Lag specifies an offset or delay between an activity and its
SUCCessor.

« Can be added to any relationship type.

« Can be a positive or a negative value.

« There are four calendar options for scheduling lag:
— Predecessor activity calendar
— Successor activity calendar

— 24-hour calendar
— Project default calendar

Relationships with Lag
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Finish to Start with Lag

Activity B can start after activity A finishes and seven days have

passed.

X

X A X

X X

x’ FS 7d . R

B

X X
X X

Example: After the concrete floor is poured and cures for seven
days, we can begin constructing the walls.
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Start to Start with Lag

After activity A starts and 3 days of work have passed, then
activity B can start.

A

X
X

SS 3d

U Exx

X X
X X

Example: We can start laying the drainage pipes three days
after we start digging the trenches.
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Which of the following statements is true?

a. A successor activity depends on the start or finish of
another activity.

b. Lag specifies a delay between an activity and its

Question

SUCCEeSSOT.
c. Lag can be positive or negative.
d. 1and?2

1and 2 and 3

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



A :P6 5 Lodled oo aaly By g5
ACEM
SIS L Predecessors o> 4 Activity Detail aows o cunl (8 jekaie oy

Swles bl |y 5L i cacdlas b culed « Assign 48> (g9,

Swles 3yl 1y (6)9ls e Lag ysiw o dlasly 45 Relationship Type g o

General | Status | Resources | Predecessors | Successors | Feedback ' E Assign Predecessors L ﬁ
e o [ « Display: All Activities i
= Activity |41030 i i |
(i T R Search l
pActivity ID T | Activity Name
~ AN020 |t i )| Activity D - | activity Name -~ =
ey et sl g g sl g et g T
B s B
!-'-H-“ fﬂ.‘h'i.q.ﬂ
AA040 FENU PR [ I PO i
FEo  Assign | B4 Remove | ‘m* GoTo b
S—— -__. -~ e § —_—

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



A 1P6 )3 Logdlxd (o alayly 0 25

tlhdlad oy bl Sl 093 (189
59, Ml jolaie rpas g0 dbml dlaily Ldld e 8 B Hlages Gusb I Glg e
ol alo 69y Canl B e dnles S Relationship lines [ 6]

Soles Drag 5l G cullad U g 03905 SIS 5L5 i

il ~ Howvid ~ Mov 2l _ Hovoe ~ Decis . oDREE — Decid. Diec 26 Jan 02
EEEETEEEE0 TIElE : } . TIE TTF Tl e =

10-Dec-11,E

. . | |

'—' 21 'DEC'11, P

C i
O '
[ '—r 02-Jan-12.C
Finish-C
hefore
Starting -0

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



: sro insd alayly iy 25

a5 Edit g | Lusw 905 bkl Shift acSy oS L Lej

[E] Primavera P6 Professional R8.3 : AN
Eile View Project Enterpris] N . ,,.‘ ‘ L k A t t
[ —— Jwles Ll |, Link Activities
=y LAY ss0e .
2| Wb cut
— | Bz Copy
[ e
= |
” ok Add
[l ﬁ Delete
o
- Renumber Activity IDs
=
S p—
= | =] Fill Down Ctri+E
Select All Ctri+A
% - o
|| Ba -
i| ] Find Ctrl+F
EH S
= | || & Replace Ctri+R
Lzl |
20 " Spell Check F7
1) | || Ty User Pref

Jwles KIS Schedule

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



A (6PM) it e 5,

230w bl e cdled G &S el Sl et (Free Float) of51 6,9l <y p25
Free Float=Min{ES for all Successors} —-EF J)L‘Xif ).AJ[: ..)95 d..)..x.g L:«.;Jl.x.é > d.i;] O9J.g ¢ ..L..gb..g
g U 4 Llgie clad S oS cwl Sl e : (Total Float) JS' (5,9l iy ya5

Total Float = LS-ES = LF-EF 3135 31 05, b ples p 4SSl g

hloiee G Ui |y ofon pledl (loj 45 0595 e (py3 SV i Sy s &y p25

) Gl prune So Pl cofgn b ausS 0fgn (Sl e

Soled 3)lg 059y yd |y Total Float ygiw cuwl 8 ¢ adled (oy0ls line odmlie (gl

D9 g0 03> (Ui 50,8 S5y 4 I8l ey > 23 ey Gjge 4 Sl sl dls

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



Critical Path Method Scheduling

The Critical Path Method (CPM) is the traditional technique for
calculating project schedules and determining the minimum

total project duration.
« Uses activity durations and relationships between activities

to calculate schedule dates.
« Calculation is done in two passes — forward and backward
— through the activities in a project.

ORACLE
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M

* The series of activities that determines a project’s
minimum total duration and completion date.

« The duration of the activities on the critical path controls
the duration of the project.

— A delay to any critical activity will delay the Finish date of the
entire project.

«  Critical activities are defined either by Total Float or by the
longest path in the project network.

Critical Path
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Data Date

 The date that is utilized as the starting point for schedule
calculations.

— Used to schedule all remaining work.

* During the Planning phase, the data date should match the
project Start date.
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Data Date

Data date line =

N

1
I
{!
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Forward Pass

* The forward pass calculates each activity’'s early dates.

- Early dates are the earliest times an activity can start and
finish once its predecessor relationships have been
satisfied.

« The calculation begins with the activities without
predecessors.

« Early Start (ES) + Duration — 1 = Early Finish (EF)
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A Forward Pass

- C

15
ES 11 EF 26

10
ES 1 EF 10

> Forward pass
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Backward Pass

« The backward pass calculates each activity's |late dates.

« Late dates are the latest times an activity can start and
finish without delaying the end date of the project.

« The calculation begins with the activity with the latest Early
Finish date without a successor.

* For projects without a Must Finish By date, activities
without successors are assigned a Late Finish equal to the
latest Early Finish date.

« Late Finish (LF) — Duration + 1 = Late Start (LS)
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Backward Pass

Backward pass <

LS 6 LF 10

5
ES 1 EF & LS 11 LF 25
S C
15
LS UE 10 ES 11 EF 25
10

ES 1 EF 10
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Total Float

« The amount of time an activity can be delayed from its
Early Start without delaying the project.

« The difference between an activity’'s late dates and early
dates.

« Total Float is automatically calculated each time you
schedule the project. You cannot edit an activity's float
values directly.

* Activities whose Total Float is less than or equal to zero
are critical.

« Late date — early date = Total Float (TF)
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A Total Float

Backward pass <

LS 6 LF 10

BES 4 = S 11 LF 25

3 C

15
ES 11 EF 25
TF 0

- a\?a\“
55 1 EF 10 oW
TF 0

> Forward pass
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@ Types of Total Float

LS LF
Positive Float [ Zrrr A
ES EF Va
Y
Positive Float
LS LF

e s
(Critical)

ES Zero Float (Critical) EF

Negative Float u
(Extremely Critical) A ES EF
Y
MNegative Float

Legend

Late Dates NN
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Must Finish By Date

A common scenario is a project with a required Must Finish By
date. This date:

« Specifies when the project must finish regardless of the
network’s duration and logic.

« Is used only during the backward pass to calculate late
dates.
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A Backward Pass with Required Finish

Backward pass <

LS 1 LF 5

Required
A finish *
s /
ES 1 EF 5 LS 6 LF 20
TF 0
— -
15
LS -4 (E B ES 11 EF 20
TF -5
B :
10
ES 1 EF 10
TF <5
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Circular Relationships (Loops)

* Loops indicate circular logic in an activity path.
« The schedule can not be calculated until the loop is
eliminated. To eliminate a loop:
— Determine proper logic.
— Re-run the schedule.
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Open Ends

* Open ends are activities without either a predecessor or
successor.
— No predecessor — Activity uses data date as its Early Start.
— No successor — Activity uses project finish as its Late
Finish.
« Open-ended activities can portray an unrealistic amount of
positive total float.

It is recommended that each project have only two open ends:
the first activity (Start milestone) and the last activity (Finish

milestone).

Masoud Amini, MSc, PMP Primavera P6 ;407 04¢ ORACLE



Question

nnnnnnn

——1 40

Notice that there is no relationship between activities 30 and
50, creating two additional open ends. What will happen when
this network is scheduled?
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Assigning Constraints
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Objectives

After completing this lesson, you should be able to:
« Describe available constraint types.
« Apply a Must Finish By constraint to a project.
* Apply a Start On or After constraint to an activity.
« Add a Notebook topic to a constrained activity.
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Constraints

« Date restrictions used to reflect project requirements that
cannot be built into the network logic.

* More accurately reflect real-world aspects of a project.
*  Provide added control of a project.

« Apply to the entire project or to individual activities.
— Commonly used project-level constraint: Must Finish By
— Commonly used activity-level constraint: Start On or After

* No more than 10 percent of a project’s activities should be
constrained.
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Must Finish By

 Used when an overall project deadline must be met.

* Forces all activities in the project to finish by the date (and
time) specified.

« Establishes the date from which late dates are calculated
In the backward pass.

« Affects the Total Float of the entire project.
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Start On or After

« Used to set the earliest date an activity can begin.

« Forces the activity to start no earlier than the constraint
date.

* Pushes the activity's early start date to the constraint date.
« Affects the early dates of the activity’s successors.
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Additional Start Constraints

« Start On — Forces an activity to start on the constraint
date.

— Shifts both early and late start dates to the constraint date.
— Used to specify dates submitted by contractors or vendors.
« Start On or Before — Forces an activity to start no later
than the constraint date.
— Shifts the late start to the constrained date.
— Affects the late dates of its predecessors.
— Used to place a deadline on the start of the activity.
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Additional Finish Constraints

* Finish On — Forces an activity to finish on the constraint
date.
— Shifts both early and late finish dates to the constraint date.
— Used to satisfy intermediate project deadlines.
« Finish On or Before — Forces an activity to finish no later
than the constraint date.
— Pulls the late finish date to the constraint date.
— Affects the late dates of its predecessors.
— Used to set intermediate completion points in the project.
« Finish On or After — Forces an activity to finish no earlier
than the constraint date.
— Shifts the early finish to the constrained date.
— Affects the early dates of its successors.
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Additional Constraints

« As Late as Possible — Delays activity as late as possible
without delaying successors.

— Shifts early dates as late as possible.
— Also called a zero free float constraint.
« Mandatory Start and Finish — Forces early and late
dates to be equal to the constraint date.

— Affects late dates of predecessors and early dates of
SUCCeSsSOors.

— May violate network logic.
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How Constraints Affect Activity Dates

< Backward Pass <

On or Before

SOB FOB

/ LS LF ’\
Mandato . s Mandato
Star% Start On\4 Activity ;msh 5 | s Y

ES EF

SOA FOA
On or After

> Forward Pass >
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Constraint Type in Primavera P6

Constraint Date > LF EF < Constraint Date < LF Constraint Date < EF Constraint Type
EF = LF = Constraint Date EF = LF = Constraint Date LF = Constraint Date Finish On
Total Float=0 Total Float =0 Total Float <= 0
EF = LF = Constraint Date EF = Constraint Date Finish On or After
Total Float =0
i . LF = Constraint Date
LF = Canstraint Date Total Float < 0 Finish On or Before
EF = LF = Constraint Date EF = LF = Constraint Date EF = LF = Constraint Date Mandatory Finish
Total Float =0 Total Float Predecessors =0 Total Float Predecessors <0 i
Constraint Date > LS ES < Constraint Date < LS Constraint Date < ES
ES = LS = Constraint Date ES = LS = Constraint Date LS = Constraint Date Start On
Total Float = 0 Total Float = 0 Total Float (and Predecessors) <0
ES=18= Constr_aint Date ES = Constraint Date Start On or After
Total Float =0
_ ) LS = Constraint Date
LS = Constraint Date Total Float (and Predecessors) < 0 Start On or Before
ES = LS = Constraint Date ES = LS = Constraint Date ES = LS = Constraint Date Mandatory Start
Total Float = 0 Total Float Predecessors = 0 Total Float Predecessors < 0 L
Free Float=0 As Late As Possible
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