team process.

However, it doesn't work. And it doesn't work for at least two reasons. First,
the logic of the design process does not have the same sequentiality as that of
the processes normally subject to CPM or PERT analysis. Second, CPM or PERT

" is both too complex, for it requires significant initial analysis at the outset
which is difficult to modify, and too simple, for there is insufficient detail

to allow for the proper coordination of the many team members' activities.

The primary distinction in the logic of design or research processes is that,
whereas the ending of a given task is clearly discernible, its beginning is not
so obvious. Indeed, of the many tasks before the design team at the outset of

the project at hand, virtually all of them could be started on the first day of



the project. For example, many teams begin at least the format portion of

their final reports at the very early stages of a project., Of course, it

cannot be completed before the project's technical work and reviews are done,

but it can be started almost anytime. Similarly the definition and consideration
of alternative solutions to the problem at hand oftemn starts, at least in the

minds of the team members, at the end of the very first team meeting.

The important logical distinction, then,;between design team processes and
those which traditionally use PERT or CPM is that tasks in the design process
have "fuzzyﬁ beginnings. There are rarely well defined starting points for the
various activities, Therefore it is difficult, if not impossible, to delineate
what should be completed before a given task starts, since most tasks can, and
do, start before anything is necessarily finished. This inherent logic of the
design process means that any attempt to describe it in terms of PERT or CPM
must distort the actual workings of the process, Such distortion is immediately
realized by the team members, which, in turn, leads them to either mechanically
force their work into the required mold, or largely ignore the procedural impli-

cations of the project management network, thus voiding its primary validity,

Neither activity, of course, is conducive to overall team operations.

The second difficulty arises out of the cumbersomeness of PERT or CPM when
modification is necessary and when sufficient detail must be illustrated in

the network descriptions. There has never been a case in this author's

experience where, after an initial project logic description and schedule calendar
had been specified, that some unforeseen problem or external change in conditions
did not force the initial description to be out of date. Such situations where
this does not occur must be rare. Thus any project definition established at

at the outset of a program (in Step 1) must be done in such a manner as to permit

its modification, if and when necessary.



If the project descriptive tool is CPM or PERT, then this expected need to
modify forces one of two things to happen. First, the initial project
description can be done on a general level. This means that fewer tasks would
be described. Therefore, there would be fewer tasks to modify, and the network
would be less sensitive to program changes. However, such levels of generality
are costly in terms of precision of work flow descriptions and eventually in
delineation of responsibility. This latter point can be quite important if the
project is large and controversial. One of the most severe attacks on the
operation of a multi-discipline design team is that of a community group who
asserts that the design team is fuzzy in its responsibilities. Furthermore,
when the project is controversial and large, to describe the work program in
detail sufficient to clearly identify responsibility requires an extensive

PERT or CPM network.

I1f this is the case, then the second problem alluded to above happens. This

is that changes in the project description need to be reflected in modification
to a large network, which can be a very large administrative and bookkeeping
task. In the construction industry, for example, where PERT is used and the
networks are quire complex, computers are used to manage the network.

However, in all but the very largest highway team problems, the added expense
of computers and their supporting staff cannot be justified. But without such
a bookkeeping capability, modification to a complex network just cannot be
done. 1In fact, it often takes longer to modify the network than it does to

execute the various tasks described in it.

Of these two options, the one most often elected is the first, but the one

needed for effective project display is the second.



In response to these difficulties with traditional methods of project
scheduling and control, a system has been designed specifically for the types
of problems undertaken by multi-discipline teams., It is called Team Program

Logic, or TPL. The objectives of TPL are these:

1) Provide for a description of a project of sufficient detail to
define precisely the responsibility of each team member, on the one
hand, and the responsible team member for each project task, on the
other.

2) Provide for ready modification under the inevitable changes that will
occur, and yet maintain its level of detail.

3) Provide the capability of easy communication of the program to the
community and other interested parties.

4) Recognize the inherent logic of a design process, i.e. that tasks
can begin at any time, but must end in some sequential order,

5) Provide for the precise description of inputs and outputs of each
task, so that the basis for a sequential relationship between
project tasks can be seen.

"nested" descriptions

To achieve these objectives, TPL uses the principle of
of program activities. It is recognized that a general level of project
description is needed for comprehension by all team members and outsiders.

A block diagram is usually prepared relating these general level tasks to each
other according to the logical premise that a first precedent to a given task
must be completed before the given task can be completed. This block diagram

is called a level one logic diagram. Figure 1 illustrates the general multi-

discipline design team work tasks as a level one logic diagram.

Level one logic is of no use in illustrating the processes of execution of

each general task, however, and is hence of no use in making that visible to

all team members. Therefore, in TPL each level one task is broken down into



a second level of detail, wherein the operational aspects of each gross task

is explained,.

Essentially, a block diagram of each level one task is prepared, showing how
it would be executed. Furthermore, it is developed as though that particular
task were the only one under consideration, i.e., in a self-contained manner.
(Once two or three sequential tasks at level one are described at level two,

the level two tasks can be appropriately interrelated.)

Often, however, even at the operational detail of level two, the responsibility
for some tasks will not be clear. That is, there will still be level two tasks
that have more than one team member involved in their execution. This is an
undesirable situation from a team management standpoint, for shared-responsi-
bility tasks are difficult to maintain management control over. In such cases,
it might be necessary to develop some level two tasks at even greater detail,
in order to isolate responsibility. As was the case with the transition from
level one to level two, the transition from level two to level three is done

by considering a single level two task and describing its operation in detail
by itself, connecting it to other level three task descriptions if necessary

only after the breakdown is completed,

It is rare, but possible, that even a level three description will not
isolate responsibility., If this is the case, then level four or more descrip-
tions of selected tasks can be developed. This usually occurs, however, only

in the most complex multi-discipline team projects.

Figure one shows the relationships between the various levels of program

logic description.
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In the use of TPL a level one diagram is always prepared, and, subject to time
nesting discussed below, so is a level two. Level one can be used for general
presentation to the public and as a general guide to overall team operations.
Level two and lower are operational descriptions of the process which are
developed for managerial purposes. Notice that, however, levels three and lower
are not necessarily assembled for every level two task, but only for those

tasks where responsibility is not clear. This illustrates a fundamental
characteristic of TPL: One does not describe the program in any more detail

than is necessary for effective management.

This selective breaking-down, or nesting, of task descriptions allows another

dimension to the use of TPL. This is nesting in terms of time.

At the outset of a project, with at least some changes expected, it is not
necessary to carry every level one task to level two or lower. Only those in
near proximity to the present need be so described., What constitutes proximity
depends on the project. However, by way of example, a year-long design project
would have level one developed for the entire year, level two developed for

the next four months, and necessary levels three or four for the next two months.
This type of nesting with relation to time prevents excessive detailing early

in the project, and permits much more ready modification of the project

description. Figure two illustrates this time-dependent logic description.

Of course, in order to have time-nested logic descriptions, one must have time
data included in the TPL documentation. This is not included in the logic
diagrams because of the need to keep the process logic clear, but is defined
in a piece of documentation called a project calendar. Looking somewhat like

a classical Gannt chart, it shows the calendar time to be spent on each task.



For each level of logic a calendar should be prepared. It follows, then,
that the calendars are also nested, both in logic level and in time. Again,
this nesting provides flexibility in terms of possible schedule modification.
Figure three illustrates a hypothetical calendar for a level one logic

diagram.

A third set of documentation is usually prepared with a TPL description of
a project. It is called the product specifications, or PS, A PS is written
for each task at its finest level of detail, i.e., at thatlevel of description
for which there is a uniquely responsible team member. A PS is merely a
sheet which identifies

1) What is to be the product(s) of the task

2) When are they due

3) What outputs from other tasks are needed for the completion

of these outputs
4) What outputs from other tasks need this output for their

completion.

Figure 4 shows a sample PS. The purpose of the PS is, of course, to delineate
the exact relationship between tasks, and thus the substantive basis for their
interrelationship. Of course, PS's are not prepared until the lowest level of
detail is defined. This means, then, that they are prepared only for near
term products that have been identified in near-proximate time; i.e., they

are subject to time nesting.

Thus TPL includes three pieces of documentation, as shown in figure 3, These are:
1) The logic diagrams, showing the logical interrelationships of tasks
at various levels of detail, subject to "end this then end that"

logic.
10
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" IGURE FOUR: OSAMPLE FRUDUCI OFECIFILAILUN

HicHwAY DESIGN TEAM - psp____?7
PRODUCT SPECIFICATION
Task__2:3 ResponsIBILITY_ Urban Planner _Pace 1 oF 1.
NO, DESCRIPTION LOGIC DUE DATE
IN out
2.3.1 Map of general zoning- through- 2.1 2.8 June 30
’ out region
2,3.2 Detailed zoning maps of areas in 2.1 2.8 July 15
immediate vicinity of facility
sites ' -
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II.

2) Calendars, showing the time of execution of each task.
3) Product specifications, showing the precise products and respon-
sibilities for each task, and prepared for the lowest level of detail

of each task description,

It is possible, with little difficulty, to use the TPL description of a program
as a basis for allocation of budget and cost control, The only requirement is
the preparation of supplementary documentation describing cost allocations to

task and to time.

OPERATIONAL PROCEDURE

The primary responsibility for preparation of the TPL description of the
program rests with the project engineer. However, he should, and must, enlist
the services of the other team members for a proficient execution of team
management, The general flow of the work of program documentation preparation
is shown in Figure 5. Each step in this process is described below. However,
the unique character of each individual project should be considered in
following this procedure, and appropriate variations made from it when the

situation demands it.

The sixteen procedural steps recommended for preparation of TPL documentation
will be discussed in detail.

1. Development of Level One Logic Diagram By Project Engineer (PE). The

first task is the development of the general task description and logic flow

of the level one diagram by the P,E, In Figure 6 a general level one as stipu-
lated in other State Highway Department Guidelines is presented. This can be
used as a guide, either to be adopted as is, or modified to suit the unique

characteristics of the situation at hand.

14



{

SIDPUI T DO

t3A14 3UN9T4

72p030p aavdaad
sIoquap uva]

el

suo19vo1f109dg

NOTLVYVdIYd NOILYLINIWNDIO( 4L ¥04 3¥NAI00Y{ d3L1s3oong
*SUDPUDIDO PUD .
= *soads gzonpoad oq
- o DpUsI 00
says17qnd ad smazaaa *q'd
9r SI
*papaau
v ‘a8(0] a0
¢ 872097 93D340 suogvorfio0ads
gonpouad
0L smozasd *q 'd
< 124
sysp3 23v
-017dnp aaq0s24
A3172q28U0 '
8 -dsaa gugofl
uo140027dnp
\\\
g 18027 fo uol Y P suo1qd1a080p

-3dopy pup uois AmTIIII)&oemUQsNsz

-8nog1p qswwawm

UOU

I

gonpoug aav

rodd Joquay uDad]

omg 18a2] 823
=07 288D g °d

44

oMy 1@ae] 2al

BAQUBY UWDI]

q0adsaa suavdauad;

l

9

@oIy3d 3ILvadn AY¥3IAI d31vV3Id3Y YV MOT3E SHSVL

SIONVHD 21907 3INO 13ATT 41 ATINO Q31vId3IY YV 3A08Y SHSVL

a1npayos poraad
ow13 8398 ‘g °d

S

SU018SN0SL]

‘01607 ouo

JoqUB UDa]
smazasx g ‘d

18087 J2PLSUOD
sIBQUBN W3]

#

ADPUS] DD

auo 78097 3foap
gaaprdaad g °'d

uwaboip 01607

goavdauad °*F°'d

4

g

1

auo 19097 3fDIP

I

15



WY¥OVI( 91907 3NQ J3AT] £SS300¥J vyINIQ Wv3] NOISI(

<

tXIS 3¥N9I4

S

Axouumg
U0 130207 A@
/ubrseq _
N uogonlvAY
I A3 1unuwoy
F2UBWS 9
sauo0day suUO13D Amiﬁuwm 2o0dut SU013D m*
p 1vaoxddy ~pUauLLOD DY 71D3uswUOL| N FuswUoDdY A
10uU1g 10U ~1aug 3f0ag JIDULUL] BAT
¢l or 8 L uo130n7
-vag 703U2
L —wuoazauy
puv bup
& 5
g T'g mm wed2UIbUY
1ouzd

S

uo1u2dp

A3 2unuauo)

¢
| uo13
U0130UL7 97 ~v21uwbag
2a130ULI2TY Apnag
4 I

‘uop

~20avdadg mw
Rxozuaaur
4

16



2. Development of a Level One Project Calendar by the P.E. The Project

Engineer should also assemble a level one project calendar at this point.

This will set the general framework for estimation of time in future steps

in the documentation procedure. However, the time estimates here should be
considered, insofar as external circumstances (imposed deadlines, etc.) permit,

tentative, and subject to modification as a result of further tasks.

3. Team Member Consideration Level One. At this point, each team member

should take the level one logic diagram and describe his role, in general
terms, in each level one task. To facilitate this, the forms illustrated in
Form 1 may be used. The purpose of this activity is to guarantee that all

team members are thoroughly familiar with level one, and as a necessary prelude

to Step 6, preparation of level two logic descriptions.

4, Review of Team Member Considerations by P,E. The results of Step 3

are here reviewed by the P.E. This should give him a clear indication of the
general areas of responsibility for each team member, and allow him to judge
the efficiency of the level one logic description in light of the operations of
other team members. This may necessitate revision of the level one diagram to

some degree, and this should be done at this time,.

5. Establishment of Time Period for Level Two and Lower Logic Descriptions.

At this step of the procedure, the P.E. determines the best time period for
detailed logic diagram preparation. In coming to this decision, the P.E. should
take into account, the complexity of the project, the likelihood and rapidity of
external change, and the overall project length. As a general guideline, time
periods for level two and lower logic should not be less than two months, nor
longer than six. Whenever possible, time period scheduling should coincide

with the ending schedule of level one tasks. This simplifies the updating

process.

17



Form No. 1: TEAM MEMBER DiscussioN oF GENERAL ProJyecT Logic,

Team MEMBER: GENERAL AREA OF RESPONSIBILITY
PREPARED By_____ DaTe -

PaGE OF

RETURN To PROJECT ENGINEER BY '

For each of the twelve tasks below, please describe the general rature of your
work in that task. Refer to the level one logic diagram for the general name
and. eontent of each task.

Task 1:
TA§<2:
1ﬁsgfﬁ
Task 4:
Task 5:
Task 6:
.TASK 7 ;
TA&(?:

Task 9:

18



Form No. 1, page 2.

Task 10:

Task 11:

Task 12:

SUGGESTED I"ODIFICATIONS, .
Below please indicate any suggested modifications (additional tasks, task redesf-

initions, etc.) to the above twelve. Be especially aware of instances where the
level one logic does not suit well the operation of your responsibility.

19



Also at this step, the P.E. delineates when the level two and lower logic
descriptions shall be done for succeeding time periods. This should be
started no later than one month before the end of any time period. Note

that this is not necessary for all time periods to be of the same length.

As an aid to this step, a simple form such as that of Form 2 can be used.

6. Team Members Prepare First Period Level Two Descriptions. In this task,

each team member takes the level one tasks that need refining in the first
period and prepares a level two description of his role in that task. He should
also describe expected interrelationships with other team members. Only the
tasks which fall in the first time period need to be discussed. Forms like

that shown on Form 3 may, if desired, be used to ease this process. It may
well be necessary, and is certainly desirable, for team members to communicate

with one another during this step.

7. Project Engineer Assimilates Team Members' Level Two Descriptions and

Prepares Overall Level Two. Here the P.E, takes the output from Step 6 and

prepares a level two description of the tasks in the first time period. He
should note if any tasks appear in more than one team member's descriptions
(duplication), or if any tasks are going to have joint responsibility between
two or more team members,

8. Duplication or Joint Responsibility Branch Point. If there is duplication

resulting from Step 7, then the procedure moves to Step 9. If there is joint
responsibility, it moves to Step 10. If neither is the case, the procedure

moves to Step 11.

20



Form No. 2: ProJecT Locic UPDATE SCHEDULE

DATE._____ RevisioN No.___ SUPERSEDES SCHEDULE OF
PREPARED By . APPROVED BY_
Tive Periop 1: Update to be completed by (This is the initial break-

down of tasks in the project.)
Tasks expected to be broken down to level two or lower:

TiMe Periop 2: Update to be completed by
. Tasks expected to be broken down to level two or lower:

Tive Periop 3: Update to be cormpleted by
Tasks expected to be broken down to level two or lower:

Tive PerioD 4: Update to be completed by
: Tasks expected to be broken down to level two or lower:

B

Tive Periop 5: Update to be completed by
Tasks expected to be broken down to level two or lower:

Tive Periop 6:  Update to be completed by
: Tasks expected to be broken down to level two or lower:
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Form No. 3: Team Memper LEVEL Two Locic DeEscrIPTION

Team MeMBER PAGE __OoF

PREPARED BY DAaTE

PART ONE: Below please list all level two tasks, a short name for each, and
a reference number for comparison to Part Two. Use additional
pages if necessary and nwrmber them above, as shown.

Lever OnE | DESCRIPTION SHorT Nave Rer No,
Task No.

22




Form No. 3, Continued.

Please sketch below the logical reletionships between each of the
Be sure to use the appropriate reference nurlers,

PART Two:
For example, the second task at level

tasks described in part ore.

prefized with the level one task nwrmber,
two wnder task 1 at level onz should be number 1.2, the third task 1.3, etc.
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9. Resolution of Duplications. In the case of duplication, the P.E. sits

down with the affected parties and clarifies the duplication. Any duplica-
tion is either an actual duplication of work, in which case the P.E. must
decide who shall be responsible for the task, or it is an apparent duplication
because of similar task descriptions. If this is the case, then the tasks

should be rephrased to clarify the distinction between them.

10. Development of Level Three Logics. In the case of a level two task

having joint responsibility between two or more team members, the P.E. requests
at this step a level three description of the joint task. Each affected team
member develops his respective elements of this description. 1If, after the
assembly of a level three description, there are still joint responsibilities
evident, he may have the team members go to level four. Form 4 is suggested

for this activity.

11. Review Discussion and Adoption by Team. At this step, the completed level

two, and any supplementary levels three or four (or lower) logic descriptions
are reviewed by the team, discussed, and after making any necessary modifi-

cations, adopted by the team.

12. Preparation of Product Specification by Team Members. At this step,

each team member specifies which products he will produce from each of his
level two (or lower) tasks. Form 5 is suggested as a format for this. The
product specification should be succinct, but clear, and should only consider
products that will actually be produced as documents or other artifacts.
Discussions, hearings, etc. which, in and of themselves are not products,
need not be specified. (However, documents such as minutes, which result

from hearings or meetings might qualify.) Also, interim products that are
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Form No. 4:. | evVEL THREE oR Lower Locic DESCRIPTION
Team MEMBER PaGE OF

PREPARED By DaTe

PART ONE: Below please list all sub-tasks, a short name for each, and a
reference nurber for corparison to Part Two. Use additional pages
if necessary, numbering them above in the spaces provided.

IGHER

VEL
Task Mo. | DESCRIPTION SHORT NAME Rer No,

25



Form No. 4, Continued
PART Two: Please sketeh below the logical relationships between each of the

tasks described in part one. Be sure to use appropriate reference nwmbers, pre-
fixed with the higher level task number.
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produced prior to the completion of a task need not be specified.

The due date portion of the product specification can be fitted in when it

has been determined from Step 13.

13. Preparation of Detailed Project Calendars by Team Members. Simultaneously

with the stipulation of product specifications are the determination of detailed
calendars. These should be done at level two and all lower levels where they
exist. Form 6 is a suggested forwat for this information. The data from

this activity can be transferred to the Product Specifications upon completion.

14, Project Engineer Review of Calendars. At this point, the Project Engineer

reviews the calendars and prepares a combined calendar, Simultaneously, he

is conducting Step 15. As he reviews and prepares the calendars, he should
note any conflicts between calendar dates and externally imposed deadlines,
including the level one calendar, and assesses if the logic of the logic
diagrams are being violated. (This means that the calendars should reflect
the proper sequence of tasks.) If there is any difficulty with the calendars,
he should see that they are rectified via discussions with the appropriate

team members,

15. Project Engineer's Review of Product Specification. The P.E, also reviews,

at this point, the product specifications submitted by the team members. He
should check for clarity and consistency with the logic descriptions, clarifying

any problems with affected team members.

16, Publication of Detailed Calendars and Product Specifications. The accumu-

lated product specifications and final detailed calendar are now published for

27



Form No. 5: PRODUCT SPECIFICATION

TAsK

No,

RESPONSIBILITY

s PAGE _

DESCRIFTION

28

IN

LOGIC

ouT

PSP

OF

DUE DATE




Form No. 6: DETAILED CALENDAR
UppATE .PERIOD
TeaM MEMBER

PrePARED By

Task Numer | CompLETION DATE

Task NUMBER

29

PAGE_____ OF

DATE

ComPLETION DATE



all team members, The calendar can be in the form of a chart, while the product

specifications are best put in a loose leaf notebook.

At each update period (as specified in the update schedule resulting from
Step 5) Steps 6 through 16 are repeated. It is at this point where altered
external circumstances, internal shifts in time or process, and newly discovered

technical aspects of the job at hand are introduced into the management process.

If significant changes in the project have occurred, it may be necessary

to modify the level one logic or calendar. The modification of the calendar
has no effect on the documentation update. However, a change in level one
logic will necessitate beginning the updating process at Step 1 rather than

Step 5.

Lest it seems to the reader that this procedure is cumbersome, let it be noted
that the entire process takes only a few days for most projects. In Figure 7
a suggested calendar for the process of Figure 6 is illustrated. Note that
the entire sequence takes only ten calendar days, and the updating process

only six days.
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