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FOREWORD

Most project management software products implement a technique called Critical Path Methodology
(CPM). This includes popular tools such as Microsoft Project™, Oracle Primavera™, and Deltek Open
Plan™. The problem with the Critical Path Methodology is that it gives users a single-point estimate of
when projects will be complete. This single, deterministic, estimate will not only most likely be wrong
but in fact tends to be overly optimistic, often resulting in projects being delivered late and over budget
compared to the ‘plan’.

By including information related to estimate uncertainty and the potential impact of threats and
opportunities, we can enhance the CPM model to provide insight into how these uncertainties interact
and produce a range of completion estimates with associated levels of confidence.

These types of enhancements are called ‘Quantitative Risk Assessment’ or ‘Schedule Risk Analysis’.
Barbecana’s Full Monte™ addresses the issue of cost and schedule risk analysis by replacing single-point
estimates with probability distributions and using Monte Carlo simulation to provide a much more

realistic assessment of likely project outcomes.

We have strived to make the product powerful and flexible while retaining ease of use for all levels of
schedule maturity. We hope you enjoy using the software as much as we have enjoyed creating it.

Comments, suggestions, and feedback are always welcome, so please feel free to contact us.
Thank you for choosing Full Monte to help improve your chance of delivering a successful project.

Tony Welsh, Founder
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Chapter 1: Getting Started

1.1 User Guide Introduction

This user guide is for Full Monte SRA version 3.6 (3.6.22315.x or later). Where functionality varies
between Full Monte for Microsoft Project and Full Monte for Oracle Primavera P6, it is noted in each
section. Please see the Release Note for details of changes/updates between versions.

IMPORTANT: Some information, that is only pertinent to a specific edition of Full Monte (Microsoft
Project or Primavera P6), can also be found in the relevant product Installation Guide. For example,
instructions for saving Full Monte results to Microsoft Project Custom Fields or P6 User-Defined Fields
will be found in the appropriate installation guide.

1.2 Supported Environments

Please see the relevant Full Monte installation guide or visit our web site support pages for details of
supported environments.

1.3 Installation and Configuration

Please refer to the specific installation and configuration guide for the version of Full Monte appropriate
to your scheduling tool. Microsoft Project users are recommended to read the Field Mapping and
Import/Export sections of the Full Monte for Microsoft Project Installation Guide.

1.4 Data Migration from Earlier Versions of Full Monte

Please see the data migration appendix in the installation guide for the version of Full Monte
appropriate to your scheduling tool.

1.5 Terminology

Different scheduling tools use different terminology to describe components of a Project. For example,
the basic element used to describe work needing to be performed in Microsoft Project is a ‘Task’ while
in Oracle Primavera P6 the same basic element is called an ‘Activity’.

Microsoft Project Oracle Primavera P6
Task Activity

Slack Float

Free Slack Free Float

While the Full Monte application and the Full Monte on-line help adapt to the terminology of your
scheduling tool and the installation guides use product specific terminology, the Full Monte User Guide
itself (this document) cannot adapt to your specific scheduling solution.

NOTE: There may be some variation in the guide regarding the use of task vs activity depending on the product version used to
capture specific screenshots.
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Chapter 2: Opening a Project

The exact mechanism to open a project in Full Monte depends on the underlying scheduling tool.

2.1 Full Monte for Microsoft Project

Full Monte for Microsoft Project integrates into the Microsoft Project menu structure and Full Monte
itself operates against data opened in Microsoft Project. Therefore, to work on a specific project, just
open the project as normal with Microsoft Project either from local files or from Microsoft Project
Server (if available).

The data used by Full Monte for Microsoft Project is stored in Microsoft Project custom fields. The user
can control which custom fields are utilized using the Field Mapping dialog. For complete information on
Field Mapping please see the Full Monte for Microsoft Project installation guide.

With Microsoft Project, menu items for Full Monte SRA and for the Full Monte Administration options
will be added to the ADD-INS menu ribbon as shown in figure 2.2.

~ Full Monte Demonstration.mpp - Project Professional

Task Resource Report Project View Add-Ins

"9 Full Monte Administration = w Schedule Inspector -
"\.

Full Maonte Inspect
SRA™ Schedule
Barbecana Full Monte SRA™ Schedule Inspector
0 Task Mame » Duration - 5tart -
Figure 2.2

Clicking the Full Monte SRA dice icon will launch Full Monte and display the project currently opened in
Microsoft Project in the Full Monte Activity Task Edit view, described in Chapter 4.

2.1.1 Full Monte for Microsoft Project Log Messages

When a project is opened in Full Monte, any potential issues found by Full Monte will be written to a log
file. If issues are encountered, the user will be prompted to review the log as shown in Figure 2.3.
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Warning

o There were input data warnings.

See Ch\Users\jowen\Documents\Barbecana\Full Monte
MEPFullMontelnputlog.td or the log message view for
details.

Waould you like to view the log file now?

fes

Figure 2.3

Selecting Yes will display the log as shown in Figure 2.4.

ﬂ FullMentelnputLog et - Motepad

File Edit Format View Help
Full Monte Input Log Created 6/4/2020 at 11:37 AM

Clean Inactive Task Project (FM Data not saved)\2(INACTIVE): Task Inactive flag is inconsistent with Probability of Existence.

Ln1, Col1 100%  Windows (CRLF) UTF-8

Figure 2.4

As noted in the message in Figure 2.3, the log messages are saved to a file called FullMontelnputLog.txt
in the folder <Documents>\Barbecana\Full Monte MSP.

Log Messages can include:
Task is manually scheduled. This may cause inconsistent results as logic may not be respected.

The task Scheduling Mode is set to ‘Manually Scheduled’. This is a poor practice and can prevent
schedules from being properly logic driven and would invalidate schedule risk analysis results. Full
Monte will try to replicate the manually schedule results using a Fixed constraint date.

Task contains Splits that are not supported by Full Monte and will be ignored, resulting in an earlier
finish.

A task contains manually entered ‘Splits’. These introduce a manual delay or split in the task duration.
Full Monte will ignore the splits which will cause the task to finish earlier in Full Monte.

Task Inactive flag is inconsistent with Probability of Existence

If the task is marked as Inactive in Microsoft Project, the Probability of Existence is not O (zero) or if the
task is marked as Active in Microsoft Project the Probability of Existence is set to O (zero). This may be
intentional and if so, the warning can be ignored.

Task started but <Constraint Type> predecessor <Task Name> has not finished
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A successor task has been started before a logical predecessor is completed. This may be intentional and
if so, the warning can be ignored.

Task finished but <Constraint Type> predecessor <Task Name> has not finished

A successor task has finished before a logical Finish-Finish or Start-Finish predecessor has finished. This
may be intentional and if so, the warning can be ignored.

Actual start is set but % complete is 0
The task has an Actual Start date but the task Percent Complete is 0 (zero). This is a warning.
% complete is greater than 0 but actual start is not set

The task Percent Complete is greater than 0 (zero) but the task Actual Start date is not set. This is a
warning.

Actual finish is set but % complete is less than 100

The task Actual Finish date is set but the task Percent Complete is not 100. Full Monte will treat the task
as complete. This is a warning.

% complete is 100 but actual finish is not set

The task Percent Complete is set to 100 but the task Actual Finish date is not set. Full Monte will treat
the task as complete. This is a warning.
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2.2 Full Monte for Oracle Primavera

After logging in, the first view you will see is the Project view, shown in figure 2.5. For more
information regarding configuring data sources and logging in please see the Full Monte for Primavera
P6 Installation guide.

@ Full Monte SRA™ for Primavera P6™ - O X

File  Edit View Help |Seard1 for Name or Description | HWvsSW (Hardware vs

_ Chance Eatly Eatly Software)
Total Finish of Firish Firish Barly
Project Name g Project Description Date Achieving ; Finish Number of Activities
Activities Expected  Percertile )
(P&) P& Eary Value (85%) Histogram
Finish Probability of achieving:

& Enterprise 15 |Al Inttiatives MA MA | NA MA MNA Deterministic Eary Finish of

© Barbecana 15| Barbecana Sample Data NA NA [NA NA na | 080V

B Demo 15 | Demonstration Data NA NA | NA NA NA Must Finish by date of NA

Deterministic Cost of $68,000

Expected
Duration 71.38 days
Early Start 05/01/17

1 BB

Late Start | NA|
Early Finish IW
Late Finish
Total Float | |
Free Float |—|
Cost [ s67.980]
| Joint Corfidence Level Plot |
[ Hep | | Astual / Estimated Durstion |

Figure 2.5

By default, projects are shown in a hierarchy. The view remembers the last project accessed by the user
and highlights it, expanding the hierarchy just enough to show this project.

NOTE: There are many options to customize the view. Since these are common to all views, they are discussed in the next
chapter.

You can highlight a different project by expanding the hierarchy, scrolling up and down, etc. Or you can
start typing its name in the Find box at the top right. This will look for matches on either the name or
description, highlighting the first match after expanding and scrolling as necessary to make it visible.

NOTE: You will not see projects to which you do not have rights in P6 unless they are necessary to indicate the hierarchical
position of projects to which you do have rights, and then only the project ID will be displayed.

The panel to the right gives more information about the highlighted project. Most of these are Full
Monte results that will be blank unless you have performed risk analysis on the project in question. The
Graph buttons give access to histograms and S-curves of key dates etc., discussed further in Chapter 9.
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NOTE: The panel can be shown (<<) or hidden (>>) by clicking on the chevron button located at the top right of the display.

The Joint Confidence Level and Actual/Estimated Duration buttons give access to special graphics
discussed in Chapters 11 and 12, respectively.

Once the project you want to open is highlighted, you can open it by pressing Enter. If it is visible but not
highlighted, you can double-click on it.

This will take you to the Full Monte Activity Edit view, described in Chapter 4.
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Chapter 3: Tabular Views

3.1 Common View Components

The main component of the Full Monte interface is a series of spreadsheet-style views accessible from
the primary Task/Activity Edit view which is displayed when a project is first opened.

From the Edit menu on the Task/Activity Edit view, you can open either the Calendar Edit view [P6
version only] or the Resource Edit view, but not both at the same time.

From the View menu on any tabular view, you can open other user-definable read-only views (reports)
known as “named views”. You can also control aspects of the current view (Filters, Highlights, Sorts etc.)
from the View menu.)

There are several customization capabilities common to all views, including the following.
Right-click on a column heading to:
e Find in Column — Search for a row containing the specified number or text.

e Find Again (F3) - Only available if a Find in Column has been performed. Find the next occurrence of
the specified number or text.

o Delete Column — Remove the column from the current view

e Insert Column (before) — Add a new column before (to the left of) the current column
e Add Column (after) — Add a new column after (to the right of) the current column

o Freeze Column - (and those columns to its left) so that they do not scroll horizontally
e Resize Column to Fit Data — Adjust the column width to show all data in the column

e Resize Column to Fit Window — Adjust the column width to either expand it to use any available
remaining free space in the current Window or contract the column width in an attempt to show
more columns in the available Window.

e Edit Bar Chart Column... - Only available if the column contains a Bar Chart. This is described in
Chapter 13.

e Do Full Analysis for All Bars — Only available for Bar Chart columns in a Tornado view. This is
described in Chapter 10.

You can also change the order of the columns by dragging the column heading. Note that you cannot
drag a frozen column into the unfrozen area or vice versa.

The File menu varies slightly between views, but in all cases it includes the ability to:
e Copy to clipboard, copies the visible portion of the view (including text and graphics) to the
Windows clipboard for pasting as graphics into applications like Microsoft Word or PowerPoint.

e Copy to CSV file, copies the tabular portion of a view to a Comma Separated Values (CSV) text
file that can be opened in spreadsheet or database applications.

e  Print, prints the current view

Full Monte SRA 3.6 User Guide — June 2023 7



Print Preview, generates a print ready preview including headers and footers.

Edit Header/Footer for Printed Reports, specifies Headers and Footers for printed reports. Note
that each view has its own Header/Footer settings.

The main Edit View (displayed when a project is opened) has the following Edit menu options:

Select All, select all activities (taking into account any filter currently applied)

Apply Template, Apply uncertainty/correlation information from the specified template to the
selected activities.

Inherit Distribution, reset the selected activities to inherit duration distribution information
from higher level summary rows.

Inherit Correlations, reset the selected activities to inherit correlation information from higher
level summary rows.

Edit Resources, open a view to edit resource rate uncertainty information.
Edit Calendars (P6 Only), open a view to edit working calendar uncertainty information.

Manage Field Mappings (MS Project Only), open a dialog to define which Microsoft Project
custom fields are used to store Full Monte data. See the Full Monte for Microsoft Project
Installation Guide for complete details of this function.

Manage Filters, define, edit, and delete custom view filters. Filters are used to both define what
activities are included in views and to control highlighting.

Manage Percentiles, while Full Monte automatically calculates common percentile confidence
values/dates, additional percentile values can be added/removed as necessary.

Manage Risks, A list of specific risks/threats can be maintained together with their probability of
occurrence. These can be applied to one or more activities to control the probability of
existence for the relevant activities.

Manage Templates, Uncertainty templates for both duration and correlation can be defined and
managed.

Manage Views, delete or rename modified system views or user defined custom views.

The following additional options are accessible from the View menu:

For pre-defined system views, Reset the current view to the system default.

Switch the Observe Hierarchy option on and off (when it is on you can expand and collapse
individual rows by clicking on the + or - symbol in the ID column).

If the hierarchy is on, Expand or Collapse all.

Apply a Natural ID Sort (P6 only) for the numeric component of Activity ID’s.
Control Filters, Highlighting, and Sorting.

Change the Date Format.

Change the units used to display Durations.

Resize all columns to fit the displayed data.
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All views have a Find capability accessed from the text box at the top right, which finds matches of the
entered text either in the ID or Name columns.

Note: The Find capability searches left to right in the ID or Name columns. It will not find partial matches within a column. For
partial matches within a column use the column right-click context menu to find within a column.

All views also have a docked pane to the right. This can be displayed or hidden using the chevron control
(<< or >>) at the top right. When displayed, it shows additional information about the highlighted row in
the grid.

The editing views allow editing of Full Monte data in the docked pane. Most of this data can also be
edited in the spreadsheet itself. Details of the editing operation depend on the view and are dealt with
in the following chapters.

NOTE: Full Monte allows editing only of its own risk analysis data. No underlying schedule data is ever changed by Full Monte.

A Status Bar is displayed at the bottom of all views and provides information regarding:

e The number of rows currently displayed in the view.

e The name of any applied Filter (and the number of rows included by the filter)

e The name of any filter being used to define row Highlighting (and the number of rows currently
highlighted).

e Any applied Sort.

e The status of simulation data and selected sensitivity targets (Only if space is available. If
necessary, make the Window wider or close the edit pane to see all the status bar text).

NOTE: If the "sorted on’ information in the Status Bar end with ‘etc.’, hover the mouse over the text to see the full sort

information. If the ‘Simulations’ status says ‘Risk Analysis Required’ then some input data has been changed since the last
analysis was performed.

3.2 Filters

Filters are used to select which tasks are displayed in a view. Different views can have different filters
applied.

Filters can be managed (created, edited, deleted) by selecting Manage Filters from the Edit Menu on the
main Task/Activity Edit view. Filters can be applied (and created) from the View menu available on all
views.

To create a new filter definition either choose Edit, Manage Filters (on the Task/Activity Edit view) or
choose View, Filter, New Filter on any tabular view.

If you selected Edit, Manage Filters the dialog shown in Figure 3.1 is displayed.
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29 Manage Filters et
Add, Edit or Delete Filters
MName Type Description

Heb DE | | [ [ Oe ]

Figure 3.1

Click ‘Add’ to define a new filter using the Filter Definition dialog. If you selected View, Filter, New Filter
then the Filter Definition dialog is displayed directly as shown in Figure 3.2.

“B Filter Definition — O %
T o [ Descipon
Case
AndsCr Field Mame Test YWalue Sens
MNore |+ bl 0
Help Gk | | Cancel
Figure 3.2

Enter a name and description for the new filter.

Note: A filter is effectively a user defined Boolean field. As such its name cannot conflict with an
existing field name used by Full Monte.

The filter is defined using one or more logical conditions. Conditions can be combined using AND/OR to
create more complex criteria.

As an example, we will create a new filter to only show tasks that have a Risk Path number as shown in
Figure 3.3. Risk Path is a Full Monte field that numbers tasks to show the various potential critical paths
to project completion (or an interim milestone). For tasks that are never on the critical path it will be 0
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(zero). For all other tasks, it will be an integer number representing a numbered path. A simple
condition we can use will be ‘Risk Path is more than 0’. Full Monte would also allow us to use ‘Risk Path

is valid’.

B Filter Definition

Type: Mame: Has Risk Fath

- | pod

Description:| Tasks with a Risk Path number |

Help

Case
And/Or  Field Name Test Walue Sens,
And |+ | Risk Path is more than ~ D ]
And |~ v L]

| | Cancel |

Figure 3.3

Note: We named the filter ‘Has Risk Path’ partly because it describes what the filter does but also
because ‘Risk Path’ by itself would not have been a valid filter name because it conflicts with the

Risk Path field itself.

The ‘Value’ column can be either a literal value (typed in by the user as in our example) or another Full
Monte field. If you click in the cell, Full Monte will display the standard field chooser as shown in Figure
3.4. This can be dismissed by clicking in the cell a second time to enter a literal value.

28 Filter Definition

Type: Mame: Has Risk Fath

— | et

Description: Tasks with a Risk Path rumber |

Value

Help

AndAOr  Field Name Test
And | Risk Path lis mare than v
And |~ et

Case
Sens,

15 16 da

Duration

mistic: IE
thikely: | 18
ssimistic: @

Finish Date Columns
Cost Columns
Sensitivity Columns

Other Full Monte Columns 3
Microseft Project Codes *
Microsoft Project Text Fields 3

Other Microsoft Project Colurnns »

2

]

E VA

Figure 3.4

A more complex filter is shown in Figure 3.5.
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4B Filter Definition — O =

Type: Mame: Missed Deadline Desu‘ipﬁm:|F‘Eﬂ date later than Deadline date |

Case
And/Or  Field Name Test Value Sens,

And |~ | Deadine |is valid v |
Early Finish Percertile (80%) |is after

Help [ ok | Cancel

Figure 3.5

The Missed Deadline filter has two conditions. The first ‘Deadline is valid’ is used to determine if a task
has a deadline date set. The second condition then tests if the Early Finish Percentile (80%) date
calculated by Full Monte is after (greater than) the Deadline date. Technically the first condition is not
required as Full Monte would not treat ‘Early Finish Percentile (80%) as after the Deadline date if the
Deadline date was not set at all however it does aid clarity.

Click OK to close the Filter Definition dialog. If you defined the new filter using View, Filter, New Filter
then the filter is immediately saved and applied to the open view.

If you defined the filter using Edit, Manage Filters, Add then you will be returned to the Manage Filters
dialog with your new filter added to those displayed in the list as shown in Figure 3.6.

28 Manage Filters et
Add, Edit or Delete Filters

Mame o Type Description

Has Risk Path | Task Tasks with 3 Risk Path number

Heb & | a4 | Ddec |[ e |

Figure 3.6
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Click Close to close the Manage Filters dialog. If you made any changes (added a new filter or
modified/deleted an existing filter) then the dialog shown in Figure 3.7 is displayed.

Dialog Closing ot
o Save Changes?
Yes MNo Cancel
Figure 3.7

Click Yes to save you filter changes. If you click No, then all changes made via the Manage Filters dialog
since you opened it will be lost.

You can apply any filter from the View menu using View, Filter as shown in Figure 3.8.

.’ﬂ Full Monte Demonstration.mpp - Full Monte View: Task Edit (Modified) — O e
File Edit | View | Help Risk Analysis | Graphs |Sean::h for Name or ID | > Full Monte Demonstration
Open Named View vy Earty Finish Duration ; DL ™ | Distribution Type: ; ~
I} Close Vi sh Deadline Percentile Distribution gpﬁﬁlgg Distribuiion Type: - |ESEY
ose View gram (80%) Type L Distributions entered for summary tasks
- X are not used directly, but as a default for
0 B Fu =X T (e h | NA 11Aug17 m. lower-level tasks. As these generally have
. - different durations, met tered
1 = Observe Hierarchy h | NA 11Aug17 meren uraalgnpserpoaernatage:rs are enter
2 Expand All h ||NA 08May17 Duration or  Percent
3 = Collapse All h |NA 04Aug17 Optimistic: or
4 | Filter » Mone ! Mast likely:
> Highlight 4 System Filters 3 17 Pessimistic:
& Sort Order ... Mew Filter ' Confidence interval (%):
P Date Format 4 Has Risk Path 17 Correlation || Exisence Branching
5 Default Duration Unit » Miszed Deadline 17
. . i —
10 Resize All Columns to Fit Data h | NA AW g 3
= P20 date later than Deadline date } & 3"3
11 Sw Task 1 18days | Graph | NA 7
12 S Task 2 18days | Graph ||NA 2%9Jun17
13 S Task 3 18days | Graph ||NA 2%9Jun17 =
L=
14 S Task 4 18days | Graph ||NA 26Jull7 &)
15 Sw Complete 0| Graph |MNA 2617
16 = Integration Twhk | Graph ||NA 11Augl?
17 Integration 1wk | Graph NA 11Aug17
10 =l Marl-atinn Tudee | Grank ML 21 17 e 2
£ >
Help
22 rows | Mo Filter | Mo Highlight | Sorted on D | Simulations: 10000, Sensitivity Targets: 0 (schedule), 0 (cost)

Figure 3.8

The options include:

e None - Clear any existing filter from the view
e System Filters — Predefined Filters used on some views shipped with Full Monte
e New Filter — Define a new filter
e <Named Filters> - Filters defined by the user

If we select ‘Missed Deadline’ the filter will be applied to the current view as shown in Figure 3.9.
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28 Full Monte Demenstration.mpp - Full Monte View: Task Edit (Modified) — O e

File Edit View Help | RiskAnalysis| | Graphs [Search for Name or ID || Ful Monte ation
- Early Early Finish Duration . Duratiy . . . . .
D - Task Name Flemaiifg  Frjsh  Deadline Percentile Distrbution it Mo Dictribution Lype: [ Tenguler -
Histogram (80%) Type Li Distrit entered for v tasks

are not used directly, but as a default for

— Graph lower-level tagks. As these generally have
1 Bl Full Monte 2017 Demonstrat] 14 wks ||_Gmph ]| NA 11Aug17 Triangular 75%| 1 different durations, parameters are entered
21 Delivery 0| Graph ||04Aug17 11Augl? Triangular Duration or Percent
Optimistic: or 75%
Most likely: or 100%
Pessimistic: or 125%
Confidence interval (%): 100%
Correlation || Esterce | [ B
I b=
5 *
=
B
ApplyChianges
Help Eancel

Figure 3.9

Note: Because the View has ‘Observe Hierarchy’ enabled, the view will also include any parent Summary Tasks for the selected
tasks. If ‘Observe Hierarchy’ was disabled, then the view would strictly only show tasks that met the filter conditions. In this
example, we can see this reflected in the Status Bar which shows 3 rows displayed but only 1 row selected by the filter.

Clear the filter by selecting View, Filter, None.

3.3 Highlights

Full Monte allows rows in a view to be highlighted based on Filter conditions. To define a filter, see
section 3.2.

To apply a highlight, select View, Highlight. The options are:

e None — Remove any existing highlight from the view

e System Filters — Use a system defined filter to control highlighting

o New Filter — Define a new filter to control highlighting

o <Named Filters> - Use an existing named filter to control highlighting

In the example shown in Figure 3.10, the filter ‘Missed Deadline’ has been used to control highlighting.
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Figure 3.10

3.4 Sort Order

28 Full Monte Demenstration.mpp - Full Monte View: Task Edit (Modified) — O e
File  Edit View Help Risk Analysis | | Graphs |Search for Name or 1D Full Monte Demonstration
- Early Early Finish Duration . Du P . .
D - Task Name Femaiifa  Frjsh  Deadine Percentile Distrbution Oty | 1| Distribuion Iype: [ Trangular v
Histogram (80%) Type L Distributions entered for summary tasks
not used directly, but default f
4 = Hardware 12whks | Graph || NA 04Aug17 Triangular |D?.,tr_|wﬁm|£_ ,g;m:sg:mra”:, haD:'e
5 H Task 1 dwks| Gmph | NA 08un17 Triangular diiteri drtions i ame(ers are cered
9 8s percentages
6 Hiw/ Task 2 4wks | Graph |NA 05Jull7 Triangular Duration or Percent
7 Hw/ Task 3 dwks | Graph |NA 05Jull7 Triangular (O or 75%
8 Hif Task 4 dwhks | Graph ||NA 04Aug17 Triangular Most likely: ar
5 Hiw Complete 0| Graph |MNA 04Aug17 Triangular o o] 125%
10 B Software Bddays | Graph ||[NA 2617 Triangular Confid interval (%):
11 Sl Task 1 18days | Graph |MNA 02Jun17 Triangular
12 SW Task 2 18days | Graph | NA 290un17 Triangular Correlation | | Ex | [B=nching]
13 S Task 3 18days | Graph NA 25Juni1? Triangular
| —|
14 Sw Task 4 18days | Graph |NA 26Ju17 Triangular 75% b= ?&
15 Sl Complete 0| Graph |MNA 2617 Triangular
16 B Integration Twhk | Graph || NA 11Augl? Triangular
17 Integration Twhk | Graph || NA 11Augl? Triangular =
L=
18 = Marketing dwhks | Graph ||NA ANdul7 Triangular &)
15 Erochure Development 2whks | Graph ||NA 2417 Triangular
20 Erochure Printing Twhk | Graph || NA ANdul7 Triangular
21 Delivery 0| Graph |04Augl? 11Augl? Triangular
LpplyChiznges
Help Eancel

The sort order for each Full Monte View can be specified under View, Sort Order... as shown in figure

3.11.

28 Sort Definition Dialog

X

Figure 3.11

Additional columns can be added to sort within higher level columns.
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If the View ‘Observe Hierarchy’ (Full Monte for Microsoft Project) or ‘Group by WBS’ (Full Monte for
Primavera P6) option is enabled, then tasks/activities will be group by summary row/WBS first and then

sorted within each group.
To sort all tasks/activities into a specific order regardless of their parent summary row/WBS, disable the
‘Observe Hierarchy’/’Group by WBS’ option.
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Chapter 4: Editing Full Monte Data

4.1 Task/Activity Duration Uncertainty Information

When you open a project as described in Chapter 2, you will be presented with the Task Edit view,
which is one of the tabular views described in Chapter 3 and shown in Figure 4.1.

78 HWvsSW - Full Monte View: Activity Edit (custom) - O x
File Edit View Help Risk Analysis Graphs |Seart:h for Name or Description | > 04
Aoty D dtwybame | Femeh | pRnl, | Duston | Ouston | Duton | Coperce | Fran || Detuton Te:  [REEH -
Type Interval (%) Histogram Distributions entered for WES elements are
B HisSw Hardware vs Software | 70 days | Nomal a0% 110% 100%]  NA oot used :xmfmﬁﬁegfsgmgw
= o Initiation 5 days NA have different durations, parameters are
A1000 Initiate 5 days NA Duration or Percert
= o1 Development 60 days NA Optimistic:
B0 Hardware 60 days | Triangular 75 100% 125% 100% NA Most likely:
A1010 HW Task 1 20 days NA Pessimistic:
A1020 HW Task 2 20days NA Confidence interval (%)
A1030 HW Task 3 20 days |Beta 90% 100% 130% 100% NA
A0S0 |HW Task 4 20 days NA Corelation | [ RSN
A1045 HW Complete o NA
(=] Software 54 days MA § é
A1050 SW Task 1 18 days NA
A1060 SW Task 2 18 days NA
A1070 SW Task 3 18 days NA =
A1080 SW Task 4 18 days NA =
A1085 SW Complete o NA
=02 Integration & Delivery Sdays NA
A1050 Integration 5 days MA
= WAmrdembionr 1E A na v
< > Help
23 rows | Mo Filter | Mo Highlight | Mot Sorted | Simulations: Risk Analysis Required

Figure 4.1

NOTE: The layout can be customized as discussed in Chapter 13. Any changes are saved on a per-user basis and will be used the
next time you access this view. There is an option to revert to the default configuration on the View menu.

The example shown in Figure 4.1 is from Full Monte for Primavera P6 (observe the hierarchical Activity
ID). In Full Monte for Microsoft Project the first column is the numeric Task ID with the option to
expand/collapse the hierarchy on the Task Name as shown in Figure 4.2.
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\’8 Full Monte Demonstration.mpp - Full Monte View: Task Edit (Modified) — O =

File  Edit Miew Help Risk Analysis | | Graphs |Search for Name or ID | p Delivery

o G e Damien  Qen Dofor  Duon o | Dotbuton Ioe: (i

istogram Type Interval (%)
0 & Full Mente Demonstration T4wks| NA | Trangular 5% 100% 125% 100% ?Ourrtaatm#ﬁttgiggtrfggn‘f:mno; ﬁfﬂl}}gg
1 = Full Monte 2017 Demonstrati 14 whks NA
2 Initiate 1 whe NA Durstion or Percent
3 = Development 12wks NA Optimistic: or 75%
4 = Hardware 12 wks MA Triangular 5% 100% 150% 1007% Most likely: ar 100%
5 Hw Task 1 4wks NA Ecfris ar 1255,
& Hi/ Task 2 4 wks NA Confidence interval (%): 100%
7 Hiwl Task 3 4wks NA Beta 90% 100% 130% 100%
8 HW Task 4 dwks| NA Cursleiion | Edsizres § Ererching
9 Hwf Complete 0 NA
10 B Software Bddays| NA g %
B

" S Task 1 18 days NA
12 Sl Task 2 18 days NA
13 Sl Task 3 18 days NA =
14 S Task 4 18 days NA BDQ
15 S Complete ] NA
16 & Integration 1wk NA

7 Integration 1wk MA
12 = Marketing Iwks| NA y Eoplyietianaes

Help Cance

22 rows | No Filter | Highlight: Project (1 rows) | Not Sorted | Simulations: Risk Analysis Required

Figure 4.2
The Activity Edit view menu bar contains two shortcut buttons to launch Risk Analysis and open the

Graphs view (also accessible from the View/Open named View menu).

Distribution data are inherited by default, so, for example, you can set a default for the whole project,
override this for a section of the project, and then override it again for individual activities. In the grid,
inherited values are shown in grey. In the above example, everything is inherited from the top level
(highlighted in Yellow), except for the WBS/Summary element “Hardware”, which defines a new default
for its children. This, in turn, is overridden again for Activity A1030/Task ID 7. The Early Finish Histogram
column initially displays NA until a Risk Analysis has been performed.

Distribution values can be edited in the grid or in the docked panel to the right.

NOTE: Editing in the grid is explained at the end of this chapter.

4.2 Templates

There is an ability to define and apply templates to quickly enter data on activities with similar profiles.
Four templates are supplied with the product, but you can modify these and add your own. See Chapter
14 for further information on creating/editing templates.

NOTE: There must always be a template called “Default.” It is used as the default top level and is initially inherited by all
activities in a new project.

Templates can be assigned to one or more activities as follows:

To apply a template to a single summary element/activity, simply right-click on the summary/activity in
the grid and choose Apply Template from the context menu as shown in figure 4.3.
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f’\ﬂ Full Mente Demonstration.mpp - Full Monte View: Task Edit (Custornized) — [} =
H T H H H c h,
File Edit View Help Risk Analysis | | Graphs | | Tornado |aeart:hf0r Name or ID >> | Hardware
L Duration ) ) . . Al .
Remaining A Duration Duration Duration Finish Distribution Type: Triangular ~
1o Task Name Duration DlsEPbLglon Optimistic Most Likely Pessimistic Histogram
Ll Distributions entered for summary tasks
0 =& Full Monte Demonstratior 78 days | Triangular To% 100% 125% NA are used as a default for lower-level tasks
. and must be entered as percentages.
1 B Sample Project 78 days MA
2 Initiate 5 days NA Duration or Percent
3 = Development 60 days NA Optimistic:
4 O Hardy o mm NA i
R Mast likely:
5 e/ D | Appl:-.f Te.mp.late. » || From Text Field » NA o
Inherit Distribution From Mumber Field  » Pessimistic:
6 Hw/ P3 NA . -
Inherit Correlations Confidence interval (%):
7 Hiw/ P . Default NA
3 HV/ Integrate 20 days High Risk NA Correlation Bdstence Eranchimg
9 Hil Complete 0 Low Risk NA
. - =] —
10 Bl Software 54 days Medium Risk NA a S
11 SWi Design 18 days NA :
12 S Code A 18 days NA
13 S Code B 17 days NA é
14 S Integrate 18 days NA &)
15 S Complete 0 NA
18 = Integration 5 days NA
17 Testing 5days MA
10 e Y R AR Amaem KA R - C
< >
Help
25 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required
Figure 4.3

To apply a template to multiple summary elements/activities, select all the required rows using standard
keystrokes such as CTRL+Click, Shift+Click, or Click+drag. To select all rows, choose Select All from the
Edit menu or type CTRL+A.

NOTE: Activities in summary rows that are not expanded will not be selected by the above selection operations and will not be
directly updated by template application. However, if such activities are set to inherit uncertainty information they may be
affected by changes applied to higher level summary elements.

After selecting the required template, the confirmation dialog shown in figure 4.4 is displayed.

8 Apply Template Confirm %

1 of the selected tasks will be explicithy set.
[ of the selected tasks will inherit from these. [] Set all tasks explicithy

['tasks cannaot accept the distibution because they are foreign, have zero durations or
are summary tasks which do not comply with the filter.

('tasks cannot accept an update of just the distibution. [] Update distributions onby
('tasks cannat accept an update of just the comelations. [] Update comelations anby

] Don't show this dislog again in this session. {Use Control key to get it back )

Hob Corcs

Figure 4.4
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The template confirmation dialog displays summary information regarding the number of activities that
will be affected by the template application.

Note: The summary information is only in respect of activities that are currently selected in the Activity Edit view.

Note: The Template Confirmation dialog can be suppressed by choosing ‘Don’t show this dialog again in this session’. If you

subsequently wish to have the dialog displayed, hold the Control (CTRL) key while choosing ‘Apply Template’ from the right-
click context menu.

The confirmation dialog can also control how the information from the template is applied:

e Set all tasks explicitly: If you are applying the template to multiple levels of summary and
activity elements, then choosing this option will explicitly set the template uncertainty
information to all selected elements rather than just setting the higher level WBS elements and
allowing lower level summary/activity elements to inherit the relevant uncertainty information.

e Update distributions/correlations only: These options allow you to control what template data
is applied to the selected summary/activity elements.

Note: Templates can be configured to either update duration distribution, correlation or both type of data. Template
configuration takes precedence over Apply Template confirmation.

Note: The Activity Edit right click context menu also contains options to reset selected activities to inherit Distribution or
Correlation data.

4.3 Apply Templates based on User Defined Fields or Lookup Tables

It is also possible to apply templates based on template names entered into custom lookup fields in the
schedule.

For Microsoft Project, choose a Custom Text field to contain the template names. To avoid data entry
errors, we suggest defining an associated ‘Lookup’ table with a list of valid template names. See figure
4.5 for an example. In the example, Text20 has been renamed ‘Assessment 1’ but this is optional.

May 21, 17 Ju

M5 T
| Field

| @ Task O Resource Project Type: Text ~
[ Fiela [ A
Text17
Text1d
Critical Predecessors Text19)

Assessment 1 [Text20)

Text21

Text22

Text23

Rename... Delete Add Field to Enterprise Import Field...
+ Custom attributes

| Otone ® O | Fomvia. —

i Calculation
i @ Mone

{ Calculation

i (@ MNone % BB ‘Ilﬁ E': 3

Edit Lookup Table for Assessment 1 X

- Lookuptable

- Py
Values to di ROWl Value Description
1 INone Mo uncertainty
| @npata 2 |Low Risk [High Confidence)
| 3 |Medium Risk (Medium Confidence}
Help 4 |High Risk (Low Confidence)
-
Move
00 PM N—
[ -
Figure 4.5
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To apply the templates defined in the custom text field, select the required activities in Full Monte, right
click and choose Apply Template, From Text Field and select the required Microsoft Project custom field
as shown in figure 4.6

48 Full Monte Demonstration.mpp - Full Monte View: Task Edit (Customized) - O X
File Edit View Help Risk Analysis | Graphs | | Tornado Search for Name or [D >> | Horduare
Remaining Duration Duration Duration Duration Finish o Distribution Type: Triangular ~
1D Task Name Duration D'ﬁ'b\‘mm Optimistic Most Likely Pessimistic Histogram
Distributions entered for summary tasks
0 B Full Monte Demonstr NA are used as a default for lower-level tasks
Appk Tem late 3 and must be entered as percentages
] 51 Somple Project pply Templ || From Text Field | Text1 A ==
Inherit Distribution From Number Field » Text2
2 Initiate: et Conelt = NA Duration or  Percent
nherit Carrelations
3 B Development : Default Tedt3 NA Optimistic: [ 7o
4 B Hardware 60 days [RNRTRg Hioh Risk L= NA '
el "oV - Most likely: oy
iangulz Low Risk e
5 Hw Design 20 days QUG0S ot NA Pessimistic. ]
5 HW Part A 2 days QT Medium Risk ik NA - =
Text? Confidence interval (%) -
7 HW Part B REEERY Triangular e NA
3 Hi Integrate 20 days _ Text8 NA Correlation || Bastence
9 HW Complete 0| Triangular L) NA
o _
» RS ... | - ey v -
=]
15 S Complete 0| Triangular =08 NA
Text16
16 ] Integration LB Trianguilar NA
v Teog s [T = v
10 = PR e, _____ .| Text18 wa Y Apply Chianges
< >
Text19 Help

25 rows | Nu,FiIlerl Highlight: Project (1 rows) | Sorted on D | Simulations: Risk Analysis [ - > Tes—

0 10 days 7/10/238:00AM  7/21/23 5:00 PM Text21 (Assessment 2) —_—
: Text22

05 davs 7/24/23 8:00 AM  7/28/23 5:00 PM

Figure 4.6

4.4 Apply Templates based on User Number Custom Fields

With Microsoft Project, template uncertainty can also be applied from Custom Number fields. The
associated template names in Full Monte must be numeric (1,2,3 etc.).

There is special handling for the number 0 in the selected custom field. When the templates are being
applied, if there is no template called “0”, then 0 will be interpreted as ‘do nothing’ (the same as a blank
entry when applying templates from a text field) so any existing uncertainty will not be changed.
However, if a template called “0” has been defined then that will be applied. A typical use case would
be to define a template called “0” that sets the distribution type to (None) to remove an uncertainty
from tasks where a numeric risk score was not specified.

48 Full Monte Demanstration.mpp - Full Monte View: Tosk Edit (Customized) - o x
Fie Edit View Help | RiskAnalysis|  Graphs | Tomado Search for Name or ID >,
srcware
Duration )
Remairing Durstion Durstion Duration Fiish Distribution Type: | Trangular v
o Task Name Duration D'“”MW” Qptimistic Most Likely Pessmistic Histogram

Distributions entered for summary tasks

0 B Full Monte Demonstratior 78 days NA are used 25 a default for lower-level tasks
B 5 Sample Project T8 days = and must be entered as percentages.

3 & Developmer”pply Template » | From TextField » A Optimistic:
4 Bl Hardware| | erit Distribution [ From Number Field » | Nurmber! (Percent Critical] Most likely

5 HWDes| |nherit Carrelations e Number2 (Risk Path) Pessimistic: or

j :x ::: High Fisk Number3 (Percent Active) Confidence interval (%
3 i Ineorate Low Riskc Numberd Correlation

5 e Medium Risk m:::::

y
.
0 Bemee e TSN 3
" ETCNRT ... |

Numberg
e sicor o [T |
" Surme 1000 Y

Number11
15 S\l Complete 0 Trangular B (e
B B o [

Number13

10 O Mctetine o, ____________|

=

%00 |

Numberl5 (Distro Type) >
Number16

Help

25 rows | N Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Ana*
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For Primavera P6, define a custom Activity Code ‘Lookup Table’ as shown in figure 4.7

[E] Activity Codes
‘ " Global " EPS * Project
Select Activity Code |
IH'U'I.I‘VSSW - Distribution Template j | Modify....

= Display: Distribution Template | el Close
Code Value = | Description Co

—& HW Low Uncertainty

HW Low Uncertainty

ok Add
&, HW High Uncertainty  HW High Uncertainty [ |
&, SWLlow Uncertainty  SW Low Uncertainty B % Delete
&7, SWHigh Uncertainty  SW High Uncertainty [ |
o Cut
By Copy

4 |:| P
Figure 4.7

To apply the templates defined in the lookup table, select the required activities, right click, and choose
Apply Template, From Lookup Table and select the required Table as shown in figure 4.8
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sy 10 sty Nars el R i Rk
B HwhesSW
=0 | Apply Template  » | pEFAULT
AT000 Initiate HW HIGH UMCERTAINTY
= T HW LOW UNCERTAINTY
= o1 Hardware LalE el
A1010 HVW Task 1 MO UNCERTAINTY
21020 HW Task 2 MORMAL +/- 25%
AT020 HVW Task 3 SW HIGH UMCERTAIMTY
A1040 HVW Task 4 SW LOW UNCERTAINTY Capitalization
AT045 HW Complete | o ey i J ChainLink - Bar Celour
=02 Software S4days JUWEN Chainlink - Bar Direction
A1050 SW Task 1 18days (UMD ChainLink - Bar Style
A1060 SW Task 2 18 days UM ChainLink - Bar Text
A1070 SW Task 3 18days (IO Department
AT080 SW Task 4 18days [UNIDN Distribution Template (HWvsSW)
A1085 SW Complete 0 RN Enterprise Milestones
= n Intanratinn & Nalivan: LR | ookl el
Figure 4.8

NOTE: The template name entered in the custom text/code field must match exactly with a template name defined in Full
Monte.

4.5 Manually Entering Uncertainty Information

If you do not want to use a template, you can enter the parameters individually. To assign a probability
distribution to the duration of this activity, first choose the general shape from the drop-down menu.
Five different shapes are available: beta, lognormal, normal, triangular, and uniform. To determine
which to choose for your application, see Appendix A, Probability Distributions.

Depending upon which probability distribution shape you choose, the controls will be enabled to allow
entry of either a 2- or 3-point estimate of the duration. The uniform, normal, and lognormal
distributions are each defined completely by two parameters, so Full Monte calculates the most likely
value for you. In either case, you can enter the information either as an absolute duration or a
percentage of the deterministic duration. (You are reminded of the current value of the deterministic
duration above the data entry fields.) Whichever entry method you use, Full Monte will prorate the
values when the activity is progressed or its duration has changed, so you will not have to update these
as the project progresses unless you want to.

You can also enter a confidence interval for the optimistic and pessimistic values you enter. By default, it
is set to 100%, meaning you are 100% sure that the actual value will fall between the values entered.

NOTE: In the case of the triangular distribution, this is similar to what other systems call the Trigen distribution. In Full Monte,
this concept is extended to apply to all distribution types.

NOTE: 100% confidence cannot be strictly true for those distribution types that have infinitely long tails, namely the normal and
lognormal. In these cases, Full Monte interprets 100% as a 6-standard-deviation range, or about 99.73%.
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As you enter the data described above, the picture will change to indicate what the distribution function
actually looks like, with the optimistic, most likely, and pessimistic values marked, along with the
absolute limits if these are different.

NOTE: If the picture disappears, you have broken one of the rules defined in section 4.3.

4.6 Correlation

You can optionally enter correlation information. Full Monte implements correlations differently than
other systems, allowing you to correlate each activity not directly with other activities but with shared
influencing factors, which are called “correlation sources”. (For more information about correlation
sources, please see Appendix B: Correlations.) Click on Correlation (around the middle of the edit panel)
to bring up the correlation grid as shown in figure 4.9.

NOTE: Once you have clicked on Set Correlations to display the current correlations, if these are not inherited, then the
button’s function changes as illustrated in figure 4.9 to Inherit Correlations. Clicking on it will delete the specific correlation for
this activity and revert to the values inherited from above.

.’\8 Full Monte Demnonstration.mpp - Full Monte View: Task Edit (Modified) — O =
File  Edit Miew Help Risk Analysis | | Graphs |Sean::h for Name or ID | 2> || el Task 1
. Early Duration - ) ) Duration | A | npop o -
Remaining . R Duration Duration Duration Y Distribution Type: | Trangular w
ID Task Name Duration H'th D'St.FbUt'Dn Optimistic ~ Most Likely Pessimistic (lirirmdelnlge}
islogram ype enval L Enter the distribution parameters either as
0 & Full Mente Demonstration T4wks| NA | Trangular 5% 100% 125% 100% absolute durations or as percentages of
the deterministic remaining duration, which
1 = Full Mente 2017 Demenstrati 14 wks NA is 18 days.
2 Initiate 1 whe NA Duration or Percent
3 = Development 12 whks NA Optimistic: 135 days| or
4 & Hardware 12 wks NA Triangular 75% 100% 150% 100% Most likely: 12 days| or
5 Hw Task 1 4wks NA Ef s 225 days| O
& Hud Task 2 4wks NA Confidence interval (%):
7 Hiwl Task 3 4wks NA Beta 90% 100% 130% 100%
8 Hif Task 4 Awks NA Conelation Existence Branching
9 Hwf Complete 0 NA Cormrelation %
10 B Software Bidays| NA Source Conelation
11 Sl Task 1 18days| NA
m Estimator B 40
12 Sif Task 2 18 days NA
- NA
13 Sw Task 3 18 days NA
14 S Task 4 18 days NA
15 S Complete 0 MNA
16 B Integration Twk| NA -
R Inherit Correlations Wiew Comelation
7 Integraticn 1wl NA
18 B Marketing Jwks | NA ZHpl Sl
hd Help Cance
22 rows | No Filter | Highlight: Praject (1 rows) | Not Sorted | Simulations: Risk Analysis Required

Figure 4.9

Position the cursor in the first cell under the heading Correlation Source (on the right side of the
screen). From the drop-down menu, choose the correlation source or type in a new one. (Once you type
in a correlation source, it will appear in the drop-down menu next time.) In the second column, enter a
percentage for the correlation coefficient. This should be between -100% and +100%, and the sum of
the squares of the values entered must not exceed 10,000 (i.e., if expressed as fractions rather than
percentages, the sum of squares cannot exceed 1).
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Note that this correlation coefficient is between the duration of the current activity and the specified
correlation source. The correlation coefficient between any pair of activities correlated with this same
factor will be the product of the two entered correlation coefficients, interpreting them as fractions. For
example, if the two activities have coefficients of 50% and 70%, the correlation between the two activity
durations will be 35%.

NOTE: This also means that if you enter negative correlations for two activities, they will be positively correlated with one
another. If you want a negative correlation between two activities, one should be negatively and one positively correlated with
the source.

This novel way of specifying correlations allows Full Monte to properly model correlations between any
number of activities without the user having to resort to programming. (For more information on how
this works, see Appendix B: Correlations.) After you have applied the changes, you can see the implied
correlations with other activities by clicking View Correlations to display the grid illustrated in figure
4.10. (This button is enabled only if there is at least one other activity correlated with the current
activity.)

m

Activity/Fesource %gi‘;ﬂ
Structure EC1420 042
Structure EC1460 042
Structure EC1420 042
Structure EC1430 033

Click on row to show scatter diagram.

Figure 4.10

The grid shown in figure 4.9 lists all the activities correlated with the current activity, in descending
order of the theoretical correlation coefficient between each activity and the current activity. Clicking on
one of the rows produces a scatter diagram of the relationship between the two activities, as illustrated
in figure 4.11.
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"’ﬁ Correlation Scatter Plot E'@

Eile

Activity Structure EC1430

Mean of Task EC1480 is 30 45 days
S.Dev of Task EC14800is 21.5 hours
Mean of Task EC1430 15 6.3 weeks
S.Dev of Task EC14300is .27 hours
Pearson correlation coefficientis 0.35
Based on a sample of 50000

Activity Structure EC1480

Figure 4.11

Each point on the scatter diagram represents a pair of duration values sampled from the joint
distribution of the durations of the two activities. The blue bars indicate the sampled frequency
functions. The text indicates the values of their means and standard deviations and the actually sampled
correlation coefficient.

NOTE: Correlations can be inherited, so if you wanted to correlate every activity duration in the entire project, you could enter
the name of the source and the coefficient at the top level with just a few keystrokes.

4.7 Branching and Task Existence

Threats (Risks) and Opportunities are events that may, or may not, occur. For example, having
completed testing on a module it may, or may not, pass. This is a ‘risk’ where the sequence of work that
follows testing may change depending on the outcome. Likewise, the duration of future work may be
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shortened if a new fabrication process becomes available. We can create alternate logic to model this
opportunity. It is also possible to model alternate logic to simply consider the impact of schedule delays.
The two forms of ‘branching’ and task existence modelling in this section allow us to model these
scenarios.

4.7.1 Task Existence

The simplest form of conditional logic in Full Monte is Task Existence. This allows us to specify the
probability that a specific task will need to be performed.

In Figure 4.12 the ‘Repair’ task may not always be required. In fact, based on historical analysis, we
might know that units fail testing, requiring repair, only 20% of the time.

Test

Repair > Deliver

v

Figure 4.12

Note: In versions of Full Monte prior to 3.1, this scenario was modelled using Probabilistic Branching described in section 4.6.2.
Task Existence is a simpler alternative.

Knowing that ‘Repair’ only has a 20% chance of being required, we can specify this using Task Existence.
When performing the risk analysis (simulation), Full Monte will only consider the duration and cost of
task ‘Repair’ 20% of the time. For the other 80% of the simulations the task will be treated as having
zero duration and cost. The logic will remain intact so Deliver will still follow Test (and Repair 20% of the
time).

Task Existence is specified by selecting the task that has less than 100% chance of existing (100% is
always the default). Then, in the edit pane, click Existence. The edit pane will display controls for
Discrete Risk ID and Existence Probability as shown in Figure 4.13.

Q FM2017 Task Existence.mpp - Full Monte View: Task Edit (Modified) - O -4
File Edit View Help Risk &nalysis | | Graphs |Sean::h for Name or D | Repair
- Early Duration . . . Duration NP .
Remaining . i Duration Duration Duration Distribution Type: | (Nong) ~
ID Task Name Duation  Fiish - Distibufion Optimistic  Most Likely  Pessimistic %”ﬁdel"&e}
istogram ¥pe eva Entbzr l‘lhe d‘ijstri bution parameters eiﬂmeroafs
0 = FM2017 Task Exist Sd Graph N absolute durations or as percentages
= stence s (Nene) the deterministic remaining duration, which
1 = Project Sdays | Greph |[(MNone) is 2 days.
2 Make Twk | Graph | (Mone) Duration or  Percent
3 Test 2days | Graph || (Mons) Optimistic: 1.8 days| or 90%
4 Repair 2days | Graph | Most likely: 2days| or [ 100%
5 Deliver 0| Graph | (Mone Pessimistic: 22 days| of 110%
Confidence interval (%): 100%
Eonelstion Existence Branching
Select Discrete Risk ID:
.. or Existence Probabilty (%):
Apply Changes
Help Cancel
Figure 4.13
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The controls for Discrete Risk ID and Task Existence are mutually exclusive. The Discrete Risk ID allows
you to select a risk defined in the Edit, Manage Risk dialog. This allows a risk that affects multiple tasks
to be defined once and the probability of occurrence managed in one place. Alternatively, as in our
example, you can simply enter the probability that this task will exist.

In Figure 4.13 we can see that no task duration uncertainty has been specified. Normally Full Monte
would not perform a simulation on a project with no task uncertainty information but in this case the
Task Existence will count as ‘uncertainty’ and the simulation can be performed. The result will be a
simple bi-modal distribution showing how the Delivery date is affected by the probability of ‘Repair’
having to be performed as shown in Figure 4.14.

Project FM2017 Task Existence. mpp (100000 simulations performed on 2/3/2017)

Histogram of Early Finish for task 'Deliver' (UID 22)
Mean = 10/27/16 11:04AM, Standard deviation = 6.37 hours, Deterministic value = 10/28/16 4:54PM (100%)

80% - - 100%
5 I 80%
60%
o
3
F60% =
z a
= =
T o,
5 40% A %
= 2
F40% &
3
&
20% A
20%
T T
10/26/16 102716 102816 10/25/16
Each bar represents 1day. (Markers show start of interval )
Figure 4.14

Note: Full Monte is showing we have a 100% chance of finishing by the deterministic date calculated by Microsoft Project
because Project is always including the repair work in its analysis. If you have Microsoft Project Professional (as opposed to the
Standard edition), you can set the Repair task Inactive (on the General tab of the Task Information dialog) so Microsoft Project
does not include it when performing the critical path calculation. In this case the results shown by Full Monte will be the same
except the chance of achieving the deterministic finish date in our example will change to 80%.

4.7.2 Probabilistic Branching

Where a task has more than one successor, Probabilistic branching allows you to specify the probability
of each successor being executed. This type of branching can be used model both threats and
opportunities although Task Existence probability described in section 4.6.1 may be a simpler way to
model threats in your schedule.

Only one successor will be included in each individual simulation. A good practice is for the individual
percentages assigned to the successors to total 100% although this is not mandatory. The software will
scale the assigned values to a total of 100% automatically.

Note: If any successor is assigned a probability of 0% then it will never be executed.
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In Figure 4.15, an example is shown where we have three, mutually exclusive, options for
manufacturing. Option 1 has a 50% chance of being selected, Option 30%, and Option 3 just 20%. The
final selection will depend on availability of the option but we are modelling the likely chance of each
being available once design is complete. As mentioned above the percentages add up to 100% but we
could have equally used values of 5, 3, and 2 if this was more convenient.

50%
Design Option 1 Deliver
30%
Option 2
20%
»  Option 3

Figure 4.15

During each simulation, the software will randomly choose one of the Design successors, considering
their relative probability, and include that task (or tasks). The tasks that were not selected will not be
included and have no effect on time or cost. In the example, the tasks labelled Option 1-3 could
comprise many discrete tasks.

4.7.3 Conditional Branching

Conditional Branching can be used to model risk mitigation for late delivery. For example, if the original
schedule calls for all subcomponents to be delivered before integration testing can take place, but one
subcomponent has very high risk, alternate logic can be included to allow that subcomponent to
undergo further unit testing and subsequently integrated later in the system testing phase if it arrives
late.

Consider the schedule shown in Figure 4.16. The two summary tasks represent two different schedules
for the same project. The second summary task ‘Risk Mitigation Model’ shows additional logic via
‘Additional Unit testing’ that will be included by Full Monte if ‘Assembly A’ is delivered later than
11/1/2016.
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H - Gantt Chart Tools  FM2017 Conditional Branching.mpp - Praject Professional

File Task Resource Report Project View ev & Format Q Tell me what you want to do

’0 Full Monte Administration ~ w Schedule Inspector -
L

Full Mante Inspect
200 Schedule
Barbecana Full Monte 2017™ Schedule Inspector
Risk Percent Percent Chance of Achieving November 2016 D
Task Name « Duration « Predecessor » Assessment v Critical -  Active *  MSP Early Finish < 24 27 30 2 5 8 1 14 17 20 23 26 29
1| 4 Pre-Risk Model 30 days 100 100 1.32
2 Assembly A 10 days High Risk 97 100 2,84
3 Assembly B 10 days Low Risk 4 100 49,92
4 Integration Testing 10 days 2,3 100 100 132
5 System Test 10 days 4 100 100 1.32
6 Delivery Pre-Risk Mitigation 0days 5 100 100 1.32
7 a Risk Mitigation Model 30 days 87 100 42,11
8 Assembly A 10 days High Risk 0 100 342 ]
e
w9 Additional Unit Test 5 days 8 0 81 0 b
= emm——
2 10 Assembly B 10 days Low Risk 85 100 50.37
é 1 Integration Testing 10 days 8,10 100 100 42.39
g 12 System Test 10 days 11,9 100 100 42.39
=
5 13 Delivery Post Mitigation 0days 12 100 100 42.11 ’.
a
Figure 4.16

We can see that by mitigating the delay to Assembly A we have improved our chance of on-time delivery
to 42% compared to just 1% pre-mitigation. More work will be required to bring the chance of delivery
up to an even more acceptable 80%.

To enter the Conditional Branching information, select the predecessor task that may be delayed and
then click the ‘Branching’ button on the edit pane. Select ‘Conditional’ in the drop-down as shown in
Figure 4.17.

Q FM2017 Conditional Branching.mpp - Full Monte View: Task Edit (Modified) — ] *
File  Edit View Help Rizk Analysis | | Graphs Search for Mame or [D Bssembly A
- Early Duration . . . N . 5
Remaining . S Duration Duration Duration Distribution Type: | Trangular e
ID Task Name Duration H.g””‘h D‘StT"b”t"’” Optimistic ~ Most Likely ~Pessimistic ﬁ”ﬁdﬁ”&e}
istogram ype enva Enter the distribution parameters either as
0 = FM2017 Conditional Branching Gwks | Graph | ({None) absolute durations or as percentages of
the deterministic remaining duration, which
1 B Pre-Risk Model Gwks | Graph {None) is 2 wks
2 Assembly & 2whks | Graph | Triangular 35% 0% 150% 100% Duration or Percent
3 Assembly B 2wks | Graph | Triangular 95% 100% 105% 100% | Qptimistic: | 76 hrs| or | 95*;;,'
4 Integration Testing Zwks | Graph || (Mone) Most likely: | 1 days| or | 1‘ID‘3¢|
5 System Test 2wks | Graph || (Mong) Pessimistic: | 3 wks| o | 15‘“"
6 Delivery Pre-Risk Mitigatid 0| Graph {None) Confidence interval (%): 00
7 = Risk Mitigation Model Gwks | Graph || [Mone
8 Assembly A Zwks| Graph | | Comelston || Existence || r=rciine
5 Additional Unit Test Twhk | Graph || (None) Condttional
10 Azzembly B Z2whks | Graph || Triangular 95% 100% 105% 100%
n Integration Testing 2wks || Grph || (Nore) 11 (rtegration Testing)  |KAVAVALEN
12 System Test 2wks | Graph || (Mone) 9 (Additional Unit Test)
13 Delivery Pest Mitigation 0| Graph (None)

Figure 4.17
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The two alternate successors for task ‘Assembly A’ are shown in the grid. The logic to task ‘Integration
Testing’ will be included during the simulation if the current task ‘Assembly A’ finishes on or before
11/1/16. If ‘Assembly A’ finishes after 11/1/16 then the logic to task ‘Additional Unit test’ will be
followed.

NOTE: You do not have to enter the dates in order, and the missing date can be anywhere. When you click on Apply Changes,
Full Monte will display them in order. If you enter dates in every row, the latest date will be replaced with “NA.”

4.8 Delivery Milestone Date Uncertainty / Input Milestones

Many projects rely on deliverables from external sources including design approval and material
delivery. These are typically represented as an input Milestone. These deliverables are also often
subject to some uncertainty which Full Monte can model as a range of dates. Full Monte defines an
input Milestone as a zero-duration milestone with one of the following constraint types; ‘Start No Earlier
Than’, ‘Start On’, ‘Finish No Earlier Than’, ‘Finish On” and at least one successor task. Barbecana
recommends using a ‘Start No Earlier Than’ constraint.

The example in Figure 4.18 shows a small project where Assembly A is being developed in-house and
Assembly B is being supplied by an external subcontractor. The contractor has committed to deliver on
5/8/17. Integration cannot start until both assemblies are completed/delivered.

Apr 30,117 May 7, 17 May 14, 17

Task Name » Duration » Predecessor » Constraint » Start ~ Finish - SIM | T W | T F s S| M| T W T F S SIM | T W, T
4 Project 13 days 5/1/178:00 AM  5/17/17 5:00 PM v v

Assembly A 6 days 5/1/178:00 AM  5/8/17 5:00 PM :

Assembly B Delivery 0 days SNE 5/8/2017 5/8/178:00 AM  5/8{17 8:00 AM '_‘LL

Integration 2 days 2,3 5/9/17 8:00 AM  5/10/17 5:00 PM

Testing 5days 4 5/11/17 8:00 AM  5/17/17 5:00 PM 3 l

Delivery 0 days 5 5/17/17 5:00 PM  5/17/17 5:00 PM "
Figure 4.18

For our example, we will model both duration uncertainty on our in-house work and a range of dates
that the external Assembly B may be delivered.

To enter this data into Full Monte first select the input Milestone. Provided it meets the criteria
described above, the edit pane will change to allow the entry of a range of dates as shown in Figure
4.19.
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8 FV2017 Input Milestone.mpp - Full Monte View: Task Edit (Modified) — O X

File  Edit VMiew Help Risk Analysis | | Graphs |Searc‘.h for Mame or 1D | > Assembly B Delivery
- Ea Duration ) Duration ) Duration SE .
D Task Name Remanng  Frigh  Disrbution Oeton Most  poureh  Confidence | Distribution Type:  [Beta v
Histogram Type Likcehy Interval (%) The date of this i . be
ut 1
0 & FM2017 Task Existence 13days | Graph | Triangular o] 110n 100% | cuboct to uncertamty. The detememiste
1 B Project 13days | Graph | Tienouler 00| 10w 100% st s s aas A
2 Assembly & Gdays | Greph || Triangular 100% 110% 100% Target Date
Graph Optimistic: | 5/ 5/2017 8:00AM E~
4 Integration 2days | Graph || Trianoular 100% 110% Most likely: 5/ 8/2017 S00AM @~
5 Testing Twk || Graph | Triangular 100% 110% Pessimistic: | 5/11/2017 300AM G+
3 Delivery 0| Graph | Trangular

Confidence interval (%):

Correlation | | Exsterc= || Enctiing |

M

W 00008 £ LOZISIS
WY 00008 L1021 L LIS
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Apply Changes
Help Cancel

Figure 4.19

In the example, we have specified a Beta distribution based on an Optimistic delivery of 5/5, Most Likely
delivery of 5/8, and a Pessimistic delivery of 5/11.

Figure 4.20 shows the results of the simulation and we can see that, based on our input assumptions,
the subcontractor will be on the critical path 14% of the time despite originally having float/slack.

Early Start Percentile Early Finish

Task Mame = Duration ~ Predecessor » Constraint ~ Percent Crtical -  (80%) =  Percentile {(B0%) -
4 Project 13 days 100 5/1/17 8:00 AM 5/18/17 10:45 AM
Assembly A 6 days 86 5/1/17 8:00 AM 5/9/17 9:46 AM
Assembly B Delivery 0 days SNES5/8/2017 14 5/8/17 3:13 PM 5/8/17 3:13 PM
Integration 2 days 2,3 100 5/9/17 10:14 AM 5/11/17 10:17 AM
Testing 5days 4 100 5/11/17 10:18 AM 5/18/17 10:44 AM
Delivery 0 days 5 100 5/18/17 10:45 AM 5/18/17 10:45 AM
Figure 4.20

4.9 Validating and Committing Changes

When you have made changes in the edit panel, both the Apply Changes and Cancel buttons will be
enabled. You cannot move to a different activity in the grid until you either apply or cancel the changes.
Click on Apply Changes to commit the changes to the grid, or Cancel to discard them. In either case,
both buttons will then be disabled.
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NOTE: Full Monte operates a two-stage commit process. Committing the changes as described here commits them only to the
memory image of the project. They are not committed to the database until you close the view, at which point you will be
asked whether to save or not.

Apply Changes also performs a number of validity checks and may display an error message as a result.
Until you try to apply the changes, the panel deliberately allows you to have inconsistent data because
this is sometimes necessary temporarily while making a number of related changes. An indication that a
rule has been broken is that the pictorial representation of the distribution will not appear. Clicking on
Apply Changes in such a case will tell you what the problem is. Here are the rules:

1. The pessimistic value must be strictly greater than the optimistic value.

2. The most likely value (where applicable) must be between the two, inclusive.

3. Confidence must be between 50% and 100% inclusive.

4. The optimistic value must be no less than zero after adjusting for the confidence value.

5. For lognormal only, optimistic must be strictly greater than zero.

NOTE: The absolute minimum of a lognormal is always zero, but Full Monte interprets the optimistic value so that about 1 in
750 samples fall between 0 and the optimistic value.

4.10 Editing in the Tabular Grid

Appropriate data may be directly entered into the tabular grid.

Editable columns are shown in blue when the row is selected, as shown in figure 4.6. You can enter
percentages, durations and, for Input Milestones, dates.

NOTE: One disadvantage of editing in the grid is that each change is validated as soon as you leave the cell, so you may
sometimes have to be careful in what order you make the changes. For example, if you had a triangular distribution and wanted

to change the optimistic value from 50 to 65 days and the most likely value from 60 to 75 days, you would have to make the
second change first to avoid breaking the rules even temporarily.

4.11 Data Import

4.11.1 Import for Microsoft Project

Full Monte for Microsoft Project supports loading duration uncertainty and other task information from
Microsoft Project custom fields using File, Import. From Full Monte version 3.6, multiple import/export
definitions can be saved.

File, Import allows the loading of the following data from Project fields.

On first use, the Import/Export dialog will be empty, as shown in figure 4.21.
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28 Import Dialog >

(® Tasks () Milestones  |({Enter New Name) w

Data MSP Field

Pro-rate In-progress Tasks [

Hep | | New | | S2ve | Deleie | | Igpot | Canesl |

Figure 4.21

The radio buttons specify if the import definition is to be used to import task or milestone data. This is
disabled for export as only task data can be exported.

Imports allow the loading of the following information:

e Duration Distribution Type

e Duration Optimistic

e Duration Most Likely

e Duration Pessimistic

e Duration Confidence Interval
e Probability of Existence (%)
e Discrete Risk

If the import is for Milestone data, then date fields must be used for the Duration Uncertainty fields.

To create a new import/export definition, first enter a name for the definition. Then click in the first
empty row of the grid and it will be pre-populated with the basic fields.

The initial Project import fields can be modified by clicking on the field and choosing a new value.

After creating the definition, click Save to save the changes. New definitions can be created by clicking
New and definitions no longer required can be removed by clicking Delete.

An existing definition can be copied by modifying the displayed definition name.
After any changes, click Save to commit the changes before executing the import/export.

An example import definition is shown in figure 4.22.
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152 Import Dialog

(® Tasks () Milestones  |Import Discrete Durations

Data MSP Field
b Duration Distribution Type Text 10
Duration Optimistic Duration1
Duration Most Likehy Duration
Duration Pessimistic Duration3

Help | | Mew SEVE

Pro-rate In-progress Tasks [

Delete | [ Import | = Cancel |

Figure 4.22

In Figure 4.22 the import has been configured to load task duration uncertainty data from Text10 and

duration fields Duration1 (Optimistic), Duration (Most Likely), and Duration3 (Pessimistic).

The Duration Distribution Type field can be imported from either Text or Numeric custom fields. Only

valid data will be loaded as defined in the following table:

Distribution Type Text Field Numeric Field
<No Change> <blank> Not Applicable
None (None) 0
Beta Beta 4
LogNormal LogNormal 5
Normal Normal 3
Triangular Triangular 2
Uniform Uniform 1
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Note: If the custom text column containing the distribution type is empty (blank), then no changes will be made to existing
uncertainty data in Full Monte for that task. If you wish to remove uncertainty information for a task, then the input custom
column should contain ‘(None)’ (or 0 if using a custom numeric column).

The duration optimistic, most likely, and pessimistic values can be imported from either custom
Duration or Text fields (or Date fields for Milestones). As Microsoft Project Duration custom fields
cannot contain percentages you must use a custom Text field if you wish to import percentages. If you
are importing discrete durations, then we recommend using Duration custom fields because Microsoft
Project can then validate the values are valid durations.

The import will replace any existing uncertainty data for the task (unless the distribution type is loaded
from a custom Text field and that field is blank).

For in-progress tasks this can create an issue if the imported data has not been updated to reflect
progress on the task.

When a project with existing uncertainty data is opened in Full Monte, Full Monte automatically pro-
rates the uncertainty information on each task considering progress. However, if you then re-import the
original data from custom columns then the pro-rated data will be replaced with the original uncertainty
and can lead to remaining uncertainty being larger than expected. If you are re-importing uncertainty
data, perhaps to include new scope, then you must either set the duration distribution type custom text
field for existing tasks to blank (Empty) or enable the check box ‘Pro-rate In-progress tasks’ so that Full
Monte will adjust the imported data to consider progress.

4.11.2 Import for Primavera P6

Full Monte for Primavera P6 supports loading duration uncertainty and other task information from
Primavera P6 User Defined activity fields using File, Import.

There are three configurations for the import.

Only the specific Primavera User Defined Fields for the required import need to be defined. In total
there are 8 User Defined Fields or Activity Codes that can be imported.

The user is responsible for creating the fields in Primavera P6. Take care to set the correct Data Type.
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[E8 User Defined Fields X

' User Defined Fields B Close
| Activities ~| b Add
r Delete
| '~ Display: User Defined Fields N X
| Title . | Data Type
= |FM Discrete Risk ®@ Help
'S FM Duration Most Likely Integer
|S FM Duration Optimistic Integer
'S FM Duration Pessimistic Integer
§ § FM Milestone Date Most Likely Start Date
'S FM Milestone Date Optimistic Start Date
'S FM Milestone Date Pessimistic Start Date
< >

The 8™ field is ‘FM Distribution Type’. This can either be defined as a text User Defined Field or as an
Activity Code. This field is used to define the relevant distribution for both Duration and Milestone
uncertainty values.

Here is an example for defining FM Distribution Type as an Activity Code.
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Activity Codes ¥
‘ " Global " EPS * Project
Select Activity Code |
IHw‘.rsSW - FM Distribution Type j || Modify...
+ Digplay: FM Distribution Type | Cloze
Code Value T | Description
% |B Beta Distribution ok Add
& L Loghermal Distribution
&N Normal Distribution b4 Delete
& T Triangular Distribution
U Uniform Distribution & Cut
By Copy
E Paste
-
4 2
-
Help
< >

The ‘values’ can be either Beta, LogNormal, Normal, Triangular, Uniform or abbreviatedto B, L, N, T, U.
The value ‘Constant’ or ‘C’ can be used instead of Uniform or U.

The first configuration imports Duration Uncertainty data.

28 Import Dialog X
(® Tasks (O) Miestones Mﬂymw v
Full Monte Field P6 Activity Code/User Defined Field

Duration Distribution Type FM Distribution Type

FM Duration Optimistic
FM Duration Most Likely
FM Duration Pessimistic

Duration Most Likely

Pro+ate Inprogress Activities [

Hep | [Cimpot ] | Cancs

The FM Duration Distribution Type user defined field must contain a type supported by Full Monte
(Triangular, Beta, Normal, LogNormal, or Uniform). If the FM Duration Distribution Type is empty
(blank) then no data will be loaded for that activity.
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If you have in-progress activities and do not wish to manually adjust the specified durations values to
match the current progress, you can check the ‘Pro-rate In-Progress Activities’ option to have Full Monte

automatically adjust the Uncertainty values to reflect progress.

The second configuration can be used to import Discrete Risk Assignments. The imported Risk ID must
match an existing Discrete Risk defined in Full Monte (Edit, Manage Risks).

48 Import Dialog X

w

@ Tasks O Miestones | Activity Discrete Risks

P6 Activity Code/User Defined Field

FM Discrete Risk

[Cimpot ] [ Cancel |
The third configuration can be used to import Input Milestone Date Uncertainty.

28 Import Dialog X

(O Tasks @ Miestones | Input Milestone Date Uncertainty -
Full Monte Field P6 Activity Code/User Defined Field

» FM Distribution Type

Duration Optimistic FM Milestone Date Optimistic
Duration Most Likely FM Milestone Date Most Likely
Duration Pessimistic FM Milestone Date Pessimistic

[ _impot | | Cancel

The FM Milestone Date Distribution Type user defined field must contain a type supported by Full
Monte (Triangular, Beta, Normal, or Uniform). If the FM Milestone Date Distribution Type user defined

field is empty (blank) then no data will be loaded for that milestone.
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4.12 Data Export

Note: Currently only supported by Full Monte for Microsoft Project. For Primavera P6 please see the related feature Edit, P6
User Defined Fields.

Full Monte data and results can be saved to Microsoft Project custom fields on a one-off basis using the
File; Export... menu option.

Note: Full Monte does not check for any existing data in the custom fields specified for the
export. Any existing data in those fields will be overwritten without warning by the export.

“® Export Dialog x

@ Tasks () Milestones |E:port Expected 5/F to Start10/Finish 10 w

Data MSP Field
b Start Expected Value Start10
Finish Expected Value Finish 10

Hep | | MNew | S== | Delete | | Export | | Cancel

Figure 4.23

While most Full Monte fields can only be exported to Microsoft Project custom fields of the same data
type, some fields can be exported to multiple data types.

Duration Distribution Type — This can be exported to either a Numeric or Text custom field.

Export values will be:

Distribution Type Numeric Field Text Field
None 0 (None)
Beta 4 Beta
LogNormal 5 LogNormal
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Normal 3 Normal

Triangular 2 Triangular

Uniform 1 Uniform

Duration Optimistic/Most Likely/Pessimistic — These fields can be exported to either Duration or Text
custom fields.

Note: if you choose to export optimistic/most likely/pessimistic duration values represented in

Full Monte as percentages to a Duration custom field, the percentage will be converted to
duration values.

4.13 Manage Risks

The Edit, Manage Risks dialog is shown in Figure 4.24:

78 Manage Discrete Risks x
Add, Edit or Delete Discrete Risk Definitions
Mame Probability Enupr:tciion ﬁ?;ct Description Task IDs
RSK002 10% 5d 50 |HW Test Failure 2.7
RSK003 10% 0d 50 | SW Test Failure 5
R5K0Z2 Bl Bd £10.000 | Add 10,000 to cost 10
RSKDZ3 5% 0d 51,000 | Add $1.000 to cost w/No Duration Impact Not Assigned
Figure 2.24

This dialog allows the user to create and manage risks that can be applied to the schedule. Risks are
random events that may or may not occur.

Full Monte can model risks in two ways.

1) By assigning a risk that has a Probability of occurrence but no Duration Impact (Impact is 0d),
the probability will be assigned to the Task Existence and will govern whether the entire task
exists or not. This mechanism was supported in earlier versions of Full Monte.

2) By assigning a risk that has both a Probability and a Duration Impact to a task, the Probability

will govern the chance of the Duration Impact being added to the task duration during the
simulation. This is new to Full Monte version 3.6.

Task Existence

An example using an assigned risk to control Task Existence is shown in Figure 2.25.
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23,722 Oct 30, 22 MNov &, 22 Mov 13, 22
Task Name w | Duration « Start ~ Finish v DiscreteRisk «~ [[M | T W T | F |5 S M| T W T F |5 5 M T W T F |5 5 MT

Task A 10 days 10/25/22 8:0 11/7/22 5:00 l
Path A Finish 0 days 11/7/22 5:00 11/7/22 5:00 0 1/7
Figure 2.25

Task A Rework is an additional task in the schedule to represent the additional work that may be
required if its predecessor fails testing. The Impact is the Duration (and resources) of the additional
task. It has been marked ‘inactive’ in Microsoft Project, but Full Monte will consider the task active in
10% of the Simulations (based on the definition of risk RSK003).

The probability distribution histogram for Path A Finish is shown in Figure 2.26
Project Risk test 1.mpp (100000 simulations performed on 11/11/2022)

Histogram of Finish for task 'Path A Finish' (UID 4).
Mean = 11/8/22 1:03PM, Standard deviation = 14.57 hours, Deterministic value = 11/7/22 5:00PM (45%).
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Figure 2.26

In 90% of the simulations the project finished around 11/7 but for the remaining 10% of the simulations,
the risk was active, and the finish is centered around 11/14 (5 working days later)

Duration Impact

An example using an assigned risk that includes a Duration Impact is shown in Figure 2.27.

23,22 Oct 30, '22 Mov 6, '22
Task Name ~ Duration ~ Start ~ Finish » DiscreteRisk « |[|M | T W | T F|S | S M| T W |T | F |S|5 M|T
Task B 10 days 10/25/22 8:0 11/7/22 5:00 RSK002 j l
Path B Finish 0 days 11/7/22 5:00 11/7/22 5:00 & 177
Figure 2.27
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For this example, risk RSK002 defines both a probability and a duration impact. When it is applied to
Task B, for 10% of the simulations the duration impact (5 days) will be added to the task duration during

the simulation.

The probability distribution histogram for Path B Finish is shown in Figure 2.28.

Project Risk test 1.mpp (100000 simulations performed on 11/11/2022)

Histogram of Finish for task 'Path B Finish' (UID 5).

Mean = 11/8/22 1:00PM, Standard deviation = 14.53 hours, Deterministic value = 11/7/22 5:00PM (45%).
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Figure 2.28

- P100 (11/17/22 3:13PM)
r PS80 (11/10/22 1:42PM)
- PE0(11/9/22 10:31AM)
- P70 (11/8/22 3:47PM)

- PO (11/8/22 11:53AM)
- P50 (11/8/22 9 16AM)

- P40 (117722 3:43PM)

- P30 (11/7/22 1:07PM)

- P20 (117722 9 13AM)

- P10 (11/4/22 2:30PM)

Again, for 90% of the simulations the finish was around 11/7 and for the remaining 10% of the

simulations, the finish was around 11/14.

Figures 2.26 and 2.28 are examples of Bi-Modal (more generically multi-modal) distributions that are

fauanbaig asnenwng

typical when risks (random events) are included in the schedule. While the histogram can be confusing
to interpret, the cumulative S-Curve can still be easily used to determine the confidence of finishing by a
particular date. In both these examples we have an 80% confidence of finishing by 11/9/22.

Cost Impact

A Cost Impact can also be defined for any discrete risk. This cost will be included into Fixed Costs for the
task when the risk is active based on Probability.

Note: If a risk with a duration impact is assigned to a resource loaded task (with appropriate rates), the
resource cost will increase for work and cost resources when the duration impact is applied to the task.
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Chapter 5: Editing Full Monte Data for Resources / Costs

Costs are calculated by Full Monte based on Resources and Costs assigned to tasks/activities in the
schedule.

5.1 Microsoft Project

Costs in Microsoft Project are derived from resources assigned to tasks and fixed costs.
Microsoft Project supports three types of resources:

e Work (Labor)
e Material
e Cost

For Work and Material resources, cost is calculated by multiplying the assigned units by the rate
specified for the resource. Cost resources are assigned using the cost value. For example, if a 10d task
on an 8hr/day calendar has a Work resource assigned at a level of 100% and the standard rate for that
resource is $50/hr, then the total cost for the task will be $4,000 (10d * 8hrs * $50/hr).

Any Fixed Costs assigned to the task are added to the resource cost to derive a total task cost.

When Duration Uncertainty data has been specified for a task in Full Monte, Work and Cost resource
costs are prorated based on the sampled duration in each simulation.

Using the example above, assume the task has +/- 1 Day of uncertainty. If the sampled duration in a
simulation is 9d than the resource cost will become 9d/10d*$4000 = $3,600 for that iteration of the
simulation. In practice the calculation is more complex because it takes into account any rates change
from time-based rate escalation in Microsoft Project and/or resource rate uncertainty defined in Full
Monte.

Material and Fixed Costs are not modified during the simulation.

Note: While technically Microsoft project allows the manual editing of the ‘Cost’ column, this is
not recommended because costs derived from resources may not match the manually entered
value. Full Monte always bases costs on assigned resources and fixed costs. It will not be aware
of any manually modified ‘Cost’ values.

5.2 Oracle Primavera

Costs in Primavera are derived from Resource Costs and Expense Costs.
Primavera supports three types of resources:

e Labor (People)
e Material (Supplies)
e Non-Labor (Machinery, Equipment, etc.)
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5.3 Resource rate Uncertainty

Selecting the menu item Edit/Edit Resources takes you to a similar view for editing distributions on
resource cost rates.

NOTE: This menu item will be disabled if there are no cost rates associated with any resources
used by the project or the resource fields are not mapped in Full Monte for Microsoft Project (see
the Full Monte for Microsoft Project Installation Guide).

78 ECO0501 - Full Monte View: Resource Edit =n =R
File Edit View Help | FiskAnalysis | Find: >> | [ Apply Template | [Defaut -]
Cost Rate Cost . . ———————————
Resource D Resource Name Distribution Rate I'\%S:tt El?te?y Ig:::stir':i:tti (I:rﬁgrl\cc":lnl'g’? Distribution Type: | Normal '
Type Optimistic v
= Al Resources All Resources Referenced by Project ECO0501 {Mone) 50 100% 110% 100% Enter the distibution parameters either as
absolute cost rates or as percentages of the
=) E&C Resources | EAC Resources deterministic cost rate, which is 70
= Trades Trades
Cost Rate or  Percent
= Elev Inst Elevator Installer P 5300 %0
imistic: 363, ar %
Elec Blectrician
Most likehy: £70.00| or 100%
Floor Floor and Carpet Layer
R j— . %
Operator Operator Pessimistic: £77.00 10
Plumb Plumber Confidence interval (%): 100%
FCarp Finish Carperter Set Comelations.
RCarp Rough Campenter
Genlabor Laborer-Construction = =
ot =1
Irminirk Ironwarker a2 a2
Exc Excavator
4]
= Purchasing Purchasing Department =
=
Project Contrd Project Controls
= Engineering Engineering Department
KimP Paul Kim
HWVAC HWVAC
Help
Figure 5.1

The view shows only those resources assigned to activities in this project. It works in a similar way to the
Activity Edit view.

For individual resources, you can enter data only if there is a cost rate defined. If there is only one rate
for the resource, you can enter the values in currency units. If there is more than one rate, that is if
there is cost escalation, all rates are assumed to move in unison and the distribution parameters must

be entered as

percentages.

For higher levels in the resource hierarchy, data must be entered in percentage terms, and it is used as
defaults for the lower levels.

Correlations work in the same way as activity durations. Resource rates can be correlated with either
other resource rates or with activity durations or both.

NOTE: During the simulation, the cost of each activity is calculated using its resource usage and the appropriate rate, having
regard to any escalation.
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When you have finished you can close the view, and you will be back in the Activity Edit view. You will
be prompted whether you want to save any changes made to the resource rate distributions.
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Chapter 6: Editing Full Monte Data for Calendars

[This capability is available only in Full Monte for Primavera P6.]

Selecting the menu item Edit/Edit Calendars takes you to a somewhat similar view for editing calendars.

It looks like the example shown in figure 6.1.

File Edit View Help Risk Analysis Find: 2> ] Model

Calendar ID Calendar H:;fs Distribution E— Autoregression | |Lese Full Days v
T2 honth Type Coefficiert (%) | Erter data for up to 52 weeks. Rows wil
- be sorted when you apply changes and
& All Calendars 0 (None} Day 5 missing values will be interpolated.
= Corporate - Standard Full Time Base 172 | (None) Day 50 Week % Probabilty of
Day 50 MNumber  Losing a Day.
© T - 50 e S ) e — | :
3 20
47 20
48 0

Sc"::h;:edays: 50 %
[ Cancel ] [ Apply Changes ]

Figure 6.1

The view shows only those calendars assigned to activities in this project or to their resources. The way
calendars are modeled requires some explanation. There are four basic models:

1. Full days may be lost or not on a seasonal and random basis.

2. Arandomly generated proportion of a day may be lost, this proportion being generated from a
lognormal distribution.

3. Full weeks may be lost or not on a seasonal and random basis.

4. Arandomly generated proportion of a week may be lost, this proportion being generated from a
lognormal distribution.

The model is used in conjunction with an expected value for the particular week number. In the above
example, we expect to lose 20% of the working time between weeks 39 and 47 inclusive, and none at
the other times. During the simulation, Full Monte will interpolate the probability between specified
points, including wrapping around the year-end from the last week number to the first. (Any odd days in
week 53 are treated as part of week 52 for this purpose.)
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NOTE: If your data is not seasonal, maybe because it has nothing to do with the weather, you only need to add one row to the
grid, and it does not matter what the week number is.

It is also possible to specify a correlation between consecutive days or weeks. This is meant to model the
extent to which one period affects the next and allows modeling of the fact that the weather is more
likely to be also bad on the day following an episode of bad weather. A default is provided of 50% for
daily models and 0% for weekly models, which is appropriate for some measures of the weather. (The
effect wears off rapidly with time. Raising 50% to the power of 7 — to get the weekly value — gives less
than 1%, which would not be material.)

NOTE: Correlations of more than 70% for daily models (8% for weekly models) are rarely appropriate, especially when the
probability of lost time is also high. With the discrete models (full days or weeks lost) in particular, even moderate correlations
when used in conjunction with high probabilities of lost time for extended parts of the year can result in unintentionally long
periods with no working time, with consequent effects on project duration.

When you see the results (see Chapters 8 and 9), you will notice that this does not change the reported
duration, which is typically in working days, but it does change the elapsed duration. Two activities with
the same duration (in working days) may take different times (or elapsed durations) if they occur in
different periods. This is a much better way to model the weather than using correlations.

NOTE: Two activities that both depend on the weather in the same location are correlated only if they happen at the same

time, which, in theory at least, is not known in advance. Modeling the connection with a correlation between the two durations
is therefore not as realistic as modeling the calendar as described above.
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Chapter 7: Risk Analysis (Monte Carlo Simulation)

7.1 Running Risk Analysis

This is performed by clicking on the Risk Analysis button on any tabular view. The Risk Analysis dialog is
displayed.

7.1.1 Full Monte for Microsoft Project

“@ Risk Analysis *

Number of Simulations: | 10000 Full Backward Pass [ ]

Always Honor Constraints

Preferred Date/Duration Histogram Interval |Lei Full Morte Decide v|

Schedule Sensitivity Target: |D (Full Morte Demonstration) v|

Cost Sensitivity Target: |D (Full Morte Demonstration) v|

Help Cancel

Figure 7.1

The edit controls are populated using the values last used for this project, or system defaults otherwise.
You can choose several options, as described below.

Number of Simulations: The larger this number, the better your results will be. Not only will your results
be more accurate, but the graphics will tend to be smoother and therefore more aesthetically pleasing.
The only downside to doing more simulations is the additional processing time. However, Full Monte is
fast, so you can afford to do more simulations than might be practical with slower products. We
recommend a minimum of 10,000 for presentation reports.

Full Backward Pass: For each iteration of the simulation, Full Monte performs a complete Forward pass
of the Critical Path Method (CPM) algorithm. This calculates the early dates and histograms, sensitivity
(Tornado chart), criticality, and basis (diagnostic) information. This forward pass is performed regardless
of the setting of the ‘Full Backward Pass’ option.

If Late Dates and Slacks/Floats (calculated by a CPM Backward pass) are required, then enable the
option for a ‘Full Backward Pass’. This will roughly double the amount of time required for each
simulation. For most schedule risk analysis purposes this option is not required.

Note (Microsoft Project only): If the project contains tasks using the As Late as Possible (ALAP)
constraint type, then the Full Backward Pass option will be enabled, and cannot be disabled, as
the backward pass and an additional forward pass are required to correctly process ALAP
constraints as interpreted by Microsoft Project.

Always Honor Constraints (Full Monte for Microsoft Project only): Since we are trying to study the
effect of uncertainty on the schedule, it is best to allow the analysis to show how delays to predecessors
can affect successors. Constraint Dates such as ‘Start No Later Than’, ‘Finish No Later Than, ‘Finish On’,
etc. can prevent tasks moving into the future as driven by logic. Microsoft Project has a setting
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called ‘Tasks will always honor their constraint dates’ (Options, Schedule). When set, this option allows
constraint dates (Start/Finish No Later and Must Start/Finish On) to prevent early dates from moving
into the future even if logic dictates that the dates are not achievable. This creates an
unrealistic/unattainable goal. If the option is set in Microsoft Project, it will also be set in Full Monte as
our first goal is to honor data from Microsoft Project. However, the option can also be temporarily
disabled in Full Monte by clearing the ‘Always Honor Constraints’ check box. When disabled, Full Monte
will modify the effect of certain constraint types as follows:

Constraint Type Treated As
Must Start On Start No Earlier Than
Must Finish On Finish No Earlier Than

Start No Later Than | Ignored
Finish No Later Than | Ignored

This allows Full Monte to produce a more realistic forecast completion date based on logic rather than
artificial, unrealistic, constraints.

7.1.2 Full Monte for Primavera P6

78 Risk Analysis X

Number of Simulations: Full Backward Pass [ ]

Honor Mandatory Constraints
Prefemed Date/Duration Histogram Interval  |Let Full Monte Decide
Schedule Sensttivity Target: |HWvsSW (Hardware vs Software) v|
Cost Sensttivity Target: [HWvsSW (Hardware vs Software) v]

Help Cancel

Figure 7.1

Number of Simulations: The larger this number, the better your results will be. Not only will your results
be more accurate, but the graphics will tend to be smoother and therefore more aesthetically pleasing.
The only downside to doing more simulations is the additional processing time. However, Full Monte is
fast, so you can afford to do more simulations than might be practical with slower products. We
recommend a minimum of 10,000 for presentation reports.

Full Backward Pass: For each iteration of the simulation, Full Monte performs a complete Forward pass
of the Critical Path Method (CPM) algorithm. This calculates the early dates and histograms, sensitivity
(Tornado chart), criticality, and basis (diagnostic) information. This forward pass is performed regardless
of the setting of the ‘Full Backward Pass’ option.

If Late Dates and Slacks/Floats (calculated by a CPM Backward pass) are required, then enable the
option for a ‘Full Backward Pass’. This will roughly double the amount of time required for each
simulation. For most schedule risk analysis purposes, this option is not required.

Honor Mandatory Constraints (Full Monte for Primavera P6 only): Since we are trying to study the
effect of uncertainty on the schedule, it is best to allow the analysis to show how delays to predecessors
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can affect successors. P6 Mandatory Start/Finish Constraints can prevent tasks moving into the future as
driven by logic. By default, Full Monte for P6 will honor Mandatory Start/Finish Constraint dates the
same as P6. However, if the user wishes to see more realistic future dates, the user can deselect this
option in which case Full Monte will modify the treatment of Mandatory Constraints as follows:

Constraint Type Treated As
Mandatory Start | Must Start On
Mandatory Finish | Must Finish On

This allows Full Monte to produce a more realistic forecast completion date based on logic rather than
artificial, unrealistic, constraints.

7.1.3 Other Options common to all scheduling tools

Preferred Date/Duration Histogram Interval: By default, Full Monte decides from the data what
interval to use for the histograms generated by the risk analysis process. This may result in histograms
for different activities being in different units, say days or weeks, making comparisons difficult. You can
specify a preferred interval here, from an hour to four weeks, as indicated in figure 7.2.

Y8 Risk Analysis -
MNumber of Simulations: Full Backward Pass
Always Honor Constraints
Preferred Date/Duration Histogram Interval |v
Schedule Sensitivity Target: I@ h?ufu" Monte Decide
Cost Sensitivity Target: I@W_
Week
Two Weeks
Help Four Weeks .

Figure 7.2

NOTE: It is not guaranteed that preferred interval you specify will be used for all histograms. In
particular, Full Monte will override your choice if it estimates, on the basis of the data, that your
choice would result in just a single histogram bar or more than 350 histogram bars.

Schedule Sensitivity Target: By default, this is the project finish. It is also possible to measure sensitivity
relative to any milestone. If you select a milestone, all schedule sensitivity results will relate to the
sensitivity of the early date for this milestone to the activity in question.

Cost Sensitivity Target: By default, this is the total project cost. It is also possible to measure sensitivity
relative to any WBS element. If you select a WBS (work breakdown structure) element, all cost
sensitivity results will relate to the sensitivity of the cost of this WBS element to the activity in question.

NOTE: For more on sensitivity, see Chapter 10: Exploring Sensitivity.

When you have selected the required options:

Click on OK to start the analysis. The progress bar roughly indicates the proportion of the analysis that is
complete.

Full Monte SRA 3.6 User Guide — June 2023 51



Clicking on Cancel before clicking on OK will dismiss the dialog.

NOTE: Clicking on Cancel after clicking on OK but before the analysis is complete will stop the analysis, though on a large project
you may have to wait a few seconds for this to take effect. Clicking on Cancel again will dismiss the dialog.

7.2 Viewing Risk Analysis Results

Basic results from Risk Analysis can be displayed in any tabular view by inserting appropriate columns
such as:

e Early Finish Expected - the mean finish date during the simulation
e Early Finish Percentile (x%) — The early finish at a required level of confidence
e Early Start Expected — the mean start date during the simulation

Graphical charts showing the range of start/finish dates for tasks, milestones, summary tasks and the
entire project can be displayed by clicking an available Graph button on the Graphs view (or a Histogram
column inserted in any tabular view). See chapter 8 for more information on views.

Results can also be saved back to Microsoft Project custom fields for incorporation into standard
Microsoft Project views by using Field Mappings as described in Chapter 3 of the Full Monte for
Microsoft Project Installation guide.

7.2 Understanding and Explaining Results

While the views and graphical charts, mentioned in section 7.2 and described fully in chapters 8 and 9 of
this guide, present the results of schedule risk analysis they do not necessarily help explain why the
results are what they are.

Sensitivity Analysis (chapter 10) can help identify tasks creating uncertainty in the outcome but again
does not necessarily explain how dates were calculated.

7.2.1 Diagnostic Fields

During the risk analysis, Full Monte records additional diagnostic information that can be used to help
understand the basis for dates calculated during the simulations. These fields are:

e Early Start Basis — Lists the reason(s) driving the task Early Start date

e Early Finish basis — Lists the reason(s) driving the task Early Finish date
e  Critical Predecessors — Lists any predecessor tasks on the critical path
e Critical Successors — Lists any successor tasks on the critical path

e Late Start Basis — Lists the reason(s) driving the Late Start date

e Late Finish Basis — Lists the reason(s) driving the Late Finish date

The diagnostic fields can be inserted in any Full Monte tabular view. Figure 7.3 shows an example
diagnostic view with many useful columns.
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D TackName Remaining Crdee  SmtMISP)  Gpeas P (MSP)  Doedet Eaty Start Basis Eaty Firish Basis Predecessors g oo Percent Percert
{MSF) Value Value

0 | B Full Monte Demonstration 70 days 0% |05/01/1708:00 | 05/01/1708:00 |08/04/1717.00 |08/08/17 10:45 | Project Start Task 1 100% 100%
1| © Full Monte 2017 Demon_ 70days 0% [ 05/01/17 0800 | 05/D117 0800 | 06/04/17 1700 |0B/0G/17 1045 | Task D Taske 21, 16 (974 13 (%) 0| 1o
2 Initiate 5 days 0% |05/01/1708:00 | 05/01/1708:00 |05/05/17 17.00 | 05/08/17 08:02 |Task 1 Early Start 7% 100%
3 12 Development 60 days 0% |05/08/1708:00 | 05/08/1708:02 |07/28/1717.00 | 08/01/17 10:30 |Tasks 10.4 Tasks 4 (91%), 10{3%) 97% 100%
4 B Hardware 60 days 0% |05/08/1708:00 | 05/08/1708:02 |07/28/1717.00 |08/01/1708:53 |Task 5 Task & 83% 100%
5 Hiw Task 1 20 days 0% |05/08/1708:00 | 05/08/1708:02 |06/02/1717.00 |06/02717 16:42 |Task 2 Early Start 2 2(97%) 89% 100%
6 HW Task 2 20 days 0% |06/05/1708:00 | 06/02/17 16:42 |06/30/17 17.00 |06/30/17 16:46 |Task 5 Early Start 5 5 (85%) 45% 100%
7 Hiw Task 3 20 days 0% |06/05/1708:00 | 06/02/1716:42 |06/30/1717.00 | 06/30/17 16:41 |Task b Early Start 5 b (89%) a4y 100%
8 i Task & iy 0% [07/08/17 0800 DR/0AA1T0904 | 07/28/17 1700 | 08/01/17 0859 | Tasks € (5%, 7 (49%) Eary Star 5.7 SUEM T | B| W
L] Hiw/ Complete o 0% |07/28/1717:00 | 08/D1/1708:53 |07/28/1717.00 | 08/01/1708:53 |Task 8 Early Start 8 8 (85%) 83% 100%
10 B Scftware 54 days 0% |05/08/1708:00 | 05/08/1708:02 |07/20M1717.00 |07/24/17 08:43 |Task 11 Task 15 8% 100%
n SW Task 1 18 days 0% |05/08/1708:00 | 05/08/1708:02 |05/31/1717.00 |06/01/1708:03 |Task 2 Early Start 2 2(97%) 8% 100%
12 S Task 2 18 days 0% |06/01/1708:00 | 06/01/1708:03 |06/26/1717.00 |06/27/1708:18 |Task 11 Early Start n 11 (8%) 4% 100%
13 SW Task 3 18 days 0% |06/01/1708:00 | 06/01/1708:03 |06/26/1717.00 |06/27/1708:10 |Task 11 Early Start il 11 (8%) 4 100%
14 S Task 4 18 days 0% |06/27/1708:00 | 06/28/1708:41 |07/20M1717.00 | 07/24/17 08:43 | Tasks 12 (50%), 12 (50%) Early Start 12,12 12 (4%), 13 (4%) 8% 100%
g St Complete 0 0% [0/20/T7 1200|0247 0843 | 0772017 1700 |0/24/17 0840 | Tack 14 Eaty Star 1 14@% B| 1o
16 & Integration 5 days 0% |07/31/1708:00 | 08/D1/1710:30 |08/04/1717.00 |08/08/17 10:30 |Task 17 Task 17 7% 100%
17 Integration 5days 0% | 07/N/1708:00 | 08/01/1710:30 |08/04/1717.00 | 08/08/17 10:30 | Tasks 9 (91%). 15 (9%) Early Start 9.15 9 (89%). 15 (8%) 97% 100%
18 & Marketing 15 days 0% |07/10/1708:00 | 07/10/1708:00 |07/28/1717.00 |07/31/17 08:08 |Task 19 Task 20 3% 100%
19 Brochure Developm 10 days 0% | 07710117 08:00 | 07710A1708:00 |07/21/1717.00 | 07/24/17 08:08 |Target Date: 7/10/2017:8:00 AM | Eary Start 3% 100%
20 Brochure Printing 5 days 0% |07/24/1708:00 | 07/24/1708:08 |07/28/1717.00 |07/31/17 08:08 |Task 19 Early Start 19 13 (3%) 3% 100%
21 Delivery 0 0% | 08/04/1717.00 | 08/08/17 10:45 |08/04/1717.00 | 08/08/17 10:45 | Tasks 17 (97%), 20 (3%} Early Start 17,20 17 (97%), 20 (3%) 100% 100%
Figure 7.3

In the ‘Early Start Basis’ and ‘Early Finish Basis’ we can see the reasons for the probabilistic dates for
each task the, where applicable, the percentage of time that predecessors drove the date. If no
percentage is displayed, then the predecessor was 100% responsible for the date.

Possible ‘explanations’ in the basis fields include:

For example, for Task ID 5 (HW Task 1), we can see that the early start was driven 100% by Task ID 2
(Initiate). We can also see that Task ID 2 was on the critical path in 97% of the simulations. Brochure
Development (Tasks 19 and 20) drove the remaining 3% of the critical path to Delivery.

Project Start — The activity early start is defined by the Project Start.

Task <ID> - The activity early start is driven 100% by predecessor <ID>.

Tasks <IDx> (93%), <IDy>(7%) — The activity early start is driven by predecessor (IDx) 93% of the
time and <IDy> 7% of the time during the simulations.

Target: <Date> - The Early Start of the activity is constrained by a Target Constraint Date.

Other useful fields include:

e Percent Critical — Percentage of the simulations that the task was on the critical path to project
completion

e Percent Critical (Sensitivity) — Percentage of the simulations that the task was on the critical
path to the selected Sensitivity Target (see chapter 10)

e Percent Active — Percentage of the simulations that the task was included in the logic (always
100% unless Task Existence or Probabilistic/Conditional branching was used)

7.2.2 Risk Path Analysis

Although Sensitivity Analysis (chapter 10) shows the tasks creating the most uncertainty in the

project/selected milestone delivery date it does not include all tasks responsible for the date.
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Specifically, it will never include tasks that have no uncertainty even if they are on the critical path and
are therefore at least partly responsible for the date.

Risk Path analysis can provide insight into the various potential critical paths that are driving the
outcome of either the project or a selected milestone.

Risk Path analysis is like techniques used to view secondary, tertiary etc. critical paths in a standard
critical path analysis (CPM) but is based on probability of being critical rather than slack/float.

To support this analysis, Full Monte includes a field called Risk Path. This is calculated during the risk
analysis and numbers tasks per the probability of a certain path driving the outcome.

Risk Path can be added to any tabular view as shown in Figure 7.4.

D Task Name Flemairing _FFT:irshl; Risk Path Deirougen e Dﬂf " | Durion ot
Histogram Type Likehy Inteny

1] = Full Monte Demonstration 70 days || Graph (Mone)

1 = Full Monte 2017 Demonstrati 70 days || Graph

2 Initiate hdays | 05May17 1

3 [ Development 60 days || Graph

4 = Hardware 60 days || Graph

B Hiwf Task 1 20days | Graph 3 | Triangular o0% 100% 115%
6 Hwf Task 2 20 days || Graph 3 | Triangular 55% 100% 125%
7 Hif Task 3 20days || Graph 4 | Triangular o0 100% 115%
2 Hinf Task 4 20days | Graph 3 | Triangular 50% 1007% 115%
) Hwf Complete 0| Graph 3

10 Bl Software 54 days || Graph

11 Sw Task 1 18 days | Graph 1 | Triangular 595% 110% 150%
12 Sl Task 2 18 days || Graph 2 | Triangular 95% 110% 150%
13 Sl Task 3 18 days || Graph 1| Triangular 95% 110% 150%
14 Sw Task 4 18 days | Graph 1 | Triangular 595% 110% 150%
15 Sl Complete 0| Graph 1

18 = Integration Bdays | Graph

17 Integration Hdays | Graph 1

18 = Marketing 15days | 28Jull7

13 Brochure Development 10days | 21Jull7

20 Brochure Printing Hdays | 2BJul17

21 Delivery 0| Graph 1
Figure 7.4

In Figure 7.4 we can see that Tasks 2, 11, 13,14, 17, and 21 have been identified as the primary path
driving Delivery. Task 12 has been identified as the second path and so on. But why?

We can create a Gantt chart (Figure 7.5) in Full Monte to graphically display the information however
the information can also be displayed in your schedule tool.
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Activty

Remaining

Risk

Unnamed Bar Column

|
2075

Activity ID Name Duration ~ Path Early Start Basis [T [ g =3
31 o7 i3 21 73 o5 i3 iE] )3 i3 |3 30 me |

00.A1000 Intizte 1k 1 | Subproject Start

01.01.A1010 | HW Task 1 Awks 1 | Activity 00.A1000 (T —————

O1.01A1020 | HW Task 2 dwks 1 | Actey 01.0141010 (——

DL01AT040  |HW Task 4 ks 1 | Activiies 01.01.A1020 (50%). 01.01.A1030 (50%) (T ————————

010141045 |HW Complete ] 1 | Activiy 01.01A1040 []

0241090 Integration 1k 1| Activties 01.01.41045 (91%), 01.02.A1085 (8%) [—
04ATI00 Delivery 0 1 | Activiy 02.A1090 [}
O101A1030  |HW Task 3 dwks 2| Activty 01.01A1010 (——
D1.02A1050 | SW Task 1 18days 3| Activiy 00.A1000 (——————————
D1.02AT070 | SW Task 3 18days 3| Activiy 01.02A1050 i)
01.02A1080 |SWTask4 | 18days 3 | Activties 01.02 41070 (517, 01 02 A1060 (487) T —
01.02A1085 | SW Complete ] 3| Activiy 01.02.41080 [}
0102A1060 | SW Task 2 18 days 4| Activity 01.02 A1050 _

Figure 7.5

7.2.2.1 Full Monte for Microsoft Project

To create the Risk Path view in Microsoft Project we will use the Full Monte Field Mappings to save Risk
Path, Percent Critical, and the Expected Early Start/Finish dates into custom fields in Microsoft Project as
shown in Figure 7.6.

'f’ﬁ Field Mapping Information >
Task Fields Resource Fields
The first two fields on this tab must be mapped. In addition, mapping the histogram fields wall
retain histogram and percentile infformation between invocations of Full Monte.
Data MSP Field ~
Total Slack Histogram Text14
Early Finish Expected Value Finish1
Early Start Expected Value Start1
Percent Critical Mumber1
[
1]
W
Reset this tab to System Default Values
Reset this tab to User Default Values Make this the User Default [ ]
Help Cance
Figure 7.6

Run a Risk Analysis and save the results back to Microsoft Project.

We can add some formulas to Flag fields to control the color of the bars as shown in Figure 7.7.
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Edit formula

Mumber 2 = Path 1 =
If{Mumber2=1,Yes MNa)

Formula for 'Mumber 2 = Path 1'

+ (-0 *| & ((MODY| % || & { 1] ] =\l <> || 2 || = AND || OR | NOT
Insert: Field « Function « Import Formula...
Figure 7.7
Then define the bar styles like those shown in Figure 7.8.
Bar Styles *
Cut Row Paste Row Insert Row ‘
MName Appearance Show For .. Tasks Row From To | ~
Path 1 Flag11,Mot Milestone 1:Early Start Expected Val:Early Finish Expected Value
Path 1 MS ’ _____________________________________________________ Milestone, Flag11 1:Early Start Expected Val:Early Start Expected Value
Path 2 Flagl2 Mot Milestone 1iEarly Start Expected Val:Early Finish Expected Value
Path 2 M5 * Milestone Flag12 1:Early Start Expected Val:Early Start Expected Value
Path 3 Flag13,Mot Milestone 1:Early Start Expected Val:Early Finish Expected Value
Path 3 MS * Milestone, Flag13 1:Early Start Expected Val:Early Start Expected Value
Path 4 Flag14 Mot Milestone 1:Early Start Expected Val:Early Finish Expected Value
Path 4 MS * Milestone Flag14 1:Early Start Expected ValiEarly Start Expected Value
Path 5 Flag15 Mot Milestone 1:Early Start Expected Val:Early Finish Expected Value
Path 5 MS * Milestone, Flag1s 1:Early Start Expected ValiEarly Start Expected Value
Path & Flag1s Mot Milestone 1:Early Start Expected Val:Early Finish Expected Value
Path 6 MS * Milestone Flagie 1:Early Start Expected ValiEarly Start Expected Value
w
Text Ears
Start Middle End
Shape: | V| Shape: | V| Shape: | V|
Type: | V| Pattern: | V| Type: | V|
Coor | | oo | | coo: I -
Help Cancel
Figure 7.8
The result will look something like that shown in Figure 7.9.
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Early Start Early Finish Percent Qtr 3, 2017

Task Name » Duration » Assessment]1 « Expected Value + Expected Value = Critical = May Jun Jul Aug
4 Risk Path: 1 70d
Initiate 5 days 5/1/17 8:00 AM 5/5/17 5:00 PM 100 _:'
SW Task 1 18days  High Risk 5/8/178:00 AM  6/6/1710:28 AM 76 L
SW Task 3 18 days High Risk 6/6/1710:28 AM  7/5/17 2:00PM 39 b
SW Task 4 18 days High Risk 7/6/173:14PM  8/7/178:31AM 76
SW Complete 0 days 8/7/178:31AM  8/7/178:31AM 76
Integration 5 days 8/7/17 1:48 PM 2/14/17 LA PM 100 “Ll
Delivery 0 days 8/14/17 1:48 PM  8/14/17 1:48PM 100 *
4 Risk Path: 2 18d 1
SW Task 2 18 days High Risk 6/6/1710:28 AM  7/5/17 1:33PM 37 b
< Risk Path: 3 60d
HW Task 1 20 days Low Risk 5/8/178:00 AM  6/5/17 10:32 AM 24
HW Task 2 20 days Medium Risk  6/5/17 10:32 AM  7/4/17 2:06 PM 19
HW Task 4 20 days Low Risk 7/4/17 4:16 PM 8/2/17 9:54 AM 24
HW Complete 0 days 8/2/17 9:54 AM 8/2/17 9:54 AM 24
4 Risk Path: 4 20d
HW Task 3 20 days Low Risk 6/5/1710:32 AM  7/3/17 2:18PM 6
Figure 7.9

The primary critical path (based on the probabilities) is clearly shown as Path 1 in red. We can see that
not all tasks on Path 1 were 100% critical. In fact, the criticality of Task SW Task 3 is just 39 percent.
However, combine that with the criticality of task SW Task 2 (37%) from Path 2 and we can see that the
overall criticality of those two tasks is in fact 76% which explains the 76% on task SW Task 4.

Path 3 shows another alternative that includes Initiate and Integration but shows a 24% chance that the
critical path will run through HW Task 1, 2, and 4.

This very graphically highlights the various potential critical paths and helps us focus management effort
accordingly.

Compare this with the Sensitivity Tornado chart for the same data shown in Figure 7.6.

Sensitivity Index 2017 r

DN e R b I BT S~ o

{Sensitivity) ‘ Project Project 0 |.| 3 | 50
14[SW Task 4| 18days|  7E% 76% s3: (D 8/10/17 4:40PM | 8/22/17 10:24... [
1 |5WTask 1|  18days| 76% 76% 53% | BA0AT 4:40PM | 8/22/1710:24. [
13|SWTask3| 1Bdays| 39% 9% 7. [ B/14/17 B:03AM | 8/21/17 10:01... [
12|SWTask2| 18days| 37% T 2% [ B/14/17 8:22AM | B/21/17 9:25AM [
§ |HW Task 2 dwks | 19% 19% A | 8/14/17 11:46AM | 8/16/17 3:39PM (]
5 |HW Task 1 dwks | 24% 24% A | 8/14/17 11:42AM | 8/16/17 11.03.., (]
8 |HW Task 4 dwks| 243 2% Y | 8/14/17 11:42AM | 8/16/17 11:03... (]
7 |HW Task 3 dwks |  B% 3 | 8/14/17 TAOPM | 8/15/17 1:14PM L]
Figure 7.10

While figure 7.6 clearly shows the tasks creating the most uncertainty in the outcome, and does identify
opportunities for schedule compression, it does not show us how these tasks affect the outcome. Risk
Path analysis fills that gap.

7.2.2.2 Full Monte for Primavera P6

With Full Monte for Primavera P6 the risk path data can be saved to a P6 User-Defined Field by adding
Risk Path to the Task Fields on the P6 user-Defined Field Definition dialog.
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@ P& User-Defined Field Definition >
Task Fields WBS Fields Project Fields

Data -

Cost Expected Value
Finish Percentile (307%)
Percent Critical

Start Percentile (807%)

Gewr | [ ] | Come

Figure 7.11

Fields added to the P6 User-Defined Field Definition dialog in Full Monte will automatically create
appropriate User-Defined Field in P6 as shown in figure 7.12.

User Defined Fields 3
User Defined Fields | B2 Close
| Activities | oL Add

Delet
-+ Display: User Defined Fields | X <

Title " |DataType A

= FM Cost Expected Value Cost € Help

E FK Finizh Percentile (20%) Finish Date

E FM Percent Critical (%) MNumber

= |FM Risk Path Integer

§ FK Start Percentile (20%:) Start Date

= MSP Activity ID Text

= Notes Text

E SAP Basic Finish Date Finish Date

§ SAP Basic Start Date Start Date

E SAP Contact Perzon Text

E SAP Last Transfer Date Start Date

= SAP Location/Mod Address Text "

= A Blea.. A AL L. Pl ool
< >

Figure 7.12
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Note: The UDF field name in P6 will have a prefix of ‘FM’ to assist with management of UDFs. The name can be changed in P6
without affecting Full Monte integration.

Create a new View Layout in P6 and select to Group on FM Risk Path as shown in Figure 7.13.

Group and Sort *

Display Options | v o
[~ Show Group Totals @ Cancel
I~ Showe Grand Totals
[~ Show Summaties Cnly = Apply
[~ Shrink vertical grouping bands
b4 Delete

Group By |
Group By Indent | To Level Group Interval |Page Break Font & Color ~ B Sort..
FM Risk Path <None> 12 Arial
11 Arial .
9 Arial
e
FYE T =
< >
Group By Options |
I Hide it empgty

[~ Sort bands alphabetically

Show :

[~ D/Code
[+ Name / Description

Figure 7.13

Sort the Layout on Early Start and Activity ID as shown in Figure 7.14.

Sort *

Field Mame Sort QOrder
Activity ID Ascending @ cancal

LRl Add
® Delete
Help

Figure 7.14
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Filter the view to only show tasks that have been allocated a path number as shown in Figure 7.15.

. Where FM Risk Path

is greater than

<

Filter - =] X
Fitter Name |Fu|| Monte Risk Path Fitter o oK

« Display: Fitter | @ Cancel
Display all rows | Parameter | = Value High Value:
= (&ll of the following) oL Add

Help

Figure 7.15

Finally create some filters to use to color code the bars based on the risk path.

<

Filter - =] *
Fiter Mame IFuII WMonte Risk Path 1 o OK
~ Display: Fiter | @ Cancel
Display all rows | Parameter | = Value High Value
= (All of the following) o Add
B Where |FM Risk Path eguals

Help

Figure 7.16
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Then define the bars for the layout.

Bars
Dizplay | Name Timezcale User Start | User Finizh || Fiter Preview '/ 0K
| Risk Path 1 Current Bar Full Monte Pat
¥ | RiskPath 2 Current Bar Full Monte Risk Path 2 — @ cancal
il Rizk Path 3 Current Bar Full Monte Risk Path 3 =]
vl Risk Path 4 Current Bar Full Monte Risk Path 4 == EI Apply
vl Risk Path 5 Current Bar Full Monte Risk Path 5 e
[7 | RiskPath & Current Bar Full Monte Risk Path & — aF Add
= Wilestone Current Bar Wilestone * * R Delet
clele
r % Complete User Dates Normal —
| summary Current Bar Summary P— Copy From...
Bar Style Bar Settings | Bar Labels - -
ift up
Shape | | | x| | | w  Shift down
co e
oor [ ] ] B optons..
Patiern - [ - B P Defaut
Row 1 :
Help
Figure 7.17
The resulting Layout will look something like figure 7.18.
=~ Layout: Full Mente Risk Path Fitter All: Full Monte Risk Path Fitter
# Original Finish A May 2017 | July 2017 | August 201
Duration p3 a0 JorJ1eJ21J28Joa 11 1825 [o2]oa 1623300613 ]:
= FMRisk Path: 1
- Initiate 01-bap-17 08:00 | 05-Map-17 17:00
w Al010 Hwi Task 1 200 08-Map-17 08:00  02-Jun-17 1700
w A1020 Hwi Task 2 200 05-Jun-17 08:00 | 30-Jun-17 1700
w A1040 Hw Task 4 200 03-Jul17 08:00  28-Jul17 1700
= A1045 Hw Complete 1] 28-Jul-17 17:00 Hw! Complete,
- Integration HJul17 08:00 | 04-Aug17 1700
- Delivery 04-Aug-17 17.00 Delivery,
FM Risk Path: 2
w A1030 Hwi Task 3 05-Jun-17 08:00 | 30-Jun-17 17:00
FM Risk Path: 3
w A1080 S Task 1 08-Map-17 08:00 | 3-May-17 17:00
w A1070 S Task 3 18 01-Jun-17 08:00 | 26-Jun-17 1700
w A1080 Sw Task 4 18 27-Jun17 08:00 | 20-Jul17 1700
& Al085 S Complete 20-Jul-17 17:.00 “5%W Comnplete,
FM Risk Path: 4
w A1080 S Task 2 M-Jun-17 08:00  26-Jun1717:00  w
Figure 7.18
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Chapter 8: Named Tabular Views

8.1 Overview

Named views are read-only views that you can use to view various aspects of the project data, including
the results of Full Monte’s risk analysis, as well as the data used to generate it and a variety of source
scheduling system data (though by no means all). You can select the views by name from the
View/Open Named View menu available whenever a project is open.

Some named views are standard views that are hard-coded in the software and cannot be changed by
the user. Others are user-defined, in other words, created by the user.

NOTE: You can make changes to standard view and save the modified view under different names using View/Save View
Specification As, but you cannot overwrite the standard reports. There are also a small number of features in the standard
reports that cannot be added directly by the user, so starting with a standard report is the only way to duplicate these. These
are described in section 8.3.

All views can be printed or copied to the clipboard.

8.2 Standard Views

When you select View/Open Named View, the standard reports are those listed above the line in the
drop-down menu shown in figure 8.1.
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8 EC00501 - Full Mo
File Edit | View | Help Risk Analysis
Open Named View (Mew)
Activty 1D Close View All Cost Percentiles F =
= ECO0501 Reset Current View to Default All Early Finish Percentiles [
= Int-Finish Observe Hierarchy Graphs |
EC1260 Expand All History
EC1350 Collapse All Indices Ternade | EC126
= Paint Matural D Sort Message Log |
EC1T] Undo Sort Results k56 |EC182
= Fixtures Resize All Columns to Fit Data Risk Adjusted Schedule |
EC12 S Toernado (Cost) ! EC182
ECT7 Default Duration Unit R '_FEJ; - |ECT7
ECT1 240 "TFmE=res"compere [FarsE My Gantt Chart | EC185
= Coverings Foor and Campeting False My Graphs |
EC1300 Pward Contract for Flooring | False My Split Tornado | EC13
EC1210 Fabricate and Deliver Floor... | False Percentiles EC173
EC1730 Install Floor and Carpeting False Risk Adjusted (80% i??D... EC131
EC1250 Review Bids far Flooring Falze [ECOO500 [ECTT/0 EC130
EC1060 Assemble and Submit Floori... | False ECD0501 EC1030 EC102
EC1080 Review and Approve Floor... | False ECO0501 EC1060 EC117
EC1170 Prepare and Solict Bids for ... | False ECO0501 EC1020 EC125
[ - - S
Figure 8.1

The top item, “(New),” is not so much a view as a starting point for developing your own new views. It
has just one column, the activity ID.

The other standard views are listed in alphabetical order and described below in the same order.

8.3 Graphs View

The view Graphs comprises a table of buttons from which you can view all the graphical results of risk
analysis. The report is illustrated in figure 8.2.

Note: The Graphs view can also be displayed by clicking the Graphs quick-launch button on the Activity Edit view menu bar.
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] ProdProgl - Full Monte View: Graphs EI@
File View Help [ Fisk Analysis | Find:
Joint . Early Early Late Total =
e T e o oo (i o P (S R
&= ProdProat Product Program 1 [ JcLPet || Graph |[ Graph | 04/01/11 03/31/11 0 0|
© PRODODI1T | Magna Pad Product Test [ JcLPot |[ Grmph |[ Gmph | 01/03/12 | Grph |[ Gmph |[ Gmeh | 0 0|7
PDS001  |Gate 1-Idea Sereen ] 0 | Gmph |[ Gmph |[ Greph || Greph || Grph || Graph |
PDY002  |Gate 2- Second Screen 4] 0 | Gmph |[ Greph |[ Grmph |[ Gmph || Gmph |[ Gmph |—
PD9003  |Gate 3-Go to Developmernt ] 0 | Gmph | Greph |[ Grmph || Gmph |[ Greph |[ Gmph |
PDS004  |Gate 4 - Go to Testing ] 0 | Gmph |[ Gmph [ Greph |[ Greph | 0 0
PDY005  |Gate 5-Go to Launch 0 0 | Geph |[ Geph |[ Gmph |[ Gmeh | © 0
21 Scoping Stage [ JcLPiot |[ Greph |[ Gmph | 01/03/12 | Gmph |[ Greph |[ Gmph |[ Grph |[ Gmph |
PD1000 | Scope New Product Idea [ JcLPiot || Grmph |[ Gmph | 01/03/12 | Grph || Grmph |[ Gmph || Greph |[ Greph |
=2 Business Case Stage [JCLPIot ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ]
PD1010 | Analyze New Product [ JcLPiot |[ Greph |[ Gmph |[ Greph |[ Gmph |[ Greph || Gmph |[ Gmph || Gmph |
PD1020 | Define Business Case [ JcLPiot |[ Grmph |[ Gmph |[ Greph || Grph || Grmph |[ Gmph || Greph |[ Greeh |
(=] Developmert Stage [JCLPIot ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ][ Graph ]
PD1030 | Design New Product [ JcLPiot |[ Greph |[ Gmph |[ Greph J[ Gmph |[ Grph || Gmeph |[ Gmph || Gmph |
PD1040 | Develop New Product [ JcLPiot |[ Grmph |[ Gmph |[ Greph || Grph || Grmph |[ Gmph || Greph |[ Greeh |
B4 Testing and Validation Stage [ JcLPiot |[ Grmph |[ Gmph [ Greph || Grph |[ Gmph |[ Gmeh | 0 0
PD1050 | Test New Product [ JcLPiet |[ Graph |[ Graph |[ Graph |[ Graph |[ Graph |[ Gmph | 0 0
Bs Launch Stage [ JcLPiot |[ Grmph |[ Gmph |[ Greph || Grph |[ Gmph |[ Gmeh | 0 0
PD1080 | Commercialize New Product [ JcLPiot |[ Grmph |[ Gmph [ Greph || Grph |[ Gmph |[ Gmeh | 0 0
PD1070 | Evaluate New Product [ JcLPiot |[ Greph |[ Gmph |[ Grph |[ Gmph |[ Grph |[ Gmph | 0 0
= e e oo [ P—(r + Josennein T = v Voaennean = o o o 2
Figure 8.2

There are buttons to display the joint confidence level (JCL) plot (described in Chapter 11), as well as
histograms of cost, duration, and the various dates and floats (described in Chapter 9).

Some of the cells contain a value instead of buttons. This is because the value in question was always
the same, so there would be a single histogram bar and a step function for the S-curve. This would not
be very interesting or useful, so it is easier just to show what that single value is.

8.4 History View

The History view is designed to show how reliable past estimates have been on completed or partially
completed projects. Shown in figure 8.3, it compares the actual duration with the original estimate. The
column Actual/Expected Duration either shows this ratio for a single activity or a button from which
you can see a histogram of the ratio for all completed activities in that WBS (work breakdown structure).
Note: As Microsoft Project adjusts the task duration as progress and Actual Finish dates are updated the History report relies on

Baseline Duration for the original estimate in Microsoft Project. The baseline must have been created before the project was
statused.
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2 2017 History Report.mpp - Full Monte View: History (Actual over Estimated Duration) - O hs
File View Help Risk Anzlysis Search for Name or ID ‘
ID Task Name Cﬂm;eert‘::llwltnSP) [B)T:tllzﬁ Actual Duration Actual Sz;iils-‘timated .

0 & Task0 69% L] 8126 whs Graph

1 Bl Task 1 69% 108 wks 81.26 wks Graph

176 B Task 176 % 896 wks 7277 wks Graph

177 B Task 177 68% 882 whks 28148 days Graph

178 & Task 178 89% 54 whks 269.45 days Graph

173 Task 179 100% 5wks 29 days 116%

180 Task 180 100% 4whks 22 days 110%

181 Task 181 100% 2wks 5whs 250%

182 Task 182 100% Gwks 8.8whs 146%

183 Task 183 100% 4whks 21 days 109%

184 Task 184 100% Gwks 6.8 whs 113%

185 Task 185 100% 4whks 4 whks 100%

189 & Task 188 100% 6.4 wks 12whks Graph

150 Task 180 100% 2wks 11 days 110%

151 Task 181 100% 12 days 18 days 180%

152 Task 152 100% Twk 2whks 200%

133 Task 193 100% Twk 21 days 420%

136 & Task 136 100% 64 wks 442 whs Graph

157 Task 197 100% 11.8wks 18.8whs 189%

138 Task 198 100% 18.2 whks 26.8 whs 147% v

157 rows | Filter: JCL Data Available (157 rows) ‘ Mo Highlight | Not Serted | Simulations: Risk Analysis Required

Figure 8.3

Figure 8.4 shows an example of a histogram based on historical data.

2B Full Monte Graphical Report - O X
Eile  Configure.. History =<
Project FM2017 History Report.mpp (Analysis performed on 2{7[2017)

Histogram of Actual over Estimated Duration for project 'Task 0'

(Mean = 131%. Standard deviation = 88%)

| r 100%
40%
F80%
9]
e ]
Sy Leo% =
o ES
£ E
= :I"I
o @
20% A F40% E
5
g
10% + F20%
HHHV—HH = /| = — = I|_| : —
0% 100% 200% 300% 400% 500% 600%
Each bar represents 20 percentage points. (Markers show start of interval.)
Figure 8.4

While the bulk of the data is between around 50% and 200% on the x-axis, we can see outliers all the
way to over 600%. These outliers may be due to data entry errors (bad actual dates) or perhaps
represent very short activities that overran. The tabular view can be sorted to find these extreme values
and determine the cause.

The History, Options dialog shown in Figure 8.5 can be used to exclude outlying values if required.
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“® History Options

|gnore outlier values smaller than:| R0 |

Ignore outlier values bigger than: |2DI}| |

Cancel

Figure 8.5

8.5 Message Log View

The view Message Log displays any warning messages that were generated by the most recent risk
analysis.

8.6 Results View

The view Results, shown in figure 8.6, provides a summary of most of the results you would normally
want from a risk analysis. These include expected values and standard deviations of all dates, floats, etc.

] ProdProgl - Full Monte View: Results EI@
File View Help Risk Analysis Find Active % 100% Help
Activity 10 Activity Name Etaadr{ Etaaﬂr{ FE"?I:?; FE"?I?'; Iéta;ﬁ Lg:ndsg?g I-lﬁ el =

Expected Standard  Standard  Expected Bxpected Dieviation Expe Merge Delay 0
Value  Deviation Deviation  Value Value Val| =

B ProdProgi Product Program 1 D1Apr11 D 30593 hrs 02Apr13 | 31Marll 0 0280 Expected Histogram

=) PROD00S14 | Project Nano D1May11 0| 39.32hrs |2%Jun12 | 29Apr11 0| 28Jur Duration 4085.22 hrs ﬂ]
PDS002  Gate 2 - Second Screen D1May11 0 0|D1May11 | 298pr11 0294 Earty Start 01Apr11 Graph
PD3002  Gate 3 - Go to Development 30ul11 13.88hrs | 13.88hrs |30ul11 | 30Julll 13.88 hrs | 30Jul Late Start F1Mar1i Grap
PD3004 | Gate 4 - Goto Testing 22Mar12 | 24.3Bhrs | 34.38hrs | 22Marl2 | 22Mar12 | 34.3Bhrs | 22Mz Early Finish 02pri3 Graph
PDS005 | Gate 5-Goto Launch 29Jun12 | 39.32hrs | 3932hrs |2%un12 | 2%Jun12 | 39.32hrs | 29Jur Late Finish 02Apr13 Graph
PDS001 | Gate 1-Idea Screen D1May11 0 0|01May11 | 29Apr11 0|25 Total Float 0 =

=1 Scoping Stage 01May11 0 0| D1May11 | 29Apr11 0|29 Free Float 0 Forn
PD1000 | Scope Mew Product Idea D1May11 0 0|01May11 | 298pr11 0298 Cost $4.476.750 m
=2 Business Case Stage D1May11 i} 0 |D1May11 | 254pr11 0| 2940 " Joint Confidence Level it
PD1010 | Analyze New Product D1May11 0 0|D1May11 | 294pr11 0294 e Sensilivity
PO1020 | Define Business Case D1May11 i) 0|01May11 | 254pr11 0254 Sensitivity Index NA
=3 Development Stage 02May11 0| 13.88hrs [30Jul11 | D2May11 0| 30Jul Optimistic 02Ap13
PC1030 | Design New Product D2May11 D| 558hrs|01Junil |02May11 0| 01Jur P 02Ar3
PD1040 | Develop MNew Product * 24May11 558hrs | 13.88hrs |30Jul11 |24May11| 558 hrs [30Jul P Iy P —
=4 Testing and Validation Stage 30Jul11 13.88 hrs 3.4 hrz | 31Dect1 | 30Jul11 13.88hrs | 31De Cost Sensitivity
PD1050 | Test New Product 30Jul11 13.88hrs |  31.4hrs|31Dec1l|30Jul1l 13.88hrs |31De Optimistic NA
=5 Launch Stage 31Dec11 Fdhre | 39.32hre [2%Jun12 |31Dectl 3. 4hre | 28Jur Pessimistic NA
PD1060 | Commercialize New Product 31Deci Hdhrs | 3438hrs | 22Mar12 |31Dectl | 34hrs |22Mz - % Varance Attributable 0%
] T v
Figure 8.6

8.7 Risk Adjusted Schedule

The Risk Adjusted Schedule view is a Gantt chart configured, as an example, to compare the original
schedule dates (green bars) against bars drawn at the 80™ percentile (80% confidence) dates (red bars)
calculated by risk analysis.

The project should always be managed against the underlying schedule (as normal) while the risk
adjusted bars show where we anticipate work may ultimately be performed as uncertainty has its effect.
Commit to the red bars, execute against the green bars.
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8.8 Tornado Charts

The three tornado charts are described in Chapter 10.

8.9 Special Features of Certain Standard Reports

1. The report Graphs contains a filter so that only rows with at least one Graph button will be
displayed.

2. All the Tornado charts contain a filter so that only rows with bars will be displayed.

3. Allthe Tornado charts respond to clicking on the bars to do a full sensitivity analysis as explained
in Chapter 10.

4. The Tornado reports contain special code to display the bars in two colors, split at the point of
the expected date of the sensitivity target. The user can control only the left-hand color.

There is no explicit user interface to include these behaviors in nonstandard views, but they will be
inherited by any user-defined reports based on them.
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Chapter 9: Graphical Views

One final user interface element is the graphical view, which is accessed from the Graph buttons on any
histogram column included in a spreadsheet or the docked panel in tabular views. An example is shown

in figure 9.1. Specific customer configurations may vary.

Project Full Monte Demonstration. mpp (10000 simulations performed on 3/21/2022)
Histogram of Finish for task 'Contract Delivery' (UID 39).
Mean = 07Sep20, Standard deviation = 25 hours, Deterministic value = 14Sep20 (94%).
12% — - 100% (22Sep20)
L 90% (14Sep20)
10%
E L 80% (10Sep20)
L - 70% (09Sep20)
8% - — , | . £
1 1 3
/ L. 1 60% (08Sep20) E
1 1 1 I [+
z ! 1 1 1 I =
T . ] - 3
s 6% B | /f":L E (B [ [ P o0% (075ep20)
e | | i i z
R I F140% (04Sep20) &
o | B R 7 : @
4% | 1| | ! .
N | EF [ E— T 30% (04Sep20)
1 1 !
H | 1 1 1
/L__ | I_ __I B NEE ! 1 a
o /, b 4: : k .L 20% (035ep20)
1 1 1
/*——— b-—1F-—4F- E BSOS M8 IS I e —— L1 10% (01Sep20)
1 1 i 1 1 |
[ : i ! ! ; i : : ,_|I'_|_L
31Aug20 07Sep20 143ep20 215ep20
Each bar represents 1day. (Markers show start of interval )
Figure 9.1.
The histogram bars show the frequency function measured against the left-hand scale, whereas the
S-curve shows the cumulative frequency function measured against the right-hand scale. You can
produce graphs at any level of the project structure for:
Cost
Duration
Early Start
Early Finish
Late Start (if Full Backward Pass is enabled on the Risk Analysis dialog)
Late Finish (if Full Backward Pass is enabled on the Risk Analysis dialog)
Free Float (if Full Backward Pass is enabled on the Risk Analysis dialog)
Total Float (if Full Backward Pass is enabled on the Risk Analysis dialog)
The chevron buttons (<< and >>) allow you to move backward and forward through the list of tasks.
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The File menu allows you to:

Print the view

Show a print preview of the view
Copy the view to the clipboard
Close the view

The Configure menu item takes you straight to the configuration dialog illustrated in figure 9.2.

“8 Graphic View Cenfiguration Dialog >

Show S-curve S-curve Color S — p o

By

Mark Y-axis every [10 5| %

% o M I 19T (S
Mark Corresponding $-values | | ||| AT 57 sz
. . i Al ] P=—r—————— BT (EISapl)
Mark Specific Percentiles |HE0
— H [T (TESesIl) o
Show 5 |2 % confidence interval. = l: J| [ = ;
= ™ r JI ———————— [T (T n
IUse Cubic Spline Interpolation " .i. LT I— H
T 1| 10 S =
i Histogram Color LR [
Show Histogram ogram N +: LEREE R R s
Base X-fxis on Work Time in Task Calendar - i HEEATE I [T e
= i
[ ] Manual X-axis Markers - ez ez Tee

N o reprazeia U day. (Viarowrs show Fant & naral) Cumdsthoe shoen wih 3TN confidencs imteraal

i Y
Every & - | Hours

Help Background Color Cancel

Figure 9.2

From this dialog you can:

Suppress the histogram or S-curve (but not both)

Select the color of histogram bars and S-curve

Select how frequently you want the right-hand Y-axis markers to be shown

Select whether you want the corresponding X-values shown

Choose to mark or highlight specific percentile values

Select whether you want to show a confidence range around the S-curve (see below)
Select whether to use cubic spine or linear interpolation to form the S-curve (see below).
Select whether to base the X-axis on the task calendar (see below).

Define frequency of X-axis markers

Select the background color

Every time you make a change it is reflected in the preview on the dialog.
Mark Y-axis every

This allows the user to select how frequently the right Y-axis (or left Y-axis if the histogram is not
displayed) is marked.

Note: The intersecting lines drawn when ‘Mark Corresponding X-values’ is selected will only ever
be drawn on multiples of the ‘Mark Y-Axis every’. This includes values specified in the ‘Mark
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Specific Percentiles’ option. For example, if the ‘Mark Y-axis every’ is set to 20% and the ‘Mark
Specific Percentiles’ is set to ’50,80’, then only the intersecting line for 80% will be drawn as 50%
is not a multiple of 20%.

Mark Corresponding X-values

The ‘Mark Corresponding X-values’ option draws an intersecting line between the relevant X and Y axis
values, based on the ‘Mark Y-axis every’ value.

Mark Specific Percentiles

The ‘Mark Specific Percentiles’ feature can be used to modify the standard ‘Mark Corresponding X-
values’ behavior as follows:

If the user enters specific Y axis values such as ‘50,80’ than only those interesting lines will be drawn. All
other intersecting lines will be suppressed as shown in the preview in Figure 9.3.

4. Graphic View Configuration Dialog >

Project Full Woots L
Shﬁ\'ﬂ' E‘CU e S-CU rie Eﬂlor mixtogram o Minizh for tesk Corirect Calboary (000 39
Mamn =, Siandend devistion =
By

Mark Y-axis every |10 5 %

Mark Corresponding X-values ]
Mark Specific Percentiles |5D,BI}| [
Show 95 5| % confidence interval. H ;
w e TarhrE=——===="- I =78 (T 7
Use Cubic Spline Interpolation = w“n i
Show Histogram Histogram Color 'f
o g
Base X-fods on Work Time in Task Calendar { HHH
) F =
[ ] Manual ¥-axis Markers - Trw - -
E\;Erh.r- -_ : Hl:lurs f e recrazets 7 dwy. (Varkers show Fart o el Cumdsthos shown afh ST% conidencs el

Help Background Color Cancel

Figure 9.3

If the letter ‘H’ (for highlight) is included in the ‘Mark Specific Percentiles’ entry, then all percentiles will
be marked but those listed will be highlighted as shown in Figure 9.4.
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“® Graphic View Configuration Dialog *

Show S-curve S-curye Color | [ rimrmmseoeeererees:
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Mark Y-axis every |10 5 %
% [ 7o I SeslT)
Mark Corresponding $-valees | | lIl|s A 3T (nazacz)
) ) = AL ] Frer——————— 7% (VIS
Mark Specific Percentiles |H5D,BE{ N I )
-] = : el __ 1 i
Show 95 & % confidence interval. s ! r ik :
o | P o= il e === === Houmem
Use Cubic Spline Interpolation " i g — - H s msmmes i
. i £
Show Hi Hist Col - HETRE - i"m S
| Show Histogram Istogram Color H
gl - T -i —————— I—z's. Il
Base X-Lodis on Work Time in Task Calendar - - T H=——— 1 —
) | | ! ! |_| Flln _:.
[ ] Manual ¥-axis Markers e o e E——
E‘--r_r\-- r - H h e reprapets 7 dwy. (Viarcers show e o el Cumdsttos shown wih 2T confidencs interaal
Every 4 = ours

Help Background Color Cancel

Figure 9.4

Lastly, if the letter ‘P’ is included in the ‘Mark Specific Percentiles’ entry, then the Y-axis labels will
change from displaying percentages (i.e. 90%) to using the Pnn notation (i.e. P80) favored on some
projects as shown in Figure 9.5.

Project Full Monte Demonstration.mpp (10000 simulations performed on 3f21/2022)
Histogram of Finish for task 'Contract Delivery' (UID 38).
Mean = 07Sep20. Standard deviation = 25 hours, Deterministic value = 14Sep20 (34%).

12% A B | - P100 (225ep20)
- P90 (14Sep20)
10% + —
; t+ P80 (10Sep20)
& 1
J 1
-+ P70 (098ep20
8% - _— K | : (09Sep20) o
! 3
/-1:- b 1 P60(08Sep20)  E
= 0 ! 5
5 6% B | == ------!-- Fe=f==—————m———mm—m—m—m - +=+ P50 (073ep20) o
= i i i s
o | et L e L -+ P40 (04Sep20) z
il i =l é
4% 1 : i 1 i
bR -1t =+ P30 (04Sep20)
ZABE B G |
1 I 1
Bt | et { s F k(o R 1 o + P20 (03Sep20
2% - / I R ! e
1
/—— P E B L1t ~ffF-=t====----- i—-—P1D(D1SepZD}
i i i i
: : | VR IR ! | |_|||—|_L
31Aug20 07Sep20 14Sep20 215ep20
Each bar represents 1day. (Markers show start of interval.) Cumulative shown with 95% confidence interval.
Figure 9.5
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Show nn% confidence interval

In the example in figure 9.6, the confidence interval for the S-curve has been set to 95%. This causes the
S-curve to be replaced by an envelope such that there is 95% confidence that the true cumulative
probability lies within it.

) Graphic View Configuration Dialog X

Show S-curve S-curve Colar Profect Foll ot

ixtogram of Minh for tame Cortract Deloany’ 000 39)
amn w | Soancerd cedation =

Mark Y-axis every [10 5| %

%

Mark Corresponding X-valuees | | ||l = 4@ -1 [ (ese

Mark Specific Percentiles |HP50,80

= % | | cemm -
Show (99 |51 % confidence interval. 2 2rmecn

P of Har

[] Use Cubic Spline Interpolation

A RN

——————————— =30 (35See2T)

Show Histogram Histogram Color

Base X-fxis on Work Time in Task Calendar

t 1 t t 1
P — g =y

D Manual }{-axis MEFkEFS TR TTEes el IrEeET

. & N o reprazeia U day. (Viarowrs show Fant & naral) Cumdsthoe shoen wih 3TN confidencs imteraal
Every |4 H
=zl - aLrs

Help Background Color Cancel

NOTE: In this case, only 500 iterations have been performed. The more iterations you do, the narrower the envelope will be.

The S-curve is formed by interpolating between the cumulative values at the end of each histogram
interval. This can be done either linearly or using a technique called a cubic spline. This fits a cubic
function to each line segment such that where it meets its neighboring segments it has the same
gradient, avoiding sharp corners at these points. It generally produces a smoother and more realistic
curve, but in some cases (usually when too few iterations have been performed or when elapsed time is
used for the X-axis as dscussed below) it may be misleading.

Base X-axis on Work Time in Task Calendar

The X-axis can be dispayed either using elapsed time (i.e. allowing space for non-work time such as
weekends) or usng the task calendar. Depending upon the histogram interval, using elapsed time may
result in gaps in the histogram (and horizontal lines in the S-curve) representing weekends or overnight
hours. Using the task calendar for the X-axis will not allocate any space for non-work time, eliminating
any spaces and making the S-curve smooth.

NOTE: The space allocated to each interval is actually proportional to the amount of work time
in it. This is normally either 0 or a constant value (e.g 0 on Sunday, 480 minutes on Monday) so
every period which is actually shown will be the same width. However, if for example the
calendar INDICATES a half-day on Saturday, then Saturdays will be allocated half the width of the
a normal weekday. To compensate, the height of the bar is doubled so that the area of the bar
represents the probabililty in that interval and the tops of the histogram bars are comparable to
the surrounding bars.
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When you have finished making changes, you can apply them by clicking on OK or cancel them by
clicking on Cancel.

Note: Any changes you make will apply to the current session only, unless when you close the
view from which you invoked the graph you elect to save it. If you do save it, it will be stored with
the view specification.

Note: The date formats for the graph heading and axis markers are inherited from the parent
tabular view (the view from which the graph view was opened).
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Chapter 10: Exploring Sensitivity

10.1 Overview

Sensitivity analysis is sometimes seen as an alternative to Monte Carlo simulation as a way to deal with
uncertainty. Barbecana believes it is a valuable tool that not only augments simulation results, but needs
to be done in conjunction with the simulation.

To see why this is necessary, consider a sensitivity analysis done in isolation, sometimes called a “local
analysis.” The typical local analysis varies one variable at a time within certain limits and examines the
effects, all other things being equal.

|II

The devil is in the detail of those last five words, because “all other things being equal” is generally
interpreted as meaning “all other variables taking their expected values.” To see how misleading this can
be, suppose you had 10 identical activities in parallel with a common successor, each of which could
take three to seven weeks with an expected value of four weeks. Looking at each of these activities one
at a time and assuming that the other nine took their expected value of four weeks, it would look as if
each of the activities had the potential to change the expected start of the successor by three weeks. In
fact, fixing one of them at three weeks and doing a full simulation would show that it has little effect,
because one or more of the other nine activities would be almost bound to take seven weeks to
complete. This “local” analysis ignores merge bias among all the other activities.

Full Monte therefore uses sophisticated statistical techniques to estimate the true sensitivity of each
activity during the simulation. Before going further, we should also note that it does sensitivity for both
cost and schedule, and that the user can choose the identity of the “sensitivity target” in each case. The
sensitivity target is the date or WBS (work breakdown structure) cost whose sensitivity to the input
variables one wishes to measure. The schedule sensitivity target defaults to the project finish but can be
set to any milestone. The cost sensitivity target defaults to the total project but can be set to any WBS
element.

NOTE: Only one of each type of target can be specified in any given risk analysis run.

The main sensitivity outputs are:

Sensitivity, Optimistic Finish of Target: This is an estimate of the expected early finish date of the
schedule sensitivity target if the current activity’s duration were to take its most optimistic value.

Sensitivity, Pessimistic Finish of Target: This is an estimate of the expected early finish date of the
schedule sensitivity target if the current activity’s duration were to take its most pessimistic value.

Sensitivity Index: This field gives an indication of how sensitive the early finish of the schedule
sensitivity target is to variation in the activity’s duration. It is computed as the percent critical multiplied
by the standard deviation of the duration and divided by the standard deviation of the early finish of the
sensitivity target.
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NOTE: The field ‘Percent Critical (Sensitivity)’ is used in the Sensitivity calculation rather than the
regular ‘Percent Critical’ field. The field ‘Percent Critical (Sensitivity)’ differs in two ways from the
regular ‘Percent Critical’ field: it indicates whether the task is critical specifically to the sensitivity
target; and it reflects whether the duration of the task affects this target (so it does not count as
critical tasks which have the critical path passing through their starts or finishes but not through
their durations.

Sensitivity, Optimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity
target if the current activity’s duration were to take its optimistic value.

Sensitivity, Pessimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity
target if the current activity’s duration were to take its pessimistic value.

NOTE: The above two measures are produced for resource costs as well as for tasks.

NOTE: The cost sensitivity measures are more reliable than the schedule ones because costs
generally interact in simpler ways — i.e. they just add up. But note that schedule delays may
affect costs due to pushing a task into a time of higher unit cost due to escalation, while
conditional or probabilistic branching also make cost sensitivity non-trivial.

10.2 The Effect of Correlations on Schedule Sensitivity Calculations

In previous versions of Full Monte (and still used by most if not all other products) the methods used to
estimate the above measures of sensitivity (except for the sensitivity index) were statistical techniques
based on a comparison of the inputs (the durations sampled for each activity) and outputs (the early
finish of the sensitivity target) as if the project network were a “black box.” They were therefore
vulnerable to being misled by correlations. If activity A and B are correlated and if activity A is
sometimes critical but activity B is not, then a correlation will nonetheless be observed between the
target date and the duration of task B, and this could result in a spurious indication that the target date
is sensitive to the duration of B.

The new technique used in Full Monte is based upon the relationship between the task duration and the
project finish date (or other specified target milestone date) only when the task is critical, avoiding any
errors due to correlation. It is still the case however that the only way to get completely reliable
estimates of the sensitivity to a particular task duration, while all other task durations are uncertain, is
to do two full risk analyses as described in section 10.4.

10.3 The Tornado Charts

The split tornado chart is illustrated in figure 10.1. The bars indicate the range of the expected finish
date based on possible variation in the duration of each of eight tasks. It was based on 10,000 iterations,
so we can be fairly sure that this is a definitive list. (It does not list activities for which the sensitivity is
not statistically significant.)

The chart is shown in descending order of the length of the bars, and the other measures of sensitivity
are in line. The dates upon which the bars are based are also shown in the columns on either side of the
bar chart. The bars are split by color at the expected finish date of the target.
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NOTE: The bars are not necessarily symmetrical and will often not be.

Clicking on a bar will do a full sensitivity analysis.

28 EC00501 - Full Monte View: Tornado (Schedule) (Tormade (Schedule)) = E=h="

File View Help Find:
Schedule [0z 2013 ‘ R

iy Sy Sty S — o
— roject ‘ ‘ | ‘ Project
Mechanicals HVACEC1290 | 101% |Estimated. | 10/01/12 | 01/07/13
Int-Firish Carp EC1740 10% |Estimated. | 11/13/12 (] 11721712
Int-Firish EC1700 10% |Estimated. | 11/13/12 (] 11721712
Mechanicals HVAC EC1650 % | Estimated. | 11/15/12 [ 11/19/12
Int-Finish Coverings. EC1790 3% |Estimated. | 11/15/12 (] 11/18/12
Int-Firish Carp EC1800 % |Estimated. | 11/15/12 [ 11/18/12
Mechanicals HVAC EC1670 % | Estimated. | 11/15/12 ] 11716712
Int-Firish EC1850 % |Estimated. | 11/15/12 I 11/16/12
Mechanicals HVAC EC1680 % |Estimated. | 11/16/12 | 11/16/12
Mechanicals HVAC. EC1830 1% |Estimated. | 11/16/12 | 11/16/12
Int-Firish EC1820 % |Estimated. | 11/16/12 | 11/16/12

Figure 10.1

The cost tornado chart provides similar information for cost.

10.4 Full Sensitivity Analysis

Full sensitivity analysis for a particular task entails doing two risk analysis simulations, one with the
duration of the task set to its optimistic value and one with it set to its pessimistic value. In both cases,

all other tasks are allowed to vary randomly as defined by their distributions.

It is possible to do this full analysis for all the tasks shown in the view, or for individual tasks.

To do it for an individual task, click on the bar. You will get a dialog similar to the one shown in figure

10.2.

(28 Full Sensitivity ==

Do youwantto do a full analysis (two full
simulations) of the sensitivity ofthe early finish
of project 'ECO0501" to the duration of activity
EC1290 (Fabricate and Deliver Heat Pump
and Controls)?

-

Mumber of terations: I Show S-Curves
Help | Cancel || Go |
Figure 10.2

Clicking on Go sets off the full analysis which has three results:
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1. Aview showing the s-curves generated by the two simulations, as shown in figure 10.3, is
displayed. (This can be suppressed by unchecking the checkbox in the previous dialog.)
2. The dates and bars on the tornado view are updated to reflect the results of the full analysis.
3. The value of the “Schedule Sensitivity Bar Based on” field is changed to “Full Analysis”.
The view shown in figure 10.3 shows a pair of S-curves representing the cumulative frequency function
for the project finish on two alternative assumptions: that the duration of activity EC1290 takes its most
optimistic value and that it takes its most pessimistic value.

So now we have not just an estimate of the sensitivity of the expected value of the finish date, but of the
whole distribution! Furthermore, we can confirm that the sensitivity is about 3 months, and at the 50%
point this spans the dates 10/2 TO 1/7 as indicated on the tornado bar at the bottom of the view.

NOTE: The two S-curves are not always closely parallel as they are here. It is possible that a target is considerably more
sensitive to a task in one direction than the other.

x

.’ﬁ Full Monte Graphical Report EIIEI

File  Configure ...

Project EC00501 (1000 simulations performed on 8/3f2015)
Cumulative S-curves of Early Finish for project 'EC00501".

Based on optimistic and pessimistic durations of activity EC1280 (Fabricate and Deliver Heat Pump and Controlsl
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Figure 10.2

When a full sensitivity analysis has been done for a particular task, this is indicated in the field “Schedule
Sensitivity based on” or “Cost Sensitivity based on” as shown for the second task in figure 10.3. The
colors of the corresponding bar are also slightly more vivid.
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2@ EC00501 - Full Monte View: Tornado (Schedule) (Tornade (Schedule)) == =R

File View Help [ Risk Analysis_| Find:
Schedule |22 2013 N

oyl Sy Sy (Rl = Tl
an roject ‘ | Project
Mechanicals HVACEC1290  101% Full Anabvsis. | 100212 | (e 01/07/13
Int-Finish Carp. EC1740 10% |Estimated. | 11/13/12 (] 172112
Int-Firish. EC1700 10% |Estimated. | 11/13/12 (] 112112
Mechanicals. HVAC.EC 1650 % |Estmated. | 11/15/12 [ 11/18/12
Int-Finish Coverings.EC1790 3% |Estimated. | 11/15/12 (] 11418412
Int-Finish Carp. EC1800 % |Estmated. | 11/15/12 (] 1141912
Mechanicals. HVAC.EC1670 % |Estmated. | 11/15/12 ] 1141612
Int-Finish . EC1850 1% |Estimated. | 11/15/12 I 1141612
Mechanicals. HVAC.EC1680 % |Estmated. | 11/16/12 | 11/16/12
Mechanicals. HVAC.EC1830 % |Estimated. | 11/16/12 | 1141612
Int-Finish . EC1820 1% |Estimated. | 11/16/12 | 1141612

Figure 10.4

To perform a full analysis on all the tasks shown, right mouse on the bar column header and select “Do
Full Analysis for All Bars.” This invokes a dialog as shown in figure 10.5. This is similar to the previous
dialog but note that by default the checkbox is now unchecked.

78 Full Sensitivity

Do youwantto do a full analysis (two full
simulations) of the sensitivity ofthe early finish
of project 'ECO0501" duration of all 10
displayed bars not already done?

=

-

Number of terations: IR Show S-Curves [
Help | Cancel || Go |
Figure 10.5

NOTE: As noted above, cost sensitivity is generally simpler than schedule sensitivity.

Nevertheless, Full Monte supports the same functionality for costs to get a totally reliable
estimate from a full analysis. This will differ from the initial estimate only if branching or
escalation are involved.

10.5 Tornado Bar Column Title Configuration

Right-Click on the bar column heading date scale and various options are displayed as shown in figure
10.6 and described in more detail in section 13.3.
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Find in Column
Find Again (F3)

Delete Celumn

Inzert Column (before) »
Add Column (after) 2
Freeze Column

Resize Column to Fit Data

Resize Column to Fit Window

Edit Bar Chart Column ...

Do Full Analysis for All Bars
Figure 10.6

Select the option ‘Edit bar Chart Column...” and the dialog shown in figure 10.7 is displayed.

@ Bar Definition Dialog *
Data Type:  Date ~
Bar Start: Bar Finish H:é Color Eae:gf'lt Eg:;hzg,;- Sort on:

1 75 ] Bar Length
O

Column Header Teaxt: |Ur1named Bar Column |
[] Bdend Grid Lines Downward [+1 Show Nonwork Time [1 split Bars for Morwerk Time

. 0K || Cancdl |

Figure 10.7

The Column Header Text will contain ‘Unnamed Bar Column’ if the title for the bar column is currently
undefined. The bar column heading will not have any header text as shown in figure 10.8.

|2&arcn Tor [Name or I [| <<
2017 h
Pessimistic
Mean Finish Jul |"E""'g
of Project K] |{;.5 |1 El
Figure 10.8

Enter ‘Default’ in the column header text as shown in figure 10.9.
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Column Header Text:  |Default
[ ] Extend Grid Lines Downward

Figure 10.9

The split bar column will now have an automatic header that includes the Sensitivity Target task and the
mean finish date for that task. This is the split point between the bars in the view.

|Search for Name or 1D || = |
Project Mean Finish 08-Auwg-17 10:47 ¥

Pessimistic 017
Mean Finish 0 [Fug

of Project
”’J 0 06 3

| 15Aug17 1047 S
S

o 15-Aug-17 10047
Figure 10.10
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Chapter 11: The Joint Confidence Level View

The joint confidence level (JCL) view is a scatter diagram showing the combined distribution of the early
finish date and the cost of the project or any activity or WBS (work breakdown structure) element. It can
be accessed by adding a column to the grid in the Project or Activity views or from a button on the
docked panel in the Project view. The view looks like figure 11.1.

i =

‘fﬂ Joint Confidence Level Scatter Plot EI@
Pl
Joint Confidence Level Scatter Plot for Project ProdDev
$7,277,802 [16 M=
9%
Z 70
Q
50%
§7,124,798 [34% 16%
512472013 711612013
Early Finish Date

Figure 11.1

Note that unlike other views, the data for this is not stored but is generated by doing a risk analysis
when required. For this reason, it takes some time to appear, especially for large projects and/or when
the project is not open. (The number of iterations performed is fixed at 5,000.) Because of this, you will
first see a dialog containing a progress bar and a Cancel button, as shown in figure 11.2.

NOTE: On very large projects that are not yet open, it may take 10 or 20 seconds for the progress bar to appear. If you intend to
open the project anyway, it is best to open it first and then access this view from the grid.
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789 Progress @

| 13 seconds remaining |

| Cancel

Figure 11.2

If you proceed, you will see that the view is divided into four quadrants based on a target date and a
target cost. When the view first appears, these are both set to the 50th percentile, as in the example.
The green quadrant is where both cost and schedule are better than the target, while the red quadrant
is where they are both worse. The percentages in the corners give the percentage of observations in
each quadrant. (Because the view is initially centered on the 50th percentile, the percentages in
opposite quadrants are always equal. The more they differ from 25%, the more correlated the cost and
schedule.)

The view also shows three lines indicating points that have the same joint confidence level of 50%, 70%,
and 90%, respectively. (For example, any point on the 70% line has 70% of the points below and to the
left of it.)

The Configure menu item brings up the dialog shown in figure 11.3.

“8 JCL Option Diale
P g

-

Target Date 6/25/2013 El-
Target Cost 57.200,000.00

Draw Lines at % 20.50,70,50

| Help | |Canu:e| | P OK

Figure 11.3

Here you can enter the real project targets, as well as a list of the constant JCL lines you want shown.

NOTE: Both targets must be within the ranges shown in the original plot.

This results in the report shown in figure 11.4. Note that there is roughly a 50% chance of meeting or
beating both the target date of 6/25 and the target cost of $7.2 million. (Note that there are many
combinations of date and cost target for which this is true, indicated by the 50% line.)
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'."_ﬂ Joint Confidence Level Scatter Plot EI@

File  Configure ...

Joint Confidence Level Scatter Plot for Activity ProdDev
$7,272,572 [30% - - YA

ar

£7,118,562 |50% o

5292013 62502013 T72m3

Early Fimish Date

Figure 11.4.

The view can be printed or copied to the clipboard. The latter strips off the window border, as shown in
figure 11.5. (If you want the border, use Alt-PrtScrn.)
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Joint Confidence Level Scatter Plot for Activity ProdDev

7,272 572 |30% 15%
& §7.200.000
£7.118.562 |50% 5%
BIFH2013 612572013 72013
Early Finish Date
Figure 11.5
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Chapter 12: The History (Actual/Expected) View

The purpose of this view is to see how good your estimates have been in the past, so it is not very useful
until you have built up some history of completed projects. (You do not have to have performed risk
analysis on these projects though.) It can be done at any level in the WBS (work breakdown structure),
which contains at least two completed activities and plots the distribution of ratio of actual to expected
duration.

This data is accessed through the History view as illustrated in figure 12.1

“8 Enterprise - Full Monte View: History EI@
File  View Help Risk Analysis Find: 2 | Active 100% Hel
Click to sort. Actual : 2
Percent Original —— Critical % 100%
Activity 1D Activity Name Cor_nplete Duration (F6) Actual Duration Estimated
(PE) : Duration Merge Delay 0
B ProdDev Product Development 230 111.55 whks M wks | Graph Expected
& ProdProg? | Product Program 2 1% 107.39 whks 12.8wks | Graph Duration 10211 wks
PRODO041 4G Tablet Project 40% 15.09 wks 12.8wks | Graph Early Start 04/01/11
= ProdProgl  Product Program 1 25% 100.71 wks 4 wks Late Start 03/31/11 | Grap
= PRODO0YT Project Nano 40% B7.54 whs 38.2wks | Graph Eary Finish 04/02/13 Graph
S Business Case Stage 100% o 20.51 wks || Graph Late Finish 04/02/13 Graph
PD102i Define Business Case 100% 1263 wks 1274wks | 100% Total Float 0 Graph
PO101 Analyze New Product 100% 817 wks 757 wks g2 Free Float 0 o
=1 Scoping Stage 100% 0 1369wks | 98% Cost $6.874237 | Graph
874,237
| ¢ % 89w BIwl % ]
5 FD100! Scope New Product ldea 100 13.89 wks 13.69 wks 58 Joint Confidence Level Flot |
PRODO02Z Xstar Release || 100% o 22 6wks || Graph . stivity
=5 Launch Stage 100% o 6.14wks | Graph Sensitivity Index NA
PD1074 Evaluate New Product 100% 311 whks 335wks | 107% Optimistic 0470213
FPD106| Commercialize Mew Product 100% 259 wks 259wks | 100% o
Pessimistic 04,0213
=4 Testing and Validation Stage 100% 0 473 wks 98%
% Varance Attributable 0%
PD1054 Test New Product 100% 479 whks 473 whks 98% Cost Sensitivity
S} Developmert Stage 100% o 3.03wks | Graph Optimistic NA
PD104{ Develop New Product * 100% 207 wks 22wks | 106% Pessimistic NA
FD103{ Design New Product 100% 1.83 wks 163 wks 85% % Varance Atributable 0%
=2 Business Case Stage 100% 0 429 whks | Graph | <
Figure 12.1

Clicking the Graph button on the top line produces the graph in figure 12.2. It shows the proportion of
activities throughout the entire organization/project/WBS element that completed on the ratio shown
on the X axis. This example is somewhat compromised by a single outlier, which took 250 times as long
as planned, but still you can see a familiar pattern. A little over 20% took between 50 and 100 percent,
and a little over 60% took between 100 and 150 percent of the expected value.

If you want to delve deeper, you can of course go down a level or two, though this reduces the sample
size. In figure 12.3, we have drilled down to one area of the organization, and you can see that while the
individual estimates vary widely, the overall average is remarkably good, at 104%.
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78 Enterprise
File  Configure ...
Project Enterprise (Analysis performed on 7/25{2014)

Histogram of Actual over Estimated Duration for project 'Enterprise’
(Mean = 148%. Standard deviation = 188%)
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Each bar represents 50%. (Axis markers show start of interval.)
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Figure 12.2

28 Full Monte Graphical Report
File  Configure ...
Project Enterprise (Analysis performed on 8{3f2015)
Histogram of Actual over Estimated Duration for WBS E&C (Engineering & Construction).
(Mean = 104%, Standard deviation = 25%)
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Figure 12.3
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Going back to the History report, we can also drill down in another way. Suppose we want to find that
2500% outlier. You will notice in figure 12.1 that in the graph column in some rows there is a percentage

instead of a button. This is true for all individual activities and for any WBS (work breakdown structure)

that contains only one completed activity. Using the right-click menu on the column header, select Find
in Column and type 2500. The result is shown in figure 12.4, from which we can see that the culprit is
activity A1470. It was a very short activity, so it may be of little consequence.

28 Enterprise - Full Monte View: History (Actual over Expected Duration) EI@
File View Help | Risk Aralysis | Find: 2] acwe v
Activity 1D Co;::-;t?}PE} Dugi%jm:lPE} Actual Duration Actual B:eﬁfﬂEms-llimated 0 Critical % NA
= 0% £.52 wks 0| Graph | Merge Delay NA
=] % £.53 wks of Graph | Expected Histogram
A1570 100% 0.8 wk 0.8wk 100% Durstion NA | G
A1BE0 100% 2.88 whs 3.03 wks 104% Early Start NA
A1550 100% 1.88 wks 245 wks 130% Late Start =
A1540 100% 275 wks 289 whs 105% Eaty Finish =
41530 100% 143 wks 143 wks 100% N A
1520 100% 247 wks 224 whs 93 Total Float =
A1510 100% 043wk 0.29wk i e Float =
1500 100% 0.3 wk 03wk 100% o =
41480 100% 1.5 wks 1.36 wks 90% -
A1480 100% 15 wks 1.79 wks 1197 el
A1470 100% 0.01 wk 0.15wk 2500% me Sensitivity {(Early Finish of
A1460 100% 0.24 wk 0.26 wk 106%
A1450 100% Dwk 0.01 wk 300% Sensiiviy Index =
=2 0% 366 whs 0 Graph | Optimistic i
A1360 100% 12 wks 306 whs 2547 fesazic L
41350 100% 212 wks 1.98 wks 533 Cost Sensitivity (Cost of Project)
£1340 100% 211 wks 1.97 wks 933
A1330 100% 1.49 wks 1.2 wks 80% Optimistic i
A1320 100% 404 wks 433 wks 107% Pessimistic A1)
Figure 12.4

We were a little lucky there; we read off the value 2500% from the graph and searched for it, but it
might not have been exactly 2500%. An alternative would be to switch the hierarchy off and sort on the
graph column in descending order. All the graph buttons get sorted first and then the individual values

in descending order as shown in figure 12.5.
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f’_ﬁ Energy - Full Monte View: JO History (Actual over Expected Duration) EI@
Eile  View Help Find: Active % NA Help
Activity ID Corﬁ;[;z”}:%} Dugﬁﬁg‘ﬁ',,s} Actual Duration Aetual over Estimated “| Cetical % NA
NRGO0200.FO Gen 0% 0 0 Graph Merge Delay NA
MRG00550 % 166 whks 0 Graph E Expected Histogram
NRGO0S00.FO.RHR 0% 0 o Gmph | Duration WA [ Graoh
NRGO0800.FO Rea... 0% o 0 Graph Early Start NA Srach
NRGOO300.FO.PS 0% 0 0 Graph Late Start A [ Graoh
NRGO0S10.1.2 0% 3 66 wks o Geh ] Exrly Finish wAl [ Grapn
NRGDOSDD.FO Stea... % 0 0 Graph Lnte Finish =
NRGOOS10.1.3.A1470 100% 0.01 wk 015wk 2500% Total Float =
NRGOOSDD.FO.PSU... 100% 0.04 wk 0.44 wk 1242% e Float S G
NRGOOSDD.FO.PSU... 100% 0.14 wk 1.74 wks 1242% o “
NRGO0200.FO.PSD... 100% 0.04 wk 0.44 wk 12425
NRGO0800.FO PSD... 100% 0.04 wk 0.44 wk 1242% =
NRGOOSDD.FO.PSU... 100% 0.04 wk 0.44 wk 1242% ?g;:;le Sensitivity (Early Finish of
NRGOO200.FOPS 6. 100% 0.04 wk 0.44 wk 12425
NRGOOSDD.FO.PSU... 100% 0.14 wk 174 wks 1242% Senskivity Index -
NRGOOS00.FO PSD.. 100% 018 wk 1.78wks 10145 Optimistic i
NRGDOSDD.FO Stea... 100% 0.18wk 1.78 wks 1014% REEuEE 7
NRGDOSDD.FO Stea... 100% 0.28wk 228 wks 214% Cost Sensitivity (Cost of Target)
NRGOO200.FO.PS 6. 100% 0.07 wk 047wk E71%
NRGO0SD0.FO.PSU... 100% 0.28 wk 1.83 wks 653% Optimistic i
NRGOOSDD.FO.PSU... 100% 0.07 wk 0.45wk §35% .|  Pessimistic 0
Figure 12.5

There are three common reasons for unusually high ratios (those large percentages) in the historical
data.

e Data entry errors (entering the wrong actual dates).

e Short duration tasks. If a 1 days task takes 2 days that’s a 200% overrun however it should
probably not be counted as particularly significant.

e Risks (threats) that were not previously identified occurring during the execution of the activity
causing it to take much longer than expected. Such risks should have been properly identified
before execution and modelled using techniques like probabilistic branching.
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Chapter 13: Customizing Views

13.1 Customization Options

The View menu allows you to:

© 0 N o Uk~ W Noe

Open a new named view

Save or Save As the current named view

Reset current view to its default settings (for unnamed views only)
Toggle whether to observe the hierarchy

Expand all nodes (disabled when hierarchy not shown)

Collapse all nodes (disabled when hierarchy not shown)

Apply existing or create new Filters

Apply Highlighting based on a Filter

Manage Sorting.

10. Select format used to display dates

11. Set the default duration unit

12. Resize all columns to fit the displayed data.

Right-click on a column header to:

Find a value in the column

Delete the column
Add a column before or after the column

Freeze the column (so it and all columns to its left stay put when you scroll)
Unfreeze the column (so it and all columns to its right scroll)

Resize the column to fit the largest item of data

Widen the column if necessary to make the total width of the grid fill the space

Edit the bar-chart definition (for bar-chart columns only)

Other customizations include:
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4.

Moving columns by dragging the header cell

Resizing columns by dragging or double-clicking the right edge of the header cell

time descending) and using Ctrl+Click to add further columns to an existing sort.

13.2 Adding Columns to the View

Show or hide the information panel by clicking on the chevron button (<< or >>)

Sorting on a column by clicking on the header cell (first time on a column ascending, second

To add a column, right mouse on the column heading before or after where you want the new column
to appear and select “Insert Column” or “Add Column”.

NOTE: If you get the position wrong, you can easily move it later.

Available fields are organized by topic in a cascading menu. In the example shown in figure 13.1 it is
expanded down to a set of percentiles available for the duration.

d o EC) Full Monte Demonstration (2015).mpp - Full Monte View: Task Edit (custom) - O “[i
File Edit View Help Risk Analysis Find: >> | Full Monte D |
Early Early Percert *| Distribution T M x
i i Istribution 1 ype: o
Task Name Finish = Early ﬁl’\'IS}‘II Stz:ldsgrd Co_rgsrtplzwnt Complete Deadline 0.3%
o~ (MSP) Distributions entered for| {2
Find in Celumn Deviation are not used directly, bu
B Full Monte Demonstr] Sort Ascending 17 hrs 0% NA lower-level activities. A= 2.5%
have different durations,
B Merge Bias Sert Descending 17 hrs 0% | NA entered as percd %6
MB Task 3 Delete Colurmn 24.77 hrs 0% [NA Duration | 10%
MB Task 2 ! Tneert CommnlBetors) N | Start Date Columns N 0% | NA Optimistic: ;_;:
MB Task 1 Add Column (after) ¥ | Finish Date Columns » 0 |NA Moctlikelv; o
ME Task 4 Freeze Column | Duraticn Columns v || Actual Duration 0%
ME Start Resize Column to Fit Data Slack Columns » | Actual over Estimated Duration
ini -~ A0%
5 .MB F”T'Sh Expand Column to Fit Window Cost Columns » | Baseline Duration o5
Distribution Types Edit Bar Chart Column ... Sensitivity Columns *» | Duration Correlation Sources
1 Lognarmal ) ) B0%
Do Full Analysis for All Bars Other Full Monte Columns * | Duration Correlations 7
1 Beta Other Microsoft Project Columns  » | Duration Expected Value
1 Mone Tue 11/... | Tue 11/09/12 17:00 . . 5%
New Barchart Column ... Duration Expected Value (theoretical)
1 Uniform Tue 11/... | Tue 11/09/12 17:00 s . . 80%
Duratien Histogram
1 Triangular Tue 11/... | Tue 11/09/12 17:00 0 i - - 85%
| Duration Percentile 3
1 Mormal Tue 11/... | Tue 11/09/12 17:00 0 - — 0%
Duration Standard Deviation
1| 3 Correlation Graph | Mon 29/10/12 11:24 17hrs 95%
Duration Standard Deviation (theoretical)
1 B Correlation 50% Graph | Mon 29/10/12 11:24 17hrs o . 97.5%
Original Duration (M5P)
] Task 1 (71%) Graph | Mon29/10/121124 | 17hrs | o 99%
Lance:
] Task 2 (71%) Graph | Mon29/10/121124 | 17hrs 0 na v 99.5%
41¢ > Help 100%
4w » |4 | Custom..
| Caleulation: Off | =2, New Tasks : Auto Scheduled | Al

w S R B »

Figure 14.1

8 i

X3

: O

13.3 Creating and Editing Bar-chart Columns

In Full Monte, a bar chart is just a special kind of column, so you can have any number of them in one

view.
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To add a bar-chart column, right-click on a column header. Select Add or Insert, then Bar Chart Column.
You will see the Bar Definition Dialog, as shown in figure 13.1.

8@ Bar Definition Dialog x
Data Type: |Date ~ |
) ) Line Bar Show Zero- )
Bar Start: Bar Finigh No. Cal Height Length Bar Sort on:
b O

Column Header Text: |Unnamed Bar Column |
[] Bxend Grid Lines Downward [] Show Monwork Time [ Split Bars for Monwork Time

ok || Cancel |

Figure 13.1

The drop-down menu at the top of the dialog allows you to select the type of data to display. This must
be date, duration, or cost/numeric. Since you cannot mix these types, once you have defined a bar this
control is disabled.

In the grid, you can define any number of bars and/or milestone symbols. Bars extend from Bar Start to
Bar Finish. For a milestone symbol, leave out one of the values. For example, for a finish milestone, leave
out the Bar Start or select “(None).” For a start milestone, leave out the Bar Finish. Select fields by
selecting from the drop-down list that appears when you click on the cell or by right-clicking on the cell.
For cost/numeric bars, there is an additional option for the Bar Start or Finish to be zero, enabling you to
display bars with lengths that represent the value of a particular cost or numeric field.

Enter a line for each bar or symbol you want to define. The grid will scroll if necessary. Figure 13.2 shows
a completed Bar Definition Dialog. Here is an explanation of the data:

Bar Start: The variable representing the start of the bar. Note that on the third row, this is set to
“(None),” making it a finish milestone symbol.

Bar Finish: The variable representing the start of the bar. Note that on the second row, this is set to
“(None),” making it a start milestone symbol.

Line Number: The line number allows you to separate bars and symbols vertically.
NOTE: Bars are displayed in the order in which they are defined. Unless you know that they won’t overlap, you probably want

to either separate them vertically or make the latter bar thinner. You can alter the display order using the up and down arrow
buttons to the right of the grid.
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Lines are numbered from top to bottom within the cell, and the numbers do not have to be consecutive
(Full Monte closes up any gaps). If you don’t enter a line number, it will be taken as 1.

NOTE: A bar or symbol will not appear if the dates are not populated. For example, if you want to draw a bar from actual start
to early start to show progress, it will appear only if the activity has been progressed.

8 Bar Definition Dialog (3w
Data Type: |Date
Bar Start: Bar Finizh HT Color Elaezgm EQI_DI;hZE;Dr- Sort on:

Early Start Percentile {2.5%) Earty Finish Percentile (37.5%)
Eary Start Percertile (2.5%)

B (None)
B (None) '
- B (None)

(None)

B (None) ‘E

Early Finish Percentile {57.5%)
Early Start (P§) Early Finish (P§)
b [Eary Stat Bxpected Value  : Early Finish Expected Value

PR = | = =
N

Column Header Test:

| Dont Display Rows with no Bars in this Column Show Monwork Time

| Bxtend Grid Lines Downward Split Bars for Morwork Time

Help [ QK l | Cancel |

Figure 13.2

Color: Clicking on the next cell invokes a color choice dialog where you choose the color of the bar or
symbol.

Bar Height: It is very important to enter the bar height, because a zero-height bar will simply not display.
The bar height is expressed as a percentage of the total cell height. The heights are scaled if necessary,
so that their total does not exceed 90%.

NOTE: A bar height of 1, as on the first row in the example, will produce a thin line. If you want to temporarily suppress a bar
without losing its definition, set its bar height at 0.

Full Monte applies a height to each line based on the bar or symbol with the greatest height in that line,
and then it applies the rule to the line heights. This avoids double counting bars and symbols on the
same line.

Show Zero-Length Bars: This check box specifies whether to print a symbol when the start and finish of
the bar are identical so that the bar would otherwise not display. (It has no effect if one end of tte bar s
“(None)” and it does not display if the end of the bar is to the left of the start of the bar.)

Sort Order: The final column in the grid controls the sort order.
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NOTE: It does not actually sort the report; it defines what will happen when you sort on this particular column by clicking on its
header.

Click on the cell and select the sort order from the drop-down menu at the top of the screen or by right-
clicking on the cell. You can sort on only one bar or symbol, so when you select one the others will
revert to (None). For bars, you can choose to sort on either end or on the length of the bar. For symbols,
you can sort only on the value that it is based on.

There is also a text box and there are also flve checkboxes controlling the display of the bar-chart
column as a whole:

Column Header Text allows you to annotate the column.

Don’t Display Rows with no Bars will suppress any rows for which there are no bars. The main reason
for there to be no bars is that the dates at both ends of the bar are the same for this particular activity.
For example, in the tornado report the bars appear only for activities that can affect the project finish
date, which is often a very small subset.

NOTE: If there is more than one bar-chart column, checking the checkbox Unless there are Bars in Other Bar Columns on all of
them will not suppress the row unless there are no bars in any column.

Extend Grid Lines Downward extends the lines from the lowest level of the date grid in the header row
downward over the data rows.

Show Nonwork Time causes nonwork time to be displayed as a gray stripe underneath the bars. It
displays these only to the granularity of the lowest-level grid markings, so weekends will not show up
unless the grid is marked in days or less.

NOTE: This and the following checkbox are disabled if the data type is not Date.

Split Bars for Nonwork Time causes nonwork time to be indicated by a break in the bars. This break will
be either white or gray depending on the setting of the previous option. It splits the bars only to the
granularity of the lowest-level grid markings, so weekends will not show up unless the grid is marked in
days or less.

When you are done, click on OK. A column will appear before or after the place you right-clicked,
looking similar to the bar chart shown in figure 13.3. In this example, the Extend Grid Lines Downward
checkbox was checked.
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78 EC00530 - Full Monte View: Bar Chart Example (Example Customized View) = ==
File View Help ([ Bscoyes | Find: [«<]
2011 2012 2013 A
iyl pcrayiage Tor ol [0t [lan Per a0t [an e [ul o
EC1380 Foundation Phase Complete "
= Structure Structure
EC1410 Begin Structural Phase " | | =
EC1380 Erect Structural Frame = | | ,
EC1420 Floor Decking =1 |
EC1450 Erect Stairwell and Blevator Walls = | |
EC1430 Concrete First Floor = | |
EC1470 Concrete Basement Slab .="_‘ | | )
EC1540 Structure Complete i I
EC1420 Concrete Second Floor ; | | |
= Found Foundation —_— | | |
EC1080 Begin Building Construction j:!:!:‘
EC1100 Site: Preparation = | |
EC1230 Excavation =1 | |
EC1320 Install Undergraund Water Lines o I N
EC1320 Install Underground Blectric Condut o I S
EC1340 Form./Pour Concrete Footings g | |
EC1350 Concrete Foundation Walls = | |
EC1360 Form and Pour Slab =1 1 1
EC1370 Backfil and Compact Walls il I N
oy P . Sa | | =
Figure 13.3

NOTE: Right-clicking on the bar-chart header and selecting Edit Bar Chart Column will bring up the dialog shown in 13.2 again
so you can make changes.

13.4 Saving Your Customizations

For standard named views (those that appear above the line on the Open Named View drop-down
menus, you can save your changes to a new view name, using View/Save View Specification As.

For nonstandard named views you can do as above, or you can overwrite the original using View/Save
View Specification.

NOTE: With either type of named view, if you make changes during a session, you will be prompted as to whether you want to
save them when you close the view.

For unnamed views (that is the Project View and the three views used to edit activities, resources, and
calendars), any changes are automatically saved on a per-user basis and used the next time you access
that view. (As noted above, there is an option to revert to the original default.)
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Chapter 14: Managing Percentiles, Templates, and Views

Percentiles, Templates, and Views are stored in the database [P6] or on the local disc [Microsoft
Project], and Full Monte provides simple dialogs to manage them.

Management dialogs are accessed from the Edit menu.

14.1 Managing Percentiles

Selecting Edit/Manage Percentiles allows you to manage the list of percentile values offered to you
when you add a percentile column to a view, using the dialog shown in figure 14.1.

%9 Manage Percentiles x|

Percentile 2
» (.

05

1

25

5

10

15

20

25

30

Ar

Help Delete

Reset to default list

(o ][ o

Figure 14.1
You can:

e edit the values in the Percentile column;

e delete values by selecting the row (clicking on the left hand cell) and clicking the Delete button
or pressing the Delete key; or

e add values by scrolling to the bottom and typing into the empty Percentile cell.

The list starts out sorted, but the sort order is not maintained when you make changes. You can re-sort
it by clicking on the column header.

NOTE: The dialog does not prevent you from temporarily creating duplicate values, but these
will be removed when you click OK.
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There is also a button to revert to the system default as supplied by Barbecana when installed.
When you are done, click OK. Full Monte will sort the values, remove duplicates and update the list.

NOTE: These are personal preferences. They are stored on the local machine in the MSP version
and by user in the P6 version.

14.2 Managing Templates

The Manage Templates dialog is shown in figure 14.2. This allows you to add, modify, and delete
templates. You cannot delete the template called “Default,” but you can redefine it.

NOTE: Full Monte remembers each user’s active template between sessions. Since in the P6 version templates are global, it is

possible that one user’s active template can get deleted by another user. If this happens, Full Monte defaults to the one called
“Default.”

To modify an existing template, select it from the drop-down menu and change the data as required.
Click Save to save the changes or Cancel to cancel them.

The actual data that you can specify are the distribution type and parameters and correlations. These
work as discussed in Chapter 4. (For obvious reasons, you cannot create template data for branching.)

To add a new template, click on New (which gives you a copy of the currently selected template), give it
a name, and change the data as required. Click on Save to save the changes or Cancel to cancel them.

To delete a template, select it from the drop-down menu and click on Delete.

] Manage Templates @
Template Mame Default -
b T — | - ~ Cormelation Source Comelation

istribution Type oma x| = I
a £ o 3 MA
Enter percentages of the deteministic value.
Optimistic B0
@&

Mast likely 59.45% =

o B
Pessimistic 125
Confidence interval (%) 100%

Help Save Cancel

Figure 14.2

14.3 Managing Views

The Manage Views dialog is shown in figure 14.3. Operation is self-explanatory. It is used only to delete
or rename views, since they are created as described in Chapter 13. Note that it does not display the
standard views, which cannot be changed.
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Rename or Delete User-defined Views

View Name o Title

Bar Chart Bxample  Bxample Customized View

Delte | [ Close

Figure 14.3
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Chapter 15: Linked Projects (Master / External Subprojects)

Most scheduling tools allow a collection of projects to be linked to form a larger composite project,
sometimes known as an Integrated Master Schedule. This allows individual projects to be maintained
separately but considered together for the purposes of calculations.

Microsoft project

In Microsoft Project this is achieved by creating a ‘master’ project into which all the component projects
are inserted. Once this has been completed, dependencies (links) between tasks in different projects can
be created.

If an individual component project is opened independently, any tasks linked to tasks in other projects
will have a grayed out ‘foreign’ task placeholder to show the linked task.

Full Monte can process both the individual projects and the ‘master’. If a Risk Analysis is performed on
an individual project, then any linked ‘foreign’ tasks will be treated as fixed constraints.

There are several options for performing an analysis on a master project with linked projects.

1) Open each individual linked project individually to specify the Full Monte field mappings before
the master is opened and processing performed. This could be quite tedious with many inserted
subprojects. Version 3.6.23164.x introduced two easier options.

2) Use the FullMonteUserConfiguration.txt option
USEMASTERMAPPINGSFORNEWSUBPROJECTS=TRUE (new to version 3.6.23164.x or later) to
have Full Monte automatically apply the master project field mappings to all inserted
subprojects that do not currently have individual field mappings defined. If the master project
does not currently have field mappings, then they will be applied from the User Default Field
Mappings or, if these are not defined, from the System Default Field Mappings.

3) Use the FullMonteUserConfiguration.txt option
FORCEMASTERMAPPINGSONTOSUBPROJECTS=TRUE (new to version 3.6.23164.x or later) to
have Full Monte apply the master project field mappings to each inserted subproject regardless
of whether they have current mappings defined. This can be useful if the master project
mappings are updated, and you wish to use the new mappings when subsequently opening
individual subprojects.
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Appendix A: Probability Distributions

A probability distribution for a random variable is a function defining the probability of that variable
having a particular value. (The distributions used in Full Monte are continuous, which means that the
probability of any particular value is infinitesimal. It would be more accurate to talk about “the
probability density at a particular value.” Since Full Monte actually works in whole minutes and
approximates the continuous distribution by a discrete one, we can set aside this nicety for now.)

Both the inputs to Full Monte (activity durations, etc.) and the resulting outputs (dates, floats, and costs)
are probability distributions. The ones that come out are empirical, which means that we don’t have a
formula for the function; we have only an estimate based on simulation. Here we are concerned with
the probability distributions we input for activity durations and cost rates, where we do have such a
formula.

Full Monte supports five families of probability distributions. Here we discuss what they are, how you
choose among them, how the parameters are interpreted, and how Full Monte samples from them.

Uniform distribution

The simplest distribution type is the uniform distribution, in which any value in a specified range is
equally likely. Unfortunately, it is also the least useful because it is unlikely to be realistic in practice. (If
you think that an activity will take between four and six weeks, the actual value is probably more likely
to be toward the center of the range rather than near the outer edges.)

Sampling is merely a matter of translating a pseudorandom number (which emulates a true random
variable distributed uniformly between 0 and 1) to the specified range. That range is specified by the
user on the Full Monte Edit dialog. Since the distribution is symmetrical, there is no need to input a
middle value. (The dialog calculates and displays what it calls the most likely value, though in this
particular case it is actually the mean value. By definition, no value is more likely than any other.) An
example of the uniform distribution as generated by Full Monte is illustrated in figure A.1.
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Figure A.1

All the other distribution types taper off to zero at their edges. Users are advised not to use the uniform
distribution unless they have very good reason to expect the data to be uniform.

Normal distribution

The other symmetrical distribution supported by Full Monte is the normal distribution, which is much
more useful. It follows a familiar bell-shaped curve and is often used to model a variety of natural
phenomena. (Perhaps this is because if you add together a lot of random variables from any
distribution, the result tends toward normal. This is called the Central Limit Theorem.)

The normal distribution has infinite tails, so the optimistic and pessimistic duration estimates cannot be
interpreted literally. Full Monte interprets them as 3-sigma (or three standard deviations) away from the
mean. Thus, the standard deviation is one-sixth of the difference between the optimistic and pessimistic
values. About 0.27% of samples from a real normal distribution would fall outside these limits, but Full
Monte uses a sampling technique that resembles the normal curve almost perfectly but without

generating samples outside the specified range.

sy g
sanoy g

App |

Figure A.2

Use this or the lognormal for most activities unless you have a reason to expect the distribution to be
asymmetrical. The remaining three distributions supported by Full Monte — lognormal, beta, and

triangular — are asymmetrical, or “skewed.”
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Lognormal distribution

The lognormal distribution is skewed in a very special way. It is the distribution of a variable whose
logarithm is distributed normally, which means it is defined by just two parameters. Therefore, you
cannot specify the most likely value, so you cannot determine the skew independently of the optimistic

and pessimistic values.

It is always skewed to the right, or “positively.” The tail on the right is longer than the tail on the left. In
fact, while it has an infinite tail to the right, its absolute minimum is always zero since the log of minus
infinity is zero. When the optimistic and pessimistic values are close together the lognormal differs little
from the normal, but as the ratio between the two increases the skew becomes greater.

The lognormal also occurs often in nature for values that can vary by orders of magnitude. (Which is why
when you look at a list of populations of cities of all sizes, you find that about 30% of them have 1 as
their first digit.) Use the lognormal for situations where the duration is highly uncertain, such as basic
research projects, where the pessimistic estimate may exceed the optimistic by an order of magnitude
or more. There is even some empirical evidence from Dan Trietsch of the American University of
Armenia that the lognormal distribution should be used in all cases. (See
mba.tuck.dartmouth.edu/pss/Notes/LognormalParkinson.pdf.)

Two examples of the lognormal distribution as generated by Full Monte are illustrated in figure A.3. The
first is less extreme, with the minimum value being 60% of the maximum, making it almost symmetrical,
while the second has a minimum, which is only 10% of the maximum.
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Figure A.3

The final two supported distributions are determined by three parameters and thus give the user
complete control over the amount and direction of the skew.
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Beta distribution

A true beta distribution is specified by no less than four parameters, which give rise to an astonishing
variety of shapes, many of which would not be expected or useful, such as continuously increasing or
decreasing or even a U-shape with the lowest point in the middle. (See the Wikipedia entry referenced
in the Bibliography. It also includes the uniform distribution as a special case, but in Full Monte we treat

this separately.)

Full Monte therefore restricts the choice to a well-behaved subset that rises monotonically from zero at
its most optimistic point until it reaches its peak, and then declines monotonically to zero at its most
pessimistic point. In fact, the particular subset used by Full Monte when defined to be symmetrical looks
almost identical to a similarly defined normal distribution and has an almost identical standard
deviation. The standard deviation decreases, however, as the skew increases. Full Monte interprets the
input values as 3-sigma limits and uses a sampling methodology that does not produce samples outside
the specified range. Two examples of the beta distribution — one symmetrical and one skewed to the

right — are illustrated in figure A.4.

NOTE: The particular subset is intended to approximate to the distribution used in PERT, but this is somewhat ambiguous. The
formula suggested for the mean — (a + 4b + ¢) / 6 — implies one subset, while that suggested for the standard deviation — (b —
a) / 6 — implies another. Full Monte has chosen the latter, which means that in the symmetrical case the standard deviation is
actually equal to that of the normal. (It decreases with increasing skew to about 1/9th of the range.) This also means that the

mean is actually given by (a + 6b +c¢) / 8.
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Figure A.4

Use this distribution when you want something similar to a normal distribution but want to control the

skew.

Triangular distribution

Finally, the triangular distribution has long been used for schedule risk analysis. It does not appear much
naturally, but it is simple, and because it puts more emphasis on values close to the limits, it is perhaps
more in tune with users’ expectations. As its name implies, it is simply a triangle with the base defined
by the optimistic and pessimistic estimates, and the apex defined by the most likely value. It is very easy
to sample and to understand, but like the uniform distribution, it is unlikely to reflect the real situation.
Because its tails are not thin, it has a larger standard deviation than similarly defined distributions of all
the other types except uniform. Two example of the triangular distribution — one symmetrical and one
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skewed extremely to the right with the same parameters as the beta above — are illustrated in figure
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Figure A.5
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Appendix B: Correlation

Correlation is the name given to the phenomenon of interdependence between random variables, such
that the frequency function for one of them depends on the actual values of the others. For two
variables, it is often illustrated visually by a scatter diagram. To fully describe the correlation between
two or more variables mathematically, one must define their multivariate distribution function, which is
a multidimensional extension of the frequency function defining the probability of each possible
combination of values of the variables. For most purposes, however, and certainly for input to Full
Monte and other schedule risk analysis software, we summarize this using the concept of correlation
coefficients.

A correlation coefficient measures the degree of interdependence between two random variables in
terms of a number between -1 and 1. The details are beyond the scope of this guide and there are
actually two different correlation coefficient definitions. The interested reader is referred to the URLs
listed in the bibliography. Suffice it to say that a coefficient of zero means that the variables are
independent, while a coefficient of + or - 1 means that they are perfectly (positively or negatively)
correlated, i.e., the value of one variable exactly determines the value of the other.

It is worth noting, since it surprises some people, that perfect correlation can exist even between
variables with different distributions, as illustrated in the scatter diagram in figure B.1. (Actually, the
Pearson or linear correlation coefficient displayed is not quite 1 but the Spearman correlation coefficient
is exactly 1. But more to the point, any particular value of one of the variables precisely determines the
value of the other.)

.’8 Correlation Scatter Plot = =] X
File

Activity A1000

Mean of Task A1010 is 19.91 days
S.Dev of Task A1010 is 5.33 hours
Mean of Task A1000 is 20 days
5.Dev of Task AT000 is 9.23 hours
Pearson correlation coefficientis 0.98
Based on a sample of 50000

Activity A1010

Figure B.1 100% correlation between a uniform and a lognormal distribution
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It is also worth noting that the correlation coefficient measures linear, or at least monotonic
relationships. A Wikipedia URL referenced in the Bibliography shows how various convoluted
relationships can exist between variables that have zero correlation coefficients. The correlations in Full
Monte can, however, be relied upon not to exhibit such odd relationships and a typical correlation
between two activity durations is illustrated in figure B2.

'?Q Correlation Scatter Plot EI@

File

_Activity A1000

Mean of Task A1010is 19.92 days
S.Dev of Task A1010 is 5.28 hours
Mean of Task A1000 is 20.01 days
S.Dev of Task A1000 is 9.23 hours
Pearson correlation coefficientis 0.79
Based on a sample of 50000

Activity A1010

Figure B.2 Approximately 80% correlation between a uniform and a lognormal distribution

So, correlation coefficients provide a shorthand way of defining the joint distribution of two variables,
which more generally would require us to define the joint distribution in detail. But even using
correlation coefficients, specifying the relationship between three or more variables can be a daunting
task. To properly describe the correlations between the three variables, one needs to define the
correlations between each of the three possible pairings. And it gets much worse: If there are four
variables involved there are six possible pairings, and for five there are 10.

Full Monte handles correlations between the durations of activities differently than other systems.
Some allow the user to specify the correlation between the durations of any two activities, but this does
not fully define the relationship between a larger set of activities. Suppose that five activities (A through
E) are correlated in a symmetrical fashion, i.e., the correlations between any pair are the same. There
are 10 possible pairings, but in simple systems only five places (one on each activity) to enter a
correlation with another activity. What happens is that you pick an activity arbitrarily (say A) and
correlate the others with it. Let’s say you put in 50% as the correlation coefficient. The result is that B, C,
D, and E are correlated with A at 50%, but are correlated with each other only 25% (50% turned into a
fraction and then squared). So the symmetry is not accurately modeled.
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Some systems ignore this problem, which means they do not properly handle correlations involving
more than two activities, while others require the user to write code to set up the data in a strictly
upper triangular matrix. Other systems support “drivers,” an idea discussed in the next section.

Full Monte takes a different approach, recognizing that the usual reason for a correlation between the
durations of different activities is that they all depend upon some outside factor, such as their location.
We make this explicit, so that however many activities there are, each of them just needs one scalar
guantity to define its correlation with a particular factor, and hence with all other activities similarly
defined. So all the user has to enter for each activity is the causal factor (which can be given any
arbitrary name like “On Site”) and the correlation coefficient. Any number of such factors can be
included, and once specified for one activity they appear on the drop-down list for the others.

Of course if the situation really is asymmetrical, so that activities B and C really do depend on activity A
(and are therefore more correlated with A than with each other), then all you have to do is define a
factor (say activity A) and make A correlated with that with a coefficient of 100%.

Note that in the symmetrical situation described above, one should enter the square root of the
correlation you want between each pair of activities. So instead of putting in 50%, one would put in 70%
(the square root of .5 is actually about 0.707).

Correlation Sources vs. Drivers

Drivers are a recent development that seems superficially similar to the Correlation Source concept
described above, but the concepts are similar only in that they both allow the user to specify one or
more outside factors to influence a set of activity durations, but the way in which this influence is
specified is very different. In the driver concept, the value of each driver is drawn from a distribution
roughly centered on 1, and they are interpreted multiplicatively. For example, if an activity is affected by
two drivers, these might be represented by two triangular distributions with parameters:

0.7,1.0,1.2, and
0.9,1.0,1.4.

On a particular iteration, we might sample 1.04 and .98, so the value sampled for the activity is
multiplied by 1.04 times .98, or 1.0192.

While there is appealing logic to this seemingly simple idea, there are a number of problems for the
unwary that can be overcome only with the most sophisticated analysis:

1. First, it means that the distribution specified for the activity itself is not actually the distribution
you get. Even in the above relatively simple scenario, most statisticians would be hard put to tell
you what the final distribution is. In fact, one cannot readily calculate even the expected value
or standard deviation. (They are about 1.06 and .15, respectively, by the way.)

2. Second, one cannot readily know what the correlation coefficient between two activity
durations actually is.
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3. Third, you cannot easily specify that two activities be affected by the same driver but to
different degrees. (This is possible, but involves complicated calculations to get the right input
data.)

4. Fourth, it is just additional data entry. It has been suggested that it can actually require less data
entry, on the basis that all the uncertainty in activity durations is attributable to drivers. Or that
any remaining uncertainty can itself be attributed to a special driver. But this is a fallacy. Using
the same driver to represent the uncertainty on two activities would make them unintentionally
correlated.

The net result is a system, which while it may have value in special circumstances, is likely to mean
either much more work or unrealistic results.

By contrast, correlation sources require no extra data other than the name of the source and a
percentage. They enable the user to easily specify correlations between any number of activities and
any number of sources and to simply calculate the correlation implied between any pair of activity
durations. (Full Monte even provides a visual aid in the form of a scatter diagram.) Furthermore, the
distribution the user specifies for the activity duration is unaffected by the correlation sources. One
incidental advantage of this is that it is easy to assess the effect of correlations.
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Appendix C: Branching

Branching is a feature that enables Full Monte to choose at run time, i.e. on each iteration of the
simulation, which of a number of alternative paths from an activity is active. Full Monte supports two
types of branching: conditional and probabilistic.

In conditional branching, the user associates a date with each successor, such that the successor will be
active if it can start before that date, and no other successor with an earlier associated date can.

In probabilistic branching, the user specifies a set of relative probabilities for the different successors,
and the active successor will be chosen randomly based on these probabilities.

NOTE: Either type of branching can be applied to the finish-to-start successors of any activity that has two or more of these. It
does not apply to other types of relationships, and you cannot combine the two different types of branching on successors to
the same activity.

It is important to understand that branching applies to a path rather than an activity, which can lead to
several rather confusing scenarios.

For example, if successor activity C is not on the selected active path out of activity A, it could still itself
be active if it has another predecessor B that is active. The general rule is that:

NOTE: An activity is active if it is a start activity or if it has at least one active predecessor relationship from an active
predecessor.

Having stated the rules, it is probably best to avoid such confusing situations by using branching
judiciously. We suggest that the use of branching be limited to situations where no successor activity
has any other predecessors.

Branching and progress

If any of the successors have been progressed, Full Monte assumes that the branch has been
determined and will not apply the normal rules. In fact, it is quite possible (though illogical) that more
than one of the successors has been progressed. If any of the successors is progressed, Full Monte
assumes that all the progressed successors are active and all the unprogressed ones are not.
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Branching and the interpretation of calculated dates, floats, and cost

Branching means, in general, that some activities are not always active. This is measured by the statistic
“Active Percent,” which estimates the percentage probability of each activity being active. Some of the
other calculated values are conditional upon the activity being active, and some are not, as follows:

Means and standard deviations of dates are conditional because it is impossible to assign a date value to
something that did not happen. The expected finish date reported is the expected finish date, given that
the activity is active.

Means and standard deviations of floats are also conditional to make them consistent with the dates
and because assigning a value of zero to the float of an activity that did not happen is not very
meaningful. (Zero float means the activity is critical, yet how can a nonexistent activity be critical?) The
expected total float reported is the expected float given that the activity is active.

Means and standard deviations of costs are, on the other hand, unconditional. This is reasonable
because assigning zero cost to an activity that did not happen makes sense. It is also necessary if the
costs are to roll up correctly; if two alternative activities with equal probability have an expected cost of
$10,000 and $20,000, respectively, then the expected cost of the pair is $15,000, not $30,000.)

Criticality and sensitivity are also unconditional, though this choice is somewhat arbitrary. The value
reported for criticality is the percentage of times overall that the activity was critical, including the times
when it was not critical because it was not active. (One can easily calculate the conditional criticality or
sensitivity by dividing by the active percentage.)

Histograms (probability density) and S-curves (cumulative probability) are all conditional, which, in the
case of cost, is somewhat inconsistent with the above. Doing otherwise would mean a tall bar at the
origin representing the times when the cost was zero because the activity was not performed, which
would severely reduce the precision visible for the interesting part of the graph. It does mean, however,
that the expected cost reported (which is not conditional) may be nowhere near the middle of the
graphed data.
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Appendix D: Full Monte Fields

Activity fields

Full Monte reports on eight different items for each activity:

1. Early Start

2. Early Finish

3. Late Start (only if Full Backward Pass is selected)

4. Late Finish (only if Full Backward Pass is selected)
5. Total Float (only if Full Backward Pass is selected)
6. Free Float (only if Full Backward Pass is selected)
7. Duration

8. Cost

Each of these has the same meaning as it does in the source scheduling tool, except that instead of
being represented by a single value, each is a probability distribution represented by three different
fields:

1. The expected value
2. The standard deviation
3. The histogram/S-curve data

The histogram data are represented by a button, clicking on which displays the histogram and/or S-
curve (see Chapter 9, Graphical Views) and is also used to calculate the percentiles that are available in
Full Monte tabular views. (In the event that the value depicted is constant, i.e. not subject to any
random variation, this constant value is displayed instead of the button.)

The above accounts for 24 fields and these are named so that fields relating to the same basic data are
sorted consecutively. Thus, for example, there are fields named:

e Early Start, expected value
e Early Start, standard deviation

e  Early Start, histogram

An additional 27 fields do not fit into the above pattern. They are, in alphabetical order:
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Actual over Estimated Duration: This field contains either a number representing the ratio of actual
duration over the expected value based upon the specified distribution, or for WBS elements containing
two or more finished activities data upon which a histogram and S-curve of this data can be displayed.
In the latter case a button is displayed, giving access to the histogram and/or S-curve

Analysis Log Messages: This field contains messages generated during risk analysis and relates to issues
with each activity. They can be viewed in the Message Log report, which can be shown automatically
after risk analysis.

Chance of Achieving P6 Cost: The probability of completing the project at a cost less than or equal to
the deterministic value calculated by P6.

Chance of Achieving P6 Early Finish: The probability of completing the project on or before the
deterministic date calculated by P6.

Confidence Interval: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity
Durations.

Correlation Coefficients: A list of correlation coefficients for this activity, separated by commas. (See
Appendix B, Correlations.) This is input data, but not editable in the table.

Correlation Sources: A list of correlation sources for this activity, separated by commas. (See Appendix
B, Correlations.) This is input data, but not editable in the table.

Correlations: A list of correlation sources and coefficients for this activity, separated by commas. (See
Appendix B, Correlations.) This is input data, but not editable in the table.

Cost Sensitivity, Attributable Variance: This is the percentage of the variance in the cost of the “cost
sensitivity target,” which is attributable to the current activity. (The cost sensitivity target is a WBS
element nominated by the user. By default, it is the project WBS element, representing the whole
project. See Chapter 7, Running Risk Analysis Simulation.)

Date of Simulation: The date of the risk analysis simulation on which displayed results are based.

Duration Distribution Type: This is an editable input field. See Chapter 4, Editing Full Monte Data for
Activity Durations.

Duration Expected Value (theoretical): This is the theoretical expected value of the duration based
upon the distribution specified by the duration distribution type and parameters.

Duration Most Likely: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity
Durations.

Duration Optimistic: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity
Durations.

Duration Pessimistic: This is an editable input field. See Chapter 4, Editing Full Monte Data for Activity
Durations.

Duration Standard Deviation (theoretical): This is the theoretical standard deviation of the duration
based upon the distribution specified by the duration distribution type and parameters.
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Merge Delay: When an activity has multiple predecessors, it cannot start until all of these predecessors
are complete. If two or more of these predecessors are sometimes critical, there will be a gap between
the latest of the expected early finishes of the predecessors and the expected early start of the
successor, due to the phenomenon known as merge bias. (See Appendix E, Merge Bias.) This field
measures the size of this gap.

Number of Trials: The number of risk analysis simulation trials (iterations) on which displayed results are
based.

Percent Active: This field merely measures the percentage of trials when the activity was active.
(Inactivity is caused by branching, as explained in Appendix C.)

Percent Critical: This field merely measures the percentage of trials when the activity was critical.

Percent Critical (Sensitivity): The field ‘Percent Critical (Sensitivity)’ differs in two ways from the regular
‘Percent Critical’ field: it indicates whether the task is critical specifically to the sensitivity target; and it
reflects whether the duration of the task affects this target (so it does not count as critical tasks which
have the critical path passing through their starts or finishes but not through their durations.

Sensitivity Index: This field is intended to give a rough guide of how sensitive the early finish of the
schedule sensitivity target is to variation in the activity’s duration. It is computed as the percent critical
multiplied by the standard deviation of the duration and divided by the standard deviation of the early
finish of the sensitivity target.

Sensitivity, Optimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity
target if the current activity’s cost were to take its optimistic value. (In the column heading, the word
“target” is replaced by the identity of the cost sensitivity target of the WBS element selected. See
Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring Sensitivity.)

Sensitivity, Optimistic Finish of Target: This is an estimate of the expected early finish date of the
schedule sensitivity target if the current activity’s duration were to take its most optimistic value. (In the
column heading, the word “target” is replaced by the identity of the cost sensitivity target of the WBS
element selected. See Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring
Sensitivity.)

Sensitivity, Pessimistic Cost of Target: This is an estimate of the expected cost of the cost sensitivity
target if the current activity’s cost were to take its pessimistic value. (In the column heading, the word
“target” is replaced by the identity of the cost sensitivity target of the WBS element selected. See
Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring Sensitivity.)

Sensitivity, Pessimistic Finish of Target: This is an estimate of the expected early finish date of the
schedule sensitivity target if the current activity’s duration were to take its most pessimistic value. (In
the column heading, the word “target” is replaced by the identity of the cost sensitivity target of the
WBS element selected. See Chapter 7, Running Risk Analysis Simulation, and Chapter 10, Exploring
Sensitivity.)

Calendar Fields (P6 Only)

There are just three fields specific to Full Monte:
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e Auto-regression Coefficient %
e Distribution Type
e Granularity

All three are editable input fields. See Chapter 6, Editing Full Monte Data for Calendars.
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Appendix E: Merge Bias

Merge bias is probably the single biggest reason why deterministic schedules (and PERT schedules) are
too optimistic and, therefore, why Monte Carlo simulation is so important. It results when two or more
parallel paths merge either at the end of the project or as predecessors to some intermediate task or
milestone and when two or more of these paths have a chance of being critical.

NOTE: Even if a schedule has multiple finish tasks, these all “merge” for the purpose of this
appendix, in the sense that the project is not finished until every path is finished.

Because the successor cannot start until all its predecessors are complete, it is always dependent on the
path that happens to finish last, even though that path is not always the same one. This results in the
expected start date of the successor being later than the expected finish dates of any of its
predecessors. This delay is known as merge bias.

Merge bias can be illustrated by analogy with the throwing of a pair of dice. Each die has equal chances
of coming up with any value 1 through 6, so the expected value is 3.5. But if we look at the distribution
of the greater of the two scores, which is equivalent to waiting for the longer of two predecessors, the

expected value turns out to be about 4.5. This additional 1 represents the merge bias.

Merge bias builds up over the duration of the project, causing greater and greater discrepancies
between a deterministic plan and reality, so that while early milestones may be met, the later ones are
increasingly likely to be missed. It is truly a bias toward optimism in deterministic schedules, in the sense
that there are no countervailing tendencies that might work the other way.
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Appendix F: Level of Effort (LOE) Tasks

Many projects have supporting tasks that do not contribute directly to the project deliverable but are
included to capture the work/costs associated with this support tasks. Example might include
Information Technology Support and Project Management. Such tasks are called ‘Level of Effort’ (LOE)
because their duration will change as the duration of the discrete project work changes.

The level of Effort work should never be on the critical path of the project.

Microsoft Project

Microsoft Project does not directly support the concept of Level of Effort so various workarounds are
employed to achieve the objective.

Resources on Summary Tasks

Applying a resource to a summary task meets most of the objectives for Level of Effort. The summary
task duration changes automatically as the underlying tasks are updated. However, there are several
drawbacks with using summary tasks.

e The inclusion of support resources on the summary task is not obvious (the summary task name
will most likely relate to the underlying discrete work).

e The duration of the Level of Effort work cannot be derived from tasks that are contained within
different summary tasks.

e Some clients/oversight bodies may not accept resources assigned to summary tasks. For
example, the Defense Contract Management Agency (DCMA).

Regular Tasks identified as Level of Effort

A normal task can be used to account for support resources. The major disadvantage is that the
duration will not automatically adjust to account for changes in the underlying discrete work. The ‘Level
of Effort’ work may also appear on the critical path.

These shortcomings can be managed with care but become a much bigger issue when duration
uncertainty is considered. We need the level of Effort duration to change as the discrete work duration
changes during the simulations.

Full Monte solves this problem by supporting a ‘Level of Effort’ flag on tasks when used in conjunction
with appropriate logic (predecessor/successor links).

Level of Effort tasks should be linked to the relevant discrete work using Start-Start and Finish-Finish
logic as shown in Figure F.1
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Duration Percent Level of Cost Expected Apr 23,17 May 7, 17 May 21,17

Task Name v Duration ~ ExpectedValue v Critical v Effort Flag v Cost * Value - 5 T T 5 F W M 5
4 LOE Example 10 days 10.51 days 100 No 58,000.00 $8,405.00 'E' w
4 Discrete Work 10 days 10.51 days 100 No $0.00 $0.00 :
Work 1 5days 5.26 days 100 No $0.00 $0.00
Work 2 5days 5.25 days 100 No $0.00 $0.00
4 Level of Effort 10 days 10.51 days 100 No  $8,000.00 $8,405.00
IT Support 10 days 10.51 days 0 Yes $8,000.00 $8,405.00
Figure F.1

In the example, the LOE task ‘IT Support’ has been linked with a Start-to-Start predecessor to the beginning
of discrete work ‘Work 1’ and a Finish-to-Finish predecessor to the end of Discrete Work ‘Work 2’.

The Microsoft Project duration for the LOE task has been manually set to 10days to run parallel to the
discrete work. Because, in the example, both the discrete work and the task representing LOE both take 10
days they are both shown on the critical path by Microsoft Project. Technically this is not correct (because
LOE should never be part of the critical path).

The Full Monte Level of Effort field has been mapped to Flag20 (the column labelled ‘Level of Effort Flag’ in
the example). It has been set to ‘Yes’ for the task representing the support work.

We can see that following the simulations, the LOE task has the same expected duration as the total discrete
work. Note that the IT Support expected cost has increased compared to the original figure (Cost) from
Microsoft Project.

Note: Tasks flagged as Level of Effort cannot have Duration Uncertainty information applied in Full Monte.

The ‘Percent Critical’ for the LOE task has been calculated as 0 by Full Monte since LOE tasks should not be a
part of the critical path.

If a task flagged as being Level of Effort has predecessors other than Start-to-Start and Finish-to-Finish, then
Full Monte will log a warning and treat the task as a regular task.

Oracle Primavera P6

Oracle Primavera P6 has a special activity type of ‘Level of Effort’ to easily model support effort. Full Monte
supports the use of this activity type and will adjust the duration based on the appropriate discrete work
during the simulations. No special action is required by the user.
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Appendix G: Schedule Margin

A schedule best practice is to include Schedule Margin (aka Risk Contingency, Risk Buffer) between the
planned completion of ‘Work’ and the Contract Promised/Committed date. The completion of ‘Work’ is
represented by one Milestone and Contract Promised date another. See figure G.1 for an example.

Aug ‘20 Sep 20
Task Mame « Duration « Start -« Finish 26 2 9 16 23 30 6
4 Integration 5 days Aug24  Aug28
System Test 5days Aug24  Aug28
4 Marketing 15 days Aug 3 Aug 21
Brochure Development 10 days Aug 3 Augla
Brochure Printing 5Sdays Augl?7  Aug2l
Project Complete 0 days Aug28  Aug28
Schedule Margin 38 days Aug3l  Sep?d
Committed Delivery 0 days Sep 9 Sep 9
Figure G.1

The schedule is showing a project (Work) Complete on August 28 and a Committed Delivery (from the
contract) on September 9. The difference between these two dates is 8 days and is identified in the
Schedule by the Schedule Margin task. Full Monte Schedule Risk Analysis can show if the 8 days
Schedule margin is sufficient to protect the Committed Delivery at the required level of confidence.

Schedule margin should be removed before performing a Schedule Risk Analysis. Full Monte can do this
automatically using the following techniques.

Microsoft Project

In Microsoft Project use a Custom Flag or text field to identify tasks representing Schedule Margin.
When using a Flag field simply set it to Yes for the Schedule Margin tasks. If using a custom Text field,
then values of “YES”, “SM”, or “MARGIN” are permissible to identify Schedule Margin tasks.

Use the Full Monte Field Mappings to link the appropriate custom field with the Full Monte Schedule
Margin Flag field as shown in figure G.2.
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78 Field Mapping Informaticn >
Task Fields  Resource Fields

Cinly Full Monte Input Data must be mapped. In addition, mapping the histogram fields will
retain histogram and percentile information between invocations of Full Mante.

Data MSP Figld 2
Percent Critical Mumberl
Risk Path MNumber2
3 Schedule Margin Flag
Start Expected Value Start1
Start Percentile (807%) Start2
* v

Reset this tab to System Default Values

Reset this tab to User Default Values Make this the User Default [ ]
Help Cancel
Figure G.2

Oracle Primavera P6

In Primavera P6, create an Activity User Defined Text Field named ‘Schedule Margin Flag’ as shown in

Figure G3.

User Defined Fields ot
User Defined Fields | BB Chose
| Activities | o Add

Delet
= Dizplay: Uzer Defined Fields | R sl

Title T | Data Type
= FM Finish Percentile (80%) Finish Date Help
= FM Risk Path Integer
g FM Start Percentile (80%) Start Date
= Full Monte Task Data Text
E Schedule Margin Flag Text

< >

Figure G.3

For Schedule Margin activities, set the Schedule Margin Flag text value to any of “Yes”, “True”, “SM”, or
“MARGIN”. Any other value will be ignored by Full Monte.

Results

Full Monte SRA 3.6 User Guide — June 2023 118



When a project is opened in Full Monte and tasks/activities have been identified as Schedule Margin
using the appropriate mechanisms described above, the Probability of Existence will be set to 0% and
editing of the duration uncertainty values will also be disabled in the Task Edit view spreadsheet as
shown in figure G.4.

.’\ﬁ Full Monte Dermonstration with Risks.mpp - Full Monte View: Task Edit (Customized) — O *
File Edit View Help Risk Analysis | | Graphs |Jean:h for Name or 1D 2> | oobedule Margin
Text22 - Duration ) ) . ) S )
. N Remaining - """ Duration Duration Duration Finish Distribution Type: Triangular
ID Task Name U:ﬁ[iirr?gﬁ-zy} Duration Dlszll.-'}?DLgmn Optimistic  Most Likely Pessimistic Histogram
Enter the distributi met ith

3 Hiw/ Failure Re-Work Very High Uncertai... 5 days NA anbesl:,m?e é?_, rra'ﬁﬂ,,:g"o?aa? pe,-j?m‘:;ezroafs
10 Hw Complete 0 NA the remaining duration, which is & days.
" B Software 53 days NA Duration or Percent
12 S Design Low Uncertainty 18 days NA Optimistic: 6 days| or 75
13 S Code A High Uncertainty 19 days NA Maost likely: 8days| or 100
14 Sl Code B Medium Uncertainty 17 days MNA Pessimistic: 10days| or 125
15 Sl Code Test Medium Uncertainty 16 days NA Confidence interval (%): 100
16 S Failure Re-\Work Very High Uncertai. .. Sdays NA

7 Sl Complete 0 NA rEletion | | Bastence | | ErEnching
18 B Integration 5 days NA Select Discrete Risk ID: |(None) v
15 System Test Medium Uncertainty 5 days NA

... or Existence Probabilty (%)
20 Integration Rework | Very High Uncertai. .. Jdays MNA - by (%)
21 = Marketing 15 days NA
22 Erochure Developmen| Medium Uncertainty 10 days NA
23 Erochure Printing None Sdays NA
24 Project Complete 0 NA
25 Schedule Margin 8days Trangular NA
26 Committed Delivery 0 MNA
v App
< >
Help

27 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

Figure G.4

Observe the Duration Uncertainty values for task ID 25 (Schedule Margin) are blank, as they are for
Milestones, and the Existence Probability (%) has been set to 0%.

After a Risk Analysis has been performed, the Finish Histogram for the Schedule Margin task will show
‘NA’ as results are not calculated for tasks that are never active (Probability of Existence = 0%).

We can then review the Finish Histograms for ‘Project (Work) Complete and Committed Delivery.
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Project Complete

Project Full Monte Demonstration with Risks.mpp (10000 simulations performed on 8/6/2021)
Histogram of Finish for task 'Project Complete’ (UID 37).
Mean = 01Sep20 16:31. Standard deviation = 23.75 hours, Deterministic value = 28Aug20 17:00 (26%).
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Figure G.5

Committed Delivery

Project Full Monte Demonstration with Risks.mpp (10000 simulations performed on 8/6f2021)
Histogram of Finish for task 'Committed Delivery' (UID 42).
Mean = 015ep20 16:31. Standard deviation = 23.75 hours, Deterministic value = 095ep20 17:00 (37%).
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Figure G.6
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In figure G.5 we see the probability of achieving the Project Complete deterministic finish of August 28 is
just 26%. However, the probability of achieving the Committed Delivery deterministic date of September
9 shown in figure G.6 is 97%.

Assuming our goal is greater than 80% confidence in our ability to deliver to the customer by September

9, we can see that the 8 days Schedule Margin protecting the customer deliverable is more than
adequate.

One important point to note is that the Committed Delivery is being logically driven by the Schedule
Margin task in the schedule. Do not be tempted to apply a constraint date to the Committed Delivery as

this will potentially introduce inappropriate slack/float in the schedule and invalidate the results of the
schedule risk analysis.
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