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SECTION 1 - INTRODUCTION

1.1 PURPOSE AND SCOPL

The purpose of the Preccdence Network (PN) is to generate scheduling
information concerning activities necessary for the completion of a
project so that management can monitor project progress, recognize
otherwise unseen activity dependencies and allocate project resources

in a manner optimal for completing a project in the minimal

time. PN achieves this objective by utilizing critical path methods to
analyze and compare both the static and dynamic network models describing
a project and by producing output reports in a variety of formats to aid

and inform all levels of management throughout the development process.

1.2 BACKGROUND INFORMATION

Use of the PN system requires the performance of two general activities
associated with project management. These activities involve initially
developing an initial network model, and secondly, periodically updating
the model to reflect the current status of the project. Satisfying these
requirements enables the PN system to provide the most accurate informa-
tion possible, permitting the user to make interpretations and suggest

courses of action.

The PN system has certain constraints concerning activity attributes that
must be observed to ensure proper operation. These constraints are
described as follows:

® Project activity capacity not to exceed 750

o Total predecessor capacity not to exceed 1000

1-1
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° Maximum number of predecessors per activity not to exceed 99

Any other constraints that exist in PN are described in their appropriate

section in this manual.

1.3 REFERENCES

The following documents may aid the PN user:

® IBM System/360 Operating System: Job Control Language Reference,

3 IBM Systems Reference Library, GC28-6704.

® IBM System/360 Operating System: Fortran IV (G and H) Program-

mer's Guide, IBM Systems Reference Library, GC28-6817.

1-2
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SECTION 2 - PROGRAM OPERATION

2.1 OVERVIEW

The Precedence Network consists of three main components which establish

the network from the activity data, determine a schedule from estimated

or actual start or completion dates and generate the various reports
AR based on the calculated information. The nine possible reports in order

of appearance are:

® Predecessor Network

® Successor Network

@ Activity Schedule (relative)

® Activity Schedule (calendar form)

® Activity Completion Summary (estimates)
® Activity Completion Summary (actuals)

° Cumulative Activity Completion Plot

® Section Manager Summary

® Milestone Schedule

The first six reports are produced during every execution of PN while
the last three reports are optional. The Activity Schedules may be gener-

ated from either the original schedule consisting of estimates only or

. from the current network composed of actuals when they are available.
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SECTION 3 - PROGRAM INPUTS

3.1 CONTROL CARDS

Inputs to the Precedence Network System consist of control cards and
activity data. Control cards direct the PN program to perform particular

functions; activity cards define the network.

There are eight control cards that are used to determine the program
options and provide input information. The format of each card and the
program options associated with it are described below. All control

cards have a fixed format.

3.1.1 Network Card

The Network Card is used to input information necessary to use any aspect
of the system and is used unconditionally in conjunction with the Activity
Completion Summary Card (Section 3.1.3). The information communicated by

the Network Card includes the following:

® Network title

° Project start date

® Time scale

® Actuals /Estimates selection

£ Section Manager Summary option
® Milestone Schedule option

L Current date

@ Expected project completicn date

® Cumulative activity completion plot option

3-1
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The Network Card must always be the first control card in the input stream.

NETVWRK CARD

COLUMN CHAR TYPE DESCRIPTION
1
1-u40 AN Title of output.
Network title is a 40 character string,
41-u6 N Project start date in the form MMDDYY
where:

MM=month DD=day YY=year

47 N Time-scale flag. This flag is used to
indicate the units (days or weeks)
associated with estimates on Activity
Identification Card (Table 3-1).

1 - weeks 0 - days

u8 N Actuals option. This flag indicates i
whether the Activity Schedule (Sections 4.4
and 4.5) is determined from the initial
network (estimates only) or current network
(estimates and actuals).

0 - Estimate 1 - Actuals

49 N Section Manager Summary option.
0 - Section Manager Summary (Section 4.9) 3
not produced.

1 - Section Manager Summary (Section 4.9)
produced.

50 N Milestone Schedule option.

0 - Milestone schedule (Section 4.10) not
produced. :

1 - Milestone schedule (Section 4.10) pro-
duced.

51-56 N Current date in the form MMDDYY where:
MM=month DD=day YY=year

57-62 N Expected project completion date in the form
MMDDYY where: =month DD=day YY=year

63 N Cumulative Activity Completion Plot option.
0 - Plot control card (Section 3.1.2) not
read and Cumulative Activity Completion
plot not produced.

1 - Plot control card (Section 3.1.2) read
and Cumulative Activity Completion Plot
(Section 4.7) produced.

A e S S ARV e et b Al




3.1.2 Plot Card

This card contains two dates to be used by the plot géneration module.
The first date refers to.the minimum of the interval tlat is to be
plotted, while the second date refers to the maximum of the interval.
This card should not be included in the input stream if the Cumulative .

Activity Completion Plot {Section 4.8) is not requested.

COLUMN  CHAR TYPE DESCRIPTION

1-6 N Plot interval minimum in the form of weeks after 28
project start date, right-justified floating point,

- 8-13 N Plot interval maximum in the form of weeks after
project start date, right-justified floating point,

3.1.3 Activity Completion Summary Card

The Activity Completion Summary card is used to establish the interval in

which completed activities are accumulated for both the Activity Completion
(

Summary (estimates, Section 4.6) and Activity Completion Summary (actuals,

Section 9.7). The card contains two dates and an increment value. The
dates aré.used to épecify the minimum and maximum of the time interval

T' while the increment is used to partition the time interval intorsmaller
segments so that the frequency of completed aétivities may be determined
: for each subjnterval. There is an implied time unit of da&s'or weeks
associated with the increment value that is co£sistent with the time unit

selected for the time scale flag on the Network Card (Section 3.1.1).

s S 3 s
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COLUMN CHAR TYPE DESCRIPTION

1-6 N Activity Completion Summary (4.6 and 4.7) minimum ~
in form MMDDYY where: MM = month DD = day j
YY = year
7-12 N Activity Completion Summary (4.6 and 4.7) maximum ‘
in form MMDDYY where: MM = month DD = day
YY = year
]
13-15 N Increment value. In form X.Y where X and Y are tl
decimal digits |
i

3.1.4 Section Manager Summary Card - 1

The Section Manager Summary (Section 4.9) allows each activity to be broken
into three categories: In the network input data, each category would be
denoted by a unique number, the last digit of which is used to select the
reporting category. This control card is one of four which affects the
Section Manager Summary. If any of the four is provided by the user, all

four must be provided. |

COLUMN CHAR TYPE DESCRIPTION

& N Category-one. The value indicates that scheduling
information concerning activities that end with
that digit will appear in category one of the
Section Manager Summary (Section 4.9).

2 N Category-two. The value indicates that scheduling
information concerning activities that end with
that digit will appear in category two of the
Section Manager Summary (Section 4.9).

3 N Category-three. The value indicates that
scheduling information concerning activities that
end with that digit will appear in category three
of the Section Manager Summary (Section 4.9).




3.1.5 Section Manager Summary Card - 2

The date on this card appears on the upper right corner of the Section

Manager Summary (Section 4.9).

COLUMN

CHAR TYPE

" DESCRIPTION

1-8

AN

Date of report in -the form MM/DD/YY

3.1.6 Section Manager Summary Card - 3

This card is used to select report data and control pagination for the Section

Manager Summary (Section 4.9).

fied by a five digit activity number. Using this control card, the user may
specify up to five disjoint ranges of activit}lnumbers fo‘be reported on

separately. Also, for each of these ranges, another pafameter may be speci-
fied to control pagination within the range.

digit number within the activity number such that when the value of that digit

In the network raw data,each activity is identi-

changes, a page advance will occur.

This parameter gives the relative

COLUMN CHAR. TYPE DESCRIPTION

1-§ N Range one minimum

7-11 N Range one maximum

13 N Range one digit position for page advance
15-19 N Range two minimum

21-25 N Range two maximum

27 N Range two digit position for page advance
29-33 N Range three minimum

35-39 N Range three maximum

41 N Range three digit position for page advance

3-5




COLUMN CHAR TYPE DESCRIPTION

43-47 N Range four minimum | ;
49-53 N Range four maximum % 4
55 N Range four digit position for page advance %
57-61 N Range five minimum ; é
63-67 N Range five maximum

69 N Range five digit position for page advance

3.1.7 Section Manager. Summary Card - 4

This card inputs the character strings used to denote headings at the top

of each page in the Section Manager Summary (Section 4.9). Section 3.1.4

indicates how the categories are chosen.

COLUMN CHAR TYPE DESCRIPTION
1-16 AN Category one heading. TIn the form of 16 character
string.
17-32 AN Category two heading. In the form of 16 character
string.
33-u8 AN Category three heading. In the form of 16 char-
acter string.

3,1.8 Milestone Card

The Milestone Card communicates four items of information to the milestone
generation module: the project start date, the milestone interval minimum,
milestone interval maximum and a flag indicating the units associated with

estimates on Activity Identification Card. The project start date on

the Milestone Card is the same date that appears as the secend item on the

k|
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Network Card (Section 3.1.1). The interva) minimum and meximum select

the activities that are represented on the Milestone Schedule (Section 4.10
The time scale flag on the Milestone Card indicates the units (days or
weeks) that are associated with estimates on Activity Identification Card

and is identical to the third item on the Network Card (Section 3.1.1).

COLUMN CHAR TYPE DESCRIPTION

1-6 N Project start date in the form MMDDYY where:
MM = month DD = day YY = year

7-12 N Milestone interval minimum in the form MMDDYY
where: MM = month DD = day YY = year

13-18 N Milestone interval maximum in the form MMDDYY
where: MM = month DD = day YY = year

19 N Milestone time scale flag 1 - weeks 0 - days

g e —————— ST ———T T VY




3.2 DATA CARDS

There are four unique data cards used by PN to define each activity.
Three of the four are required; the fourth is used to accomodate large
numbers of predecessors. The first required card is the Activity Identi-
fication card. It gives activity name, number, and time required. Also
provided are responsible individual/organization and scheduled start
time. Generally, activities with predecessors are specified without a

scheduled start time so that the network algorithm can compute a start

S — S ——r

time. If the start time is provided by the user, the network is forced
to use it instead of a computed time. The card format is shown in

Table 3-1.

The second mandatory card for an activity is the Activity Progress card
and is used to record actual start and completion dates of the activity.

The card format is shown in Table 3-2.

The third required card, the Activity Predecessor card, describes how
many predecessors an activity has and provides space for eight predecessor
designations. If there are less than eight predecessors, unused fields
are ignored and should be omitted. If more than eight predecessors

exist for an activity, the optional fourth card is used. The Activity
Predecessor Continuation card allows space for eight predecessors. If
less than eight are needed, the remaining spaces are ignored and may be
omitted. If more than eight exist, additional Activity Predecessor Con-
tinuation cards are used. A maximum of 99 predecessors per activity is

allowed by PN. The format of the Activity Predecessor cards is shown

in Tables 3-3 and 3494.

3-8
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TABLE 3.1. Activity Identification Card

COLUMN CHAR TYPE DESCRIPTION
1 N Card type identifier. This field must contain a
numeric one.
3-8 N Activity number in the range of (000000-999999).
10-25 AN Activity name. A 16 character field in which
the first six characters identify the activity,
followed by a hyphen, followed by a maximum
of nine characters describing the activity's
function, i.e., SAMPLE-DSGN.
27-28 A Responsible programmer initials. A two character
. field, i.e., MC
30-35 N Activity completion estimate. Real valued number
right justified, i.e., 2.1
37-42 N Scheduled activity start date in the form MMDDYY

where: MM = month DD = day YY = year; i.e.,040178

". W" ‘v—— : ~*\ » -
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TABLE 3.2. Activity Progress Card

COLUMN CHAR TYPE DESCRIPTION
1 N Card type identifier. This field must contain a !
numeric two. i
3-8 N Activity number in the range (000000-999999). | ;
30-35 N Actual start date in the form MMDDYY where:
MM = month DD = day YY = year; i.e., 040178
37-42 N Actual completion date in the form MMDDYY whepe:
HH.= month DD = day YY = year; i.e., 042078

3-10
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TABLE 3.3, Activity Predecessor Card

COLUMN CHAR TYPE DESCRIPTION
1 N Card type identifier. This field must contain
a numeric three. g
: 3-8 N Activity number in the range (000000-999999) E
' 10-11 N Number of predecessors. (Integer value right
justified); i.e., 10. Maximum of 99.
13-18 N Predecessor one. Six digit activity number
20-25 N Predecessor two. Six digit activity number
27-32 N Predecessor three. Six digit activity number
34-39 N Predecessor four. Six digit activity number
41-46 N Predecessor five. Six digit activity number
48-53 N Predecessor six. Six digit activity number
j 55-~60 N Predecessor seven. Six digit activity number
62-67 N Predecessor eight. Six digit activity number

1 3-11




TABLE 3.4, Activity Predecessor Continuation Card

COLUMN CHAR TYPE DESCRIPTION
i N Card type identifier. This field must contain a i
numeric four. 1
e . i1 3
13-18 N Next predecessor. '
20-25 N Next predecessor.
27-32 N Next predecessor. %
|
34-39 N Next predecessor. |
|
1
41-46 N Next predecessor. |
i
48-53 N Next predecessor. é
’ ;
55-60 N Next predecessor.
62-67 N Next predecessor.
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3.3 DATA SETS

PN uses the following data sets:

® PN network input raw data set
® Section Manager Summary input data set
° Milestone Schedule input data set

@ PH output data set

° PN control card input data set

3.3.1 PN Network Input Raw Data Set

DDNAME FTO9F001 specifies the network activity information and must be in
the form of a physical sequential data set with a logical record length
of 80 bytes. The block size may be varied by the user. Record format is

described in Section 3.2.

3-13




3.3.2 Section Manager Summary Input Data Set

DDNAME FT12F00l specifies the information used as input data to the module
generating the Section Manager Summary (Section 4.9), and is in the form
of a sequential data set. Logical data records are 105 bytes long and can
be blocked by the user. An example of how to specify the Section Manager
Summary input data set follows:

//FT12F001 DD DSN=&&TMSMR,DISP=(NEW,PASS,DELETE),

// SPACE=(TRK,20) ,UNIT=SYSDA ,DCB=(RECFM=FB ,BLKSIZE=105)

This data set is created by PN and requires no specific user input.

3.3.3 Milestone Schedule Input Data Set

DDNAME FT13F001 specifies information necessary to generate the Milestone
Schedule (Section 4.10). Logical data records are of variable length and
can be blocked by the user. An example of how to specify this data set
follows:

//FT13F001 DD DSN=6&&TMMLN,DISP=(NEW,PASS,DELETE),

// SPACE=(TRK,20) ,UNIT=SYSDA,DCB=(RECFM=VB ,BLKSIZE=3508)

This data set is generated by PN and requires no specific user input.

3.3.4 PN Output Data Set

i
!
DDNAME FTO6F00l1 is used for print. Logical data records may be blocked { ]
|
|

and are 133 bytes in length using ASA control characters.

3.3.5 PN Control Card Input Data Set i

: DDNAME FTOSF001 specifies PN input control cards. Logical record length

is 80 bytes and may be blocked by the user.

3-14
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3.4 JOB CONTROL LANCUAGE

The following is a sample of PN JCL including control cards: i

// EXEC PGM=MLCPM,REGION=450K
//STEPLIB DD DSN=TM.LOADLIB,DISP=SHR
//FTO9F001 DD DSN=TM.RAWDATA(WORKBLD4),LABEL=(,,,IN),DISP=SHR
//FT12F001 DD DSN=§&TMSMR,DISP=(NEW,PASS,DELETE),
// SPACE=(TRK,20),UNIT=SYSDA,DCB=(RECFM=FB,BLKSIZE=105)
//FT13F001 DD DSN=&&TMMLN,DISP=(NEW,PASS,DELETE),
// SPACE=(TRK,20),UNIT=SYSDA,DCB=(RECFM=VS ,BLKSIZE=48)
. //FTO6F001 DD SYSOUT=A
//FTOSF001 DD *
BUILD IV REFDATL: 04/01/78 04017811110313780302781
9.0 3%.0
0401781103781.0
123
09/19/78
00000 30000 4 30001 99999 3
DESIGN CODE TEST
0401780401780809781
/%

T T

An explanation of the options specified on the control cards in the above

example is provided below. Descriptions are in the order in which they

appear in the input stream.

The Network card is composed of the folliowing fields: i

® (Build IV REFDATE: 04/01/78) appears in the Network title !
@ (040178) project start date

° (1) timescale flag (estimates expressed in weeks)
® (1) actuals option (schedule determined from current network) ]
.. (1) Section Manager Summary option (report generated)

@ (1) Milestone schedule option (report generated)

(091978) Current date

R »N. W?f‘,i}"‘.f;t."'ﬁnv ,4’:.."»\._ o

R AN o e 1 g ORI TR N N MY



(090278) expected project completion date

(1) Cumulative Activity Plot option (report generated)

The plot card consists of two fields:-

(9.0) interval minimum is nine weeks beyond project start date

(31.0) interval maximum is thirty-one weeks beyond project

start date

The Activity Completion Summary Card consists of the following:

(ou40178) interval minimum

(110378) interval maximum

(1.0) subinterval size

Section Manager Summary Card-1 contains three fields:

(1) activities ending with this digit will be displayed in

the Section Manager Summary and Milestone Schedule

(2) activities ending with this digit will be displayed in

the Section Manager Summary and Milestone Schedule

(3) activities ending with this digit will be displayed in

the Section Manager Summary and Milestone Schedule

Section Manager Summary Card-2 is composed of only one item:

(09/19/78) date of report

Fraan ™ ¢
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The Section Manager Summary Card-3 consists of the following:

| ° (00000 30000 4) pagination will occur when the fourth digit

| from right changes value within the specified interval.

° (30001 99999 3) pagination will occur when the third digit from

right changes value within the specified interval.

BRAL T - oo a4

. The Section Manager Card-4 is composed of three items:

| ° (DESIGN) appears above category 1 in Section Manager Summary
® (CODE) appears above category 2 in Section Manager Summary
° (TEST) appears above category 3 in Section Manager Summary

The Milestone Card consists of the following items:

AT s e——————

! ° (040178) project start date
@ (040178) Milestone interval minimum
° (080978) Milestone interval maximum
2
° (1) timescale flag consistent with timescale flag on network
card

A G- .~ At S o T




SECTION 4 - PROGRAM OUTPUTS

4.1 OVERVIEW

PN generates the following reports:

® Predecessor Network.
® Successor Network
° Activity Schedule (relative)

. Activity Schedule (actual)

® Activity Completion Summary (estimates)
® Activity Completion Summary (actuals)
® Cumulative Activity Completion Plot

® Section Manager Summary

® Milestone Schedule

PN produces six reports unconditionally in all modes of operation.
These include: Predecessor Network (Section 4.2); Successor Network
(Section 4.3); Activity Schedule (relative, Section 4.4); Activity
Schedule (actual, Section 4.5); Activity Completion Summary (estimates,
Section 4.6); Activity Completion Summary (actuals, Section 4.7).
Those generated by user option are: Activity Completion Plot (Sec-

tion 4.8); Section Manager Summary (Section 4.9); and Milestone

Schedule (Section 4.10).

4.2 PREDECESSOR NETWORK

The Predecessor Network is a listing of the project network sorted in
ascending order by activity ID. Each activity ID has an associated

activity name, estimated time for activity completion, the user-imposed

4-1




start time and the activity IDs of its immediate predecessors. Refer

to Figure u-1.

4.3 SUCCESSOR NETWORK

The Successor Network is a list of the project network sorted in ascending
order by activity ID. Each activity ID has an associated activity name,
estimated time for activity completion, the user-imposed start time and

the activity IDs of its immediate successors. Refer to Figure u4-2.

4.4 ACTIVITY SCHEDULE (RELATIVE)

The Activity Schedule (Relative) is a summary of network activities in
ascending order by completion time. This report contains the following
information for each of the project activities (refer to Figure 4-3):

a. Activity name

b. Activity ID

i Estimated time for activity completion

d. Scheduled start time for the activity (displaced from
project start date)

e. Scheduled completion time for the activity (displaced from
project start date)

48 Latest completion time (displaced from project start date);
the latest possible time the activity can be completed without
impacting the user-supplied project completion date

g. Slack to expected completion date; the difference between the
latest completion time (f) and the scheduled completion time (e).
Positive slack indicates the bounds within which the completion

4-2
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of the activity may fall without impacting the expected project
completion date. Negative slack indicates that the scheduled
completion time is inadequate for the user-supplied project
completion date.

h. Time to current date (report date);the difference between the

scheduled completion time and the current date (report date)

The Activity Schedule (relative) may be executed in one of two modes.

The first mode determines values for the items in this report based

on the initial network consisting of estimates only. The second mode
calculates item values based on the current network consisting of
estimates and actuals (if available). When the Activity Schedule

(relative) is being executed in first mode, the word "estimate" will

appear in parentheses beneath the page title of each page in this report.
If the report is being generated in the second mode, the word "actual"

will appear in parentheses beneath the page title as well as adjacent [}
to the activity attribute for which actual data has been supplied. For

instance, actual start time will be substituted for estimated start

time and actual completion time will replace estimated completion time.

4,5 ACTIVITY SCHEDULE (ACTUAL)

This report is identical to the Activity Schedule (relative, Section 4.4)

except that the scheduled start time (d), scheduled completion time (e),
and latest completion time (f) values are expressed in month, day, year

format rather than relative displacements. Refer to Figure U-4,
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4.6 ACTIVITY COMPLETION SUMMARY (LSTIMATES)

This report displays in tabular form the frequency and cumulative
frequency of scheduled activity completions determined from estimates
for all ten activity types over a given user-specified interval. Refer

to Figure 4-5,

4.7 ACTIVITY COMPLETION SUMMARY (ACTUALS) .

This report is identical to the Activity Completion Summary (estimates) i
"

except that the frequency and cumulative frequencies are determined

from scheduled activity completions based on estimates and actual start

of completion times rather than estimates alone. Refer to Figure 4-6.

4.8 CUMULATIVE ACTIVITY COMPLETION PLOT

This report plots curves for cumulative frequencies comparing

a) scheduled completions based on estimates, and b) scheduled com-
pletions based on estimates and actual start and completion times,

on the same Cartesian graph over a user-specified interval for each
of the ten activity types. One activity type is plotted per page.

If no estimate or actual data is available for a given activity type,
a plot for that type will not appear and a message will be generated

to indicate the absence of data. Refer to Figure 4-7.
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4.9 SECTION MANAGER SUMMARY

The Section Manager Summary displays,by ascending order of ﬁodule number,
the three user-specified activity types in tabular form, providing start
and completion times based on estimates, and start and completion times
based on estimates and actuals, for each of the three module components.
Associated with each module is the module name, module number, responsible
agency, and activity schedule information. Pagination in this report is

as defined in Section 3.1.6. Refer to Figure 4-8.

4.10 MILESTONE SCHEDULE

This report generates a printer plot of milestones in the form of
graphical representations of activity schedules over a user-specified
interval. The user-specified interval determines the number of pages
allocated to plot a given activity. Each page represents an interval of
98 days. Any interval less than 98 days receives one page per plot
while those intervals greater are allocated as many pages as necessary

to completely represent the interval.

. Activities appear in ascending order by scheduled completion dates. The
scheme for selecting activity types is the same as in the Section Manager
Summary (Section 4.9) and is described in Section 3.1.7. The milestone
information is generated from the initial network. A description of the
symbols representing the activity attributes are as follows (refer to

Figure 4-9):
® S - Scheduled start time.

® + - Represents the time required for activity completion.

One "+" corresponds to one day.
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E - Scheduled completion time.

- - (Hyphen) represents slack time. One "-"

one day.

L - Latest completion time.
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CECTION % - DIAGNOSTICS

This section identifies the error messages provided by PN, their degree

of severity and an explanation of the cause. These errors are listed

at the end of the network predecessor listing.
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