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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.

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 go choosing Full Monte to help improve your chance of delivering a successful project.

Tony Welsh, Founder



Chapter 1: Introduction

1.1 Overview

Barbecana’s Full Monte enhances your project management capabilities by adding Monte Carlo
simulation to your existing critical path method (CPM) project management system.

This is important because the critical path methodology used by tools such as Microsoft Project and
Oracle Primavera, while an excellent technique for creating a model of the work to be performed to
complete an objective, is inherently optimistic.

This means that any delivery/completion date calculated by such tools is typically unrealistic and has less
than a 50% chance of being achievable. This is true even if your estimates are good and your execution
performance is excellent. For further information on this inherent optimism please see the white paper
“Merge Bias” available from the Barbecana web site here: https://www.barbecana.com/full-

monte/white-papers/

This guide will explain how Full Monte can quickly show the impact of uncertainty and merge bias on
your schedule and help you make more realistic commitments.

Note: This guide was produced using Microsoft Project 2019 Professional but all the techniques
described can be used with any version of Microsoft Project Standard or Professional from 2010
through 2021.

1.2 Prerequisites

The guide assumes you have successfully installed Full Monte. If you have not yet installed the software,
you can request a copy here: https://www.barbecana.com/full-monte/free-trial-MSP/

Follow the instructions in the Installation Guide to install the software.

You will also need a sample schedule. You can use your own schedule but you may find it easier to
follow this guide using the sample provided with Full Monte.

The Monte Carlo simulation engine in Full Monte will simulate the execution of your project many times
using different sampled durations based on the information described in section 1.4.

For these simulations to be meaningful it is important that the schedule: -

e Be Logic Driven — Dates for successors should be driven by logic from predecessors.

e Avoid Hard Constraints — Constraints such as Start No Later Than, Finish No Later Than, Finish
On etc. will prevent the effect of delays to the schedule being modelled realistically. Even if the
project has a firm required by date it is best to find out sooner rather than later that the date
may be unrealistic. That gives us the opportunity to revise the schedule to improve our chances
for on-time delivery.

e Avoid Manually Scheduled tasks — Manually scheduled tasks hide the effect of project logic. Full
Monte will treat all Manually Scheduled tasks as Automatically Scheduled.
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1.3 The Full Monte Demonstration Project

To open the Full Monte sample project, follow these instructions:

1. Start Microsoft Project and if necessary, dismiss the open Project screen by selecting a new
blank project.

2. Select the Add-Ins menu (skip this step if you have Microsoft Project 2007).

3. From the Full Monte Administration menu select Open Demonstration Project as shown in
figure 1.1.

Task Resource Report Project View Add-Ins

/9 Full Monte Administration = %_@ Schedulelnspector Admini
Lt =

Open Demonstration Project

Full Monte

SRA™ Documentation ke

Barbe Change Language Barbecana Schedule Inspector

HzJ Register Full Monte
=
"'EJ B/5/20 € About Full Monte
=
Figure 1.1

4. The dialog displayed in figure 1.2 will be displayed.

Reset Demonstration Data

Select Yes below to copy a project called Full Monte Demonstration into
your J\Barbecana\Full Monte PSP folder and open it.

If you have previously selected Yes and wish to retain any changes you
made to the dernonstration project please select Mo,

Do you want to copy/reset the demonstration project Full Monte
Demonstration?

Yes Mo

Figure 1.2

5. Click Yes to confirm that you wish to create a copy of the demonstration project in your personal
Barbecana Full Monte folder.

Note: You can reset the demonstration project to its original state at any time by
choosing Open Demonstration Project and clicking Yes on the dialog. If you wish to
continue working with changes made in an earlier session, then either click No on the
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dialog or simply open the project by selecting the Full Monte Demonstration project from
the Microsoft Project recent files list.

6. Full Monte will confirm the file was copied as shown in figure 1.3.

=

A new copy of Full Monte Demonstration.mpp has been copied to
Ch\Usershjowen\ DocumentshBarbecana\Full Monte M5,

oK

Figure 1.3

7. The demonstration project is opened in Microsoft Project as shown in figure 1.4

= Full Monte Demonstration.mpp - Project Professional Gantt Chart Tools John Owen €
PP - Proj E

File  Task  Resource  Report  Project  View Format Q@ Tell me what you want to do
(0 Full Monte Administration - w Schedule Inspector Administration
Full Monte Inspect
SRA™ Schedule
Barbecana Full Monte SRA™ Barbecana Schedule Inspector™ ~
Start Percentile o Ceania May 31, 20 Jun 14,20 Jun 28,20 12,20 Jul 26,20 Augs, 20 Aug 23,20 Sep[~
O  racicname ~ Duration ~ Start ~  Finish ~  (80%) ~ (80%) s F W M s T T s F W M s T T s F ow M s T
0 |_|A Full Monte Demonstration 70 days  6/1/20 8:00 AM  9/4/20 5:00 PM NA NA Y v
1 4 sample Project 70 days 6/1/208:00AM  9/4/205:00PM  NA NA hd
Initiate 5days 6/1/208:00AM  6/5/205:00PM  NA NA | T (|
3 4 Development 60 days 6/8/208:00AM  8/28/205:00PM  NA NA v
4 4 Hardware 60 days. 6/8/20 8:00 AM 8/28/205:00PM  NA NA v i
5 HW Task 1 20 days 6/8/20 8:00 AM 7/3/205:00PM  NA NA
6 HW Task 2 20 days 7/6/20 8:00 AM 7/31/205:00PM  NA NA
5 HW Task 3 20 days 7/6/20 8:00 AM 7/31/205:00PM  NA NA
2 8 HW Task 4 20 days 8/3/20 8:00 AM 8/28/205:00PM  NA NA
% 9 HW Complete 0days 8/28/205:00PM  8/28/205:00PM  NA NA 8
R 4 Software 54 days 6/8/208:00AM  8/20/205:00PM  NA NA he ]
B0 SWTask 1 18 days 6/8/208:00AM  7/1/205:00PM  NA NA H
E 12 SW Task 2 18 days 7/2/20 8:00 AM 7/27/205:00PM  NA NA =
; 13 SWTask 3 18 days 7/2/20 8:00 AM 7/27/205:00PM  NA NA d
E 14 SWTask 4 18 days 7/28/208:00AM  8/20/205:00PM  NA NA ‘«
% 15 SW Complete 0days 8/20/205:00PM  8/20/205:00PM  NA NA ]
E 16 4 Integration 5 days 8/31/208:00AM  9/4/205:00PM  NA NA z
§ 17 Integration 5 days 8/31/208:00AM  9/4/205:00PM  NA NA i
18  Marketing 15 days. 8/10/208:00 AM  8/28/205:00PM  NA NA - -
19 Brochure Development 10 days 8/10/208:00AM  8/21/205:00PM  NA NA
20 Brochure Printing 5days 8/24/208:00AM  8/28/205:00PM  NA NA i
2 Delivery 0days 9/4/20 5:00 PM 9/4/205:00 PM NA NA - 5
]
i
& 1
« v [« ol |
Ready W NewTasks: Auto Scheduled B ® =2 B O - i +!
o
Figure 1.4

The sample data provided in the Full Monte Demonstration project is designed to quickly demonstrate
some of the basic techniques of schedule risk analysis using Full Monte.

The project comprises two major components, a hardware component and a software component.
These components are to be developed independently but must be integrated prior to project
completion. There are also some marketing activities that should be completed ready for project
delivery.

The Microsoft Project Gantt chart has been configured to show the critical path driving project
completion using red bars. The critical (longest) path runs through Initiate, the HW tasks, and then
through Integration to Delivery. The blue bars represent tasks with slack (float) that are not directly

Getting Started with Full Monte for Microsoft Project — November 2022 3



driving project completion although they must obviously be completed before the project can be
deemed complete.

The schedule is showing a delivery date of August 4",

1.4 Schedule Risk Assessment / Schedule Risk Analysis

The purpose of a schedule risk assessment / schedule risk analysis (for our purposes the terms are
interchangeable) is to understand the potential effect of uncertainty on the schedule enabling us to
commit to a project completion (or interim milestone delivery) date that we have an acceptable
probability of being able to achieve.

The acceptable probability of success can vary by organization/client but is usually more than 50% and
often set at 80%. This means we want to commit to a delivery date that we have an 80% chance of
being able to achieve. It is usually cost prohibitive to aim for probabilities higher than 80-90% and too
risky to aim for probabilities below 50%.

Tasks in the schedule have a duration. This duration estimate is our best assessment of how long the
task will take. It should not include any padding. Most tasks have some uncertainty regarding exactly
how long they will ultimately take. Full Monte allows us to capture that uncertainty as a range of
estimates for each task.

Note: We do not need to capture a range of estimates for every task, just those on, or near, the
critical path and those tasks that are deemed higher risk.

To model estimate uncertainty we capture three separate estimates:

e Most Likely Duration - typically the duration from the schedule
e Optimistic (Best Case) Duration — the minimum duration we expect the task to take
e Pessimistic (Worst Case) Duration — the maximum duration we expect the task to take

These three estimates are often referred to as a three-point estimate.

For individual tasks, Full Monte allows the three estimates to be entered as either durations or
percentages. Percentages estimates are calculated relative to the task duration.

Note: Full Monte actually uses the Remaining Duration from Microsoft Project. For a task that has
not started this will be the same as the Duration entered for the task. Once a task has started (has
an Actual Start and Percent Complete is greater than 0) the Remaining Duration will start to
decrease so by using Remaining Duration Full Monte can automatically reduce the effect of
remaining uncertainty.

For Example: If the schedule task duration is set to 4 weeks (20 working days) and the optimistic
duration is set to 75% then this would represent a best-case duration of 3 weeks (75% of the 4-week
task duration). Likewise, a pessimistic duration of 125% would represent a worst-case duration of 5
weeks (125% of the 4-week task duration).

Note: While individual task duration estimates can use either duration units or percentages (either 3-
weeks or 75% for the optimistic duration example above), duration estimates on summary tasks and
Full Monte templates can only use percentages. This is because this information can be applied to
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many tasks with different task durations where allowing a specific optimistic/pessimistic duration
would not make sense.

Along with the three-point estimate, Full Monte allows us to specify a Duration Distribution Type. This is
a probability distribution curve that allows us to weight the chance of sampled durations used in the
simulation being closer to the elements of the 3-point duration estimate. Full Monte supports the
following distribution/curve types.

e None

e Beta

e lLogNormal
e Normal

e Triangular
e Uniform

The choice of distribution curve is somewhat subjective and has been shown to be less important than
the three-point duration estimates themselves. The Triangular distribution is often used as a default
because it allows the distribution to be skewed (the optimistic/pessimistic duration estimates are not
symmetrical around the most likely estimate). The beta distribution can also be skewed but reduces the
chance of sampled durations being close to the optimistic/pessimistic durations compared to the
Triangular.

1.5 Three-Point Estimate Guidance

Rather than laboriously assign individual three-point estimates and duration distribution types to each
task in the schedule, Full Monte allows uncertainty to be pre-defined using templates. Four templates
are included as standard although these can be changed or expanded by the user. The default duration
uncertainty templates are:

Template Name | Distribution Type | Optimistic | Most Likely | Pessimistic
Default Normal 90% 100% 110%
Low Risk Triangular 90% 100% 115%
Medium Risk Triangular 95% 100% 125%
High Risk Triangular 95% 110% 150%

The Default template is automatically applied to all projects opened for the first time in Full Monte.
While a symmetrical distribution may seem unrealistic, it is useful for assessing the impact of merge bias
and potential changes to the critical path. User can modify the parameters of the default template.

The other three standard templates (Low Risk, Medium Risk, High Risk) are just suggestions for duration
uncertainty values. Ideally the user will use the Full Monte History view (see the Full Monte User Guide
for more information) to analyze past projects to see how actual durations ultimately compared to the
initial baseline duration estimates and use this to guide selection of uncertainty parameters.
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Chapter 2: Getting Started with Full Monte

2.1 Opening a Project in Full Monte

With a project open in Microsoft Project, select the Add-Ins menu and click the Full Monte dice icon on
the menu.

- = Full Monte Demonstration.mpp - Project P

File Task Resource Report Project View Add-Ins

ﬂe Il Monte Administration - w Schedule Inspector Admini
"\.

Full Monte Inspect
SRA™ Schedule
Eafhecana Full Monte SEA™ Barbecana Schedule Inspector
o Task Mame + Duration « Start
0 4 Full Monte Demonstration 70 days 6/1/2
1 4 Sample Project 70 days 6/1/2(
Figure 2.1
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2.2 Field Mappings

Full Monte stores user input data and results in Microsoft Project custom fields. The exact fields used by
Full Monte can be specified by the user in the Field Mappings Dialog.

The initial, system default, mapping is shown in figure 2.3.

“® Field Mapping Information >
Only Full Monte Input Data must be mapped. In addition, mapping the histogram fields will
retain histogram and percentile information between invocations of Full Monte.

Data MSP Field s
Full Monte Results Text23
Full Morte Results 2 Text22
Cost Histogram {Mone)
Duration Histogram {None)
Early Finish Histogram {None)
Early Start Histogram {Mone)
Finish Histogram Text27
Free Slack Histogram {None)
Late Finish Histogram {None)
Late Start Histogram {Mone)
Log Messages Text26
Start Histogram {None)
Total Slack Histogram {None)

# "

Help Cancel

Figure 2.2

The default field mappings shown in Figure 2.2 use custom Text fields 26 through 30. Customers may
change these defaults.

Note: Earlier versions of Full Monte used different default mappings. Full Monte now maps fewer
fields by default and works backwards from Text30 to have less conflicts with existing user data.

If all the required custom fields are empty in the new project then, Full Monte will simply open the
project and display the Task Edit dialog shown in Figure 2.7 however, customer projects may already
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have some custom data in one or more of these fields. If this is the case, Full Monte will warn the user
that the default mappings conflict with existing data as shown in Figure 2.3.

Warning

mappings.

that does not conflict with any existing data?

mappings or to abort the whole process,

with a formula or lookup table.

Click Cancel to abort the whole process now.

Yes Mo

This project is new to Full Monte and it looks as if one or

! more of the user fields which Full Monte is currently
configured to use (Text30 on the task table] have data in them
or are associated with a look-up table or formula. If you do
not want this data overwritten, you should change the field

Would you like Full Monte to propose an alternative mapping

Click Yes if you would like Full Monte to propose an
alternative mapping that ensures there will be no conflicts,
You will still have the opportunity to edit the suggested

Click Mo if you would like to retain all existing mappings, but
be aware that this may cause existing data to be overwritten,
or even failure to update these fields if they are associated

et

e Cancel

Figure 2.3

In Figure 2.3, we can see that Full Monte is warning that there is existing customer data in Text30. The
default field mapping (Figure 2.2) shows that Full Monte is configured to store ‘Full Monte Input Data’ in

Text30.

The dialog offers the choice to select ‘Yes’ to have Full Monte propose an alternate mapping that does
not conflict with Textl. The user may also choose ‘No’ which will cause Full Monte to continue with the
default mapping which will result in the existing data in Text1 being deleted and replaced by Full Monte
data. You may also click ‘Cancel’ to abort the field mapping process and return to Microsoft Project to
review what data is stored in Textl before committing to a course of action.

It is entirely possible that there will be multiple conflicts. They will all be listed in the dialog.
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If you select ‘Yes’ then an alternate mapping will be displayed as shown in Figure 2.4.

“® Field Mapping Information >
Only Full Monte Input Data must be mapped. In addition, mapping the histogram fizlds will
retain histogram and percentile information between invocations of Full Monte.

Data MSP Field A

Full Monte Results Text23

Full Monte Results 2 Text23

Cost Histogram {None)

Duration Histogram {None)

Earty Finish Histogram {None)

Early Start Histogram {Mone)

Finish Histagram TextZ7

Free Slack Histogram {None)

Late Finish Histogram {None)

Late Start Histogram {Mone)

Log Messages Text26

Start Histogram {None)

Total Slack Histogram {None) e
Reset this tab to System Default Values
Reset this tab to User Default Values Make this the User Default [ ]

Help Cancel
Figure 2.4

In the example shown in Figure 2.4, Full Monte is now proposing to use Text1 for the Full Monte Input
Data. Many customers reserve several custom fields for standard reporting purposes. In this case, you
can manually modify the fields mappings to avoid using any reserved fields.

Note: The Full Monte field ‘Full Monte Input Data’ is the only field that must be mapped. All other
fields can be set to (None) to reduce the number of custom text fields required. The only
disadvantage of not mapping the standard fields is that they will not be available for reporting in Full
Monte until a Risk Analysis has been performed in a new session. Full Monte uses these additional
mapped fields to persist reporting data between sessions. It is not required and does not reduce the
functionality of the product if these additional fields are not mapped.
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It is also possible to add additional Full Monte fields to the mapping as shown in Figure 2.5

78 Field Mapping Informaticn >

Task Fields  Resource Fields

Only Full Monte Input Data must be mapped. In addition. mapping the histogram fields will
retain histogram and percentile information between invocations of Full Monte.

Data MSP Field
Full Morte Input Data Text30
Full Monte Results Text23
Full Monte Results 2 Text2d
Cost Histogram (MNane)
Duration Histogram (None)
Earty Finish Histogram (None)
Early Start Histogram (MNone)
Finish Histagram Textd7
Free Slack Histogram (None)
Late Finish Histogram (None)
Late Start Histogram (MNone)
Log Messages (MNane)
Start Histogram (None)
Total Slack Histogram (None)
Finish Expected Value Finish1
Finish Percertile (30%) FinishZ
Percent Active Number3
Percent Crtical Numberl
Rizk; Path Number?
Start Expected Value Start1

3 Start Percentile (3075%) Start 2
&

| Reset this tsb to System Default Values |

Reset this tab to User Default Values | Make this the User Default []
o] [ G
Figure 2.5

In Figure 2.5 some additional Full Monte fields (Start Expected Value, Finish Expected Value, Start
Percentile (80%), Finish Percentile (80%), Percent Critical, Percent Active, and Risk Path) have been
added. These additional values can be used for custom reporting/review of Full Monte data in standard
Microsoft Project views.

Clicking OK will apply the new mapping to the project.
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Note: Check the ‘Make this the User Default’ option before clicking OK if you wish the proposed
mapping to become the default for any new projects you open in Full Monte.

Full Monte will again verify that the new mappings are not using custom fields with existing data. If a
conflict is found, then the message shown in Figure 2.6 is displayed.

Crwverwrite Data?

Field 5tart1 on the Task table has data in it. Do you want to
! overwrite this data?

Yes

Figure 2.6

Select Yes to continue applying your chosen mapping (which in this example will delete any existing data
in Start1) or select No to be returned to the Field Mapping dialog to make further changes.

Note: Because of the checks Full Monte makes when applying fields mappings, this may take some
time on very large projects. Please be patient.

Note: The selected field mappings are stored in the Task O (Project Summary row) text field used for
Full Monte Input Data. Provided the user saves the project after using Full Monte, the mappings will
be retained and used automatically the next time the project is opened.

The Full Monte Task Edit window will be displayed as shown in figure 2.7

.’9 Full Monte Demonstration.mpp - Full Monte View: Task Edit (Customized) — O *
File Edit Niew Help Risk Analysis | | Graphs | | Tomado |Seart:h for Mame or ID 2> Bl Do ation
D Task N Remaining DF;'TEEE” Duration Duration Duration Finish . Distribution Type: Triangular -
ask Name Duration il elon Optimistic Most Likehy Pessimistic Histogram
P Distributions entered for summary tasks
i} = Full Monte Demonstratior 76 days MA are used as a default for lower-level tasks
. and must be entered as percentages.
1 = Sample Project 76 days NA
2 Initiate 5 days NA Duration or Percent
3 = Development 60 days NA Optimistic:
4 = Hardware 60 days NA Most likely:
5 Hiw/ Design 20 days MA Pessimistic:
& Hu/ Part A 20 days NA Confidence interval (%2):
7 Hiw/ Part B 19 days NA
8 HUW Integrate 20 days NA Comelaion) ISTECEN I
9 Hif Complete 0 NA
o —
10 B Software 54 days NA BLE %
1 S\l Design 18 days NA :
12 Sw Code A 18 days NA
13 S/ Code B 17 days MNA =
L=
14 S/ Integrate 18 days NA )
15 S Complete o NA
16 2 Integration 5 days MA
17 Testing 5 days NA
18 B Marketing 15 days NA & ge
10 By Aol nlibeet nin v Help
25 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

Figure 2.7
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The data displayed may vary if you have previously modified the columns displayed in the Task Edit
window. Columns can be added, removed or resized by right-clicking on the column headings in the
view.

Uncertainty distribution data can be edited directly in the spreadsheet. Both uncertainty data and more
advanced features such as correlation and branching can be edited in the edit panel to the right of the
view.

Note: The edit panel can be hidden/displayed using the chevron button at the top left of the
panel (to the right of the search control on the menu bar).

2.3 Task Hierarchy

By default, Full Monte displays the task hierarchy (summary tasks and tasks) as entered in Microsoft
Project. The hierarchy can be switched off from the View menu. You may wish to turn off the hierarchy
view if you wish to sort/group tasks based on other criteria such as a custom Text or Outline code.

It is often the case that uncertainty data (distribution type, optimistic, most likely, and pessimistic
durations) will be the same for similar tasks contained within a single summary task. Full Monte allows
uncertainty data to be specified at the summary task level and inherited by all the indented child tasks
below the summary.

When a project is first opened in Full Monte, the highest-level summary task (the project summary task)
is assigned duration uncertainty data from the Full Monte Default template. The standard Default
template is set to apply a Normal Distribution with an Optimistic Duration of 90%, Most Likely Duration
of 100%, and a Pessimistic Duration of 110%. This information is then inherited by all the lower level
tasks.

Note: The Full Monte Demonstration project has the top-level uncertainty set to a Triangular
Distribution Type with Optimistic Duration set to75%, Most Likely Duration set to 100%, and
Pessimistic Duration set to 125%. This is to exaggerate the effect of uncertainty for the purposes
of demonstration. The customer can modify the default template (Edit, Manage Templates) to
define their own initial values for uncertainty.

Revised uncertainty data can be entered at any level of the hierarchy and this will be inherited by lower
level tasks unless those lower level tasks have been explicitly assigned different uncertainty values.

Using the demonstration project as an example, the uncertainty information for the Summary Tasks
‘Hardware’ and ‘Software’ has been explicitly changed from the information inherited from the project
summary task. This revised information is then applied to their respective lower level tasks.
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Duration

Remaining Duration Duration Duration Finish

ID Task Name Duration DiStTn:f'pLgiDn Optimistic  Most Likely Pessimistic  Histogram
0 = Full Monte Demonstration 70 days | Triangular 7o 100 125% MA
1 =l Sample Project 70 days MA
2 Initiate b days MA
3 = Development B0 days MA
4 = Hardware &0 days | Nomal 507 110% MA
5 Hiwf Task 1 20 days MA
& Hirf Task 2 20 days MA
7 Hw Task 3 20 days MA
3 Hiwf Task 4 20 days MA
5 Hi/ Complete 0 MA
10 B Software 54 days | Trangular 95% 110 150% MA
11 S Task 1 18 days MA
12 S Task 2 18 days MA
13 S Task 3 18 days MA
14 S Task 4 18 days MA
15 Sl Complete 0 MA
16 = Integration 5 days MA
Figure 2.8

Now, when then project is opened in Full Monte, the initial settings for the project summary task will be
Triangular 95%, 100%, 125% and all lower level tasks will initially inherit these settings.

If you do not wish to have any uncertainty data automatically applied, change the default template
distribution type to None.

2.4 Entering Duration Uncertainty data

As mentioned in section 1.4, the task three point estimates can be either entered using duration or
percentages. Percentage durations are calculated based on the original task duration.

The example shown in Figure 2.9 shows two 4 week tasks, one with the uncertainty data specified as a
percentage of the original duration and the other using durations.

1 Percentage 4wz MNA Triangular TR 100% 125% 100%
2 Duration dwihs MNA Triangular Jwhks dwihs Bwhks 100%

Figure 2.9

The uncertainty information can be entered either directly into the spreadsheet or by using the edit
panel. The edit panel shows the duration uncertainty data in both formats as shown in figure 2.10.
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Percentage
Distribution Type: | Trangular e
Enter the distnbution parameters either as

absolute durations or as percentages of
the deterministic remaining duration, which

15 4 wks.
Duration or Percent
Optimistic; Iwks| or 5%
Most likely: dwhks| Or 100%
Pessimistic: Bwhks| O 125%
Confidence interval (%): 100%

Figure 2.10

2.5 Confidence Interval

The Confidence Interval allows you to model the effect of caveats applied to the supplied distribution
information.

Note: We recommend leaving the Duration Confidence Interval set to 100% unless there are compelling
reasons to change it.

For example, if a subject matter export (SME) states they are 80% confident the duration will fall
between 18 and 24 days then setting the confidence interval to 80% would take this into account.

Note: Be aware that this is effectively saying the SME expects 20% of results to be outside of
these bounds. Since most distribution types decrease the probability of samples being selected
close to the extreme optimistic/pessimistic ends of the distribution even an 80% confidence
interval can greatly increase the possible range of sampled values.
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Figure 2.11 shows an example of applying an 80% confidence interval to a triangular distribution.

=0 T o EC
(o (I (I [
- - = -
] o 1] ]
= : = {
] i) ]
ﬁ o ﬁ Ll
s =
. 3
Confidence Interval 100% Confidence Interval B0%
Figure 2.11

We can see that having the system model 20% of results as occurring outside the estimated range (18 to
24 days) increases the range of sampled durations from 6 days (18 to 24) to 10.79 (15.9 to 26.69) days.
The effect would be even more pronounced with distribution types with long thin tails (Beta,
LogNormal). It is therefore recommended that confidence interval is left at 100% and the estimator
encouraged to provide as realistic best case/worst case estimates as possible without a caveat.

Note: If you are using distribution types with long thin tails (for example the Beta distribution),
then slightly decreasing the confidence interval below 100% can be a way of ensuring that some
samples are included from close to the extreme optimistic/pessimistic durations at the expense
of the risk that some samples may be taken from outside of the specified range.
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Chapter 3: Performing a Risk Analysis and Viewing Results

3.1 Running a Risk Analysis (Monte Carlo Simulation)

For this example, we will use the Full Monte Demonstration Project described in section 1.3. Open the
project in Microsoft Project and then launch Full Monte as described in section 2.1.

The project has already been configured for Full Monte so the main Full Monte Task Edit view will open

as shown in Figure 3.1.

28 Full Monte Demanstration.mpp - Full Monte View: Task Edit - O *
File  Edit View Help Bisk Analysis | | Graphs Search for Name or ID | 2> || Eull Monte Demonstration
o T e Odmien Qo D Oer coidec, | Detosion o [T v
Histogram Type Interval (%) Distributions e_ntered for summary tasks
0 | B Full Monte Demonstration Todays|  NA o 2 e v
1 B Full Monte 2017 Demonstrati ~ 70days|  NA B
2 Initiate 5 days NA Duration or Percent
3 = Development 60 days MA Optimistic:
4 = Hardware 60 days MA Most likely:
5 Hinf Task 1 20 days NA Ecies
B Hu/ Task 2 20 days NA Confidence interval (%):
7 Hinf Task 3 20 days NA
g Hiwd Task 4 20 days N& Correlation Existence B
5 Hiw Complete ] MA
10 B Software Stdays| MNA 3 3
1 Sl Task 1 18 days NA
12 S Task 2 18 days NA
13 Sw Task 3 18 days NA =
14 S Task 4 18 days NA =
15 S/ Complete ] MA
16 = Integration 5 days MA
7 Integration 5 days MA
18 B Marketing 15days|  NA &r =
15 Erochure Development 10 days MA Help
20 Erochure Printing 5 days MA
21 Delivery ] MA
22 rows | No Filter | Highlight: Project (1 rows) | Not Sorted | Si Risk Analysis Required

Figure 3.1

The uncertainty information for all tasks is being inherited from the top-level project summary task
(highlighted in yellow). The inherited information has set all tasks to have duration uncertainty
information using a Triangular distribution with an Optimistic duration of 75% (75% of the remaining
duration loaded from Microsoft Project), Most Likely duration of 100% (100% of the remaining duration

loaded from Microsoft Project) and a Pessimistic duration of 125% (125% of
loaded from Microsoft Project).

the remaining duration

Click the ‘Risk Analysis’ button on the Full Monte menu bar. The dialog shown in Figure 3.2 is displayed.
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B Risk Analysis ot
y

MNumber of Simulations: | [T Full Backward Pass

Always Honor Constraints

Preferred Date/Duration Histogram Interval |Let Full Monte Decide v|

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

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

Help Cancel

Figure 3.2

On a new project the number of simulations will default to 1000. Running a larger number of
simulations improves the quality of the information provided by Full Monte. We recommend
experimenting to find the largest number of simulations that you can perform in a reasonable amount of
time on your project. The demonstration project is set to run 10,000 simulations which will just a few
seconds on such a small project.

Risk Analysis results improve with more simulations. For new projects, the option ‘Full Backward Pass’
will be disabled. This reduces the time taken for each simulation by not calculating Late Dates and
Slack(Float). If it is necessary to report this information then the option can be enabled. Since most risk
reporting is based on Early Dates (Start Expected/Finish Expected) or percentiles of these values (e.g.
Finish Percentile 80%) the absence of Late and Slack/Float information is not usually a concern.

Microsoft Project has a feature on the Options, Schedule tab called ‘Task will always honor their
constraint dates’. If this feature is enabled (checked) Microsoft Project will honor constraints that
prevent dates moving into the future during analysis. These constraints include Finish No Later Than,
Start No Later Than, Must Finish On, Must Start On. Using such constraints is a poor practice because it
can create misleading information (giving the impression a date is achievable when it is not). If the
option is set in Microsoft Project, then Full Monte will show the option checked on the dialog above.
However, it can be disabled in Full Monte to improve the realism of the results.

Use the ‘Preferred Date/Duration Histogram Interval’ to request a specific scale for histograms produced
by the simulation. The default ‘Let Full Monte Decide’ will scale each histogram per the range of data in
the chart. Forcing all charts, for example, to ‘Day’ may make it easier to compare charts from various
tasks. If the selected scale cannot be realistically applied to a specific chart (for example the user
selected ‘Hours’ but the data in the chart spans several months) then Full Monte will use an appropriate
scale

The ‘Schedule Sensitivity Target’ and ‘Cost Sensitivity Target’ allow the user to select intermediate
milestones as the focus for sensitivity and risk path analysis. This can be useful on long programs where
the next major milestone is more important that then ultimate project completion.

Click OK to start the Monte Carlo simulation process.
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Note: Most analysis will take less than 1 minute. If the progress bar is indicating an unacceptable
length of time press Escape or click Cancel to abort the simulation. Reduce the number of
simulations and try again.

When the simulation is complete, Full Monte may display the message shown in Figure 3.3.

Log Messa

ges

There are messages on the message log.

Do you want to see the log now?

Yes

Figure 3.3

This is a warning that Full Monte encountered data that may cause anomalous results. Click yes to see

the issues.

After the simulation completes without log issues, or you close the log messages if displayed, the Task
Edit dialog will update to show results. The screenshot shown in Figure 3.4 is the default configuration.
The user may add/remove columns as described in the User Guide.

.’ﬂ Full Monte Demonstration.mpp - Full Monte View: Task Edit (Customized) — O e
File Edit View Help Iml Graphs | | Tornado |Seart:h for Mame or 1D > Full Monte Demanstration
D~ Taktew TS i Qo D Dwen e ) Olsbienlpe [(Tanwlr v
yPe Distributions entered for summary tasks
0 = Full Monte Demonstration 76 days Graph are used as a default for lower-level tasks
1 1 Sample Project 76 daye Graph and must be entered as percentages.
2 Initiate 5 days Graph Duraticn or  Percent
3 = Development 60 days Graph Optimistic: ar
4 & Hardware 60 days Graph Most likely: ar
5 Hif Design 20 days Graph Pessimistic: o7
& Hu/ Part A 20 days Fa Confidence interval (%):
7 Hiw/ Part B 19 days Graph
8 Hw/ Integrate 20 days Graph Correlation Eu Em
5 Hiw/ Complete 0 Graph
10 = Software 54 days Graph g‘ %
11 S/ Design 18 days Graph
12 S Code A 18 days Graph
13 S Code B 17 days Graph =
14 S/ Integrate 18 days Graph BDQ
15 Siwf Complete 0 Graph
16 = Integration 5days Graph
17 Testing B days Graph
18 = Marketing 15 days Graph £p SMaE
10 Boclocs folood 0l ibee o 2404779 000 AR Help Cance
25 mws| Mo Fillel| Highlight: Project (1 rows) | Sorted on D | Simulati 10000, Sensitivity Targets: 0 (schedule], 0 (cost)
Figure 3.4
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In the example shown in Figure 3.4 the ‘Early Finish Histogram’ column has updated to show there are
graphs available to view. If a task finish has no uncertainty, then the graph button will be replaced by
the deterministic date the task will finish.

3.2 Viewing Results

Clicking on the Graph button for the top-level task (ID 0) will produce a chart like that shown in Figure
3.5. The results may not be identical to the example shown since the simulations are based on random
samples which will typically be slightly different for each simulation.

78 Full Monte Graphical Report — O x
File  Configure.. Help <z
Project Full Monte Demonstration.mpp (10000 simulations performed on 6/5/2020)

Histogram of Finish for project 'Full Monte Demonstration'.

Mean = 083ep20. Standard deviation = 25 hours, Deterministic value = 045ep20 (35%).

= u 100% (24Sep20)
Tl - 90% (14Sep20)
10% + |
L L 30% (115ep20)
ey |
I
3% J;‘ - 70% (105ep20) o
| [
! 3
,Z-——— R 4 60% (09S8ep20) =
@ B if : )
k= . ! 1 =
T % /'i‘" I 4 50% (08%ep20) 5,
R (IRl B £
/—-:r——-i——— —=5 == —1:-— ——————————————————————————————— + 40% (07Sep20) §
4% | ! 3
/—-f—-*,---i—-— -3a1-7a -:r- ----------------------------- 1 30% (04Sep20)
[ 1 1
1 H [ 1 I
b H ! 1
I I I I I I I IR | | ano,
2 ’ / (¥ 1 7 i + 20% (03%ep20)
| e I
-’f/:'"i""i_ —1:-—-4:——-5——— T —*:-— C- [ il bbbl + 10% (02Sep20)
I
N 0 6 A R i M=
T T T T
31Aug20 07Sep20 145ep20 215ep20
Each bar represents 1day. (Markers show start of interval.}
Figure 3.5

The chart title information includes the mean finish date for the task, the standard deviation (a measure
of the range of uncertainty for the result), the deterministic date calculated by Microsoft Project and the
chance of achieving that deterministic date based on the uncertainty data. In this example, we see the
software is predicting only a 35% chance of achieving the project finish date of 45ep20. Since we
applied symmetrical uncertainty to all tasks (£25%) we might have expected a 50% chance of achieving
the date suggested by Microsoft Project. Unfortunately, once we take into account uncertainty and the
impact of Merge Bias, we can see that the date suggested by Microsoft Project is unrealistic and not
likely to be achievable.
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The histogram bars show the chance of a task finishing on a specific date (based on the X-Axis date
scale). Hover the mouse over a specific bar to see the relevant data.

We are usually not all that interested on the probability of finishing on a specific day. Of more interest is
the chance of finishing by a specific date. This is read from the right Y-Axis.

In the example in Figure 3.5 we can see that we have an 80% chance of completing the project by
11Sep20. The frequency of Y-Axis markings can be changed on the Chart Configure... menu as shown in
Figure 3.6.

2] Graphic View Configuration Dialog x

Project Fall Monte Cenonsiration mgp (OO0 sbetios) VIOPOTT
Show S-curve S-curve Color e e 1 —
- Mamn = | Signded davistion = | Daberminizic s = 55777 80050 (2
Mark Y-axis every [20 54 %

- VITR (A2RT TRERAM)

Mark Corresponding X-values
Show 0 4 <% confidence interval.

T (AT &a3A)

Use Cubic Spline Interpolation

ol His
F

Show Histogram Histogram Color

ar% (AT TEZ0AA

Aoliorbe J BRI

2% AT LT

Base ¥-foas on Work Time in Task Calendar

[] Manuzl X-axis Markers

&

Every ( - | | Days

Help Background Color Cancel

Figure 3.6

Clicking the ‘Graphs’ button on the Full Monte menu will display a view containing more available charts
as shown in Figure 3.7.

Getting Started with Full Monte for Microsoft Project — November 2022 20



4_& Full Mente Demenstration.mpp - Full Monte View: Graphs (Modified) — O *

File Wiew Help Risk Analysis Search for Mame or 1D | . T | o |
D Tekchome . O D EsySat g lmesat p35 R g | Crel [ 00

Histogram Histogram Histogam Histogram Merge Delay 0
0 | B Full Monte Demonstration Graph | Graph | 5/1/178:00AM | Graph | Graph | Graph 0 ] Expecied Histogram
1 | © Full Monte 2017 Demen| Graph || Greph | 5/1/178:00AM | Greph || Gmph || Greph [} 0 Duration 713da] [ Grash |
2 Delivery s0 o ) | ey 0 0 Early Start [ 5/1/17800AM| | C=oh
3 B Development Graph || Graph Graph Goph | Graph || Grph | Geph | Geph | | LseStart [ 5/1/17815AM| | Graph
2 2 Hardware Graph || Graph Graph Graph || Grph | Grph || Graph || Graph | Early Finish [8/8/17 10:55AM| | Graph
g Hi/ Complete s0 o fait Grph | Graph || Graph || Graph | Graph Late Finish [2/8/17 10:55AM] | Graph
5 Hw Task 1 Graph || Graph Graph Graph || Grph || Graph 0 Graph | Total Float 0] "G
6 HW Task 2 Graph | Graph Graph Groph | Graph | Graph | Graph || Graph | | FreeFlost o [
7 HWTask3 | Grph || Graph Groph Goph || Grmph | Grph || Geph | Geph | [ cost a0 | Graph |
8 Hi/ Task 4 Gah || Gawh - Geph | Geph | Gen | 0 | Guph | | Joint Confidence Level Plot |
10 B Software Greph || Graph Graph Grph || Graph || Graph || Graph || Graph |
15 SwComplete | 80 0 Graph Grph | Grph | Grph | Gph | Geph || | pescauleSensitvit (Bary Firishof
i Sl Task T Fegh || Eeid Fri Fein || Ferh ||| Eeid 0 Grph | Sensitivity Criticality
12 S Task 2 Graph | Graph Graph Graph | Graph | Graph || Graph | Graph | W [ o
13 S Task 3 Graph || Graph Graph Graph || Graph | Graph || Graph | Graph | | ppimistic -
1 S Task 4 Ferf || Fe Feil Gt | [ Gregofa | G 0 Graph Pessimistic NA
2 Initiate Graph || Gmph | 5/1/178:00aM | Greph || Gmph || Greph 0 Graph |
16 | & Integration Grph | Graph Graph Gaph | Graph || Graph || Grph || Graph | | CostSensitvity (CostofProject
17 Integration Graph Graph Graph Graph Graph Graph Graph Graph | v Optimistic NA
Pessimistic MA

Figure 3.7

The columns include in the view can be modified by the user (right click a column heading for options).
The optional pane to the right of the view displays detail information for the task selected in the
spreadsheet.

See the User Guide for further information on configuring views in Full Monte.
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Chapter 4: Using Templates to apply Task Uncertainty

4.1 Defining Template Uncertainty

We learned in section 1.5 that Full Monte allows uncertainty templates to be defined. This is useful
because it is unusual and time consuming to derive detailed Three-Point estimates for every task in a
schedule. It is more likely that most tasks will have similar uncertainty, perhaps defined by discipline,
with detailed three-point assessments reserved for identified high risk tasks.

Templates are defined from the main Task Edit window from the ‘Edit, Manage Templates’ menu option.
This displays the dialog shown in Figure 4.1.

Z8 Manage Templates >
Template Name | Default ~| Template Type: (@) Distribution & Correlation
Cormelation Source - i
Distribution I‘,.fpe Triangular LY Comelation
N NA
Enter as percentages of the deterministic & =
value: ES 3“3
Optimistic [75% |
Most likely [100% |
R — 2
Pessimistic | 125% | =
Confidence interval (%)
Help New Close

Figure 4.1

Full details regarding configuring templates is available in the user Guide. Click the New button to create
a new template or edit existing templates and click Save to apply the changes.

We can apply templates in two ways:

1. By selecting tasks in the Task Edit window and applying a template.
2. By applying templates based on a custom field in Microsoft Project.
4.2 Applying Template Uncertainty by Selecting Tasks

Using the Demonstration Project, we will first remove the initial generic uncertainty and update the
project with more realistic uncertainty data using templates.

To remove the generic uncertainty simply change the top-level project summary task Duration
Distribution Type to (None). Press Tab or click away from the cell to apply the change. The task Edit
window should look as shown in Figure 4.2.
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.‘b Full Monte Demenstration.mpp - Full Monte View: Task Edit (Customized) — O *

File Edit View Help | RiskAnalysis || Graphs [Search for Name or ID || > | Fit Monte Demonsiration

O~ Teskime T o e e e iie

are not used directly, but as a default for

0 | B Full Monte Demonstration 7odays [ Graph ||| lower-level tasks. As these generally have
1 = Sample Project T0days | 1ore Grph | d'“ef:m.;‘r:;."“a;’“;;mfs e
2 Initiate Sdays | ([one Graph | Duration or  Percent
3 = Development &0 days | (Mone Graph | Optimistic: or 90%
4 & Hardware 60 days | (Mone Graph | Most likely: or 100%
5 Hw Task 1 20days | (e Graph | P, o [ 110
6 Hul Task 2 20 days | (Nore Graph || confidence interval (%) e
7 Hif Task 3 20 days | (1lone Graph |
3 Hii Task 4 20 days | (1lone Graph | [Cereteion] [EaseT] [Emsting
g Hu/ Complete 0| (Nore Graph |

10 B Software Bd days | (1lone Graph |

11 Sl Task 1 18days | (1lone Graph |

12 SWTask2 18 days | (1o Graph |

13 S Task 3 18 days | (1lone Graph |

14 SWTask 4 18 days | (1lone Graph |

15 S/ Complete 0| (None Graph |

16 = Integration bdays | ([None Graph |

17 Integration Sdays | ([one Graph |

18 2 Marketing 15 days | (1ore Graph | £oply Changes
19 Brochure Development 10 days | (Mone Graph | | 3 Cercel
20 Brochure Printing Sdays | (Mone Graph |
21 Delivery 0 | (MNane Graph

Figure 4.2

If some tasks still show duration uncertainty data, this means they are not inheriting from the top level.
This can be resolved by selecting one or more of the affected tasks, right clicking on a selected task, and
choose ‘Inherit Distribution” as shown in Figure 4.3.
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fﬁ Full Monte Demaenstration.mpp - Full Monte View: Task Edit (Customized)

Eile Edit View Help Risk Analysis | | Graphs | Search for Name or |D >
Remaining D“Fa“U.” Duration Duration Duration Finish
ID Task Name Duration D'St.lg:p"g'on Optimistic  Most Likely Pessimistic  Histogram
0 = Full Monte Demonstration 70 days | (None) Graph
1 = Sample Project 70 days Graph
2 Initiate 5 days Graph
3 = Development 60 days Graph
4 = Hardware 60 day= Graph
5 Hw Task 1 20days Graph
& Hil T : Graph
Apply Template
u T et Distribution .
AT Inherit Correlations L Graph
9 Hid Corrmpe Graph
10 =2 Software 54 days Graph
11 Sl Task 1 18 days Graph
12 Sl Task 2 18 days Graph
13 S Task 2 18 days Graph
14 Sl Task 4 18 days Graph
15 S/ Complete 0 Graph
16 = Integration 5 days Graph
17 Integration 5 days Graph
18 = Marketing 15 days Graph
19 Brochure Development 10 days Graph
20 Erochure Printing 5 days Graph
21 Delivery 0 Graph

—
=
=1

4
n

Triangular

SARP 07

sARp 77

Figure 4.3

22 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

After applying the Inherit Distribution option the windows should again appear as per Figure 4.2.

For our example, we will set all the Hardware tasks duration uncertainty using the ‘Low Risk’ template
and the Software Tasks duration uncertainty using the ‘High Risk’ template.

Select the four HW Tasks (ID’s 5-8) using normal Windows techniques like Click, Shift-Click, or Ctrl-Click

and then Right-Click on a selected task and choose Apply Template, Low Risk as shown in Figure 4.4.
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.’_& Full Monte Demenstration.mpp - Full Mente View: Task Edit (Customized) — O *
File Edit View Help | RiskAnalysis | Graphs |Search for Name or ID | > by rac s
D - Task Name Hernairling DE;I,::E;:” Du!'at_io!ﬂ Durat!on Duratlon lFlnish Distribution Type:  |{Mone) ~
Dluration Type Optimistic  Most Likely  Pessimistic  Histogram e ‘3

0 = Full Monte Demanstration 70 days | (Mone) MA

1 = Sample Project 70 days | (MNone NA

2 Initiate Sdays | (Mone NA Duration or Percent
3 = Development 60 days | (Ione NA Optimistic: 18 days| or 90%
4 B Hardware 60 days | (Nene NA Most likely: 20days| o | 100%
5 H Task 1 2 NA Pessimistic 22 days| o7 110%
3 Hw Task 2 R s —— N ] b Confidence interval (%) 100%
7 v/ Task 3 | pply P From Text Field 3 NA

3 Hwf Task 4 Inherit Distribution Default NA Conrelstion )| | Existence Branching
5 HY/ Complete Inherit Cerrelations High Risk A

10 B Software 54days |(1one) | Low Risk NA

" S Task 1 18 days | (Mone Medium Risk NA

12 S Task 2 18 days | (Mone MNA

13 S Task 3 18 days | (Mone NA

14 Sl Task 4 18 days | (Mone NA

15 Sl Complete 0 |{MNone MNA

16 = Integration Sdays | (Mone MA

17 Integration Sdays | (Mone MA

18 & Marketing 15 days | (None NA Soplyjrianges
19 Brochure Development 10 dayz | (Mone MA el Cancel

20 Brochure Printing Bdays |(Mone MA

21 Delivery 0 |{Mone MA
Figure 4.4
After selecting the ‘Low Risk’ template the dialog shown in Figure 4.5 is displayed.

@ Apply Template Confirm =

Help

4 of the selected tasks will be explicitly set.
(' of the selected tasks will inherit from these.

0 tasks cannot accept the distribution because they are foreign, have zero
durations or are summary tasks which do not comply wath the filter.

0 tasks cannot accept an update of just the distribution.
(' tasks cannot accept an update of just the correlations.

[] Don't show this dialog again in this session. (Use Control key to get it back.)

[[] Set all tasks explicitly

[] Update distributions anly
[ ] Update correlations anly

||came|

Figure 4.5

The Apply Template Confirmation dialog confirms what is about to happen. In the example shown in
Figure 4.5 it confirms 4 tasks will be updated. None of the tasks are summary tasks so no lower level
tasks will be affected. For more information regarding the settings please see the User Guide. Click OK
to execute the template application. The Task Edit window will refresh as shown in Figure 4.6.
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.’ﬂ Full Monte Demenstration.mpp - Full Monte View: Task Edit (Customized) — O *

File Edit View Help Risk Analysis | | Graphs |Seart:h for Name or ID 22 Lt Task 4
i} = Full Monte Demonstration 70 days | (None) NA
1 = Sample Project 70 days NA chis 20 days
2 Initiate 5days NA Duration = o
3 = Development 60 days NA Dptimistic 18days| or 90
4 2 Hardware 60 days MNA 20 days 100
5 HW Task 1 20days o 23 days 115
5 Hwl Task 2 20 days NA L =
7 Hul Task 3 20 days NA
8 Hwi Task 4 PALETY Triangular NA Corshiion | Edsizrce | Ererciing
9 Hf Complete 0 MNA
10 B Software 54 days NA E E
ik Sl Task 1 18 days NA %: "L:::
12 Sl Task 2 18 days NA
13 S Task 3 18 days NA =)
14 Sl Task 4 18 days NA .j?
15 Sl Complete 0 MNA
16 = Integration 5 days MNA

7 Integration 5 days MNA
18 & Marketing 16 days NA a2l
15 Brochure Development 10 days MNA izl Cance
20 Brochure Printing 5 days MNA
21 Delivery 0 NA
22 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

Figure 4.6

The Task Edit dialog shown in Figure 2.26 confirms that the expected ‘Low Risk’ duration uncertainty
information has been applied to the selected tasks from the template.

Repeat the process for the SW Tasks using the ‘High Risk’ Template. The result is shown in Figure 4.7.
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.’8 Full Monte Demenstration.mpp - Full Monte View: Task Edit (Customized) — O *
Eile Edit View Help Risk Analysis | | Graphs |Sean:h for Name or ID 22 T a

i} = Full Monte Demonstration 70 days | (None) NA

1 = Sample Project 70 days NA

2 Initiate 5days NA Duration = o

3 & Development 60 days NA Optimistic 17.1days 95

4 2 Hardware 60 days NA ost likely 19.8 days 110

5 Hif Task 1 20 days | Triangular 50% 100°% 115% NA 27 days 150

& Hif Task 2 20 days | Triangular 90% 100°% 115% NA — 100

7 Hwf Task 3 20 days | Triangular 90% 100°% 115% MNA

B Hw Task 4 20days | Trangular 90% 100% 5% NA Consleiicn | Ecsisics | EBrenciing

9 Hf Complete 0 MNA

10 E Software 54 days NA E E

11 S Task 1 18 days NA £ r

12 SW Task 2 18 days NA

13 Sl Task 3 18 days NA 2

14 S Task 4 18 day= QLELRIET NA g

15 Sl Complete 0 MNA @

16 = Integration 5 days MNA

17 Integration 5 days MNA

18 B Marketing 15 days NA £pplyChiznge

15 Brochure Development 10 days MNA rizlt Cance

20 Brochure Printing 5 days MNA

21 Delivery 0 NA

22 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

Figure 4.7

4.3 Applying Template Uncertainty using Custom Fields

While the technique shown in section 4.2 (applying a template to selected tasks) is quick and easy where
there are relatively few groups of tasks using just a few templates, another technique that works well
with many templates and facilitates group discussion regarding appropriate templates to use, is applying
templates based on Microsoft Project custom fields.

Using the Full Monte Demonstration project insert a column in the Microsoft Project task columns to
display field Text20 (Assessment 1). This is a custom text field where we can store user information. In
the example shown in Figure 4.8 we can see we have populated the HW Tasks and SW Tasks with the
text ‘Low Risk’ and ‘High Risk’. The user text in the column must match exactly the spelling of valid
Template names defined in Full Monte.
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Full Monte Demonstration.mpp - Project Professional Gantt Chart Tools

H S

File Task Resource Report Project View Add-Ins Developer Help Farmat

/ Full Monte Administration - o @ Schedule Inspector Administration ~
< W
Full Monte Inspect

SRA™ Schedule

Earbecana Full Monte SRA™ Earbecana Schedule Inspector™

ﬂ Task Name w | Duration » Assessment1 « Start + Finish -

0 4 Full Monte Demonstration 70 days 6/1/20 8:00 AM 9/4/205:00 PM

1 4 Sample Project 70 days 6{1/20 8:00 AM 9f4/20 5:00 PM

2 Initiate 5 days 6/1/20 8:00 AM 6/5/20 5:00 PM

3 4 Development 60 days 6/8/20 8:00 AM 8/28/205:00 PM

4 4 Hardware 60 days 6/8/20 8:00 AM 8/28/20 5:00 PM

3 HW Task 1 20 days Low Risk 6/8/20 8:00 AM 7/3/20 5:00 PM

6 HW Task 2 20 days Low Risk 7/6/20 8:00 AM 7/31/20 5:00 PM
§ 7 HW Task 3 20 days Low Risk 7/6/20 8:00 AM 7/31/20 5:00 PM
£ 8 HW Task 4 20 days Low Risk 8/3/20 8:00 AM 8/28/205:00 PM
% 9 HW Complete 0 days 8/28/205:00 PM  8/28/205:00 PM
g 10 4 Software 54 days 6/8/20 8:00 AM 8/20/20 5:00 PM
E n SWTask1 18 days High Risk 6/8/20 8:00 AM 7/1/205:00 PM
é 12 SW Task 2 18 days High Risk 7/2/20 8:00 AM 7/27/20 5:00 PM
= 13 SW Task 3 18 days High Risk 7/2/20 8:00 AM 7/27/205:00 PM
E 14 SWTask 4 18 days High Risk 7/28/20 8:00 AM 8/20/20 5:00 PM
Fli;urez.s . o o

One way to ensure the text entered into the custom field is spelled correctly is to specify a Lookup table
for the relevant field as shown in Figure 4.9.
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) May 21, 17 Jun 4, 17 Jun 18,
M 5 T T W
Field [
(®) Task () Resource Project Type: Text w
Field Edit Lookup Table for Assessment 1 x
Assessment 1 [Text20)
Text21 Lookup table
Text22
Text23 X By |'p &= 3x
Text24
Taxt3s Row . Value . . Description
Text26 1 |Low Risk [High Confidence)
.- 2 |Medium Risk [Medium Confidence)
Rename... Delete 3 |High Risk [Low Confidence)
Custom attributes &~
(O None (@ I Lookup... I ( Move
I -

Calculation for task and group sum

(@) Mone

Calculation for assignment rows

@Nnne

Rollup:

D Roll down unless m

Values to display

@Data D

Graphical Indica

Help

00 PM 8/4/17 5:00 PM f

Display indenting in lookup table

Dgse a value from the table as the default entry for the field

Set Default

= | Display order for lookup table

- | Data entry options

Help

[Click button after selecting a value above)

Import Lookup Table...

Figure 4.9

Note: The value descriptions reflect the fact that some customers prefer to assign duration

uncertainty based on their confidence in the original task duration estimates. High Risk = Low
Confidence in the estimate.

User can then simply choose an appropriate template from the drop-down list as shown in Figure 4.10.
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o Task Mame » Duration -« | Assessment 1 - | Start « Finish
4 Full Monte Demonstration 70 days 5/1/17 8:00 AM 3/4/17!
2 Full Monte 2017 70 days &/1/17 8:00 AM af4f17 5.
Initiate 5 days 5/1/17 8:00 AM 5/5/17 5
4 Development 60 days 5/8/17 8:00 AM 7/28f17!
4 Hardware 60 days &/8/17 8:00 AM 7/28f17!
HW Task 1 20 days Low Risk w |5,JrE~,Jr1]lr .00 AM 6/2/17 5
HW Task 2 20days | i Low Risk (High Confidence) 6/30/17!
HW Task 4 20 days OV RISk FF BT Y =Tl 7/28/17!
HW Complete 0 days 7/28/17 5:00 PM 72817

Figure 4.10

Once the required tasks have been updated in Microsoft Project, launch Full Monte.

Ensure that all tasks have their Duration Distribution Type set to (None) as previously shown in Figure

4.2.

Select all tasks (using either Edit, Select All, Ctrl+A, or Click Shift-Click) and then right-click on a selected
task and choose Apply Template, From Text Field, Assessment 1 (Text20) as shown in Figure 4.11.

'!”ﬂ Full Mente Demonstration.mpp - Full Monte View: Task Edit (Customized)

File  Edit VYiew Help Rizk Analysis | | Graphs |Sean::h for Name or D
0 Goaes oade  Quen Do D
0 B Full Monte Demonstration 70 days [
1 (= Sample Project F0days (D) | Assessment 1 (Text20) &IJE
2 Initiate £ 4 F— Textl
7 3 Development Apply Template _r‘ From Text Field  » | Text10
4 5 Hardware Inherit Distribution Default Text1]
5 vl Taceke | Inherit Correlations | High Risk Text12
6 HW Task 2 20days [ Low Risk Text13
7 Hw/ Task 3 20 days [} Medium Risk Text14
8 HW Task 4 20 days [0 L=t s
3 Hil Complete 0 (None) Text16
10 B 54days () Loy
11 SW Task 1 18davs M Text1®
Figure 4.11

Full Monte will confirm what will happen as shown in Figure 4.12.
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8 Apply Template Confirm x

& of the selected tasks will be explicithy set.
[ of the selected tasks will inhenit from these. [] Set all tasks explicitly

( tasks cannot accept the distribution 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 distnbuhion. [] Update distributions only
[ tasks cannot accept an update of just the correlations. [] Update correlations only

[] Don't show this dialog again in this session. (Use Control key to get it back.)

Help Cance

Figure 4.12

In this case, we can see that 8 tasks will have their duration uncertainty data updated. Click OK to apply
the templates. The result will be displayed as shown in Figure 4.13.

\’ﬁ Full Monte Demanstration.mpp - Full Monte View: Task Edit (Customized) — O bt
Eile Edit View Help Risk Analysis | | Graphs |Sean:h for Name or ID 22| Fuil Mante Demanstration
- Duration . ) ) . L )

0 I wme S S, e e W oerelo e
0 © Full Monts Demonstration 70 days ] NA o 2 e v
O S 7o [ 0 e
2 Initiate 5days NA Durson o Percent
3 = Development &0 days MNA Optimistic: ar 90
4 Bl Ehion NA Most likely: o [ 100
5 Hw/ Task 1 20 days m o Pessimistic: ar 110
B LR lime m i Confidence interval (%): 100
7 HW Task 3 PP Tiangular | 90% NA
8 H Task 4 PP Tianguar | 90% NA Correlation | | Bastence | | Branching
k] Hi Complete 0 (None) NA
10 B Software 54 days NA
17 SW Task 1 18 days NA
12 S Task 2 18 days NA
13 S Task 3 18 days NA
14 S Task 4 18 days NA
15 S Complete 0 (None) NA
18 3 Integration 5 days NA
17 Integration 5 days NA
18 B Marketing 15 days NA £opls
19 Brochure Development | 10idays NA Help Cance
20 Erreroo i Fome NA
21 Delivery 0 (None) NA
22 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | Simulations: Risk Analysis Required

Figure 4.13

Note: If the custom field was blank (empty) for a specific task in Microsoft Project then no action
is performed on that task when you apply templates from that field. This allows you to update
some tasks in directly in Full Monte and other can be maintained in Microsoft Project. If you wish
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to allow updates to the custom field to clear existing uncertainty in Full Monte, then you can
define a null template as shown in Figure 4.14 and add that to the Lookup table in Project.

8 Manage Templates *
Template Name Template Type: (@) Distribution & Correlation () Distribution Only  (0) Correlation Only

=
o

Comelation

Distribution Type | {None) ~

Enter as percentages of the deterministic
value:

Comelation Source

Optimistic 50%
Most likely 100%
Pessimistic 110%
Caonfidence interval (%) 100%
Help Save Cancel
Figure 4.14

We can now proceed to run the Risk Analysis on our customized uncertainty data.

4.4 Running an Analysis based on Template Data

Click the Risk Analysis button on the Full Monte menu and select the options shown in Figure 4.15.

“® Risk Analysis >

MNumber of Simulations: | Full Backward Pass [ ]

Always Honor Constraints

Freferred Date/Duration Histogram Interval |Da'_.' v|
Schedule Sensitivity Target: |D (Full Morte Demonstration) v|
Cost Sensitivity Target: |D (Full Morte Demonstration) v|

Help Cancel

Figure 4.15

When ready click OK.

The Task Edit window will update as shown in Figure 4.16.
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\’8 Full Monte Demenstration.mpp - Full Monte View: Task Edit (Customized) — O *
Fie Edit View Help [Risk Analysis] Graphs [Search for Name or ID 2> | il Monte Demonsiration
- Duration . . . . L X

D Task Name ot Disgouton Optmitic  Nod Uiy Pessmetc  Hisogram DDttbt:tL’petegi}mm”k;
0 B Full Monte Demonstration 70 days Graph Icﬁrplgzi??:sﬂﬂfﬂ?;;:;:ni‘l?:l‘l:fltl'lfg:e
1 O SomsePrn ey Gept N

2 Initiate 5days 054un20 Durgion o Percent
3 = Development &0 days Graph Optimistic: ar 90
4 5 Hardware 60 days Graph Mest likely: o [ 100
5 Hl Task 1 EIPE Tionguar | 90% Graph I o
E RS Q= ﬁ o Confidence interval (%): 100
7 Hwi Task 3 PO Trongular | 90%| Graph
8 Hi Task 4 PP Tiongar | 90%| Graph Coriela Sustence || Eranching
9 Hf Complete 0 (None) Graph

10 = Software B4 days Graph

11 S/ Task 1 ULy Tionguar | 95%| Graph

12 S Task 2 L Tionguiar | 95%] Graph

13 Sl Task 3 18 days Greph

14 Sl Task & 18 days Greph

15 Sl Complete 0 (None) Graph

16 = Integration 5 days Graph

17 Integration 5 days Graph

18 B Marketing 15 days 28Aug20 Leply Cziys
19 Brochure Development | 10 days 21Aug20 Help Cance
20 Brochure Printing 5days [NE3E] 28Aug20
21 Delivery 0 (None) Graph

22 rows | No Filter | Highlight: Project (1 rows) | Sorted on ID | >

Figure 4.16

Note: The task Initiate (ID 2) has no graph button. As mentioned earlier this is because there is
no uncertainty associated with the finish of that task because the Duration Distribution Type for
that task is (None) and because it has no predecessors with uncertainty.

Clicking the Graph button on the top-level summary task will display something like the chart in Figure

4.17.
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“® Full Monte Graphical Report - O et

Eile  Configure.. Help =

Project Full Monte Demonstration. mpp (10000 simulations performed on 6/5/2020)
Histogram of Finish for project 'Full Monte Demanstration'.
Mean = 145ep20, Standard deviation = 24.37 hours, Deterministic value = 04S5ep20 (1%).

= 100% (010ct20)
12% 1 g oo 1 90% (185ep20)
| 1
ol 1
S B + 80% (17Sep20)
10% B i :
1
e - %
/ ! 4: 1+ 70°% (155ep20) o
|_| ! 3
8% - e 1 60% (14Sep20) £
@ — (=7 ! =
£ / : = s
e e e [ B 1 50% (14Sep20)
2 6% | ] g
- ——4:———— T B R 4-40% (11Sep20) &
! I i =
. : | 2
4% - / TR I S R R - 30% (10Sep20)
i i !
I 1
| It | B [ L 20% (09Sep20)
2% - | ] i
1 I
/.I"——J:«——.L— i—— o e —1:— - 10% (085ep20)
1 I
[ a |
== ' |
075ep20 145ep20 215ep20 28Sep20
Each bar represents 1day. (Markers show start of interval.)
Figure 4.17

Compare the chart in 4.17 to the chart shown in Figure 3.5. The chance of completing the project by the
deterministic date of 4Sep20 has dropped from 35% to just 1%! Even though we removed uncertainty
from some tasks, the more realistic assessments applied to the 8 main tasks has shown a higher level of
uncertainty in the overall project.

Based on this chart, a more realistic date for project completion would be 17Sep20 (with an 80% chance
of being successful).

But suppose committing to 17Sep20 is not acceptable for contractual or technical reasons. How does
this help us? The good news is we know now that we have a problem. Our chance of successful project
delivery by the original date (4Sep20) based on the current schedule is very small. We need to modify
the schedule to improve our chances. Changes could include:

e Reducing risk/uncertainty by further review of the estimates
e Reducing task durations perhaps by applying more resources
e Changing the schedule logic to give high risk tasks more slack/float.

But where to start... See chapter 5 for the answer!
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Chapter 5: Analyzing Results.

While the Histograms and S-Curves shown earlier (for example Figure 2.37) provide us with information
about the effect of duration uncertainty and the dates by which we might complete our project at an
acceptable level of confidence, they do not help us understand what was driving the result. This is
where Sensitivity and Risk Path analysis can help us.

5.1 Sensitivity Analysis

As its name implies, Sensitivity Analysis can help us understand the relative sensitivity of our desired
outcome to the uncertainty on each task in the schedule. In other words, this will show us the relative
contribution of each task to the uncertainty of the outcome.

After having performed the Risk Analysis, choose View, Open Named View, Tornado (Schedule with
Index). The report will look something like that shown in Figure 5.1.

Sensitivity Index 2020 A
O Tkt  TopEes fmen Gl spme) 00 RET RIS [

(Sensitivity) | Project Project 3 |1 3 |2[J
M| SW Task 1 18days |  80% 80% 557 (D 9/1020 1:07PM | 9/22/20 9:03AM (|
14 |SW Task 4 18days | 80% 80% 557 (D 9/10/20 1.07PM | 9/22/20 9:03AM (]
12 |SWTask 2 18days | 41% 4% 22% [ 9/11/20 3:20PM | 9/21/20 9:228M [
13 |SWTask 3 18days | 40% 40% 27 [ 9/11/20 3:28PM | 9/21/20 9:09AM [
3 HW Task 4 20days|  20% 20% 7% j 9/14/20 10:40AM | 3/16/20 3:23AM (]
5 HW Task 1 Ddays|  20% 20% A | 9/14/20 10:40AM | 3/16/20 8:23AM (]
8 HW Task 2 0days | 10% 0% | 9/14/20 11:10AM | 3/15/20 1:54PM 7]
7 HW Task 3 20days|  10% 10% A | 9/14/20 11:11AM | 3/15/20 1:52PM 7]

Figure 5.1

Although the critical path identified by Microsoft Project ran through the HW tasks we can clearly see
that the SW Tasks are having more impact on the outcome. Although the SW tasks original had
slack/float the higher risk applied to those tasks changes the critical path some 81% of the time.

The Percent Critical column shows how often each task was on the critical path duration the simulations.
The Sensitivity Index shows the relative importance of each task to the uncertainty in the outcome. The
Green/Red Gantt chart shows how the uncertainty affected the outcome relative to the Mean project
completion date. The Green bar shows that when, for example, task 14 (HW Task 4) finished early then
the project tended to finish early. Likewise, if task 14 finished late then it tended to push out the project
completion.

Since tasks 14 and 11 were not only having the most impact on the outcome, but also tended to make
the project finish earlier when their duration was set to the optimistic (best case) duration they will be
good candidates for helping compress the schedule and reduce uncertainty.

As mentioned above there are three typical approaches:

e Reducing risk/uncertainty by further review of the estimates
e Reducing task durations perhaps by applying more resources
e Changing the schedule logic to give high risk tasks more slack/float.
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As mentioned in section 3.1, it is possible to specify the desired Sensitivity Target for both Schedule and
Cost when performing the risk analysis. This can be important on larger schedules where interim
delivery milestones are important.

In the example shown in Figure 5.2 the Schedule Sensitivity Target has been changed to milestone ID 9
(HW Complete). Perhaps this represents a client deliverable or stage payment.

“8 Risk Analysis x

Number of Simulations: | 10000 Full Backward Pass [ ]

Always Honor Constraints

Preferred Date/Duration Histogram Interval |Da'_.' v|
Schedule Sensitivity Target: | TSR] v
Cost Sensitivity Target: |D (Full Morte Demanstration) v|

Help Cancel

Figure 5.2

After running the risk analysis, the task histogram data will be unchanged but the Tornado (Schedule
with Index) will be quite different as shown in Figure 5.3

Sensitivity Index 2020 hi
Percent 500 Ciptimistic Pessimistic
Remaining  Percent o Sensitivity : Finish of Finish of Aug Sep
ID Task Name Duration  Critical I'Sgr:il':i:! ) Index Milestone 1D Milestone 1D |
. ty | 9 9 23 |30
5 HW Task 1 20days | 19% 100% 50 (D 8/28/20 10:08AM | 9/4/20 5:53AM [
8 HW Task 4 Mdays|  19% 100% 50~ (D 8/28/20 10:08AM | 9/4/20 9:53AM (]
7 HW Task 3 Ndays|  10% 50% 30z [ 9/1/209:18AM | 9/3/20 4:18PM (]
6 HW Task 2 20days|  10% 50% 30 [ 9/1/209:22AM | 9/3/20 4:14PM [

Figure 5.3
Now the Tornado Sensitivity chart only shows tasks creating uncertainty in the HW Complete milestone.

Note: While the ‘Percent Critical’ column still shows the percentage of the time these tasks were
on the critical path to project completion, the ‘Percent Critical (Sensitivity)’ column shows the
percentage of the time the tasks were on the critical path to the sensitivity target.

The one disadvantage of the Tornado Sensitivity chart is that it only shows tasks creating uncertainty in
the outcome. When we updated the task uncertainty data, some tasks (for example task 2 ‘Initiate’) had
no uncertainty defined and therefore do not appear on the Tornado chart despite being a critical
predecessor to task 5 ‘HW task 1’. Risk Path Analysis can solve that problem.

5.2 Risk Path Analysis

While the Tornado sensitivity chart is an invaluable tool to highlight tasks creating the most uncertainty
and the best opportunities for schedule compression, it does not show the complete picture so it can
become difficult to understand how the tasks are affecting the outcome.
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To solve this problem, Full Monte calculates a Risk Path index which identifies the various possible
critical paths to the desired milestone or project completion based upon their probability of affecting
the outcome (Percentage Critical).

The Risk Path can be inserted as a column in any Full Monte View. Right-Click on a column heading and
choose Insert Column Before (or after), Other Full Monte Columns, Risk Path as shown in Figure 5.4.

— O

s

fﬁ Full Monte Demonstration.mpp - Full Monte View: Task Edit (Modified)
File Edit View Help [Risk Analysis] | Graphs [Search for Name or ID || >
o R mComn Ry 2, Cotere (| D
ist Interval (%)
0 = Full Monte Demonstration ldwks| G  FindAgain(F3) |
1 B Full Mante 2017 Demonstrati 14wks || Gr Delete Column
2 Initiate Twi | 5/5/] Insert Columnn (before) 3 Start Date Columns
3 = Development 12wks | Gr Add Celumn (after) » Finish Date Columns
4 B Hardware 12wks || GR Freeze Column Duration Columns
5 Hw/ Task 1 dwks || GR Resize Column to Fit Data Slack Celumns
6 Hw/ Task 2 dwks || Gr Resize Column to Fit Window Cost Columns
7 Hw Task 3 4whks | Gn Edit Bar Chart Colurmn .. Sensitivity Columns
8 Hw Task 4 4whs | Gn Do Full Analysis for All Bars Other Full Mante Columns
5 Hw/ Complete 0| GraprT Microsoft Project Codes
10 B Software 54 days | Graph Microsoft Project Text Fields
n SW Task 1 18days | Graph || Triangular 95% Other Microsoft Project Columns
12 Sw Task 2 18days | Graph || Trangular 35% User-defined Filter Columns
13 S Task 3 18days | Graph Triangular 95% Mew Barchart Column ..
14 S Task 4 18days | Graph | Triangular 95% 10% | 150% | 100% |
15 Sl Complete 0| Graph
16 B Integration 1wk | Graph
7 Integration 1wk || Graph
18 = Marketing Jwks | 7/28/17 .. v
22 rows | No Filter | Highlight: Project (1 rows) | Not Sorted | Simulations: 10000, Sensitivity Targets: 0 (schedule), 0 (cost)

ting

5days
0 days

Figure 5.4

The result is shown in Figure 5.5

7/24/17 8:00 AM
8/4/17 5:00 PM

7/28/175:00 PM  NA
8/4/175:00PM  NA
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{0 Full Mente Demaonstration.mpp - Full Monte View: Task Edit (Customized) — O e
Fle Edit View Help [Risk Analysis]  Graphs Search for Name or ID |21 peiivery

D o4 Taclane Tk meran oaa St ety Do S D e () :

0 = Full Monte Demonstration 70 days 1 (None) Graph | fo?tfcﬁ;:‘gt:;mfgﬁmﬁ:;‘:{;“m

1 = Sample Project 70 days 1 |{MNone Graph | durations.

2 Initiate 5 days T 05Jun20 Duration or Percent

3 B2 Development 60 days Graph | Octi or 90%

4 = Hardware 60 days (Mone: Graph | Most likely: or 100%

5 Hiw Task 1 20 days 3 | Triangular 50% 100% 115% | Graph | Pessimisti o] 110%

[ Hiwf Task 2 20 days 4 | Triangular 50% 100% 115% | Graph | (_, . interval (%): 100%

7 Hiwf Task 3 20 days 3 | Triangular 50% 100% 115% | Graph | -

8 HW Task 4 20 days 3| Tiangular 90% 100% 115% || Graph || [NCCHEENETY (REGSIENCER [REETCHT

9 HW Complete [] 3 (None Graph |

10 B Softviare 54 days (None Graph |

11 S Task 1 18 days 1 | Triangular 55% 110% 150% | Graph |

12 S Task 2 18 days 2 | Triangular 55% 110% 150% | Graph |

13 S Task 3 18 days 1 | Triangular 55% 110% 150% | Graph |

14 S Task 4 18 days 1 | Triangular 55% 110% 150% | Graph |

15 Sinf Complete [] 1| None Graph |

16 B Integration 5days {Mone Graph |

17 Integration 5 days 1| (Nore Graph |

18 B Marketing 15 days 28Aug20 EoplyChianges

19 Brochure Development | 10 days 21Aug20 GED Cresl

20 Erochure Printing 5 days {Mone 28Aug20

21 Delivery 0 1 (None) Graph

Figure 5.5

In Figure 5.5 we can see that Initiate, SW Task 1. SW task 3, SW Task 4, and Integration have been
identified as the primary critical path to project delivery (Risk Path is set to 1)

This will be easier to visualize in a Gantt chart.

From the View menu choose Open Named View and then select (New). When the new view opens turn
off the ‘Observe Hierarchy’ option from the view menu.

Add the Risk Path column.

Then from the View menu, select Filter and then New Filter. Complete the details as shown in Figure 5.6.
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4B Filter Definition — O =

Type: Name: [Risk_Path Description: Has Risk Path |

AnddCOr Field MName Test Walue

More | | Risk Path j i
And e e

Help [ ok | Cancel

Figure 5.6.

Click OK and the filter will be applied to the view as shown in Figure 5.7.

0] Task Mame . Risk Path
21 Delivery 1
3 HW Complete 3
5 HW Task 1 3
[ HW Task 2 3
7 HW Task 3 4
8 HW Task 4 3
2 Initiate 1
17 Integration 1
15 SW Complete 1
1 SW Task 1 1
12 SW Task 2 2
13 SW Tashk 2 1
14 SW Tashk 4 1
Figure 5.7

We can now add a Gantt chart by right-clicking the Risk Path column heading and choosing New
Barchart Column as shown in Figure 5.8.
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Q Full Monte Demenstration.mpp - Full Monte View: (Mew) (5tart here for new view)

File  View Help Risk Analysis
D Task Name 4  RiskP

7 Delivery Find in Column
g HW Complete Find Again (F3)
5 HW Task 1 Delete Column
[ HW Tashk 2 Insert Column (before) 3
7 HW Task 3 Add Column (after) | Start Date Columns 3
8 HW Task 4 Freeze Column Finish Date Columns r
2 Initizte: Resize Column to Fit Data Duration Celumns »
17 Integration Resize Column to Fit Window Slack Columns 3
15 SW Complete Edit Bar Chart Column ... Cost Columns 4
1 SW Task T Do Full Analysis for All Bars Sensitivity Columns >
12 SW Task 2 Other Full Mente Columns ¥
13 SW Task 3 1 Microsoft Project Codes

SW Task 4 Microsoft Project Text Fields *

Other Microsoft Project Columns »
User-defined Filter Columns 3

Mew Barchart Column ...

Figure 5.8

Configure the Barchart column as shown in Figure 5.9.

#® Bar Definition Dialog *
Data Type: | Date ~
) ) Line Bar Show Zero- )
Bar Start: Bar Finigh No. Color Height Length Bar Sort on:

Eary Finish Percentile (807%) 1 20 O (Mone)
O

Xc €

Column Header Text: |Risk Path Gartt Chart |
[] Extend Grid Lines Downward [] Show MNomwork Time [] Split Bars for Nonwark Time

Help [ ok ||C4‘:I'l::el|

Figure 5.9

Click OK to draw the bars and then click the Risk Path column heading to sort the tasks into ascending
order of Risk Path as shown in Figure 5.10.
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Risk Path Gantt Chart
D Task Nams Risk Path 2017
May [Jun [ul [Aug

2 Initiate 1 o=

i SW Task 1 1

13 SW Task 3 1

14 SW Tashk 4 1

15 SW Complete 1

17 Integration 1 —
21 Delivery 1

12 SW Task 2 2

5 HW Task 1 3

6 HW Task 2 3

2 HW Task 4 3

5 HW Complete 3

7 HW Task 3 4
Figure 5.10

The five tasks on the primary driving path to delivery are shown on Risk Path 1. A minor variation where
SW Task 2 drives the project is shown on Path 2 and so on.

Unfortunately, Full Monte does not yet feature logic links or data driven colors for Gantt bars but this is
something Microsoft project does well. So, could we draw this chart using Microsoft Project?

The answer is yes thanks to the field mappings that were described in section 2.2. We can save data
calculated by Full Monte right back into Microsoft project custom fields.

Close the new view (choosing to save the view). Enter a name and view description.

Now close Full Monte. You will be prompted twice to save information. The first prompt (shown in
Figure 5.11) asks if you wish to save Task Data. Choose Yes to save any inputs you made to task
uncertainty information.

Note: if you choose No, any data updates you made in Full Monte will be lost and you will not
have an opportunity to save the Risk Analysis results.

Save Changes *

o Do you want to save changes you made to task data?

Yes Mo Cancel

Figure 5.11

You will then be prompted to save the results of Risk Analysis as shown in Figure 5.12.
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Cave Results =

o Do you want to save the results of Risk Analysis?

Yes MNo Cancel

Figure 5.12

Choosing Yes will save the results of the analysis in several fields and will also update any additional
custom fields that were specified in the Filed Mappings dialog.

5.3 Custom Views in Microsoft Project

The Full Monte demonstration project has been preconfigured with several custom views based on Risk
Analysis data calculated and saved by Full Monte.

After the demonstration project was analyzed and the results saved in section 3.2 the Microsoft Project
Gantt chart will update to show a risk adjusted scheduled based on 80% confidence (aka 80" Percentile
or P80 dates) as shown in Figure 5.13.

- = Full Monte Demonstration.mpp - Project Professional Gantt Chart Tools John Owen €
PP - Proj E

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

(0 Full Monte Administration - w Schedule Inspector Administration
Full Monte Inspect
SRA™ Schedule
Barbecana Full Monte SRA™ Barbecana Schedule Inspector™ ~
TP i B s Jun 14,20 Jun 28, 20 Jui1z,20 Jul 26, 20 Aug9, 20 Aug 23,20 Sep6, 20 =
O tasicname ~ Duration ~ Start ~  Finish (80%) ~ (80%) “lw m ;s [T T s F w ™M s T T s F w ™M s T T s F
4 Full Monte Demonstration 70 days  6/1/20 8:00 AM  9/4/20 5:00 PM  6/1/20 8:00 AM  9/17/20 8:31 AM ki
1 4 sample Project 70 days 6/1/208:00AM  9/4/205:00PM  6/1/208:00 AM 9/17/208:31 AM he
2 Initiate 5days 6/1/208:00AM  6/5/205:00PM  6/1/208:00 AM 6/5/205:00 PM (|
3 4 Development 60 days 6/8/208:00AM  8/28/205:00PM  6/8/208:00 AM 9/10/208:31 AM e
4 4 Hardware 60 days. 6/8/20 8:00 AM 8/28/205:00PM  6/8/208:00 AM 9/3/208:24 AM hd i
5 HW Task 1 20 days 6/8/20 8:00 AM 7/3/205:00PM  6/8/20 8:00 AM 7/7/2010:07 AM
6 HW Task 2 20 days 7/6/20 8:00 AM 7/31/205:00PM  7/7/2010:08 AM 8/4/204:16 PM
5 HW Task 3 20 days 7/6/20 8:00 AM 7/31/205:00PM  7/7/2010:08 AM 8/4/204:21PM
2 8 HW Task 4 20 days 8/3/20 8:00 AM 8/28/205:00PM  8/5/2011:29 AM 9/3/20 8:24 AM
% 9 HW Complete 0days 8/28/205:00PM  8/28/205:00PM  9/3/208:24 AM 9/3/20 8:24 AM e N 8
5 D 4 Software 54 days 6/8/208:00AM  8/20/205:00PM  6/8/208:00 AM 9/10/20 8:29 AM e g
B0 SWTask 1 18 days 6/8/208:00AM  7/1/205:00PM  6/8/208:00 AM 7/3/209:28 AM H
E 1 SW Task 2 18 days 7/2/20 8:00 AM 7/27/205:00PM  7/9/209:29 AM 8/10/208:57 AM =
; 13 SWTask 3 18 days 7/2/20 8:00 AM 7/27/205:00PM  7/9/209:29 AM 8/10/209:28 AM d
E 14 SWTask 4 18 days 7/28/208:00AM  8/20/205:00PM  8/11/20 9:47 AM 9/10/20 8:29 AM I ‘«
% 15 SW Complete 0days 8/20/205:00PM  8/20/205:00PM  9/10/20 8:29 AM 9/10/20 8:29 AM L o— N ]
E 16 4 Integration 5 days 8/31/208:00AM  9/4/205:00PM  9/10/208:32AM 9/17/20 8:31 AM e z
§ 17 Integration 5 days 8/31/208:00AM  9/4/205:00PM  9/10/208:32 AM 9/17/20 8:31 AM [— i
18  Marketing 15 days. 8/10/208:00 AM  3/28/205:00PM  8/10/20 8:00 AM 8/28/20 5:00 PM |
19 Brochure Development 10 days 8/10/208:00 AM  8/21/205:00PM  8/10/20 8:00 AM 8/21/205:00 PM ——
20 Brochure Printing 5days 8/24/208:00 AM  8/28/205:00PM  8/24/20 8:00 AM 8/28/205:00 PM p— i
21 Delivery 0days 9/4/20 5:00 PM 9/4/205:00 PM 9/17/20 8:31 AM 9/17/20 8:31 AM * . 5
]
i
& 1
« v« ol |
Ready W NewTasks: Auto Scheduled B ® =2 B O - i +!
o

Figure 5.13

The original bars based on the Early Start/Early Finish calculated by Microsoft Project are the Red/Blue
bars and underneath each of these is a color-coded bar showing the 80% confidence dates. The Bar
Styles are defined as shown in Figure 5.14.
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Bar Styles *

Cut Row Paste Row Insert Row
MName Appearance Show For ... Tasks Row From To | ~

Task Mormal Moncritical, Mot Milestone 1:Task Start Task Finish
Task Marmal Critical Active, Mot Milestone 1iTask Start Task Finish
Milestane ‘ _____ Milestone Active Not Group By Summary, 1:Task Finish Task Finish
Summary o v Summary, Active, Mot Manually Scheduled 1:Task Start Task Finish
Project Summary Project summary 1:Task Start Task Finish
Deadline 1: Deadline Deadline
Progress Mormal Mot Manually Scheduled 1: Actual Start CompleteThrough
Risk Milestone Milestane 2:Early Finish Percentile (8 Early Finish Percentile (80%]
P80 Mot Critical Mormal Flag1 2:Early Start Percentile (8CEarly Finish Percentile (80%);
P30 < 50% Normal Flag2 2:Early Start Percentile (8C:Early Finish Percentile (80%;
P&0 50-99% Mormal Flag3 2:Early Start Percentile (8CEarly Finish Percentile (50%)]
Pa0 100% Maormal Flag4 2:Early Start Percentile (8C Early Finish Percentile (80%]
PS80 Summary summary, Active, Mot Manually Scheduled 2:Early Start Percentile (8C Early Finish Percentile (80% w
Text Bars

Start Middle End

Shape: | V| Shape: | V| Shape: | V|

Type: | V| Pattern: | V| Type: | V|

cotor. | I | coor | | coo | - |

Figure 5.14

Note: Flag fields have been used to control when the various color bars are displayed based on
the criticality of the tasks in the risk analysis. The criticality information was saved to Number1
by Full Monte. See an example in Figure 5.15.
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| Field
(®) Task

Field

() Resource Project

Type:

PB0 Mot Critical (Flag1)

1 |P80 < 50% Critical (Flag2)
| | P80 »50% < 1008 Critical (Flag3)
PEO Critical (Flag4)

| |Flags
1 |Flagé
| |Flag7
Rename... Delete Add Field to Enterpr

| Custom attributes

O Mone Lookup... @
 Calculation for task and group summary rows

® Mone () Rollup:  OR (Jus

| Calculation for assignment rows

Mone Roll down unless manually entered

. |un4 17 Jun 18, 17 Jul 2,17 Jul 16, 17
o T 5 F W M 5 T T 5 F
Flag e
[~ F
Formula for 'P20 Mot Critical’ *
Edit formula -

P20 Mot Critical =
Jif((Number1]<0.1,Yes,Na)

+ || -

x

/ &(MOD|| \ ||~ [

“x 4 x

AND || OR ||NOT

Insert: Field « Function « Import Farmula... b
Values to display r
1. @®pata (O | Graphical Indicators... Help Cancel
]
Help | OK | Cancel T
BRATTIAITT &R ARA 7191 /17 SO0 DA —

Figure 5.15

We can use the same techniques to draw a nice Risk Path Gantt chart. In our Field Mapping’s Full Monte
save the risk path to custom field Number2.

We can use some more Flag fields to control the color of the bars based on the Risk Path number as

shown in Figure 5.16.
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| Eield I

Jun 18, 17 Jul
5 F W I 5

(®) Task () Resource Project Type: Flag W
| Field R
Flag1d

H |Number2= Path 1 [Flag11)

Mumber 2 = Path 2 [Flag12)
Mumber 2 = Path 3 [Flag13)

| Mumber 2 = Path 4 [Flag14)
! |Mumber 2 = Path 5 [Flag15)
| |Mumber 2 = Path & [Flag16)

Formula for 'Mumber 2 = Path 1'

Edit formula
Number 2 = Path 1 =

S Delete Jif(Number2=1,Yes,No)
Custom attributes
DNone Lookup...

Calculation for task and group s

|- *|f & (MODY| &\ ||~ {1} =|[ <= ||x||= AND || OR || NOT
@None DF‘.ollup: OR
Insert: Field - Function « Import Formula...
Calculation for assignment rows
None Roll down unlesy
. Help Cancel
Values to display
! ®pata O Graphical Indicators...
H
Help Cancel
Figure 5.16
The resultant Gantt view in Microsoft project is shown in Figure 5.17.
Early Start 17 May 7, 17 May 28, 17 Jun 18, 17 Julg, 17 ) Jul 30,17
1 Task Name ~ Duration ~ Start ~ Finish - PErEentMe(EC‘%] - T w T F s 5 M T W T F s s M
“ Risk Path: 1 70d 5/1/17 8:00 AM 8/4/17 5:00 PM :
Initiate 5 days S/1/178:00AM  5/5/175:00PM  5/1/17 8:00 AM =
SW Task 1 18 days 5/8/17 8:00 AM 5/31/17 5:00 PM  5/8/17 8:00 AM 1
SW Task 3 18 days 6/1/17 8:00 AM 6/26/175:00 PM  6/8{17 %:31 AM b
SW Task 4 18 days 6/27/178:00 AM  7/20/175:00 PM  7/11/179:33 AM
SW Complete 0 days 7/20/17 5:00 PM 7/20/17 5:00 PM  8/10/17 8:26 AM
Integration 5 days 7/31/17 8:00 AM 8/4/17 5:00 PM 8/10/17 8:26 AM
Delivery 0days 8/4/175:00 PM 8/4/17 5:00 PM 8/17/17 8:26 AM .
4 Risk Path: 2 18d 6/1/178:00 AM  6/26/17 5:00 PM il
SWTask 2 18 days 6/1/17 8:00 AM 6/26/175:00 PM  6/8/179:31 AM b
“ Risk Path: 3 60d 5/8/17 8:00 AM 7/28/17 5:00 PM
HW Task 1 20 days 5/8/17 8:00 AM 6/2/17 5:00 PM 5/8/17 8:00 AM
HW Task 2 20 days 6/5/17 8:00 AM 6/30/175:00 PM  6/6/17 10:27 AM
HW Task 4 20 days 7/3/17 8:00 AM 7/28/175:00 PM  7/5/1711:38 AM
HW Complete 0 days 7/28/17 5:00 PM 7/28/175:00 PM  8/3/17 8:42 AM
4 Risk Path: 4 20d 6/5/178:00 AM  6/30/17 5:00 PM
HW Task 3 20 days 6/5/17 8:00 AM 6/30/175:00 PM  6/6/17 10:27 AM
Figure 5.17
Note: The Gannt chart has been grouped by Risk Path as shown in Figure 5.18.
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Group Definition in ‘Full Monte Demonstration’ >

Mame: | FM Risk Path Show in menu
Field Mame Field Type | Crder | o
Group By Risk Path w ||Task {
Then By
Then By "

|:| Group assignments, not tasks
Group by setting for Risk Path

Font: |Segoe Ul 10 pt, Bold | Font..

Cell background: |

e I

Define Group Intervals...

|:| Show summary tasks
[ ] Maintain hierarchy

Figure 5.18
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Summary

This ‘getting Started’ guide is a quick introduction to using Full Monte to satisfy the requirement for
project Schedule Risk Assessments.

It has attempted to show various ways the tool can be used to suit different customer needs.

There are many more features in the product compared to the few shown here. Please consult the Full
Monte Installation Guide for advanced topics on software configuration and the Full Monte User Guide
for details on other product features such as modelling discreet threats/opportunities with Task
Existence and Probabilistic Branching, risk mitigation with Conditional Branching, shared influencing
factors with Correlation and diagnostic tools to help explain results.

Thank you for using our software.

Barbecana.
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