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Document Configuration Management Log

Version (Date) Content Summary / Change Description

V. 1.0 (27 July 2011) Content: Includes overview and detailed steps for conducting a
Schedule Risk Assessment (SRA).

V. 1.1 (23 September 2011) Content: Includes additional information pertaining to a Schedule Risk
Assessment (SRA).
V. 2.0 (18 January 2012) Content: Includes information and instruction for using Open Plan

Professional to conduct a Schedule Risk Assessment (SRA).

Draft Version Status (Updated 18 January 2012)

This document is released in draft form prior to coordination and approval. Modifications to the
process and advanced SRA techniques may be implemented once current process is tested on an
actual SRA.

This document is to be updated based on feedback from the user community.

Version:; 2.0, 18 JAN 2012



A 4
N~
0

ISRA Process U.S. AIR FORCE

Table Of Contents

Air Force Acquisition Excellence & Change Office (AECO) Schedule Risk Assessment
(SRA) PIOCESS ....cuveeuieitieiteeiestee sttt sttt sse e st e ettt e s beebeas e sbeeteaseesbeenbeeneesbeenbeaneenbeeneeanennneas

L@ YT = USSR
PUIP0SE aNd BENETITS.......ciiiiicii ettt st be e saennes

SRA Policy and REQUITEMENTS ........ccooiiiiiiiiesise et
DI-MGMT-81650; Integrated Master SChedUIES. ..........ccviviieriiiiie e
ANSI-TAB ..t b bbb bbbt bbbt
DOD 1 5000.2 ...ttt b ekt
DI-MGMT-81466A, Contract Performance Report (CPR) .........cooviiiireieieicinse e

S RN (o] 1= PRRURPOTR
GOVEIMMENT ROIE......cei it s b e et e e st e e et e e beeeateeteesre e e
Supplier (CONractor) ROIE...........oii e
CAMIIPT ROIB....oe ittt sttt e b et e et et esbe e re e be s ae e st e sbeenbesbeebeebesbeeneenbe e

INdependent aNd JOINT SRAS ..o et re s te et e s beera e besreeneeste e
SRAs and Integrated Risk ASSESSMENTS (IRAS) .......ooviiiiiiiiiiirise e
Y (T Tor T O | ] - WS PRS
L O ] (=] o T PSSR
SEALISTICAI CONCEPLS. ...ttt bbbt
g 0] o F= T o 1 L1 =TSSP

(DT | o101 (1] g W O U] YL
NOIMAl DISTFIDULION CUINVE ...ttt et e et e e e s et e e e s s r e e s st e e e s s sareeeeseares
Triangular DIStHIDULION CUMVE ......cuoiiiiiiiiiieeese et
Beta DISIIIDULION CUNVE ....oeeic ettt s s b e e e s sbbee e s e ares
UNITOrm DISEHBULION CUNVE......ueiiiiiiiie ettt e e s bb e e s s sabe e s s s sbb e e e s s sbbenesenres

MONTE CAFIO SIMUIATION. ...ttt e e e e et e ettt e e e e e e e et et e e e e e eaeraeeeeeeas
StatistiCal SIGNITICANCE .....c.eoii ettt nee e
YRy AN 0100

3 Version 2.0, 18 JAN 2012

.6



«Qr

ISRA Process U.S. AIR FORCE
Preparation PRESE ..o 19
EStablisSh EXPECLALIONS ......ecvieiiiie ettt s re st sre st sre e b e steeneesrenes 19
Determine Reporting Tasks / KeY ACHIVITIES ........cciiiieiiiiiiie e 20
ASSESS AN Prepare 1IMS ...t 20
(D= = W @0 | (= ox AT I = TSRS 29
Determine CritiCal PathS..........ccoiiiii e 29
Determing Three POINE ESLIMALES ........coiiiiiieie et ees 31
Determing DiStriDULION CUMNVES .......ociiieiiiiee ettt neesre e e eees 35
EXECULION PRASE ... .ot e b e bbbttt bt 42
RISKE R b bt bRttt R e R bbbt e e 42
OpPen Plan ProfeSSIONaL...........ccoiiiiieieiiii e 90
RESUITS PRESE..... et et e st esteere e besneeseesteeneesaeeseennenreas 167
Produce SRA OULDIIET ..o et 167
PMO FOIOW UD ..ottt sttt be e ne st nr et e ens 167
Managing the Schedule Based 0n SRA OQULPUL ..........cccooiiieiieie i 168
Improving the Schedule Completion DAte ... e 168
AQAING RESOUITES ...ttt ettt bbbttt ettt e ren e 168
FAST TTACKING ...ttt ettt bbbttt b ettt 169
TR TTo] o1 1o [P S USROS 169
Managing SChedUle IMAIGIN. ..o 169
Advanced Risk Modeling Using RiSK+ .........cccooiiiiiiiiccce e 170
Probabilistic BranChiNg .........cccoi ittt st sre e re bt 170
Conditional BranChiNg.........ccoiiiii s 170
(O70] g =] F= =0 [ 1] SRRSO 170
X 0] )Y/ 4TRSS 171

4 Version 2.0, 18 JAN 2012



A 4
\/

ISRA Process U.S. AIR FORCE

Air Force Schedule Risk Assessment Process and Instruction

Overview

Purpose and Benefits

A Schedule Risk Assessment (SRA) is a process that uses statistical technigques to quantify the
schedule impact of technical, programmatic, and other risks in a project. This analysis focuses on
critical path, near-critical path and high risk activities, as well as less critical activities, since any
activity may potentially affect the program’s completion date.

All programs contain some amount of risk and uncertainty. Program schedules only reflect what
happens if everything goes according to plan. An SRA provides a means to quantify the risks in a
program and determine the effect of things that may not go according to plan. Since ignoring risks
does not make them go away, an SRA should be conducted for most projects.

The following are benefits of an SRA:

o Identifies high risk areas, providing program management insight when engaging risk
mitigation activities to prevent or minimize potential schedule slips.

e Provides a method to quantify schedule risks by calculating the probability of achieving the
dates for selected milestones or events if identified risks are not mitigated.

e Enables the participants to understand and manage their project better by performing the
analysis and reviewing the results.

o Determines the impact of schedule risk resulting from merge bias. Merge bias is the effect
on a schedule when parallel paths merge together into fewer paths, creating a pessimistic
bias.

SRA Policy and Requirements

Excerpts from the following documents illustrate why SRAs are both essential and required for
program success:

DI-MGMT-81650; Integrated Master Schedules

Section 2.4.1.23 — Schedule Risk Assessment

Three point estimates shall be developed for remaining durations of remaining tasks / activities that
meet any of the following criteria: (1) critical path tasks / activities, (2) near-critical path tasks /
activities (as specified in the Contract Deliverables Requirement List), and (3) high risk tasks /
activities in the program’s risk management plan. These estimates include the most likely, best case,
and worst case durations. They are used by the Supplier to perform a probability analysis of key
contract completion dates.

Section 2.4.1.23.1 — Most Likely Estimate
Most Likely Estimate. Remaining schedule durations based on the most likely estimates.

Section 2.4.1.23.2 — Best / Worst Case Estimates
Best / Worst Case Estimates. Best and worst case assumptions shall be disclosed.

5 Version 2.0, 18 JAN 2012
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The contractor schedule risk assessment shall explain changes to the critical path, margin erosion,
and mitigation plans. It shall be incorporated into the Supplier’s program risk management process.
The schedule risk assessment shall be submitted as specified in the CDRL and prior to the Integrated
Baseline Review. The risk analysis may be performed within the IMS or within a separate risk tool
as appropriate based on the capability of the automated scheduling tool.

ANSI-748

Section 3.4 — Program Schedule

Schedule planning and control, budget planning and control, work scope definition, and program risk
handling are necessary prerequisites for basic and effective program management control. The
integrated schedule and budget plans should take into account risk handling plans.

DOD-1 5000.2

Enclosure 9, Section 4, paragraph d: Acquisition of Services Planning.

Consistent with the size and complexity of the program, Senior Officials or their designees shall
consider the following (section 2330 of Reference (k)): Risk Management: An assessment of current
and potential technical, cost, schedule, and performance risks and the plan for mitigating or retiring
those risks.

DI-MGMT-81466A, Contract Performance Report (CPR)

Section 2.2.2 — Estimated Cost at Completion

These blocks shall present the contractor's range of estimated costs at completion. The range of
estimates is intended to allow Supplier management flexibility to express possible cost outcomes.
Contractors shall provide the most accurate Estimate at Completions (EAC) possible through
program-level assessments of factors that may affect the cost, schedule, or technical outcome of the
contract. Such program-level assessments shall include consideration of known or anticipated risk
areas, and planned risk reductions or cost containment measures.

Section 2.2.2.3 — Management Estimate at Completion - Most Likely

Enter in Block 6.c.1 the contractor's most likely EAC. This EAC is the value that the contractor’s
management believes is the most likely outcome based on a knowledgeable estimate of all
authorized work, known risks, and probable future conditions.

6 Version 2.0, 18 JAN 2012
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SRA Roles

Various roles must be fulfilled for an SRA to be successful.

Government Role

The Government has overall responsibility to understand the program risks and manage the program
and works with the Supplier to identify, analyze and mitigate risks. The Government may receive
and analyze an SRA performed by the Supplier or perform an Independent SRA on a program IMS.

Supplier (Contractor) Role

The Supplier has overall responsibility to follow the contract and conduct an SRA IAW the CDRL,
DID, and other contractual requirements. The Supplier should:
e Document CAM / IPT specific inputs with rationale.
e Explain any changes to the critical path, margin erosion, and mitigation plans to the
Government.
e Routinely incorporate SRA results into the risk management process.
Report trends for completion dates.
e Incorporate SRA results into EACs.

CAM/IPT Role

CAMs / IPTs are responsible to:

Identify any risk tasks within their control accounts.

Develop three point estimates with rationale for their tasks.

Be available to answer any questions throughout the SRA process.
Develop mitigation plans for tasks deemed to be high risk.

Independent and Joint SRAS

An SRA may be run as an Independent SRA, with the Government using the IMS provided by the
Supplier to perform the SRA, without Supplier participation. Alternatively, an SRA may be run as a
Joint SRA with the Government and Supplier working together to perform the SRA. The following
are key differences between these two types of SRAS.

Three Point Estimates
o Data for three point estimates are supplied by the Supplier for a Joint SRA.
o Government adjusts Supplier three point estimates or provides independent three point
estimates for an Independent SRA.

IMS Preparation
e Adjustments to the IMS in preparation for the SRA are performed by the Supplier for a Joint
SRA.
e Adjustments to the IMS in preparation for the SRA are performed by the Government for an
Independent SRA.

This process document is based on the Government and Supplier conducting a Joint SRA. If the
Government conducts an Independent SRA, Government personnel would take on the roles of the
Supplier as well.

7 Version 2.0, 18 JAN 2012
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SRAs and Integrated Risk Assessments (IRAS)

An IRA is an AFMC/ASC mandated risk assessment process performed for certain major milestone
reviews and periodically on major acquisition programs. An SRA is similar to an Integrated Risk
Assessment (IRA) but there are notional differences that are outlined in the table below.
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Component SRA IRA
Addresses additional work & additional duration
Given my current schedule and quantified risks assumed
Addresses known work & duration range to occur, requiring additional time and budget to
Bottom Line Given my current schedule of known work and accomplish work not previously acknowledged or
Up Front duration range for tasks, when are the reporting tasks planned, when are the reporting tasks / key activities
P / key activities (such as Program Complete or other projected to finish. This identifies the risks that have the
major program milestones) projected to finish? potential to most impact the reporting tasks / key
activities and focus risk mitigation efforts on these
conditions.
Risk Quantify the impact to focus milestones’ forecast Quantify the impact of known risks to focus milestones’
Objectives finish dates, if risks are not mitigated. forecast finish dates, assuming risks occur.
Show schedule impact when a range of possible task Assess s§hedglg impact of discrete tasks associated with
. . : risks as identified by the program.
Scope of durations are introduced by means of three point S .
. - - Focus of analysis is only on probabilities and
Analysis estimates on all discrete tasks. consequences for risk tasks
Slmulat_lons dete_rn_\me a range (.)f probab|I|t|e§ _for Simulations determine a range of probabilities for focus
focus milestone finish dates, if risks are not mitigated. . - 2
milestone finish dates, assuming risks occur.
Suppl_ler assigns mlnlmum,_most likely qnd maximum Risk “if, then” statements are developed for each
duration estimates for all discrete tasks in the IMS via identified risk
one of the following methods: - - k Suppli . -
Data . Tasks on the critical path, near critical Assuming risk occurs, Supplier assigns minimum, most
- L N likely and maximum duration estimates in addition to the
Points paths, and tasks determined to contain risk L - - s
- S - remaining durations only for tasks associated with risks.
are assigned individually determined three . - A .
- - Supplier assigns probabilities of occurrence for minimum,
point estimates. - p - ;
. . most likely and maximum duration estimates.
: All other tasks are assigned three point Supplier assigns probability for each risk occurrin
estimates via global edits. pp ansp Y 9:
Schedule Schedule health metrics for entire IMS. Schedule health metrics for entire IMS.
Health Focus is on the critical path, near critical paths, and Focus is on the risk tasks and the tasks within their logic
Assessment tasks determined to contain risk. networks.
Supplier has three weeks to complete the following, as
assigned during first on-site meeting.
. Select a task in IMS associated with each
Data Supplier develops minimum, most likely and identified risk.

Preparation

maximum duration estimates via individually
determined three point estimates or global edits.

. Assign a probability for each risk occurring.

. Develop minimum, most likely and maximum
duration estimates in addition to the existing
remaining durations for each task.

. Assign a probability of occurrence for each of
the three point estimates.

No on-site meeting required. However, CAM/ IPTs

Two one-week long meetings:
. First week: Identify risks, create risk
statements, and rate probability and

On-Site may be asked about their tasks in the IMS and the
Meetings risk parameters (three point estimates) they have consequence. .
assigned if an on-site meeting is determined to be ’ Second week (occurring after three weeks for
9 9 data preparation): Review and discuss / defend
necessary. - .
estimates and potentially address newly
discovered risk items.
Multiple analyses may be run, generating related output.
Risk . - L . For example, each risk may be run individually and then
Simulations Typically, for official results, one analysis including all risks may be run together.

all tasks in the IMS is run.

Other possibilities for different scenarios for comparison
purposes also exist.
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Entrance Criteria

The quality of the SRA is directly proportional to the quality of the Integrated Master Schedule
(IMS). To conduct a comprehensive and credible SRA, the program must have a healthy schedule
that includes an accurate network that clearly identifies the critical path and that is based on a
minimum number of date constraints / target dates. More information related to schedule health is
found under the Assess and Prepare IMS section.

Exit Criteria

A joint SRA is considered complete when the SRA outbrief has been delivered to the Government
Program Manager. A contractor monthly SRA is considered complete when delivered to the
Government.

Statistical Concepts
Below are statistical concepts that aid in understanding the SRA process and results.

Probabilities

o The probability of an event is a measure of how frequently that particular event occurs
relative to all other possible events.

e Probabilities are usually expressed as a percentage (e.g. 50%), as a fraction (e.g. 1/2) oras a
decimal value less than or equal to 1 (e.g. 0.5).

e The probability of a single event is determined by dividing the number of times that event
occurs by the total number of possible events.

e The combined probability of all possible events is always exactly 1 (100%). This reflects one
of the possible events definitely occurring.

e Anexample is a coin toss that has only two possible outcomes: "heads" and "tails". To put it
another way, the coin is going to come up either "heads" or "tails" 100% of the time. Since
either outcome is equally likely, we divide the 100% equally to a get a 50% likelihood, or
probability, for either result.

9 Version 2.0, 18 JAN 2012
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Cumulative Probability

Mean

Cumulative probability is the sum of probabilities up to and including some event. The
cumulative probability is always between 0 and 1.

For an SRA, this indicates the likelihood of completing on or before a specific date or equal
to or less than a specific cost.

In the example below, there is a 50% chance of Event A finishing on or before 7/17/12.
There is a 90% chance of Event A finishing on or before 7/30/12.

Completion Probability Table for Event A

Prob Date Prob Date
0.05 7/2/12 0.55 7/17/12
0.10  7/3/12 0.60 7/18/12
0.15  7/9/12 0.65 7/19/12
020 7/10/12 070 7/23/12
025 7M112 075 7/24/12
0.30 7/1212 080 7/25/12
0.35 7/12/12 _ 0.85  7/26/12
040 7/13/12 [090 7/30/12
0.45  7/16/12 . AN
[050 7747712 | 1.00 8/14/12

Completion Probability Table

The mean is the average or norm.

To calculate the mean, add up all the values to find a total. Then divide the total by the
number of values added together.

Example: 2 +5+ 9+ 4 + 2+ 3 = 25. There are six values and the total is 25. Thus, the mean
is 4.17 (25 divided by 6).

Median

10

The median is the middle value in a group.

To determine the median, put all values in order from lowest to highest. The median is the
middle value.

If there are two values in the middle, the median equals the mean of these two values.
Example: The values 4, 7, 5, 9, 2, 6, 0 would be reordered to 0, 2, 4, 5, 6, 7, 9. The median is
5 because this is the value that falls in the middle of the group.

Version 2.0, 18 JAN 2012
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Mode
e The mode is the value that occurs most frequently in a group.
e To determine the mode, count how many of each value appears. The mode is the value that
appears the most.
e There can be more than one mode.
e Example: For values 2, 5, 6, 6, 7, 9, 9, the mode is 6 and 9 because these values occur the
most frequently.
Range
e The range is the difference between the lowest and highest value.
e To calculate the range, find the highest and lowest values in a group. Then subtract the

lowest value from the highest value.
Example: For values 2, 2, 3, 6, 6, 8, 10, 10, 13, 14, 15, 15, the lowest value is 2 and the
highest value is 15. The range is 13 (15-2).

Standard Deviation

Standard deviation indicates the degree of clustering around the mean (average) value.

The greater the standard deviation, the less clustering. Therefore, possible completion dates
or costs are spread further apart.

The greater the standard deviation, the mode, median and mean values are less pronounced
and other dates have a greater likelihood of occurring.

Confidence Interval

The confidence interval indicates the quality of the estimate (sampling error).

The confidence interval is always centered around the sample mean.

Says in effect: “I don’t know where the real mean is, but | know it’s around here
somewhere.”

The wider the confidence interval, the more likely it is to contain the real mean. We can be
100% certain that the real mean lies between +/- infinity, but that is not useful information.
Sampling error is unavoidable but can be reduced by repeat sampling.

Example: If the 95% confidence interval is 0.7 days and the expected finish date is March 3,
2012, then we are 95% confident that the mean (expected finish date) is accurate within +/-
0.7 days, indicating the possible amount of variation for the expected finish date. The actual
expected completion date lies between March 2, 2012 and March 4, 2012.

Distribution Curves

Distribution curves represent how data is arranged according to the frequency of occurrence,
resulting in a graph of a frequency distribution. The following are four types of distribution curves
that are relevant to SRAs. Information about how to select a distribution during an SRA is provided
under the Determine Distribution Curves section.

11
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Normal Distribution Curve

e The mode and mean are always the same.
e Most events occur near the peak.
e Events in the tails are unlikely to occur.

Normal Distribution Curve

Standard Deviations and the Normal Distribution Curve

(/'
\.

U.S.AIR FORCE

e 68% of the distribution lies within one standard deviation from the mean (1 sigma).
e 95% of the distribution lies within two standard deviations from the mean (2 sigma).
e 99.7% of the distribution lies within three standard deviations from the mean (3 sigma).

4% 34%
2.35%

0.15%

13.5%

0.15%

U-3g pu—2c u—o W pP+o Ut+2o pt+Ic X o

-3 -2 -1 () 1

3

Normal Distribution Curve Standard Deviations

12
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Triangular Distribution Curve

The peak (mode) can be placed anywhere on the distribution.

Probabilities decrease uniformly from mode to tails.

Events in the tails retain significant probability of occurrence.

Expect the “worst” or “best” but want to retain the possibility of things going “a little worse”
or “a little better”.

Triangular Distribution Curves

Beta Distribution Curve

e The peak (mode) can be placed anywhere on the distribution.
e Probabilities decrease smoothly but quickly from mode to tails.
e Events at the tails are extremely unlikely.

Beta Distribution Curves

13 Version 2.0, 18 JAN 2012
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Uniform Distribution Curve

o All events are equally likely to occur.
e The most likely value is between the minimum and maximum values.
e May be chosen if there is not enough information to justify a more sophisticated guess.

Uniform Distribution Curve

14 Version 2.0, 18 JAN 2012
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Monte Carlo Simulation

Monte Carlo Simulation is a method of using statistical sampling to determine the probable
outcome of an identified event.

The simulation iterates up to thousands of possible outcomes, producing a probability
distribution curve for each selected event.

Software is used to conduct a Monte Carlo Simulation and produce the output for analysis.

Monte Carlo Simulation and the SRA

15

For an SRA, this process is used to simulate risk in the program schedule by using inputs for

the three point duration estimates applied to the schedule.

The SRA simulates the schedule a large number of times (iterations), randomly selecting one

remaining duration for each activity that is somewhere between the minimum and maximum

values, according to the distribution chosen. A probability of completion using all the

iterations is then calculated.

e An SRA using a Monte Carlo simulation provides a more reliable project completion
date prediction than the current forecast completion date for a number of reasons.

o First, since there is no certainty that a task is going to take the exact amount of
time entered into the schedule, each task has its own duration probability
distribution. The simulation mimics each individual task’s duration distribution,
demonstrated in the chart below.

Start - 3/25

Task A

Task B

Task C

Task D

End

e

Simulation Representation
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Secondly, the schedule is composed of multiple tasks and many relationships

between those tasks. There are a number of separate paths to the project
completion. The lengths of these paths ebb and flow with the variations in task

durations calculated during each iteration. The longest path to project

completion is not static and may change with each iteration. For example, in the
chart above a different duration for either Task A or B changes the longest path

to project completion.

Statistical Significance

[ ]
chance.
Used as a measure of goodness of a statistical study.

Statistical Significance SRA Results

In statistics, a result is called statistically significant if it is unlikely to have occurred by

e Itis important to ensure the SRA results are statistically significant by running enough
iterations during the Monte Carlo simulation.

e The illustration below depicts how this may be determined when running an analysis using
Risk+ by studying when the line representing the normalized standard deviation drops
towards the line representing the normalized mean.

e Typically, more iterations than necessary are run to get more confidence in the results,

usually at least 1,000 iterations.

25 Iterations

isk Anatysis Status

Froge

= uin: 5
Elapeed 0010 Remaming 0001

Task: TRR Cyele 3 Complete
Saatistics Trends

141543
10116713
12A3

Samplex 2
6583

250 lterations

B
95% Corfidence Intervat 27

oo [k Anatyis satus

0 ® & &0 8
Percent Complete

Progress

Elapred 01:45 Remasning oo

Completion
Currert
Eadeat
Latest

nnAz
1014413
12813

Stavistics
Samples:

Mean To Comglete:
Stondard Devisbion
6% Confidence Inbenal

ui: 9
Task: TAR Cycle 3 Comgisie
Statistics Trends

M @ 60 8
Percent Complete

1,000 Iterations

oo [Fisk Analysis Status

Progress

The red line significantly drops towards the blue line at
around 25%. This shows that at least 250 iterations

Ehpssd Q442 Remarng 0120

Comgletion
Currert 1203

[ ]
Task: TAR Cycle 3 Conplets
Stafatics Trends

(25% of 1,000 total iterations) are needed for results to
be statistically significant.

= —
Labast 121813
Slatistcs

Samples:

Mean Ta Complete:
Stardand Deviation:
56X Confidence ntervat

>

0%

Normaizedrean

25 ) (3
Percent Complete

=
Comcel |

Statistically Significant Determination
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e The results below show how the distribution curve becomes more normalized as the number

of iterations increase.

25 Iterations

10713 1n3
Compietion Date

Date: 7/172011 11:22:30 AM Completion Std Deviation: 6.88 days
Samples: 25 95% Confidence Intenval: 2.7 days
Unique ID: 91 Each bar represents 2 days
Name: TRR Cycle 3 Complete
e Completion Probability Table
Date Prob Date
\ 102413 055 11613
02l o R = 1 1072513 060 117813
5 N N N 1o 10725113 065 1114113
3 102913 070 1114113
f4 103113 075 111513
& 103113 080 111813
11113 085 111913
117113 090 112013 .
We13 095 112213 250 Iterations
1813 100 1122/13
Date: 7/6/72011 11:58:22 AM Completion Std Deviation: 7.96 days
Samples: 250 95% Confidence Interval: 0.99 days
Unique ID: 91 Each bar represents 3 days
Name: TRR Cycle 3 Complete
Completion Probability Table
Brob  Date Erob  Date
005 1011813 055 11713
z 010 102313 060 11813
5 015 1072813 065 111113
2 020 102813 070 111313
3 025 103013 075 11/14/13
i 030 11113 080 111513

035 11413 085 1111913
040 11413 090 1120113
045 11513 095 11/26/13
050 11/6/13 100 121713

121713

1,000 Iterations

Unique ID: 91

Date: 7/172011 11:50:26 AM
Samples: 1000

Name: TRR Cycle 3 Complete

0.18

Date
005 10722/13
010 1072413
8/

020 13

025 103113

030 11113

00¢ 035 11413
o 040 11513
G - 045 11613
3013 1211613 050 w3

1713
Compietion Date

Pusb
0

Completion Std Dewation: 7 68 days
95% Confidence Intenval: 0.48 days
Each bar represents 3 days

Completion Probabilty Table

Date
17813
11113
1112113
11313
11/14/13
111813
111913
117221113
11726113
1211613

Difference in Result Based on Number of Iterations
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SRA Process

The following process is based on the Government and Supplier conducting a Joint SRA.

SRA Process Flow

Supplier sets up the SRA file, assigns risk
parameters, run the risk simulation and analyz=s
the results.

Supplier Scheduler / PMO determine which distribution curve(s) to
use during the simulation based on known factors about tasks,
three point estimates and confidence in the schedule.

Supplier Scheduler / PMO solicit CAM inputs for individually determined three-
point estimates and global editing. Government may validate three point
estimates.

Supplier indentifies critical path & near critical paths to determine tasks for which individually
determined three-point estimates will be developed. The critical paths are validated by the
Government.

[ ]
| Supplier ensures IMS is healthy & modifies the SRAversion of the schedule |

i ‘ Government and Supplier determine the key or high risk tasks for which statistical
 data will be collectad during the risk analysis.

. | Government and Supplier establish and agree to the ground rules and assumptions.
5 s ai

SRA Process

Note: Much of this process documentation is based on using Risk+ with
Microsoft Project or using Open Plan Professional but preparation and analysis
techniques apply to most tools.
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Preparation Phase

Establish Expectations

Ground Rules and Assumptions are established to ensure a consistent and thorough approach for the
SRA. The Government and Supplier develop ground rules together to ensure a mutual understanding.
This should occur early in the SRA process, prior to conducting the risk analysis. While not all
information is known at this time, the Ground Rules and Assumptions should be as complete as
possible and updated as more information becomes available.

The following points should be addressed and agreed to in the Ground Rules and Assumptions:

19

Status date of the IMS to be used for the SRA.
Milestone(s) used to calculate the critical path.
Software to be used for the Monte Carlo simulation.
Specific SRA outputs to be incorporated in the final SRA report
Roles and responsibilities of participants.
Standard views and reporting format.
Acceptable schedule health metrics for schedule to be deemed ready for SRA. Corrections
should be made until schedule passes.
Reporting tasks / key activities that analysis is based.
Schedule preparations for SRA:
o Hard constraints / target dates removed.
e Schedule margin tasks removed or set to zero duration.
o Logic for level of effort (LOE) tasks removed.
o Risk fields checked and cleared if necessary (for Risk+).
Tasks to receive individually determined three point estimates:
o Critical path tasks.
o Those with a total float less than or equal to zero days.
o Could be subjectively defined using a custom field.
o Could be determined with a longest path analysis tool.
o Near-critical path tasks.
o Definition should be in IMS Basis and Assumptions (IMS B&A), Program Unique
Instruction, or other document.
o High risk tasks.
o Definition should be in the Risk Management Plan / Risk and Opportunity
Management Plan (RMP / ROMP).
Tasks to receive global editing.
e All remaining discrete tasks.
Method for determining global editing.
e Duration variance analysis of prior or analogous work.
e Use of Low/ Med / High risk categories for remaining tasks.

Note: During the simulation, questions may arise regarding adjustments to logic
or durations that CAMs / IPTs or other program personnel need to address.
They should be available for immediate consultation while the simulation is
conducted.
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Determine Reporting Tasks / Key Activities

Risk+ uses the term Reporting Tasks and Open Plan uses the term Key Activities. The Government
and Supplier identify and agree to the reporting tasks / key activities to be used for the SRA. These
are key or high risk tasks that statistical data is collected for during the risk analysis. These should be
high risk tasks or major program milestones or events that signify completed deliverables or the end
of a program. The number of reporting tasks / key activities should be limited but at least two
milestones should be identified, one near term (8-9 months out is optimal) and one at the end of the
program. The key task or milestone used for the critical path trace is a recommended reporting task.

Assess and Prepare IMS
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Assess the IMS

The foundation for the SRA is the IMS. Thus, the meaningfulness and validity of the SRA results are
directly related to the quality of the IMS used during the SRA. A mechanically unsound schedule
may have the following effects on an SRA.

e Soft constraints / target dates may prevent earlier risk estimates from forecasting
realistically.

e Hard constraints / target dates prohibit tasks from starting and finishing as soon as possible
or as determined by a simulation trial, making the network path irrelevant and prohibiting
dates from freely calculating during simulations.

e Leads and lags hinder network logic and task durations from determining forecast dates,
distorting simulations.

e High task durations may hide risk and inhibit the development of valid three point estimates.

o High float values absorb the impact of three point estimates.

o Lack of finish-start relationships inhibit tasks from properly propagating the impact through
the network during simulations.

e Improper or missing logic ties prevent fluidity and distort simulations.

e Improperly statused tasks do not provide valid remaining durations as a basis for three point
estimates and simulations.

The Supplier should check the following in the IMS:

Is the status date correct?

Are durations adequate for the work represented?

Is the schedule statused completely and accurately up to the project status date?
Avre all forecast start dates after the project status date?

Avre all forecast finish dates after the project status date?

Does work in the IMS match work in the IMP, SOW, and contract?

Does the work in the IMS cover the entire program and all functions?

Do at least 90% of tasks have a predecessor and a successor?

Avre at least 90% of remaining relationships finish-start?

Avre there limited / appropriate use of constraints / target dates?

Is there only positive total slack / float?

Is there limited use of leads or lags?

Does status align with logic so there is not any out-of-sequence activities?
Is there an unbroken critical path from time now to program finish?

Is there sufficient detail in IMS to maintain insight / manage program?
Do the logical task relationships between activities make sense?

Does the schedule make overall sense?
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Prepare the IMS

Once the schedule is deemed healthy, the Supplier makes a copy of the schedule and completes the
following preparations for the SRA.

Check Constraints / Target Dates

Risk+ uses the term Constraint and Open Plan Professional uses the term Target Date.

e There should be a limited use of constraints / target dates when performing a risk analysis so
tasks are able to start and finish as soon as possible based on the network logic, allowing an
accurate expected project finish date to be determined.

o All constraints/ target dates should be checked to determine why they are used and if they
are going to make a difference in the risk simulation.

e Once checked, determine whether or not a constraint / target date should be removed.

e |tis recommended that, at a minimum, all hard constraints be removed.

e For Risk+, convert Must Start On, Must Finish On, Start No Later Than, Finish No Later
Than, and As Late As Possible constraints to As Soon As Possible or use judgment to
substitute these with Start No Earlier Than or Finish No Earlier Than constraints, but only
where necessary and appropriate.

e For Open Plan, convert On Target and Fixed Target types to None or use judgment to
substitute these with Start No Earlier Than or Finish No Earlier Than target types. On Target
and Fixed Target types constrain simulation trials. Start No Later Than and Finish No Later
Than target dates are disregarded during the risk analysis so these may be left on activities
without affecting the results.

e The only start constraints /target types that should be in a schedule are those used for near-
tern resource planning purposes, for receiving items from other Suppliers when these
schedules are not integrated into the prime schedule, or for receiving customer-directed
authorizations / approvals. These tasks typically have “Start No Earlier Than” constraints /
target types. The use of these constraints / target types should be limited and have
explanations for their use well documented.

o All start and finish constraint / target types should be validated prior to removal. Once
determined to be unnecessary, ensure that the schedule does not unintentionally change as a
result of removing the constraint / target type. Arbitrarily removing these may have
unintended consequences.

Remove LOE Logic

Remove logic for LOE and ensure the schedule is not changed as a result. The discrete network logic
should be maintained. Proper logic should be captured in the detailed level tasks and LOE should not
be on the discrete network logic path. LOE tasks may be found in the schedule by searching for LOE
in the task names or in an EVM field, if available.
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Clear Risk Analysis Fields (Risk+)

If using Risk+, check and clear risk analysis fields of any existing data and custom fields. Risk+ uses
a number of optional data fields in Microsoft Project to perform various functions. It is important to
ensure that these data fields are not already in use since information in these fields could be
overwritten or skew results. The default data fields that are used by Risk+ are shown below.
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Minimum Remaining Duration

Most Likely Remaining Duration

Maximum Remaining Duration

Duration Distribution Curve
Task Reporting ID

Branch Definition

Branch ID

Risk Critical Index

Risk Critical Flag

Duration Mean

Duration Standard Deviation
Cost Mean

Cost Standard Deviation
Sensitivity Early Finish
Sensitivity Expected Finish
Sensitivity Late Finish
Sensitivity Range
Probabilistic Fixed Cost

Duration 1
Duration 3
Duration 2
Number 1
Number 3
Text 8
Text9
Number 4
Flag 1
Text 27
Text 28
Text 29
Text 30
Finish 8
Finish 9
Finish 10
Duration 10
Cost 10

Risk+ Default Data Field Usage

Check for Data

To check to see if these fields are in use, create a table showing each field column and determine if
any there is any existing data.

Unigue ID

9
a0
120
121

1 =XYZIMS

Winimum Waximum | Most Likel

Duration Duration Duration

Fixed Cost | Remaining | Remaining | Remaining | Range | Early Finish | E

Finish

ensiivi
xpected | Late Finish

Vi

uration

Flag | Distrioution Reporting ID)

Curve

Index

Definition Mean Standard
Deviation

Standard
Deviation

1425 days 0 days 0 days 0 days
- ones $0| 1425 days 0 days 0 days 0 days
ct 50 0 days 0 days. 0 days 0 days
te 50 0 days 0 days| 0 days 0 days
te. 50 0 days 0 days. 0 days 0 days
te! 50 0 days 0 days| 0 days 0 days
te 50 0 days 0 days 0 days 0 days
te! 50 0 days 0 days| 0 days 0 days
Ve 50 0 days 0 days 0 days 0 days

[RIEE
51111
NA

NA
anent
1044113
12020013
2714
10014716

NA
NA
S
83
NA
NA
NA
NA

No
No
No
No
No
No
No
No
No

B IR I

B

0= Possible
0 = Possible
0 As Possible
0 #s Possible:
0| As Possible
0| As Possible
0| As Possible
0| As Possible
0| As Possible

Risk+ Field Table

Check Custom Fields

To check to see if Risk+ fields are used as custom fields:
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1. Select Tools > Customize > Fields.

2. Select each field that Risk+ uses and ensure the buttons for None and Data are selected.

Custom Fields [

Field

(@ Task ") Resourge Project Type: H

Field

Cost4

Costs

Costo

Cost?

Costd

Costd

Cost10 | |

[ Rename... ] [ Delete ] Add Field to Enterprise...

Custom attributes

@ MNore | [ Lookup... ] : [Formgla... ]

Calculationffor task and group summary rows

@ None | ) Rollup: | Maximum Use formula

Calculationffor assignment rows

@ MNore | ) Roll down unless manually entered

Values to gsplay

@ Data | Graphical Indicators...
(ox ][ comcel

Custom Fields

Options for Risk+ Fields
If a Risk+ field is in use, there are two options:

Delete or Move Data

First, the data can be deleted from the Risk+ field and copied over to another field if it needs to be
retained. If a Risk+ field is in use as a custom field, this can be removed by following these steps:

24 Version 2.0, 18 JAN 2012



SRA Process

A )
A\ 4
Qr

U.S.AIR FORCE

1. Select Lookup, Formula or Graphical Indicators, depending on the one used.

3

Custom Fields

Field

@ Task () Resourge Project Type:

Duraton[1]
-

Field

Duration 1

Duration2

Duration3

Duration4

Duration5
Durations
Duration?

Rename...] [ Delete ]

Import Field. ..

Custom attributes

() None  (0) [ Lookup. .. @ [Fnrmgla... ]

Calculation for task and group summary rows
©Ngne  © Rolup: © Uge formula

Calculation for assignment rows

@ Mong () Roll down unless manually entered

Values to display

@ Dpata ) Graphical Indicators. ..

Custom Fields

2. Delete any lookup values, formulas, or graphical indicators associated with the fields.

Formula for 'Duration3’

==

Edit formula

Duration3 =

[Remaining Curation]

FEED A=ER

Insert: [ Figld + ] ’ Function + ]

(=

]’ Cancel ]

Delete Formula
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3. Select the None or Data button for the field.

—
Custom Fields (|
Field
@ Task " Resourge Project Type: H
A
Field
Duration1

Durations

Durationd

Duration7 s
Rename. .. I { Delete I Add Field to Enterprise. .. Import Field. ..

Custom attributes

I Lookup... I * IFormgIa... I

Calculation for task and group summary rows
@ Ngne O Rolup: Use formuia

Calculation for assignment rows

@ Mone () Roll down unless manually entered

Values to display

@ Data Graphical Indicators. ..
o) (o

Custom Fields

4. Clear the data in the field. In this example, Duration 3 is the Most Likely Remaining
Duration column.

Unigue ID Name Probabilistic| Minimum Maximum | Most Likely | Sensitivity | Sensitivity | Sensitivity | Sensitivity
Fixed Cost | Remaining | Remaining | Remaining Range Early Finish | Expected | Late Finish
Duration Duration Duration Finizsh
1 = XKYZIMS S0 1425 days 0 days 0 days 0 days MM NA NA
2 — ones 50| 1425 days 0 days 0 days 0 days MM NA NA
45 ct 50 0 days 0 days| 0 days| 0 days NA NA SMM1
143 te 50 0 days 0 days| 0 days| 0 days NA NA G311
92 te 50 0 days 0 days| 0 days| 0 days aMei NA NA
91 te 50 0 days 0 days| 0 days| 0 days 1004413 NA NA
S0 te 50 0 days 0 days| 0 days| 0 days 122013 NA NA
120 te 50 0 days 0 days| 0 days| 0 days 274 NA NA
121 fe 50 0 days 0 days| 0 days| 0 days 101418 MNA NA
122 - nent $0 1425 days 0 days 0 days 0 days 5111 NA NA
444 =E §0 1425 days 0 days 0 days 0 days 5111 NA NA
445 50| 110 days 0 days| 79 days| 0 days SMM1 NA NA
445 50| 260 days 0 days| 260 days 0 days 10311 NA NA
447 50| 260 days 0 days| 260 days 0 days 101112 NA NA
443 S0 260 days 0 days| 280 days 0 days 303 MA MA
445 S0 280 days 0 days| 280 days 0 days Q204 MNA MNA
450 S0 265 days 0 days| 285days 0 days Si2ans MA MA
451 30 10 days 0 days 10 days 0 days 100318 MA MA
147 =l 50 0 days 0 days 0 days 0 days NA NA 6/8M1
146 50 0 days 0 days| 0 days| 0 days NA NA 5426111
e
Clear Data

26 Version 2.0, 18 JAN 2012



SRA Process

A )
A\ 4
«Qr

U.S.AIR FORCE

Note: It is important to understand why a field is in use before deleting any data.

Change Risk+ Field

Alternatively, the Risk+ data fields can be changed by following these steps:

27

1. Select Field Usage from the Risk Analysis menu.

Analysis Defaults...
Field Usage...
Risk Analysis...

Initialize Most Likely
Quick Setup...

Global Edit...
Brobabilistic Branching...
Risk Entry Form...

Risk Entry Table

BEqg L

Analysis Histograms
Duration Analysis
Cogt Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Risk Analysis i Beport  Collaborate

Field Usage Menu Option

2. Select the Risk+ field to modify.

Field Usage

7 ) |

For each row, select an available field from the drop list.

Task Reporting ID
Branch Definition
Branch ID

Rizk Critical Index
Rizk Critical Flag
Duration Mean
Duration Standard D eviation
Cost Mean

Cost Standard Deviation

]

Taszk Reporting 1D Mumber3 -
inirum Remaining Duration Diurationd -
ozt Likely Remaining Duration  Duration3
I aximum Remaining Duration Duration2
Duration Disribution Curve Murnber

Cancel

I umber3
Textd
Textg
Mumberd
Flagl
Temt2?
Test28
Text23
Text30 <

m

Select Data Field
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3. Select a new project data field from the dropdown list.

Field Usage

Pl

For each row, select an available

Tazk Reporting [D

field from the drop list.

Humber3 hd

tininium R emaining Duration
tost Likely Remaining Duration
b amirmurn Remaining Duration
Ciuration Distribution Curee

T ask Reparting |0
Branch Definition
Branch 1D

Rizk Critic.al Index

Rizk Critical Flag

Diuration Mean

Duration Standard D eviation
Cost Mean

Cost Standard Deviation

o]

Mumber3 o
MNumberd
Mumbers
M urnberb
Murnber?
Mumberd
Mumberd
MNumber1 0 n
Mumber! 1
Mumber! 2
Murmber 3
Murmber 4
TERLZT
Text30 -

m

Cancel

Select Replacement Data Field

4. The new data field selection is reflected in the Field Usage box.

Field Usage

B |

Tazk Reporting 1D

For each row, zelect an available field fram the drop list.

Humberg

Minimum Remaining Duration
Mozt Likely Remaining Duration
b axiniuni R emaininig Duration
Duration Digtribution Curve

Task Reporting 1D

Durationd o
Dluration3
Duration?
Mumberl

Mumnberf

m

Eranch Definition Textd

Branch IO Textd

Risk Critical Indes Mumberd

Risk Critical Flag Flagl | &

Duration Mean Teutdy

Duration Standard Dewviation Text2a

Coszt Mean Teut23

Cozt Standard Desiation Text3n A
ok | Cancel

Verify Data Field Replacement

\ 72
N7
Qr

U.S. AIR FORCE

5. Repeat steps 2-4 for any additional fields that require modification.
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Data Collection Phase

Determine Critical Paths
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Critical Path

The critical path is the longest path through the network in terms of the amount of time the entire
project takes. The tasks included on the critical path are assigned individually developed three point
estimates for the risk analysis. The Supplier identifies the critical path that is then validated and
agreed to by the Government. Follow the steps below to calculate the critical path:

Microsoft Project:

1. Make a copy of the schedule.

2. Ensure all logic for LOE tasks has been removed.

3. ldentify the latest finishing key task or milestone that the critical path is traced from.

4. Ensure all hard constraints have been removed and also remove soft constraints, except for
‘no earlier than’ constraint types.

5. Assign an appropriate, temporary deadline on the last task or milestone and recalculate the
schedule.

6. Manually trace the critical path from the last task or milestone. Tasks with the lowest total
float are those pushing the end finish date.

Open Plan Professional:

1. Make a copy of the schedule.

2. Ensure all logic for LOE activities has been removed.

3. Identify the latest finishing key activity or milestone that the critical path is traced from.

4. Ensure all On Target and Fixed Target types have been removed and also remove soft target
types, except for ‘No Earlier Than’ target types.

5. Assign an appropriate, temporary On Target date on the last activity or milestone and
recalculate the schedule.

6. Use Open Plan Professional’s Trace Critical Path Facility to trace the critical path from the
last activity or milestone.
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Near-Critical Paths

Depending how many tasks are on the critical path, additional near-critical paths may also be
included in the risk analysis to provide more fidelity by increasing the number of tasks receiving
individually determined three point estimates.

Determine Three Point Estimates

The most significant input for risk analysis includes assigning minimum, most likely, and maximum
remaining duration values for each tasks.

e Most Likely Duration:

e Risk+: The most likely remaining working days required to complete a task. The most
likely duration estimate is usually equal to the remaining duration found in the schedule.
However, in some cases, it may be necessary to modify these values if the schedule is
too optimistic or pessimistic.

e Open Plan Professional: The most likely total working days required to complete a task.
The most likely duration estimate is usually equal to the original duration found in the
schedule. However, in some cases, it may be necessary to modify these values if the
schedule is too optimistic or pessimistic.

e Best Case / Optimistic / Minimum Duration: The minimum remaining working days
required to complete a task that has at least a 5 percent chance of occurring. The estimator
should be able to list the success factors necessary for the duration estimate to occur.

o \Worst Case / Pessimistic / Maximum Duration: The maximum remaining working days
required to complete a task that has at least a 5 percent chance of occurring. The estimator
should be able to list the delaying factors necessary for the duration estimate to occur.

The terms for explaining durations vary from organization to organization. The following table
groups the more common terms together.

Minimum | Most Likely | Maximum

Optimistic Normal Pessimistic

Best Case Duration Worst Case

Duration Terms

Three point estimates may be derived from applying individual three point estimates or global edits,
both introducing risk and opportunities to the networked schedule.
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Individually Determined Three Point Estimates

The following types of tasks are evaluated and assigned individually determined three point
estimates with supporting rationale:

e Critical Path Tasks: Identified as the program critical path in the IMS
o Near-Critical Path Tasks: Specified in the CDRL in Block 16 and identified in the IMS
e High Risk Tasks: Identified in the program risk management plan or by a CAM / IPT

Some points to keep in mind when determining three point estimates include:

¢ Durations, not dates, should be considered when determining three point estimates.

e When using Risk+, the time left to complete work (remaining duration), not original
duration, should be considered when determining three point estimates.

e When using Open Plan Professional, the original duration, not remaining duration, should be

considered when determining three point estimates for in-progress activities. Original
duration and remaining duration are equal for all other activities.
Note: For in-progress activities, these duration estimates are later converted to be based on
the remaining durations (which are based on user selections in the Activity Progress dialog
box) during the risk analysis process. This process is completed in the background by Open
Plan Professional.

e Only factors pertaining solely to a particular task’s duration should be taken into account.

e  Minimum and maximum durations should be based on reasonable optimism and pessimism.

e Extreme situations, such as a tornado destroying the plant, should not be factored into the
estimates. As such, an estimate must have at least a 5 percent chance of occurring.

e Three point estimates are documented in data worksheets with rationale provided for the
minimum and maximum duration estimates for each task.

e Areview of actual past program performance, if available, may aid in determining three
point estimates.

e Government may validate three point estimates.

Note: Some programs constrain the best case and worst case remaining
durations to those values that have a 90 percent confidence. This reduces the
distribution tail skewing. Document the definitions used for the three point
estimates in the SRA Ground Rules and Assumptions and in the SRA report.
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The following is an example of data collected for individually determined three point estimates:

Three Point Estimates
MIN ML MAX MIN DELTA MAX DELTA
Activit Crecl Org Dur | Opt Dur |[Rem Dur| Pess
= » WBS ! IPT CAM Activity Description lin lin lin Dur (in Rationale Rationale
Unique 1D Path
days] days] days] days]
DOuration is based on past The ST client build stratequ has
2M3ITS |121311241 [ASmith  |CP1 |Validate DataLoad O Fun 2 7 & & g |EEeuimdmsemmeds |\ R
client set-up tasks There are no|unanticipated or changed
anticipated changes. requirements may occur.
DOuration is based on past DOuration is based on past
214480 121311241 [ASmith  |CP1 |Execute Backup of Dry Fun 2 Client 1 1 1 g |[EEMmUESEEMED | EEe G EneEs
client set-up tasks There are no | client set-up tazks There are no
anticipated changes. anticipated changes.
. - IST client build strategy haz
24430 [121311241 [ASmitk  |CP1 Ee“"d Mercury Scrpts for Critical 5 3 5 2| changed, resulting in a possible
rocesses - N N
delay in completing this task.
Approsimately 81 of the
delivered records have been
successfullyloaded. 2 data
types have not yet been
Day-by-day plan supparts started.
208480 1213112612 | A Smith CP1  |Load Open Purchasze Orders - Mack 2 25 4 7 g completion within the MIM
duration. Sioftw are changes that
occurredinIST testing have
had unforseen impacts an the
conwversion programs.
Time ta execute will vary bazed
L an the number of outstanding
Dueimibleredampes: transports, If the ranzport
21dddn 121311231 | ASmith CP1  |Impart &ll Transports into R Ory Pun 2 1 1 1 3 execution time. There is no parts. P
L dch queue is larger than expected,
anticipated changss. the duration willincrease, OT
will be utilized if needed.
Duration is based on past Duration is based on past
214500 121311231 | A Smith CP1  |Restare Ory Fun 2 Client 1 1 1 2 enecution time. There areno | executiontime. There are no
anticipated changes. anticipated changes.

Individually Developed Three Point Estimate Data Collection
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Global Editing / Risk Banding

Global editing, also known as risk banding, refers to the process of applying a Low, Medium, or
High risk rating to a group or groups of activities. This serves as a convenient way to apply three
point estimate inputs to large portions of the schedule. Tasks may be grouped based on a similar risk
characteristic, CAM / IPT, Work Breakdown Structure (WBS) or technical issue associated with
risk. Global editing may be used for tasks that are not included on the critical path, near-critical
paths, or deemed to be high risk. These are tasks that are not required to have individually developed
three point estimates assigned. Rationale must be provided when identifying risk levels. The risk
ratings are defined below.

e Low Risk: There is a good chance the team meets or exceeds the Most Likely Duration
identified in the schedule.

e Medium Risk: There is a good chance the team meets the Most Likely Duration identified
in the schedule.

e High Risk: There is a good chance the team does not meet the Most Likely Duration
identified in the schedule.

Percentages for minimum and maximum durations need to be determined for global editing. The
following are examples of values for low, medium, and high risk based on sample durations.

- R,

Percentages of most

Most Low Risk Medium Risk High Risk likely durations to
Likely 85% 110% 90% 115% 95% 125% — use for tasks
Duration Min Max Min Max Min Max identified as low,
1 0.84 1.1 0.9 1.1 0.95 1.25 medium or high risk
4 34 44 36 46 38 5
3 6.8 8.8 7.2 92 76 10
16 13.6 17.6 14 4 18.4 16.2 20 . . .
32 272 35.2 26.8 36.5 304 40 < Resulting minimum
and maximum

remaining durations

Example of Global Editing Percentages

For example, using the percentages above for a task that has a most likely duration equalling16 days
and is deemed to be medium risk:

e  Minimum Duration = 14.4 days (90% of 16 days)
e Maximum Duration = 18.4 days (115% of 16 days)
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The following is an example of data collected for global edits:

Global Risk Assignment Spreadsheet

WEBS Code P CAM WBS Name Start Finish Risk [Low, Medium, High) Rationale
Activities

Mo outstanding ILS issues. Anticipate favorable results for MS

PRA1212 2 Psmith  [IL5 Management Slar-ii7 Talin7 Low iy
PMMLLLELY 5 PSmith |Interface Contral Agreement (IC4) Development Pracess 20-AugUBA | W-Apr0d Low Allthe |45 and D requried Far 10 are identifizd and in the
provess of being deusloped
PR1112141 72 PEmith | Interface Contral Agreement [ICA) Development Process[10]  |22-Aug 088 | 16-8ug07 Low Allthe IC.3 and DEAS requrisd for 10 are identified andin the
prioess of heing developed
PR111214.11 3 FSmith |OFAS- ADS ICA [10] 238006 A 6-Aug07 IMledim This is anew DF A% system and also includes A0S FRE with
Tre ssury s there is greater risk of delays.
PRMALIZI4LL 3 PSmith | Tech Execution 28-Aug-08 A& §-Bug-07 Medium This is @ new DF A2 system and also includes A0S FRE with
Tre asury s there is greater risk of delays.
FA11214011 3 F Smith | Establish sustem to system sonnectivity ZiAugEA | E-Augl? Pledium This iz anew DFAS system and alsa includes A0S FRS vith
Tre.asury s there is arearer risk o delays
PRLL214.12 3 FSmith |DFAS - APYRFFYMICA[LD] 2880906 A 6-Aug07 IMledium This requires hersting with DISA which requires funding which
increases rish.
FR111214.121 3 F Smith | Tech Execution 28 Aug-06 A 6-Aug07 IMedium This requires hesting with DISA which requires funding which
increases rish.
[SYRRREXFRER] I P Smith | Establish system ta system cannectivity 2Aug06A | B-Augd7 Medium iz equtes hosing wh IS which 12quis Fncing which
FRATITZIALE z P Smith | DT A5 - CWET ICA L] e EET = Coonmestisity established Lo risk
: z P Srmith | Teeh Eveoufion A ar T ERpr T Lo Connestivity established. Low isk.
z F Sroith | Establich system to system sonnectiuiy ERar i A7 Tow Connestivity established. Lo rizk,
3 F Smith | DF£.3 - DCAS [FRS]ICA (1] AL UER | E-Augly Low Coonmestivity established. Low risk.
PRI 14180 B F Smith | Teeh Evecuion FALgE R | E-Pugl7 Low Connestivity established. Lo isk.
Pz iaial] 3 F Smith | Establich system to system sonnectiuig HAGTE A | E-AaglT Low Conneetivity established. Low risk.
FMALLZI4LE 2 P Smith |DFAg-DORS - B [GFWCF]IGA 1] z07 1E-fug 07 Medium Fequirements are not cle.r about DORS abiity ta replace FOR,
P12 14151 2 Psmith | Tech Execution a7 le-Bagen7 Medium Fiequitements ate niot cle.r sbout DD abiity 1o replace FOF:
FRMUZI4IE] 2 P Smith | Establish system ta system sonnectivity 207 16-Pug07 Medium Frequirements are net cle.ar about DO ability 12 replace FOR,
FRAATIZ1417 B F Smith | OF A5 - OCFS CA 1] O A | BAugl o Conneetiviy established. Low sk,
FRAAIIZIA1T] B F Smith_| Tesh Eveouion Do E R | E-PuglT Tow Coonnectiviy established Lo sk
FIATZIAT] 3 P Sroith | Establish system to system sommectiiy E N T Lo Connestivity established. Low isk.
FRALIZT, z F Smith | DLMIG CORICA [1] i B Lo Coonmectivity established. Lo isk.
FRATIIZ 14157 B F Smith | Teeh Eveottion Ear ER] Lo Coonnectivity established. Low isk.

Global Editing Data Collection

Determine Distribution Curves

A distribution curve must be assigned to each task that has a three point estimate and is chosen based
on known factors about the task, three point estimates and confidence in the schedule. These are used
to model how durations should be selected during each iteration.

Different terms may be used to explain the same concepts related to distribution curves. The
following table groups these terms together.

Most Likely Less Likely
(unless uniform distribution) (unless uniform distribution)

Peak Edges

Mode Tails

Distribution Curve Terms
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Normal Distribution Curve

For a normal distribution curve, the most likely value is at the center of the distribution range. Most
values occur near the peak, with those on the edges unlikely to occur. For this distribution, the mode
and mean are identical.

A normal distribution curve is preferable when:
e Confidence in three point estimates is high and just as likely to be wrong either way.

o Compared to the triangular distribution, the normal distribution has a lower standard
deviation. As a result, values towards the edges are relatively less likely to occur while
values near the center are relatively more likely. Thus, a normal distribution should be
chosen over a triangular distribution with the same range when there is higher
confidence in the estimates.

e Number of factors influencing the duration is relatively large.

e The duration would be expected to change smoothly as more of the factors come into
play. If the negative or positive factors are unlikely to all occur at once then it is unlikely
that the extreme duration values occur. In this case, the smoother tapering off of
probabilities in the normal distribution is preferred to the more abrupt triangular
distribution where the probabilities remain significant to the edge of the distribution,
then abruptly go to zero.

e Confidence in the schedule is high.

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

Cumulative Probability

0.1

3/1/2010 3/14/2010 3/28/2010

Completion Date

Normal Distribution Curve
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Triangular Distribution Curve

For a triangular distribution curve, the most likely value can be placed anywhere in the range of the
distribution, not necessarily at the center, with the probabilities decreasing uniformly from the peak
to the edges. Events at the edges retain significant probability of occurrence.

A triangular distribution curve is preferable when:
o The worst case or best case is expected but the possibility of things going “a little worse” or

“a little better” still needs to be allowed.

e Permitting the schedule to be skewed to the left or right provides a more realistic
simulation result.

e An example when triangular distribution would be preferable is for a task that should
take four days to complete, but could possibly take five, and could even take six, but
should definitely not take seven days.

e Number of factors influencing the duration is relatively small.
e The duration would be expected to change significantly if those factors come into play.
e Confidence in the schedule is low.

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

|| 0.1
v i I

3/1/2010 2/14/2010 3/28/2010

Cumulative Probability

Completion Date

Triangular Distribution Curve (1)
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3/1/2010

u"IHH

3/14/2010

Completion Date

Cumulative Probability

3,/28/2010

Triangular Distribution Curve (2)
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Beta Distribution Curve

For a beta distribution curve, the most likely value can be placed anywhere in the range of the
distribution, not necessarily at the center, with the probabilities decreasing smoothly but quickly
from the peak to the edges. Events at the edges are extremely unlikely.

A beta distribution curve is preferable when there is a higher level of confidence in the estimates,
resulting in fewer extreme values.

The beta distribution combines key qualities of the normal and triangular distributions. Specifically,
it has the "smoothness" of the normal distribution. At the same time, the most likely value can be
placed anywhere in the range, similar to the triangular distribution.

The attributes that distinguish the beta and triangular distributions are the same as those that
distinguish the normal and triangular distributions. Therefore, a beta distribution would be preferable
over a triangular distribution when the possible outcomes are expected to vary smoothly, and when
extreme values are unlikely to occur. This distribution operates much like the triangular, but doesn’t
choose endpoints as often.

A beta distribution with the most likely value in the center of the range looks similar to a normal
distribution. However, a beta distribution has a smaller standard deviation than a normal distribution
with the same range that implies a higher level of confidence in the estimate.

0.9

0.8

0.7

0.6

0.5

0.4

0.3

Cumulative Probability

0.2

0.1
Ll,l.l.._.. 0

3/5/2010 3/14/2010 3/26/2010

Completion Date

Beta Distribution Curve (1)
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3/1/2010

3/11/2010

Completion Date

3/26,2010

Cumulative Probahility

Beta Distribution Curve (2)
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Uniform Distribution Curve
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For a uniform distribution curve, the most likely value is between the minimum and maximum

values so each task duration is equally likely to occur.

A uniform distribution curve is preferable when:

No task duration is any more or less likely than others.
There is not enough information to justify a more sophisticated guess.

3/1/2010

3/14/2010

Completion Date

3/28/2010
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Cumulative Probability

Uniform Distribution Curve
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Execution Phase

Conducting the risk analysis consists of the following steps:

Set Up

Assign Risk Parameters
Run the Risk Simulation
Analyze the Results
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Various tools may be used to perform a risk analysis, including Risk+ and Open Plan Professional.

Instructions for using both these tools are included below.

Risk+

The process for conducting an SRA using Risk+ includes four individual operations, as shown in the
chart below. The significant activities associated with each are numbered below their respective

operations.
Assign Risk Run Risk
Setup Parameters Simulation -> gudnahzelesults
\ 4 A4 \4 \ 4
Identi .
1. Ensure Risk+is fy Select Risk Analysis
Installed Reporting and Analysis Histograms
Preview Tasks | 4 s
Specifv Risk Duration
2. Select Settings Initialize Most p(':.‘CIfV. - Analvsi
in MSP Likel Analysis .
V Options
- . . Cost Analysis
3. Open R.|sk+ Assign Risk Start Risk
Entry View Parameters to . i
Simulation

and Save File

Entire Project |

Refine Risk
Parameters

Critical Path
Analysis

Sensitivity
Analysis

Risk Gantt
Chart

SRA Operations and Activities Using Risk+
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Setup

Ensure Risk+ is Installed

Risk+ is a risk analysis add-in that integrates with Microsoft Project to quantify the cost and
schedule risks associated with a project. Once installed, Risk+ becomes an internal tool within
Microsoft Project with menu items, input screens, a risk analysis toolbar, and a Monte Carlo
simulation tool. This allows for all risk analysis functions to be performed within Microsoft Project.

The screenshot below shows the Risk+ toolbar and menu that should appear once Microsoft Project
is opened. These items are automatically added to Microsoft Project when Risk+ is installed. All
necessary functions to complete a risk simulation and view results are listed under the Risk Analysis
menu. Ensure that both the Risk+ toolbar and menu appear when the Project file is opened.

otf| Risk Analysis | Report  Collaborate  Window  Help
—
Analysis Defaults... \o Group - @ & =@ @ _ o X By _
g Field Usage... Tasks -l A L
o Risk Analysis... I ) )
|.k Mext | IMS UNID WBS  Count Links Stats OO0S5 Trace Window = Run! 8 1
Initialize Most Likely
W Chart Res Usage | Z-Status | 5D FD | Re-Sched In-Progr | Status-As-Sched _
N Quick Setup... [ 3l - . =
- ) roup ~ & lv= 2] A = Run! AsTech~ @ & & i
o~ Global Edit... L - X
= Probabilistic Branching... 3
8| = X % Complete: Physii
| Risk Entry Form... [=] [=]| com 2008 [atr4,zo08 [,z
B Risk Entry Table | : Aug|Sep| Oct [Nov [Dec| Jan [Fe
e (AMS) Project 19% L=
Analysis Histograms 99% =
Duration Analysis 100% &, 83
Cost Analysis Ine Review (IBR) 100% k
- Revi 100% Mo 111
Critical Path Analysis p review
iz 0%
Sensitivity Analysis — 0%
Risk Gantt Chart E Integration Phase 0%
Risk+ Help Topics for Developmental System 0%
About Risk+ ptem 0%
ms 0%

Risk+ Toolbar and Menu
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Select Settings in Microsoft Project

Microsoft Project has several settings that need to be checked and possibly modified prior to running
the risk analysis.

Select Tools > Options to check the settings.

Tools | Project  Risk
Tracking b
Macro 3
Organizer...
Custormize 3
Options...

Tools Menu
View Settings

1. Select the View tab.
2. Indent name should not be selected.
3. Show summary tasks should not be selected.
e Itis important to ensure there are no logic ties, constraints, or deadlines associated
with summary tasks and that proper logic is captured in the detailed level tasks.

Options
‘ Interface Security
Calculation Spelling Collaborate
General Edit Calendar

Default view: |Task Faorm E'
Calendar type: |Gregorian Calendar |z|
Date format: | 1/28/02 EI

Show
Status bar Scroll bars OLE links indicators
Windows in Taskbar Entry bar Project screentips
Bars and shapes in Gantt views in 3-D

Cross project linking options for 'Program XYZ IMS.mpp'
Show external successors || Show links between projects dialog box on open

Show external predecessors [ Automatically accept new external data

Currency options for 'Program XYZ IMS.mpp'

Symbol: Decimal digits:
Flacement: Currency: H
Outline options for 'Program XYZ IMS.mpp'
Show outline symbal Show project summary task
[] show outine number

View Settings
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Schedule Settings

1. Select the Schedule tab.
2. Tasks will always honor their constraint date should not be selected.
3. Select OK.

Cptions @

l General Edit Calendar ]
Interface Security
Calculation Speling Collaborate l

Schedule options for Microsaft Office Project
Shaw scheduling messages

Show assignment units as a: |Percentage |Z|
Scheduling options for 'Program XYZ IMS.mpp'

Mew tasks: |5tart On Project Start Date IZ|

Duration is entered in: |Days |E|

Waork is entered in: [Hours [=]

Default task type: [Fixed Units [=]

Mew tasks are effort driven
[ Autolink inserted or moved tasks
Split in-progress tasks
I_D Tasks will always honor their constraint dates I
|| Show that tasks have estimated durations

Mew tasks have estimated durations Set as Default

o] |_cons

Schedule Settings
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Open Risk+ Entry View and Save File
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Open the table used to assign the risk parameters by selecting Risk Entry Table from the Risk
Analysis menu.

B8y L

Risk Analysis i Report  Collaboratg

Analysis Defaults...
Field Usage...

Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...

Probabilistic Branching...

Risk Entry Form...
Risk Entry Table
Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Risk Entry Menu Option

The Risk Entry Table displays five columns of fields always available in Microsoft Project. These
columns are not populated until utilized by Risk+ and are required to run the Monte Carlo
simulations.

Unigue I[12| Task Name

g2 CDR Complete

91 TRR Cycle 3 Complete

50 UAT Complete

120 Milestone C Complete

121 Go Live

445 Program Management Fv™11
445 Program Management Fy12
447 Program Management Fv'13
448 Program Management Fv"14
449 Program Management Fv15
450 Program Management P16
451 Program Management Fy17
141 Prepare for COR

140 Finalize CDR Presentation
139 Conduct COR

[=]

“Duratol ™!
0 days

0 days

0 days

0 days

0 days
79 days
260 days
260 days
260 days
260 days
265 days
10 days
26 days
15 days
5 days

Rept ID E|

Win Rdurlz‘

ML Rdurlz‘ Max RduE

Dur Curvelz‘

o o o oo o oo o0 o0 oo oo

0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days

0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days

o e e 2l e e e e e e o e e @

Risk Entry Table

Save the Microsoft Project file as the Set Up file. The file is saved as a separate file so the previously
performed steps do not have to be repeated for each new risk simulation.
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Assign Risk Parameters

Four steps are included in assigning the risk parameters to tasks:

Initialize Most Likely

Identify Reporting and Preview Tasks

Reporting Tasks

Identify Reporting and Preview Tasks

Assign Risk Parameters to the Entire Project
Refine Risk Parameters to Select Tasks

A 4
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Identify the reporting tasks by typing a 1 next to the task in the Rept ID column. The reporting and
preview tasks may also be selected with the Risk Entry Form.

Uniquel[12| Task Name
52 CDR Complete
91 TRR Cycle 3 Complete
50 UAT Complete
120 Milestone C Complete
121 Go Live

[=]

Remainin Rept ID
Duratiurg E

0 days
0 days
0 days
0 days
0 days

0
0
0
0

Reporting Task

Preview Task

Iin Rdur,

[=]
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days

ML RdurE Max RduE

0 days
0 days
0 days
0 days
0 days

DurCuweE

[ R LE R L R % |

A task or milestone identified as a preview task has its statistics displayed during a simulation. Only

one task can be the preview task during a simulation and the preview task is automatically a
reporting task. Identify the preview task by typing a 2 next to the task in the Rept ID column.

Uniquel[12| Task Name
92 CDR Complete
9 TRR Cycle 3 Complete
50 UAT Complete
120 Milestone C Complete
121 Go Live

[=]

Remainin Rept ID
Duratqu El

0 days
0 days
0 days
0 days
0 days

_\DDID

Min Rdur

[=]
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days
0 days 0 days

ML Rdurlz‘ Max RduE

0 days
0 days
0 days
0 days
0 days

Dur Curvelz‘

Pd | B3 B3R R

Preview Task

Tip: To view statistical data for the entire program during simulation, choose
the Project Summary bar as the preview task. This can be accomplished by
either inserting a summary bar for the project or checking the “Show Project
Summary Task” option by selecting Tools>Option>View in Microsoft Project.
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Initialize Most Likely

Use the Initialize Most Likely function to copy the remaining durations to the Risk+ Most Likely
Remaining Duration field for all tasks. Select Initialize Most Likely from the Risk Analysis menu.

Risk Analysis h Report  Collaborate

Analysis Defaults...

Field Usage...
o Risk Analysis...
Initialize Muost Likely
Quick Setup...
Global Edit...
Brobabilistic Branching...
Risk Entry Form...
Risk Entry Table

B gL

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Initialize Most Likely Menu Option

Note: Only Initialize Most Likely one time. Doing so more than once can lead to
errors. Also, if a project does not have a status date, Risk+ assigns the current
date as the status date during this step.
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The ML Rdur column is now populated. The most likely values equal the remaining durations.

Unigue ID

140
139
123
413
127
128
417
418
415
414
391
350
392
385
384
353
357

Task Name

Finalize COR Presentation
Conduct COR

Draft ICA

Conduct Megotiations for ICA
Finalize ICA

Aguire Signature for ICA
Draft DCA

Conduct Negotiations for DCA
Finalize DCA

Aguire Signature for DCA
Prepare DRR Checklist

Review DRR Checklist tems for Interna)

Prepare DRR Briefing

Conduct DRR Briefing Dry Run

Conduct DRR
Prepare DRR Report
As=zign DRR Findings

Remaining
Duration

15 days
5 days
30 days
35 days
15 days
5 days
30 days
35 davs
15 days
5 days
2 days
2 days
5 days
2 days
3 days
§ days

1 day
e —

Initialize Most Likely Results

49

Rept I

o oo o o o o0 o0 o000 o0oo o

Min Rdur ML Rdur

0 days 15 days
0 days S days
0 days 30 days
0 days 35 days
0 days 15 days
0 days 5 days
0 days 30 days
0 days 35 days
0 days 15 days
0 days 5 days
0 days 2 days
0 days 2 days
0 days S days
0 days 2 days
0 days 3 days
0 days § days
0 days 1 day

.

Max Rdur

0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days
0 days

Dur Curve

o oo o o o o000 o000 o
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Assign Risk Parameters to Entire Project

Assign risk parameters for all tasks in a project by using the Quick Setup or Global Editing functions
in Risk+. These risk parameters should be those that are assigned to the majority of tasks. Groups of
tasks and individual tasks are further refined through additional global edits and individually
assigned three point estimates later.

Quick Setup

The Quick Setup command initializes the risk parameters for each task based on the selected level of
confidence, according to the defaults specified in the Analysis Defaults dialog box.

1. Select Quick Setup from the Risk Analysis menu.

Risk Analysis i Beport  Collaborats

Analysis Defaults...
Eield Usage...
Bisk Analysis...

Initialize Most Likely
Quick Setup...

Global Edit...
Brobabilistic Branching...
Risk Entry Form...

Risk Entry Table

T

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Rizk Gantt Chart
Risk+ Help Topics
About Risk+

Quick Setup Menu Option
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2. Select High, Medium or Low Confidence for the schedule estimates.

Quick Setup

B
Project:  Program 72 IMS.mpp

Fleaze indicate a level of confidence in your
zchedule estimates:;

Cancel
" High Confidence

{* Medum Confidence

" Low Confidence

Quick Setup

High Confidence: Confident in the accuracy of the Most Likely Durations
Risk+ Defaults:
Minimum Duration= minus 10% of Most Likely Durations
Maximum Duration= plus 10% of Most Likely Durations

Medium Confidence: Somewhat confident in the accuracy of the Most Likely Durations
Risk+ Defaults:
Minimum Duration= minus 25% of Most Likely Durations
Maximum Duration= plus 25% of Most Likely Durations

Low Confidence: Not confident in the accuracy of the Most Likely Durations
Risk+ Defaults:
Minimum Duration= minus 50% of Most Likely Durations
Maximum Duration= plus 50% of Most Likely Durations

Note: The confidence level percentages and the normal distribution curve are
the Risk+ default values that are assigned for the various risk analysis functions
the program uses. Select Analysis Defaults from the Risk Analysis menu to view
or modify these settings.
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3. The assigned minimum durations, maximum durations and distribution curves now appear
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for all tasks. The 3 in the Dur Curve column represents the normal distribution curve.

Unique ID

203
204
205
208
207
208

Task Name

Write FDS for FD'S RMM2100

Obtain Estimates for FO'S RMM2100
Obtain FDS Approval for FDS RMMZ2101
Write FTP for FD'S RMM2100

Approve FTP for FDS RMKM2100

FDS Complete for FD'S RMM2100

Write FDS for FDS RMM3100

Obtain Estimates for FOS RMM3100
Obtain FDS Approval for FDS RMM3T10I
Write FTP for FD'S RMM3100

Approve FTP for FDS RMKM3100

Remaining
Duration

10 days
2 days
2 days
20 days
10 days
0 days
10 days
2 days
2 days
20 days

5 days

Rept ID

=IN=-AR-AN=-1N-IN-AE-IN-AN-IK-1N-]

Quick Setup Results

52

Min Rdur

7.5 days|
1.5 days|
1.5 days|
15 days|
7.5 days]
0 days|
7.5 days|
1.5 days|
1.5 days]
15 days|
3.75 days

Version 2.0, 18 JAN 2012

ML Rdur

10 days|
2 days|
2 days|

20 days|

10 days]
0 days

10 days
2 days|
2 days]

20 days|
5 days

Max Rdur

12.5 davs)
2.5 days|
2.5 days|
25 days

12.5 days]

0 days|

12.5 days
2.5 days|
2.5 days]

25 davs

.25 days|

Dur Curve
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Global Editing

Another option for applying risk parameters to the entire project is using the Global Editing function.
This function calculates the minimum and maximum remaining durations as percentages of the most
likely duration.

1. Select Global Edit from the Risk Analysis menu.

Risk Analysis h Report  Collaborate

Analysis Defaults...

Field Usage...
o Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...
Probabilistic Branching...
Risk Entry Form...
Risk Entry Table

B L

Analysis Histograms
Duraticn Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Rizk Gantt Chart
Risk+ Help Topics
About Risk+

Global Edit Menu Option

53 Version 2.0, 18 JAN 2012



A )
A\ 4
«Qr

U.S.AIR FORCE

SRA Process

2. Specify the global editing parameters.

- N Global Edit LD [
Percentage to subtract
from Most Likely Duration Project: Program Y2 IM5.mpp
to calculate Minimum Lirits Apply Ta

Duration
T Set minimum to most kely minus |25 k4

FPercentage to add to Most bﬂ—'Set maximum to most likely plus 25 %

Likely Duration to
calculate Maximum
Duration

¢ Entire Project <= Apply these risk parameters to
™ Selection the entire project

Curve

- A A A

|—'-' " 1. Uniform  © 2 Triangular ™ 3. Normal " 4 Beta

——

Choice of distribution
curves to apply for risk
analysis

Cancel |

Global Editing

Note: The global edit selections that first appear are the Risk+ default values
that are assigned for the various risk analysis functions the program uses. Select
Analysis Defaults from the Risk Analysis menu to view or modify these settings.

3. The assigned minimum durations, maximum durations and distribution curve now appear for
all tasks. The 3 in the Dur Curve column represents the normal distribution curve.

54

Global Editing Results

Unique ID¥ Task Mame Remaining Rept ID Win Hdur ML Rdur ax Hdur ur Lurve:
Duration
203 Write FDS for FDS RMWM2100 10 days 0 7.5 days) 10 days 12.5 days
204 Obtain Estimates for FDS RMM2100 2 days 0 1.5 days| 2 days 2.5 days|
205 Obtain FOS Approval for FDS RMM2101 2 days 0 1.5 days| 2 days 2.5 days|
206 Write FTP for FOS RMM2100 20 days 0 15 days| 20 days 25 days|
207 Approve FTP for FDS RMKM2100 10 days 0 7.5 days| 10 days 12.5 days
208 FDS Complete for FDS RMM2100 0 days 0 0 days 0 days 0 days|
222 Write FDS for FDS RMM3100 10 days 0 7.5 days| 10 days 12.5 days|
223 Obtain Estimates for FOS RMKM3100 2 days 0 1.5 days| 2 days 2.5 days|
224 Obtain FDS Approval for FOS RMM3101 2 days 0 1.5 davs| 2 days 2.5 days|
225 Write FTP for FOS RMM3100 20 days 0 15 days| 20 days 25 days|
228 Approve FTP for FDS RMM3100 E days 0 3.75 days S days 8.25 days
227 FDS Complete for FOS RMM3100 0 days 0 0 days 0 days 0 days|
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Refine Risk Parameters
Global Editing
Risk parameters may be further refined by applying global edits to a select group of tasks.

1. Highlight the relevant tasks.

Unique ID Task Name Remaining Rept ID Min Rdur ML Rdur Max Rdur Dur Curve
Duration
203 Write FDOS for FDS RMM2100 10 days 0 2.5 days 10 days 12.5 davs 2
204 Obtain Estimates for FO'3 RMM2100 2 days 0 1.7 days 2 days 2.5 days 2
2058 Obtain FOS Approval for FDS RMM2101 2 days 0 1.7 days 2 days 2.5 days pd
206 Wirite FTP for FDS RMM2100 20 days 0 17 days 20 days 25 days 2
207 Approve FTP for FOS RMNM2100 10 days 0 2.5 days 10 days 12.5 days 2
208 FDS Complete for FDS RMM2100 0 days 0 0 days 0 days 0 days 2

€ FTF for FDS

mplete for FD
ite FDS S RMK4100

Select Tasks for Global Edit
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2. Select Global Edit from the Risk Analysis menu.

Risk Analysis i Report  Collaborate

Analysis Defaults...
Field Usage...
o Risk Analysis...
Initialize Most Likely
;_S Quick Setup...
o Global Edit...
?=  Probabilistic Branching...
=1 Risk Entry Form...
B4 Risk Entry Table

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Global Edit Menu Option

3. Specify the global editing parameters.
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Percentage to subtract
from Most Likely Duration
to calculate Minimum
Duration

Percentage to add to Most
Likely Duration to
calculate Maximum

Duration

Choice of distribution |
curves to apply for risk |—'

J._.—-"'=ln- Set minimurn to mast kely minus |3 k4
—

Global Edit (>
Project: Program =<YZ IMS.mpp
Limnitz Apply To

" Entire Project e

[0 =

e S 2t aximum to most likely plus * Selection

Curve

- A A A

=== (" 1 Uniform ™ 2 Triangular 3. Nomal

o]

" 4 Beta

Cancel |

Apply these risk parameters to
the selection of tasks
highlighted

analysis
Selecting Global Edit Distribution
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4. The assigned minimum durations, maximum durations and distribution curve now appear for
the selected tasks. The 2 in the Dur Curve column represents the triangular distribution

curve.
Unique ID Task Name Remaining Rept ID Min Rdur ML Rdur Wax Rdur Dur Curve
Duration
207 Approve FTP for FOS RMNM2100 10 days 0 7.5 davs 10 days 12.5 days 3
208 FDS Complete for FDS RMWM2100 0 days 0 0 days 0 days 0 days 3
222 Write FO'S for FO'S RMKM3100 10 days 0 9.5 day 10 days 11 day 2
223 Obtain Estimates for FOS RMM3100 2 days 0 1.9 day: 2 days 22 day: 2]
224 Obtain FDS Approval for FOS RMM3101 2 days 0 1.9 day 2 days 2.2 day: 2
225 Write FTP for FDS RMM3100 20 days 0 19 day 20 days 22 day 2
226 Approve FTP for FOS RMM3100 S days 0 475 day! Sdays 5.5 day 2
227 FD5 Complete for FDS RMM3100 0 days 0 0 day: 0 days 0 day: 2
240 Write FO'S for FO'S RMKM4100 10 days 0 9.5 day 10 days 11 day 2
241 Obtain Estimates for FO'S RMM4100 2 days 0 1.5 davs 2 days 2.5 davs 3
242 Obtain FD'S Approval for FOS RMM&101 2 days 0 1.5 days 2 days 2.5 days 3

Global Editing Results

Individually Assigned Three Point Estimates

1. Reference the CAM / IPT data spreadsheet to assign the individually determined minimum
and maximum duration estimates.

Individually Developed Three Point Estimate Data Collection

Unsave Aotivity Desor iption Org | Minimom | Rem | Maxiwun
203 Write FDS for FDS RMM2100 10 days 8 10 days 12
204 Obtain Estimates for FOS RMMZ100 2 days 1 2 days 4
205 Obtain FDS Approval for FOS RMM2100 2 days 1 2 days 3
206 Write FTP for FDS RMM2100 20 days 18 20 days 22
207 Approve FTP for FOS RMM 2100 10 days 5 10 days 12

2. Find each task in the schedule to receive individually determined three point estimates.

57
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3. Enter the minimum and maximum duration estimates into the Risk+ Entry Table by typing

in the corresponding cell.

A )
A\ 4
«Qr
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Unigue 1D

203
204
205
206
207
208

Task Name

Write FDS for FDS RMM2100

Obtain Eztimates for FOS RMM2100
Obtain FDS Approval for FDS RMM2101
Write FTP for FD'S RMM2100

Approve FTP for FOS RMM2100

FDS Complete for FO.S RMM2100

Write FO'S for FD'S RMM3100

Obtain Estimates for FOS RMM3100
Obtain FOS Approval for FDS RMM3101
Write FTP for FDS RMM3100

Approve FTP for FDS RMKM3100

FOS Complete for FO:S RMM3100

Remaining
Duration

10 days
2 days
2 days

20 days

10 days
0 days

10 days
2 days
2 days

20 days
5 days
0 days

Rept ID

0
0
0
0
0
0
0
0
0
0
0
0

Win Rdur

9 daysg
1 da
1 da
18 days
5 daysg

0 days
9.5 days
1.9 days
1.9 days
18 days

4,75 days

0 days

ML Rdur

10 days
2 days
2 days

20 days

10 days
0 days

10 days
2 days
2 days

20 days
5 days
0 days

Max Rdur

12 days|
4 days|
5 days]

22 days

12 days|

0 days
11 days
2.2 days
2.2 days
22 days
5.5 days

0 days

Dur Curve

GO | B | B3 B L BRI R R R R P

Individually Developed Three Point Estimate Assignments in IMS
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Run Risk Simulation

The following steps are required to run a Monte Carlo simulation using Risk+.

Select Risk Analysis
Select Risk Analysis from the Risk Analysis menu.

Risk Analysis i Beport  Collaboratd

Analysis Defaults...

Field Usage...
o Risk Analysis...
Initialize Maost Likely
Duick Setup...
Global Edit...
Probahilistic Branching...
Risk Entry Form...
Risk Entry Table

By Iy I

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Rizk Gantt Chart
Risk+ Help Topics
About Risk+

Risk Analysis Menu Option
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Specify Risk Analysis Options
Specify the following options in the Risk Analysis dialogue box:

e lterations: The number of iterations to perform during the simulation. It is important that
enough iterations are run for results to be statistically significant.

e The following are the different types of analysis that may be selected:
Duration Analysis: Calculates the duration mean and standard deviation for all tasks. It
IS not necessary to perform a duration analysis to generate completion date histograms
for reporting tasks.

Cost Analysis: Calculates the cost mean and standard deviation for all tasks, along with
a cost histogram. Costs must be applied to tasks in the IMS to run this type of analysis.

Critical Path Analysis: Identifies tasks that are not normally on the critical path but
become critical once risk is introduced to the schedule, calling attention to areas that
may need special attention. It is important to note that a constraint (Must Finish No Later
Than) or a deadline must be applied to the Microsoft Project file for the Critical Path
Analysis to run. The constraint or deadline should be applied to one of the reporting
tasks.

Sensitivity Analysis: Determines how the finish date of a project is affected by changes
in its individual task durations. By identifying the tasks that have the greatest impact on

the project finish date, this analysis helps direct risk mitigation efforts to areas where
they are most effective.

e Analysis Notes: Additional analysis detail may be added if desired.
Risk Analysis 9 eS|

Froject:  Program =7 IMS . mpp
Iterations: {1000 Cancel

Options

[v DCiuration Analysis Iv Sensitivity Analysiz
Iv Cost Analysis
[v Critical Path &nalpsis

Analypziz Motes

Second rigk analysiz un on September 14, 2011

Risk Analysis Options
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Start Risk Simulation

Select OK to start the risk simulation.
Rick Analysis L% [

Froject:  Program =7 IMS. mpp
[terations: {1000 Cancel

Options

[v Ciuration Analysis Iv Sensitivity Analysiz
Iv Cost Analysis
[v Critical Path &nalypsis

Analysiz Motes

Second rigk. analysiz run on September 14, 2011

Risk Analysis Start

The Risk Analysis Status dialog box displays the preview task’s progress as the analysis runs.

Risk Analysis Status = EY
Progress uiD: 51 Cancel
Elapzed: 0741 Remaining: 133 Task: TRR Cycle 3 Complete

1.2 20
Completion 5
P 12 1.8 -
Current: 104713 % 15 g
Earliest: 10113 |2 1 122
Latest 0MA3 | |3 -
1.0 10
= B
w =
I Statistics E o9 ne g
(=] c =
Samples: a3z =z 0.3 g
tean To Complete: G306 08 0.3
Standard D eviation: 1.4
35% Confidence Interval: 01 0 PzE:.‘Ei"CE.‘m Eﬁnomple;;é 100

Risk Analysis Status Dialog Box
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When the simulation is finished, a completion date histogram and other statistical data for the

preview task are displayed.

Risk Analysis Status

Progress
1915  Remaining:

Elapzed:

Carnpletion
Expected:
Earliest:

Latest:

I Statistics
Samples:
Mean To Complete:
Standard Deviation;

95% Confidence Interval:

1047413
10143
1014413

L= | o) e
Tazk: TRR Cycle 3 Complete
Histogram
0.30 1.0
N 0.9
0.5 08 £
07 'r'a:
= 020 =
b N 05 ©
S 015 05 5
o
o) =
I 0.10 ] T m
: =] 03 S
0.2 g
0.05 '
@ 01 ©
B =
10113 173 10M14M3
Completion Date

Risk Analysis Status Dialog Box

Note: This dialogue box may be closed manually or closes automatically after one

minute.
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Analyze Results

Running the simulation is only the first part of the SRA process. Collecting and interpreting the
results so they effectively aid the program in understanding and mitigating risks is the next
significant step. After the simulation has been run, the following data may be available for analysis
(depending upon the options selected during the simulation):

Analysis Histograms- Duration and Cost
Duration Analysis

Cost Analysis

Critical Path Analysis

Sensitivity Analysis

Risk Gantt Chart

In addition, there may also be an SRA Trend Analysis available if a chart has been created and
maintained to document the results of previous SRAs. This is not an output that Risk+ provides.

With this data, the analyst should seek to develop answers for the following questions:

63

What is the probability of completing the project or a specific milestone by a particular date?
What tasks have the greatest likelihood of delaying the project?

What tasks not currently on the critical path have the greatest chance of appearing on the
critical path sometime in the future?

Does the project have adequate schedule margin?

What is the trend of the simulation results? Is the completion projection slipping each time
an SRA is run?

Are there any trends in the three point estimates for individual tasks on the critical path?
How do the three point estimates compare with actually observed duration variances?
Duration variance analysis helps to validate the three point estimates.
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The analysis results may be selected by using the Risk Analysis menu.

Risk Analysis | Report  Collali

Analysis Defaults...

Field Usage...
w  Risk Analysis..,
Initialize Most Likely
Quick Setup...
Global Edit...
Probabilistic Branching...
Risk Entry Form...
Risk Entry Table

i T T

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart

Risk+ Help Topics
About Risk+

Risk+ Output Menu Options

Note: Duration, Cost, Critical Path, and Sensitivity Analyses are optional. Data
is displayed from the last analysis the options are selected for.
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Analysis Histograms
Estimated Completion Date Histogram

Follow the steps below to view the Estimated Completion Date Histogram results:

1. Select Analysis Histograms from the Risk Analysis menu.

Risk Analysis h Beport  Collaborate

Analysis Defaults...

Eield Usage...
o Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...
Brobabilistic Branching...
Risk Entry Form...
Risk Entry Table

Bl L

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

- |
Analysis Histograms Menu Option
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2. Select a reporting task to see the simulation results. The Estimated Completion Date
Histogram and Table appear in the detail window.

Unique ID Task Name Remaining Rept I Min Rdur ML Rdur Max R
Duration
91 TRR Cycle 3 Complete 0 days 2 0 days 0 days [I
121 Go Live 0 days 1 0 days 0 days I
4
Mame: |G'3' Live | Duration: [] Effort driven Previg
Start: | 10/14/16 [»| Finigh: |10/14/16 [v|] Tasktype: |Fixedunits  [»] %
Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue 1D: 121 Each bar represents 2 days
MName: Go Live
0.30F ;f Completion Probability Table
=
ozst N 0s £  Prob Date Prob Date
B % 0.05 101316 0.55 10M19M16
> 020 975 010 10114116 060  10/20/16
S v A 015 1014116 065 1072016
2 015 F] 5 © 020 101716 070  10/21116
o o] 04 & 025 101716 0.75 1072416
L piot 03 = 0.30  10M17M16 0.80 1072516
Y_.{ 0 % 0.35 10M18M16 0.85 1072516
0.05 [} 040 10/18/16 090 1072716
Ny o 0.45 10/18/16  0.95 10/28/16
10M1M16  10/20M8 11/ 016 0.50  10/19/16 1.00 111016

Completion Date

Second risk analysis run on September 14, 2011

Estimated Completion Date Histogram and Table
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The Estimated Completion Date Histogram and Table identifies the cumulative probability of the
estimated finish date after risk is introduced. Results vary from run to run.

The following information is included for the Estimated Completion Date Histogram and Table:

Identifying Information

Includes the following information:
o Date and time of the analysis

e Number of samples (iterations)
e Unique ID of the reporting task used for the analysis
o Name of the schedule used for the analysis

Date: 9/14/2011 1:50:51 PM

Samples: 1000
Unigue ID: 121
MName: Go Live

0.30 10

] 08
025 ——
=

. 07
g- 0.20 .-
S s s 5
= 05t 5@
= N 04 g
L 10 03 =
Ve o E
0.05 s

0.1

N
101116 10/20116 11016

Completion Date

Second risk analysis run on September 14, 2011

Completion Std Deviation: 3.55 days
95% Confidence Interval: 0.22 days
Each bar represents 2 days

Completion Probability Table

Prob Date Prob  Date

0.06  10/13M16 0.55  10/19/16
0,10 10/14/16 0.60  10/20/16
015 10/14/16 0.65 10/20/16
0.20  1017/16 070 10/21116
0.26  10/17/16 0.75  10/24/16
030 1017/16 0.80  10/25/16
0.35  10/18M16 0.85  10/25/16
0.40  10/18/16 0.90 10/27/16
0.45 10/18M16 0.95  10/28/16
0.50  10/19/16 1.00  11/10M186

Estimated Completion Date Histogram and Table
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Completion Standard Deviation

¢ Indicates the degree of clustering around the mean (average) value.

e The greater the standard deviation, the less clustering. Therefore, possible completion dates
are spread further apart in time.

e The greater the standard deviation, the mode, median and mean values are less pronounced
and other dates have a greater likelihood of occurring.

o Inthis case, a standard deviation equaling 3.55 days indicates that the time between the
mean +/- 3.55days accounts for 68.3% of all probable outcomes. There is a 68.3% chance of
finishing in this timeframe.

Date: 9/14/2011 1:50-51 PM
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue 1D: 121 Each bar represents 2 days
MName: Go Live
0.30 ;? Completion Probability Table
el N . & Pob Dae Prob Date
= 0.05 101316 055  10/19/16
z 020 “T 2 010 1014A6 060 102016
= 08 & 015 10/1416  0.65 10/20/16
2 018 o 0.5 o 020 101716 070 10/21/16
o N 04 B 0.25 1011716 0.75  10/24/16
L o010 03 = 030 101716 0.80 10/25/16
YT 02 g 035 10/18/M16 0.85 10/25116
0.05 o 040 10M18M16 0.90 10/2716
N o 045 10/1816 095 10/28/16
1011118 1020018 1MH0ME 0.50 10/19/16 1.00 11/10/16

Second risk analysis run on September 14, 2011

Completion Date

Estimated Completion Date Histogram and Table
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95% Confidence Interval

Monte Carlo analysis uses a representative data sampling based on the distribution type
assigned to the tasks. The result is a calculated estimate of the mean and distribution. The
95% confidence interval helps determine how “statistically exact” the simulation is.
Indicates the quality of the estimate (sampling error).

Always centered around the sample mean.

Says in effect: “T don’t know where the real mean is, but I know it’s around here
somewhere.”

The larger the confidence interval, the more likely it is to contain the real mean. Risk+ uses a
95% confidence interval as the default.

Sampling error is unavoidable but can be reduced by repeat sampling.

Should not be confused with “confidence” that a task completes before a certain date.

In this case, a confidence interval of 0.22 days indicates that Risk+ is 95% confident that the
mean is accurate within +/- 0.22 days, signifying the confidence and possible amount of
variation for the estimated finish date.

Frequency

Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 davs
Samples: 1000 94% Confidence Interval: 0.22 days

Unigue ID: 121 Each bar represents 2 days
Mame: Go Live

0.20 ;? Completion Probability Table
B-
o=l N 05 £ Puob Date  Pob Date
S5 005 10/13M16 055  10/19/16
0.20 07 § 010  10/14/16 060  10/20/16
08 = 015 10/14/16 0.65 10/20/16
R~ 05 @ 020 10476 070 1021/16
N 04 £ 025 101716 075 10/24/16
0.10 02 = 030 10/17/16 080  10/25/16
N 0o E 035 1011816 085 102516
s
0.05 O 040 10M8M6 090 10/27/16
N o 045 10/18/16 095 10/28/16
104118 1020M8 111016 0.50 1071816 1.00 1110/16

Second risk analysis run on September 14, 2011

Completion Date

Estimated Completion Date Histogram and Table
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Bar Intervals
¢ Indicates how many days are represented by each vertical blue bar shown in the histogram.
e Inthis case, each vertical blue bar represents an interval of two working days.

Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days

Samples: 1000 95% Confidence Interval: 0.22 days
Unigue 1D: 121 I Each bar represents 2 days I

Name: Go Live

0.30 ;f Completion Probability Table
-
sl N 0z £ Pob Daie  Prob Date
S 005 101316 055 10/19/16
= 020 °72 010 101416 060 10/20/16
= U5 2 015 1014116 0.65 10/20/16
R RE BN 05 9 020 1017716 070 10/21/16
@ N 0e £ 025 10M7M6 075 10/24/16
L 010 02 S 030 101716 0.80  10/2516
N 0o £ 035 101816  0.85 1012516
s
0.05 O 040 10M8M6  0.90 10/27M6
N o 0.45 1041816  0.95  10/28/16

101116 12016 111016 0.50 10/18/16 1.00 11/10116

Completion Date

Second risk analysis run on September 14, 2011

Estimated Completion Date Histogram and Table

Completion Dates
e The completion dates shown along the bottom of the histogram indicate the earliest,
expected and latest completion dates.
e The earliest and latest completion dates are variable from run to run. The expected finish
date (middle value) is the true mathematical mean of the distribution (50th percentile).
e The following completion dates are shown in the results below:
Earliest Completion Date: 10/11/16
Expected Completion Date: 10/20/16
Latest Completion Date: 11/10/16

Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue ID: 121 Each bar represents 2 days

Name: Go Live

0.30 ;? Completion Probability Table
0.25 N pe £  Pmob Date Prob Date
S 005 10316 055 1019/16
= 020 078 010 1014116 060  10/20/16
= 08 2 015 10/1416 065 10/20/16
ERUREI N 05 @ 020 10716 070 10/21/16
@ N 04 & 025 101716 075 1024116
I g10 02 S 030 10A7A6  0.80  10/25/16
N 0o E 035 101816  0.85 10/25/16
0.08 “ O 040 10MBAM6 090 10/27/16
N o1 045 10/18/16 095  10/28/16

101116 102008 11018 0.50 10/19/16 1.00 11710116

Completion Date

Second risk analysis run on September 14, 2011

Estimated Completion Date Histogram and Table
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e The height of each bar indicates the percentage of time a particular date interval is calculated

as the most likely finish during the simulation. In this run, each bar represents an interval of
two working days.

e The highest bar (mode) indicates the range occurring most often during the simulation. In
this run, the project completed about 27% of the time in the two-day interval between
10/16/16 - 10/18/16, more than any other interval.

e The most likely range (occurring the most often during the simulation) is variable from run
to run, so it is not a good indicator of the predicted finish date. The expected completion date
is a better predictor. In this case, the expected completion date is 10/20/16.

Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue 1D: 121 Each bar represents 2 days
Mame: Go Live
0.20 ;? Completion Probability Table
1.2
0.25 N los £ Prob Date Prob Date
= 0.05 1071316 055 10/19/16
> 020 1°752 010 1014716 060 10/20/16
c 0e = 015 10/14/16 065  10/20/16
=R XL IS 05 g 020 10/1716 070 10/21/16
@ N {os & 025 1071716 075 10/24/16
L o0 loz S 030 1071716 0.80  10/25/16
- 02 E 035 1071816  0.85 10/25/16
s
0.08 O 040 1071816 090 10/27/16
Ny 11 045 101816  0.95  10/28/16
101118 1072018 111018 0.50 10719116 1.00 11710116

Second risk analysis run on September 14, 2011

Completion Date

Estimated Completion Date Histogram and Table
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Date: 9/14/2011 1:50:51 PM
Samples: 1000
Unigue ID: 121
Mame: Go Live

Completion Date

0.3 1.0

108
02 los £
-

.3?
§ 0.2 08 %
S oas ] s 5
g L2
@ N 04 S
L .1 loz S
-\T_‘T 0.2 g
0.05 1% 5

104

N
10M1M6 1020116 1110116

Second risk analysis run on September 14, 2011

Completion Std Deviation: 3.55 days

95% Confidence Interval: 0.22 days
Each bar represents 2 days

Completion Probability Table

Prob  Date Prob  Date

0.05 101316 0.55 101916
010 101416 0.60 10/20/16
015 101416 0.65  10/20M16
0.20 101716 070 10/21/16
0.25 101716 0.75  10/24116
0.30 101716 0.80 10/25M16
0.35 101816 0.85 10/25/16
040 101816 090 10/27M16
045 101816 095 10/28M16
0.50 101916 1.00 11110186

Estimated Completion Date Histogram and Table

using the S-shaped curve by following the steps shown below.

For example, the probability of completing on or before 10/18/16 can be determined by

1. Locate where the date of
10/18/16 approximately lies at
the bottom of the histogram

1

0.3
0.25¢
a 0.20
[
2. Look at the right edge of the 0.15
bar where this intersects the
S-shaped curve 0.10
0.05¢}

2,

/

—

//"’

Probability

ey

N

N

7

Nm

Cumulat)

011116

10/20/16

11110016

Completion Date

3. This intersects the S-shaped curve
at a value between 0.4 and 0.5,
estimated to be .45

4, Therefore, the cumulative or
combined probability of finishing
on or before 10/18/16 is about

0.45 or 45%

5. The probability of finishing on
10/19/16 or later, is then about
1.0 - 0.45 = 0.55, or 55%

Estimated Completion Date Histogram and S-Shaped Curve
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Completion Probability Table
e Tabular view of the S-shaped curve, showing the cumulative probability of completing on or
before a specific date.
e These dates should be compared to the target finish date established by the program to
determine the extent that mitigation efforts may be needed.

Date: 91472011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue 10: 121 Each bar represents 2 days

Mame: Go Live

0.30F ;? Completion Probability Table
1 =

oz N lgg £ |Prob Date Prob Date
5 |005 101316 055 1011916
> 020} 1°7 2 010 101416 060  10/20/16
c 196 = |o015 101416 065 10/20/16
3 0150 R g 105 o 020 10M716 070 10/21/16
@ W loe £ | 0258 101716 075 10724116
W p1of lo- = |030 101716 080 10/25/16
N - oo 5 | 035 10/18M16  0.85 10/25/16
0.05 “ O | 040 10M8M6 090 10/27/16
Ny 191 045 10/18/16 095 10/28/16
10M1M6 102016 1111 016 0.50 10719116 1.00 11110716

Completion Date

Second risk analysis run on September 14, 2011

Estimated Completion Date Histogram and Table

o Inthis case, the probabilities of finishing on or before specific dates can be derived from the
table shown below.

Completion Probability Table

rob  Date Prob Date
0.05 10/13/16 055  10M9/M16
010 101416 060  10/20/16

015 10/14/16  0.65 10/20/16 There is a 70% chance of
020 101716 070  10/21/16 completing on or before
025 10/17/16 075  10/24/16 10/21/16

030 101716 0.80 10/25M16
035 101816 0.85 10/25M186

There is a 456% chance 040 101816  0.90 10/27/16
of completing on or 0.45  10/18/16 095  10/28/16
before 10/18/16 050 10/19/16 100 1106

Estimated Completion Date Table

Estimated Cost Histogram
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1. Select Analysis Histograms from the Risk Analysis menu.

Edqg L

Risk Analysis i Report  Collaborate

Analysis Defaults...
Field Usage...

Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...

Probabilistic Branching...

Risk Entry Form...
Risk Entry Table
Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Analysis Histograms Menu Option
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2. Select a reporting task to see the simulation results.

A )
A\ 4
«Qr

U.S.AIR FORCE

Unigue ID Task Name Remaining Rept ID Min Rdur ML Rdur Max Rdur Dur Curve
Duration
9 TRR Cycle 3 Complete 0 days 2 0 days 0 days 0 days
I 121 Go Live 0 days 1 0 days 0 days 0 days
4
MName: |G° Live | Duration: [V] Effort driven [ Previous ] [ Next ]
ot [orsie  [¢]  Fehe [10/145 [v] Tesktper  [Faedunits  [o]  scCompleter  [0%
Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigue ID: 121 Each bar represents 2 days
MName: Go Live
0-20 3'? Completion Probability Table
B
0.2 N g £  Prob Date Prob Date
- .065 0.05 10/13M16 0.55  10/19/16
= 020 072 010 1011416 060 10/20/16
S 0.8 5 015  10/14/16 0.65 10/20/16
2 01 = 05 o 0.20 101716 0.70  10/21/16
=t N = 0.25 1017116 0.75  10/24/16
L 010 =] 0.30  10/17/16 0.80  10/25/16
YT 0 g 0.35 10/18/M16 0.85 10/25/16
s
0.05 O 0.40 10/18/16 0.90 1027116
NRW v 0.45  10/18/M16 0.95 10/28/16
101116 102018 111016 0.50 10/19/16 1.00 1110/16
Completion Date
Second risk analysis run on September 14, 2011
Estimated Cost Histogram and Table
3. Place the cursor anywhere in the Detail window.
Unigue ID Task Name Remaining Rept ID Min Rdur ML Rdur Max Rdur Dur Curve
Duration
9 TRR Cycle 3 Complete 0 days 2 0 days 0 days 0 days 3
121 Go Live 0 days 1 0 days 0 days 0 days 3
4
MName: |G° Live | Duration: [V] Effort driven [ Previous ] [ Next ]
Start: | 10/14/16 :l Finigh: 10/14{16 :l Task type: Fixed Units :I % Complete: 0% =
Date: 9/14/2011 1:50:51 PM Completion Std Deviation: 3.55 days
Samples: 1000 95% Confidence Interval: 0.22 days
Unigque ID: 121 Each bar represents 2 days
MName: Go Live
0.0 ;f Completion Probability Table
B
0.25 N s £  Prob Date Prob Date
- .065 0.05 101316 0.55  10/19/16
=z 020 ST2 010 1014116 060 10/20/16
S 0.8 5 015 10114116 0.65 10/20/16
2 015 = 05 o 0.20 1017116 0.70  10/21/16
=t N =] 0.25 1017116 0.75  10/24/16
L o0 03 3 0.30 1017116 0.80 10/25/16
YT 0 g 0.35 10M18/16 0.85 10/25/16
s
0.05 O 0.40 101816 0.90 10/27/16
N o 045 10M18/16 095 10/28/16
101118 1020018 M08 0.50 10/19/16 1.00 11/10/16
Completion Date
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
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4. Press the down arrow on the keyboard or use the scroll bar on the right to scroll down to the
cost histogram.

Unique 1D Task Name Remaining Rept ID Min Rdur ML Rdur Wax Rdur Dur Curve
Duration
91 TRR Cycle 3 Complete 0 days 2 0 days 0 days 0 days 3
121 Go Live 0 days 1 0 days 0 days 0 days 3
4
Mame: |G° Live | Duration: [¥] Effort driven [ Previous ] [ Mext ]
Start: | 10/14/18 [+] Finish:  [10/14/18 [#] Tasktype: |[Fixedunits  [#] o Complete: [0% 2
Date: 9/14/2011 1:50:51 PM Cost Standard Deviation: 544 739.73
Samples: 1000 95% Confidence Interval: $8,768.99
Unigue 1D: 121 Each bar represents $25,000.00
Mame: Go Live
0.30 1.0 Cost Probability Table
0.5
0.28 N 0s £ Prob  Cost Prob Cost
; % 0.05  $3,908,677.92 0.55  §3,989,375.58
=020 3.A = 010 $3,934,038.92 0.60  $3,996,057.58
S 0.8 5 015  §3,943559.75 0.65 $4,001,817.08
2 018 05 o 0.20  §3.952.317.08 0.70  54,006.029.67
z 0.4 % 025  $3956.728.08 076  54,012.242.33
AL ] 03 S 030 $3.963.373.92 0.80  $4,018,992.00
3 0.2 g 0.35  §3.964.892.58 0.85 54.030.975.33
0.0% T 0 0.40  $3,967,956.25 0.90  $4,043,077.08
@k = |~ 045 5397411842 095 $4,06042517

$3,872,37475 5353578190 5410719092 0.50  53,982,395.50 1.00 5$4,107,190.92

Cost
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
The Estimated Cost Histogram and Table identifies the cumulative probability of the estimated cost

after risk is introduced. The results vary from run to run. The same information that is provided in
the Estimated Completion Date Histogram and Table is provided for cost.
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Cost Standard Deviation
e The greater the standard deviation, the mode, median and mean values are less pronounced
and other costs have a greater likelihood of occurring.
e Inthis case, a standard deviation equaling $44,739.73 indicates that the amount between the
mean +/- $44,739.73 accounts for 68.3% of all probable outcomes. There is a 68.3% chance
of the costs falling within this amount.

Date: 9/14/2011 1:50:51 PM | Cost Standard Deviation: $44.739.73 |
Samples: 1000 95% Confidence Interval- 58,768 99
Unigque ID: 121 Each bar represents $25,000.00
Mame: Go Live
0.30 ;” Cost Probability Table
B
025 N 0e £ Prob Cost Prob Cost
° S 005 390867792 055 $3,989,375.58
= 020 °7S 010 §393403892 060 $3.996057.58
c 05 £ 015 $394355975 065 54,001,817.08
3 o0 § 05 » 020 $3962317.08 070  $4,006.02967
o 0 & 025 $3.956728.08 075 §4.012.242.33
L p10 N 0: = 030 $3963,37392  0.80 54.018.992.00
=3 bp E 035 5396489258 085 $4,030,975.33
0.08 “ 3 040 $3967.95625  0.90 $4,043,077.08
@I\ = |” 045 5397411842 095 54,06042517

$3,872,374.75 53,985781.90 35410719082 0.50  $3,982,995.50 1.00  $4.107.190.92

Cost
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table

95% Confidence Interval
¢ In this case, a confidence interval of $8,768.99 indicates that Risk+ is 95% confident that the
mean is accurate within +/- $8,768.99, signifying the confidence and possible amount of
variation for the estimated cost.

Date: 914/2011 1:50:51 PM iation-
Samples: 1000 | 95% Confidence Interval: $8,765.99 |

Unique ID: 121 Each bar represents 525 000 00
MName: Go Live

0.20 ;-f Cost Probability Table
-
025 N 0s £ Prob Cost Prob  Cost
., 5 005 $390867792 055 5398937558
z 020 TS 010 $393403892 060 $3.996057.58
= 05 £ 015 5394355975 065 $4,001.317.08
S o § 05 p 020 $3962317.08 070  54,006,02967
o 0e = 025 5395672808 075 54.012.242.33
T 010 N 0: = 030 $3963,37392  0.80 54.018.992.00
N wp E 035 5396489258 085 54,030,975.33
0.05 “ & 040 $3.967.95625  0.90 $4.043.077.08
@I\ = o 0.45 $3.97411842 095  $4.060.42517

$3,672 37475 $3,985781.890 54,107 15092 0.50 $3.982,935.50 1.00 $4.107.190.92

Cost
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
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Bar Intervals
¢ Indicates how much money is represented by each vertical blue bar shown in the histogram.
e Inthis case, each vertical blue bar represents an interval of $25,000.00.

Date: 9/14/2011 1:50:51 PM Cost Standard Deviation: $44,739.73
Samples: 1000 95% Confidence Interval: $8.768.99
Unique 1D: 121 | Each bar represents $25,000.00 |
Mame: Go Live
0.30 ;“ Cost Probability Table
R
025 N ve £ Prob Cost Prob Cost
3'; ‘c'}_: 0.05 53.908,677.92 055 53,989,37558
020 o 010  $3,934,035.92 0.60 $3,996,057.58
S 0.8 T 015 53.943,559.75 065 54,001,817.08
2 01 § 0.5 © 020 53.952.317.08 0.70 54,006,029 67
i 04 = 0.25  $3,956,725.08 0.75  $4,012,242.33
i g10 N 02 = 030 $396337392 080 54.018.992.00
] 03 g 035 53.964 89258 085 $4,030,975.33
0.05 5] 0.40 $3,967,956.25 0.90 $4,043,077.08
@K I 1 045 5397411542 0.95 5406042517

3387237475 53598578150 5410719052 0.50  $3.982.995.50 1.00 $4.107.130.92

Cost
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table

Completion Costs
e The costs shown along the bottom of the histogram indicate the minimum, expected and
maximum costs.
e The minimum and maximum costs are variable from run to run. The expected cost (middle
value) is the true mathematical mean of the distribution (50th percentile).
e The following costs are shown in the results below:
Minimum Cost: $3,872,374.75
Expected Cost: $3,985,781.90
Maximum Cost: $4,107,190.92

Date: 9/14/2011 1:50:51 PM Cost Standard Deviation: $44,739.73
Samples: 1000 95% Confidence Interval: $8,768.99
Unique 1D: 121 Each bar represents $25,000.00
MName: Go Live
0.30 10 Cost Probability Table
09
025 N 2s £ Prob Cost Prob  Cost
s 8 005 $3908 67792 055  $398937558
= 020 - 010  $3,934,038.92 060  $3,996,057 58
< 0E = 015  $3,943,559.75 065  $4,001,817.08
2 018 § 15 g 020 $3,952,317.08 0.70  $4.006,029.67
@ 04 = 025 $3956728.08 075 $4.012242 33
I g.10 N 03 3 030 $396337392 080 §4,018,99200
NN 02 E 035  $3,964,892 58 085 $4,030,975.33
0.08 N 3'1 &) 040  $3,967,956.25 0.90  $4,043,077.08
| 045  $3974 11842 095 §4.060425 17

$3,87237475 8§3,885781.90 5410719082 0.50  $3,982,995.50 1.00  $4.107.190.92

Cost

Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
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Frequency

e The height of each bar indicates the percentage of time a particular cost interval is calculated
as the most likely cost during the simulation. In this run, each bar represents an interval of
$25,000.

e The highest bar (mode) indicates the range occurring most often during the simulation. In
this run, the cost calculated about 27% of the time in the $25,000 interval between
approximately $3,947,374.75 and $3,972,374.75, more than any other interval.

e The most likely range (occurring the most often during the simulation) is variable from run
to run, so it is not a good indicator of the predicted cost. The expected cost is a better
predictor. In this case, the expected cost is $3,985,781.90.

Date: 9/14/2011 1:50:51 M Cost Standard Deviation: $44,739.73
Samples: 1000 95% Confidence Interval: 58,768.99
Unique ID: 121 Each bar represents $25,000.00
Mame: Go Live
0.30 10 Cost Probability Table
09
025 N b5 £ Prob Cost Prob  Cost
v7 3 005 5390867792 055 $3.939.375.58
> 020 - 010 5$3,934,038.92 060 $3.996,057.58
c 0E = 015 53,943.559.75 065 54.001.817.08
3 015 § 05 g 0.20 5$3,952,317.08 070 54,006,029.67
@ 04 = 025 $3,956,728.08 075 $4.012.242.33
L g.10 N 03 3 030 $3,963,373.92 030 $4.018.992.00
N o2 E 035 5$3,964,89258 085 $4.030,975.33
0.05 ) 040 53,967.956.25  0.90 54.043,077.08
@ﬁ @L\IF\‘J 01 045 $3.974.11842 095 $4.06042517

$3,672, 37475 $3985781.80 354107189052 0.50  $3,982,995.50 100 $4.107,190.92

Cost

Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table

Cumulative Probability and S-Curve
e Indicates the likelihood of completing with a cost less than or equal to a given value.

Date: 9/14/2011 1:50:51 PM Cost Standard Deviation: 544.739.73
Samples: 1000 95% Confidence Interval: $8,768.99
Unigue ID: 121 Each bar represents $25,000.00
Mame: Go Live
030 ;-f Cost Probability Table
-
0.25 pa & | Prob  Cost Prob  Cost
.T % 0.05 53,908,677 92 0565  $3,989.375.58
o020 Cl.ﬁ o 010  5$3.934,035.92 060 53,996,057 58
S 0.6 I 015 5394355975 0.65 54,001,817.08
2 01 § 0.5 v 020 53.952.317.08 0.70 54,006,029 67
@ (= 025 5$3.956,725.08 0.75 54,012,242 33
£ g0 N o2 = | 030 $3.963.373.92 080 $4.018,992.00
[ 03 g 035 5396489258 0.85 54,030,975.33
0.05 ] 040  5$3.,967,956.25 0.90 54,043,077.08
@l\ I 1 045  53.974118.42 0.95  54,08042517

$3,872, 37475 3388578180 34107190482 0.50 $3.982,995.50 1.00 $4.107.130.92

Cost

Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
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e For example, the probability of costing less than or equal to $4,000,000.00 can be
determined by using the S-shaped curve by following the steps shown below.

2. Look at where the bar intersects
the S-shaped curve at this amount

1. Locate where the value of
$4,000,000.00 approximately lies at
the bottom of the histogram

0.30F ————1.0
= N S e
N3 7 5
20t —
A 06 X
S 0.15 '\ 05 o
5 N -
L-oo010f N 03 S
- > E
0.05} N \T\? ;j 3
~ NNEN

$3,872,374.75 $3,985,781.90
Cost

$4,107,190.92

3. This intersects the S-shaped curve
at a value between 0.6 and 0.7,
estimated to be .65

4. Therefore, the cumulative or
combined probability of costing
less than or equal to
$4,000,000.00 is about 0.65 or

5. The probability of costing
$4,000,001.00 or more is then
about
1.0 - 0.65 = 0.35, or 35%

65%

Estimated Cost Histogram and S-Shaped Curve

Cost at Completion Probability Table
e Tabular view of the S-shaped curve, showing the cumulative probability of costing less than
or equal to a specific value.
e These costs should be compared to the target costs established by the program to determine
the extent that mitigation efforts may be needed.

Date: 9/14/2011 1:50:51 PM
Samples: 1000
Unique 1D: 121
Name: Go Live

Cost Standard Deviation: $44,739.73
95% Confidence Interval: $8,768.99
Each bar represents $25.000.00

0.20 ;-f Cost Probability Table
ol
02 N 0z £ | Prob Cost Prob  Cost
- 5 | 005 $3308677.92 055 5398937558
Z 020 72| 010 5393403892 060 $3996 057 58
c 06 2| 015 §3943559.75  0.65 $4,001,817.08
3 o1s g 05 3 | 020 $3962317.08 070 $4.006029.67
@ 0e = | 025 $3.956728.08 075 $4.012,242.33
L g1o = 0z = | 030 $3.963.373.92 080 $4.018,992.00
N o, E | 035 5396489258 085 $4.030.975.33
0.05 “ 3 | 040 $3.967.95625 090 $4.043,077.08
@mm o 045 §3.974118.42 095 $4.060.42517
ey 0.50 $398299550  1.00 54.107,190.92

Cost
Second risk analysis run on September 14, 2011

Estimated Cost Histogram and Table
e The examples below demonstrate how to read the Cost Probability Table.
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costing less than or

There is a 30% chance of

equal to $3,963,373.92

Cost Probability Table

Cost

53,908 677 .92
$3,934.038 .92
$3,943 55975
$3,952,317.08
$3,956,728.08
§3,963,373.92
53,964,892 58
$3,967 956.25
53,974 118.42
$3,982,995.50

Prob
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.50
0.95
1.00

Cost

$3,989.375.58
$3,996,057 58
$4,001,817.08
£4,006,029.67
54,012,242.33
§4.,018,992.00
$4,030,975.33
54.043,077.08
54,060,425 17
£4,107,190.92

There is a 65% chance of

costing less than or equal to

$4,001,817.08

Estimated Cost Table

Duration Analysis

To view the Duration Analysis results, select Duration Analysis from the Risk Analysis menu.

Risk Analysis i Beport  Collaborate)

Analysis Defaults...
Eield Usage...
o Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...

Risk Entry Form...
Risk Entry Table

By Iy L

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Probabilistic Branching...

Duration Analysis Menu Option

81
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This analysis shows the duration mean and standard deviation in the presence of risk for each task.

Task Mame Rem Duration Mean Std Dev
-/ FDS RMM2100 35 days  88.37 days 2.94 days
Write FO'S for FDS RMM2100 10 days 10.3 days 0.61 days
Obtain Estimates for FDS RMKM2100 2 days 2.33 days 0.64 days
Obtain FOS Approval for FDS RMKM2100 2 days 267 days 0.82 days
Write FTP for FDS RMKMZ100 20 days 20.03 days 0.859 days
Approve FTP for FDS RMK2100 10 days 8.99 days 1.32 days
FDS Complete for FDS RMM2100 0 days 0 days 0 days
= FO'S RMM3100 &b days  87.74 days 212 days
Write FOS for FDS RMM3100 10 days 10.25 days 0.25 days
Obtain Estimates for FDS RMKM3100 2 davys 2.04 days 0.05 days
Obtain FOS Approval for FDS RMKM 3100 2 days 2.05 days 0.05 days
Write FTP for FOS RMK 3100 20 days 20.53 days 0.5 days
Approve FTP for FD'S RMK3100 5 davs 5.12 days 0.12 days
FDS Complete for FDS RMKM3100 0 days 0 days 0 days
= FO'& RMM4100 &b days  87.29 days 2.25 days
Write FDS for FDS RMM4100 10 days 10.28 days 0.23 days
Obtain Estimates for FDS RMKM4100 2 days 2.08 days 0.15 days
Obtain FOS Approval for FD'S RMM4100 2 days 2.08 days 0.15 days
Write FTP for FDS RKKM4100 25 days 2579 days 2.02 days
Approve FTP for FDS RMKM4100 5 days 5.08 days 0.32 days
FDS Complete for FDS RMM4100 0 davs 0 davs 0 davs

Duration Analysis
The duration analysis provides the following information:

Remaining Duration
e The number of working days each task takes to complete as specified in the schedule.

Mean

e The average remaining duration for each task in the presence of risk. This is also the
expected remaining duration.

Standard Deviation
e How much variation there is from the average (mean) remaining duration.
e The higher the standard deviation, the greater the range of possible remaining durations.
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To view the Cost Analysis results, select Cost Analysis from the Risk Analysis menu.

Bisk Analysis i Beport  Collaborate

Analysis Defaults...

Field Usage...
ww  Risk Analysis...
Initialize Most Likely
Quick Setup...
Global Edit...
Probabilistic Branching...
Risk Entry Form...
Risk Entry Table

B

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Cost Analysis Menu Option

This analysis shows the cost mean and standard deviation in the presence of risk for each task.

Task Name Physical % Start Finish Cost Mean Std Dev
Complete
- Prod Sys 1 & 2, Proc, Supplier 0% Mon 3112142 Tue 1212512 $156,520.00 $156,461.15 $6,290.94
Prod Sys 1 & 2, Proc, Supplier, Cabinets -WP 0% Mon 3M2M12 Men 10/1512 5$68,640.00 $68,613.00 $5635.74
Prod Sys 1 & 2, Proc, Supplier, PC HW WP 0% Mon 31212 Wed 4425012 £17,160.00 $17,120.39 5142216
Prod Sys 1 & 2, Proc, Supplier, Cables/Elec WP 0% Men 31212 Tue 327112 $6,240.00 $6,259.05 $827.50
Prod Sys 3 & 4, Proc, Supplier, Cabinets -WP 0% Thu 11112 Tue 1272512 $20,280.00 320,312.82 $1,688.37
Prod Sys 3 & 4, Proc, Supplier, PC HW WP 0% Fri5M1/12 Tue 6/26/12 $17,160.00 $17,184.36 81,424 99
Prod Sys 3 & 4, Proc, Supplier, Cables/Elec -WP 0% Fri4r3nz Maon 430012 $6,240.00 $6,235.44 851518
Prod Sys, Proc, Supplier, SW 0% -WP 0% Mon 311212 Fri 406012 £10,400.00 $10,388.70 233781
Cost Analysis

The cost analysis provides the following information:

Cost

e The cost for each task as specified in the schedule.

Mean

e The average cost for each task in the presence of risk. This is also the expected cost.

Standard Deviation

e How much variation there is from the average (mean) cost.
e The higher the standard deviation, the greater the range of possible costs.
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Critical Path Analysis (Criticality Indicator)

To view the Critical Path Analysis results, select Critical Path Analysis from the Risk Analysis
menu.

Risk Analysis i Beport  Collaborate

Analysis Defaults...

Field Usage...
o Bisk Analysis...
Initialize Maost Likely
Quick Setup...
Global Edit...
Probabilistic Branching...
Risk Entry Form...
Risk Entry Table

By L.

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Risk Gantt Chart
Risk+ Help Topics
About Risk+

Critical Path Analysis Menu Option

This analysis shows tasks that are not normally on the critical path but become critical once
risk is introduced to the schedule. This information helps in determining where to focus
mitigation efforts before the critical path is impacted.

Task Name Total Slack Critical % Critical | Risk Critical [Sep iz [Oct1z [Nov 12 [Dec12 [Jan13
26]2 [9 [16[23[30] 7 [14]21[28[ 4 [11[18]25] 2 [ 8 [16[23]30] & [19

Write FTP for FDS RMME100 5 Mo 12 Mo

Approve FTP for FDS RMMS100 5 No 12 Mo

Write HLD for FO'S RMM1100 0 Yes 100 Mo

Review FTP for FDS RMM1100 0 Yes 100 No

Develop TDS for FOS RMM1 100 o Yes 100 No

Write HLD for FO'S RMM2100 1 Mo 7 Mo Ho

Review FTP for FDS RMM2100 1 No 78 Yes

Develop TDS for FOS RMM2100 1 No 78 Yes

Input TDS for FOS RMM2100 1 Mo 78 es

Critical Path Analysis
The critical path analysis provides the following information:

Critical
o Represents tasks that are critical in the IMS given the most likely duration and logic in the
existing schedule, prior to introducing risk.
e These tasks are identified in red in the Gantt chart.
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% Critical
e Represents the percentage of time a task appeared on the critical path during the simulation.
o Does not explain if a task is critical after risk is introduced or if a task is critical based on
logic and total float in the existing schedule.
e This percentage is also identified to the left of the Gantt chart bars.

Risk Critical
o Represents tasks that are not usually on the critical path but become critical once risk is
introduced greater than a specified percentage of time. The Risk+ default is 75%.
e These tasks are identified in magenta in the Gantt chart.

Tasks that are not critical, neither before nor after risk is introduced, are identified in blue in the
Gantt chart.

Note: This analysis does not change the schedule critical path or alter any
network connections.
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To view the Sensitivity Analysis results, select Sensitivity Analysis from the Risk Analysis menu.

Risk Analysis | Collaborate  Windoj

Analysis Defaults...
Eield Usage...
wa | Risk Analysis...
Initialize Most Likely
X Quick Setup...
o | Global Edit...
#= Probabilistic Branching...
=, Risk Entry Form...
B4 Risk Entry Table

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis

I| Sensitivity Analysis

Risk Gantt Chart

Risk+ Help Topics
About Risk+

Sensitivity Analysis Menu Option

This analysis shows how the finish date of a project is affected by changes in its individual task
durations by determining each task’s impact on the end date if the minimum (optimistic) or the
maximum (pessimistic) durations come true. By identifying the tasks that have the greatest impact on
the finish date of the project, a sensitivity analysis helps direct risk mitigation efforts to areas where

they are most effective.

Task Name

Defect Resolution for FO'S RMKM1100
Configure Client for FDS RMKM 1100
Extract FDS for FOS RMM2100
Defect Resolution for FOS RMKMZ100
Configure Client for FDS RMM2100
Extract FDS for FOS RMM3100
Defect Resolution for FO'S RMM3100
Configure Client for FDS RMKM3100
Extract FDS for FOS RMM&100
Defect Resolution for FOS RMWM4100

Early Finish

10/4116
10/4116
10/6/16
10716
10/10M8
10511418
1011118
101218
101218
1031318

Late Finizh

10/24116
102418
10021418
1072118
1052018
10/18M186
1011818
10M17HE
1017186
1011718

Range

15 days
15 days
12 days
11 days
9 days
7 days
5 days
3 days
3 days
2 days

Oct 2,16

Oct9, 16

Oct 16,16

Oct23,"16

SIM[T[W][T]F[S

SIM[TIW[T[F[S

SIM[TIW[T[F[S

sM[T]w

Sensitivity Analysis
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The sensitivity analysis provides the following information:

Early Finish
e The date calculated when a task finishes in its minimum remaining duration.
e The green bar in the Gantt chart represents the amount of time available to mitigate between
the earliest completion date and the expected completion date.

Late Finish
e The date calculated when a task finishes in its maximum remaining duration.
e The red bar in the Gantt chart represents the amount of time available to mitigate between
the expected completion date and the latest completion date.

Range
e The number of working days between the early and late finish dates.

The dashed line down the middle of the Gantt chart represents the expected completion date, usually
centered around the mean.

Tasks are displayed from largest impact ability to smallest impact ability, using the minimum, most
likely, and maximum remaining durations.
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Risk Gantt Chart
To view the Risk Gantt Chart, select Risk Gantt Chart from the Risk Analysis menu.

Risk Analysis i Report  Collaborat

Analysis Defaults...

Eield Usage...
Risk Analysis...

Initialize Most Likely
Quick Setup...

Global Edit...
Probabilistic Branching...
Risk Entry Form...

Risk Entry Table

E& gL

Analysis Histograms
Duration Analysis
Cost Analysis
Critical Path Analysis
Sensitivity Analysis
Rizk Gantt Chart
Risk+ Help Topics
About Risk+

Risk Gantt Chart Menu Option

The Gantt chart shows areas of the schedule that may need special attention by identifying the non-
critical, critical, and risk critical tasks in the schedule, similar to the Gantt chart shown in the Critical
Path Analysis.

Task Name 12 | Sep'i2 [Octi2 | Nov '12 | Dec 2 | Jan 13
12[18[26] 2 |9 [16[23[30] 7 [14]21 |2s| 4 [11[18[25[ 2 [ 8 [16]23[30] 6 [13][20]2

Write FTP for FD'S RMMS100
Approve FTP for FDOS RMNE100
Write HLD for FDS RMKM1100
Review FTP for FDS RMM1100
Develop TDS for FOS RMKM1100
Write HLD for FDS RMMZ100
Review FTP for FO:S RMM2100
Develop TDS for FD'S RMM2100
Input TDS for FO'S RMM2100
Risk Gantt Chart
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The following information is shown in the Risk Gantt Chart:

Critical

e Tasks identified in red are tasks that are critical in the IMS given the most likely duration
and logic in the existing schedule, prior to introducing risk.

Risk Critical

e Tasks identified in magenta are tasks that are not usually on the critical path but become
critical greater than a specified percentage of time once risk is introduced. The Risk+ default
is 75%.

Non-Critical Tasks
e Tasks identified in blue are not on the critical path, neither before nor after risk is
introduced.

% Critical
o Represents the percentage of time a task appeared on the critical path during the simulation.

89 Version 2.0, 18 JAN 2012



A 4
\/

ISRA Process U.S. AIR FORCE

Open Plan Professional

The process for conducting an SRA using Open Plan Professional includes four individual
operations, as shown in the chart below. The significant activities associated with each are numbered
below their respective operations.

Assign Risk Run Risk
Setup > Parameters > Simulation ~> gutnahzeleuliz
1. Download Hot 1. Identify Key 1. Select Risk 1. Risk
Fix Activities Analysis Spreadsheet
2. Verify Risk P : N p—
Anallc:sis 2. Validate | 2. Specify Risk
. . Original Analysis 2. Risk Histogram
Functionality Durations Opti
is Installed - ¥ N ptions
) (3. Assign Risk .
3. Add Risk s 3. Start Risk .
- Parameters to . . 3. Risk Barchart
Analysis Views . . Simulation
. Entire Project \
4, Chang.e . 4. Refine Risk 4. Tornado View
Duration Units Parameters

SRA Operations and Activities Using Open Plan Professional
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Setup
Download Hot Fix

Download Hot Fix 07 if using Open Plan Professional, version 3.3 or earlier. This hot fix can be
found on the Deltek website at http://www.deltek.com.

The Hot Fix enables Open Plan Professional to take in progress activities into account when running
a risk analysis. Otherwise, in progress tasks have their distributions equal to their remaining
durations during a risk analysis. Open Plan Professional determines percentages of the assigned
optimistic and pessimistic durations based on the original durations. It then uses these percentages to
derive new values for the optimistic and pessimistic durations based on the remaining durations.
Thus, the three point estimates are based on remaining durations, not original durations, during the
risk analysis. These steps are all done in the background and do not need to be included as part of the
risk analysis process.

Verify Risk Analysis Functionality is Installed

Verify Open Plan Professional is loaded on the computer and the risk analysis functionality is
available to use.

1. Ensure a project folder is selected.

2] File Edit View Project Tools Add-Ins Window Help

D@ x0al | @ |Q & |
0 Glabal Wiew Dizplay Farmat:
- _} My Folder Name

..... [ - |l Program XY - IM5 1 Codes

1 Project Views

o Proiect L
L) Trojeet IMS - IMS

----- 1 Open Plan Library
----- 1 Briefcase

i) Users

..... = Startup

Project Folder in Open Plan Explorer
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2. Select Project.

W GlobalView

"\_j%lFile Edit View || Project ||Tocls Add-Ins  Window H

DOE|x B

2 My Felder
Elf@ Progran
: 1EI Ca
L Pr
h Progran

-5 Projects

Tirne Analysis...
Risk Analysis...
Resource Scheduling...

Cost Calculations...

Progress Calculations...

Baselines...

Properties...

orary

fdr)  Open Plan Li

Project Menu on Toolbar

QQF“E Edit View | Project| Tools Add-Ins  Window

DIE|x D

W Global View

- My Felder
‘@
1]_:_| Co
L Pr
1f:_| Progran
- Projects

Tirne Analysis...

Risk Analysis...

Resource Scheduling...

Cost Calculations...

Progress Calculations...

Baselines...

Properties..,

+--- 7 Open Plan Library

Risk Analysis Menu Option

(/'
\.

U.S. AIR FORCE

3. Ensure Risk Analysis appears in bold (not grayed out), indicating it is available for use.
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Open Plan Professional requires the appropriate risk analysis views to be associated with the SRA
project. Add the risk analysis views stored in the Open Plan Library for the SRA project.

1. In Open Plan Explorer, select the Open Plan Library folder.

2. Select the Views folder.

3. Select the five risk analysis views shown below.

7 | Open Plan Library

i Calendars

i Codes

{0 Project Templates
1) _Resources

_____ & [view]

-y Briefcase

) Users
@i Startup

Mame Description
MOVIECHG Code View
MOVIECON Code View
MOVIELDR Code View
MOVIELOC Code View
MOVIERES Resource View
MOVIEWES Code View
|E| MULT_BASELIME Multiple Baseline Barchart
MULTILIN Multi-Line Activity Spreadsheet
MURELS Predecessor & Successor Detail Spreadsheet
[=] OptionsBarchart Optiens Barchart (Add-In)
=] PATHBAR Path Analysis Barchart
=] PROGBAR Progress Barchart
PROGFLOW Progress Network
PROGSPD Progress Spreadsheet
=] PROGVAR Progress Variance Barchart
[l ProjectStatus Project Status Spreadsheet View

PSSPDVW
RESVW

Pred/Succ Spreadsheet
Resource View

RCSPDVW Resource/Activity Spreadsheet
En| RDSVIEW Resource View
RELNET Network View showing cutside relationships
[l RELSPDVW Relationship Spreadsheet View
RESAVAIL Resource / Availability Spreadsheet
[[l] ResourceSpreadsheet Resource Spreadsheet View
[ff] RESSPDVW Assignment Spreadsheet
[=] FRISKBARL Risk Barchart
RISKINP Risk Identification Spreadsheet
[l RISKSPD Risk Spreadsheet View
] RISKVIEW Risk Histogram View
[E] SCHCROSS Schedule Crosstable/Barchart
=] SCHEDBAR Resource Barchart
SHIPOBS Code View
[ SPDEV Activity Cost Spreadsheet
[il] SPREADVW Activity Spreadsheet View
[l SPRECOST Cost Spreadsheet
=| S5TS BAR STS Activity Barchart
TORNADO3 Tornado View |
| TOUR_RES Resource View

Risk Analysis Views
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4. Drag these views under the Project Views folder for the SRA project.

B@ My Folder MName Description
3 Program ABC MOVIECHG Code View
=i P_'“';”ij'ms MOVIECON Code View
e MOVIELDR Code View
v Wl P roject Views .
-3 Projects MOVIELOC Code View
53 Open Plan Library | MOVIERES Resource View
5 Calendars MOVIEWES Code View
5 Codes [E MULT_BASELINE Multiple Baseline Barchart
) Project Templates MULTILIN Multi-Line Activity Spreadsheet
15) Resources [l MURELS Predecessor 8 Successor Detail Spreadsheet
5 Views E OptiensBarchart Qptions Barchart (Add-In)
-1 Briefcase E PATHEAR. Path Analysis Barchart
------ i) Users =] PROGBAR Progress Barchart
@) Startup PROGFLOW Progress Network
[ff] PROGSPD Progress Spreadsheet
=| PROGVAR Pragress Variance Barchart
g
[fl] ProjectStatus Project Status Spreadsheet View
B8] red/5ucc Spreadsheet
B PSSPDVW Pred/Succ Spreadsh
it esource View
B RBSWW R Vi
] esource/Activi readsheet
[ RCSPDVW Ri efActivity Spreadsh
£ esource View
: RDSVIEW R Vi
RELMET Metwork View showing outside relationships
[Tl RELSPDVW Relationship Spreadsheet View
| esource [ Availabili readsheet
] RESAVAIL Ri [/ Availability Spreadsh
[ff] ResourceSpreadsheet Resource Spreadsheet View
[T RESSPDVW Assignment Spreadsheet
= Risk Barchart
i isk Identification Spreadsheet
I Risk Identif preadsh
e8| Risk Spreadsheet View
isk Histogram View
Risk Histogram Vi
[E SCHCROSS Schedule Crosstable/Barchart
=] SCHEDBAR Resource Barchart
SHIPOBS Code View
[ sPDEV Activity Cost Spreadsheet
[ff] SPREADVW Activity Spreadsheet View
[ SPRECOST Cost Spreadsheet
E] sTs_BAR STS Activity Barchart
Tornado View
it | esource View
| TOUR_RES R Vi

Copying Risk Analysis Views

5. The risk analysis views now appear for the project.

=3 My Folder Name Description Type
G Program ABC =] BARVW Activity Barchart View Barchart View
@ %ogr;mdM—IMS FLOWVW Network View Network View
odes
ps : " RISKBARL Risk Barchart Barchart View
mi Qi Project Vi
- Pro'eu?s RISKIMNP Risk Identification Spreadsheet Spreadsheet View
o OpJen Plan Library RISKSPD Risk Spreadsheet View Spreadsheet View
G Briefease RISKVIEW Risk Histogram View Risk View
______ 5 Users SPREADVW Activity Spreadsheet View Spreadsheet View
f-iC3)  Startup TORMNADO3 Tornado View Tornado View I

Risk Analysis Views in Project Views Folder
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Change Duration Units

Setting the duration units to days for the risk analysis will simplify inputs and comparisons. Assign
Days as the duration units for both the project file and the risk duration fields.

Project File

1. Ensure the project folder is selected.

t_:k,.lFiIE Edit View Project Tools Add-Ins Window Help

DOE| % D& X e[ Qe ®®
o Global Wiew Dizplay Format;
E@ My Folder Name

f@ Program X¥Z - IM5 ) Codes

{  @-iCh Program ABC
&) Projects
L5 Open Plan Library

I3 Project Views
IMS - IMS

ﬂ:l Briefcase

...... {I-:_I Users
iy Startup

Project Folder in Open Plan Explorer

2. Select Project > Properties.

4 File Edit View Tools Add-Ins  Window
El= | | Tirne Analysis... |
‘ Global View Risk Analysis... ,i;.
S My Folder Resource Scheduling... 1

EI@ Cost Calculations...

.m0 Co Progress Calculations...

, """ o Pr Baselines...

- Progra
-0 Projects Properties... I
o= Neen Dlap | bTere

Properties Menu Option
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3. Select the Preferences tab.

Project Properties ﬁ

Summary Files ] Status] Cost ] Motes ] Scheduling | User Fields] Access Cortrol | Open Status Heferencesl Codes]

Project Mame:  Program XYZ Description:  IMS

Default Date Format: Default Activity Type: Def. Activity Calendar: Default Res. Curve:

[31Dec2001 »|  [asap »|  [Standard - | - II
Startup View: Def. Relationship Calendar: Default Res. Level:

[< Mane > '] ’( Calendar of Successor > V] ’(First Availability: 'l |

Conversions Durations Default Access Mode

Default Units: Eamed Value

per Day: H hs 0 mins
Bxclusie EVT.  [Percort Complots ]

per Week: 40 hrs 0 mins
Min Calculated Duration: Awndliary Files:

per Morth: 160 hrs O mins

_U
2
[
2
4

Start %: |0

[ ok || cancel || Help |

Preferences Tab

4. Use the dropdowns to select Days for both Default Units and Min Calculated Duration.

Project Properties @

Summary Preferences lFiIes ] Stah_ls] Cost l No’[es] Scheduling | User Flelds] Access Cortrol | Open Status Referencesl Codes]

Project Mame:  Program XYZ Description:  IMS
Default Date Format: Default Activity Type: Def. Activity Calendar: Default Res. Curve:
|31Dec2001 ~|  [asap ~| [Standard - ~| II
Startup View: Def. Relationship Calendar: Default Res. Level:
’< Mone > '] l( Calendar of Successor > v] l(First Availability> v] I
Conversions Durations Default Access Mode
Diefault Units: Project: Eamed Value

per Day: 8 hs D mins

= Exclusive EVT: |Percent Complete -

Min Calculated Duration: Aurdliary Files:

I

per Weel: 40 hre 0 mins

perMorth: 160 hs 0 mins | [Hous [-] [ m— Start %: |0
Minutes 1
Hours
Da
e — (k] (e | (st |
%

Duration Unit Selections
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SRA Process

5. Durations now appear in Days.

(23

Project Properties

Summary Prefersnces ] Files ] Status] Cost ] Notes] Scheduling | User Fields] Access Control | Open Status Heferences] C.odes]

Project Mame:  Frogram XYZ Description:  IMS
Default Date Format: Default Activity Type: Def. Activity Calendar: Default Res. Curve:
[31Dec2001 v|  |Asap ~| [Standard - - I
Startup View: Def. Relationship Calendar: Default Res. Level:
[< None > "l [< Calendar of Successor = VI [(Hrst Availability = "l
Conversions Durations Default Access Mode
jts: ject: Eamed Val
per Day: g s O mins Default Units: Project: med Value
[m— T r—
per Week: 40 hs 0O mins BT [ £ e ]
Min Calculated Duration: Aundliary Files: Stert %[0
perMorth: 160 hs 0  mins | [Days - tart |0
[ ok || cancel || Hep |

Duration Units in Days

6. Select OK.

=

Project Properties

Summary Preferences l Files ] Status] Cost ] Notes ] Scheduling | User Fields] Access Control | Open Status Heferencesl Codes]

Project Mame:  Program XYZ Description:  IMS

Default Date Format: Default Activity Type: Def. Activity Calendar: Default Res. Curve:

[31Dec2001 »|  [asap »|  [Standard - - I

Startup View: Dief. Relationship Calendar: Default Res. Level:

l#. MNone = '] l( Calendar of Successor = '] [(First Awailability > V]
Conversions Durations Default Access Mode

Default Units: Eamed Value

per Day: 2 hrs 0 mins
Bxcusive evT. [PoemConplete ]

per Week: 40 hrs 0 mins
Min Calculated Duration: Aupdliary Files:

_U
=
m
2
4

Start % |0

[ ok || cancel || Hep |

Confirming Edits to Preferences Tab
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7. Select OK when a notification appears about changes to resource assignments.

Open Plan Professional

s |

upen the default duration unit.

Changes made to the definition of the default duration unit will change
l % the interpretation of any resource assignments specified as totals. For
example, atotal of 1 may rean 1 man-hour, orl man-day, depending

Ok l |[ Cancel

Open Plan Notification

Optimistic and Pessimistic Durations

The steps below prepare the Risk Identification Spreadsheet for entering risk parameters.

1. Select Project Views under the SRA project folder.

B2 My Folder Name | Description | Type
B.ﬂl Progr;md)(‘r‘l -IM5 = Activity Barchart View Barchart View
. E-O Coces MNetwork View Network View
o] Project Vi
o = Risk Barchart Barchart View
@i Program ABC = . e )
605 Projects Risk Identification Spreadsheet Spreadsheet View
. BEg| Risk Spreadsheet View Spreadsheet View
i) Open Plan Library
G5 Briefcase Risk.: Histogram View . Risk View .
_______ 5 Users [ SPREADVW Activity Spreadsheet View Spreadsheet View
-3 Startup
Project Views Folder in Open Plan Explorer
2. Double click on Risk Identification Spreadsheet to open view.
=g My Folder MName | Description | Type
Bﬂ Progr;md)(‘r’z - M5 5 Activity Barchart View Barchart View
""" - Po'ef't‘uf' Network View Network View
P iy Froject Views = Risk Barchart Barchart View
i) Program ABC - . — "
G- Projects Risk Identification Spreadsheet Spreadsheet View
. T Risk Spreadsheet View Spreadsheet View
#-4=) Open Plan Library
G- Briefcase Risk Histogram View Risk View
_______ =) Users B8 Activity Spreadsheet View Spreadsheet View
-0 Startup

Risk Identification Spreadsheet Selection
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3. The Risk Identification Spreadsheet now appears.
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Activity ID | Activity Description | Optimistic Duration | Original Duration | Pessimistic Duration | Duration Distribution Type | Key Activity
-1 Program XYZ IMS 0 14254 0 Hone False
+ 141 Program Milestones |0 14254 0 Hone False
+| 1.2 Program Managemeni |0 1425d 0 Hone False
+ 1.3 Configuration 0 505d 0 Hone False
+ 14 Development ] 491d 0 None False
+| 15 Testing 0 185d 0 Hone False
+| 1.6 User Management 0 470d 0 Hone False
+| 1.7 Data Management 1] 150d 0 Hone False
+ 1.8 Training 0 194d 0 Hone False
+ 19 Cutover ] 80d 0 None False

Risk Identification Spreadsheet

4. Select View > Expand All to see all the activities.

File EditI Wiew IF'roject Tools  Add-Ins
I [3 H | Toolbars (L |
II:I:' 18 v | Status Bar H
Activity Il ¥ Open Plan Explorer il
- |1 Log Viewer 1
+ 1.1
Collapse 1
+| 1.2
13 Collapse All - |
+ 14 Expand 1
o 15 |__BwsndAl
+ 16 Spreadsheet

Expand All Option
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5. All the activities now appear.
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Activity ID | Activity Description | Optimistic Duration | Original Duration | Pessimistic Duration | Duration Distribution Type | Key Activity
1 Program XYZ IMS 0 1425d 0 None False
1.1 Program Milestones |0 1425d 0 None False
1.1.1 Start Contract 0 0 0 Nane False
1.1.2 SFRISER Complete 0 0 0 Nane False
1.1.3 CDR Complete 0 0 0 Nane False
114 |TRR Cycle 3 Complete |0 0 0 Nane False
1.15 UAT Complete 0 0 0 Nane False
1.1.6 Milestone C Complete (0 0 0 Nane False
117 Go Live 0 0 0 Nane False
1.2 Program Managemen! |0 1425d 0 Hone False
1.21  |Program Managemeni (0 1425d 0 Hone False
1.2.1. |Program Management |0 110d 0 None False
1.2.1.;|Program Management |0 260d 0 None False
1.2.1..|Program Management |0 260d 0 None False
1.2.1.:|Program Management |0 260d 0 None False
1.2.1.!|Program Management |0 260d 0 None False
1.2.1.1|Program Management |0 265d 0 Nane False
1.2.1.|Program Management |0 10d 0 Nane False

Expanded Risk Identification Spreadsheet
6. Highlight Optimistic Duration column.

Activity ID | Activity Description Pessimistic Duration | Duration Distribution Type | Key Activity
1 Program XYZ IMS 0 Hone False
1.1 Program Milestones 0 None False
1.1.1 Start Contract 0 Mone False
1.1.2 SFRISER Complete 0 Mone False
1.1.3 CDR Complete 0 Mone False
1.1.4 |TRR Cycle 3 Complete 0 Mone False
115 LIAT Complete 0 Mone False
1.1.6 Milestone C Complete 0 Mone False
117 Go Live 0 Mone False
1.2 Program Managemen! 0 None False
1.21 Program Managemeni 0 Hone False
1.2.1.|Program Management 0 Mone False
1.2.1.:|Program Management 0 Mone False

Optimistic Duration Column Selection
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7. With mouse hovering over header, Right Click.

Activity ID | Activity Description = :  Distribution Type | Key Activity
1 Program XYZ IMS Sddieaiis False
1.1 Program Milestones Insert Column... False
111  |Start Contract Remove Column False
112 |SFRISRR Complete Edit Column... False
113 |CDR Complete Fill Colurmn Down Ctrl+D False
1.1.4 TRR Cycle 3 Complete Size Column for Best Fit False
115 UAT Complete Set Column/Row Attributes... Ctrl+B False
1.1.6 Milestone C Complete Find... False
117 |GoLive ) False
1.2 Program Managemeni Find Ned False
1.21 Program Managemeni Click to Sort False
1.2.1. |Program Management Sorts... False
1.2.1..|Program Management Filters... False
1.2.1..|Program Management False

Select All

1.2.1. |Program Management False
1.2.1.!|Program Management Preferences... False
1.2.1.1|Program Management 0 Mone False

Menu Options for Optimistic Duration Column

8. Select Edit Column.

Activity ID | Activity Description - - 1 Distribution Type | Key Activity
1 Program XYZ IMS Add Column... False
1.1 Program Milestones Insert Column... False
111 |Start Contract Remove Column False
112 |SFRISRR Complete False
113 |CDR Complete Fill Colurmn Down Ctrl+D False
1.1.4 TRR Cycle 3 Complete Size Column for Best Fit False
115 UAT Complete Set Column/Row Attributes... Ctrl+B False
1.1.6 Milestone C Complete Find... False
117  |GoLive ) False
1.2 Program Managemeni Find Ned False
1.21 Program Managemeni Click to Sort False
1.2.1. |Program Management Sorts... False
1.2.1. |Program Management Filters... False
1.2.1. |Program Management False

Select All

1.2.1. |Program Management False
1.2.1.!|Program Management Preferences... False
1.2.1./|Program Management 0 Mone False

Edit Column Selection
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9. Under Formatting, select Days.

Edit Column [
Table Mamne: | &ctivity *] [ Ok ]

Field Mame:  Optimistic Duration -
Title: Optirnistic: Duration

WWirap Text Text

[ I cellz [ Indent

[] Oweride Defaul: Font Settings
Italics
Bold

I column heading

Width
© BestFit Alignment; < Default > -

() Specific; |24 : Colar; < Default > -

Formatting

< Defaulk »
Minutes
Hoaurs

Weeks
Maonths

Duration Formatting in Edit Column Dialog Box
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10. Select OK.

Edit Column [

Table Mame: | activity v]l [ |

oK |
Field Mame:  Optimistic Duration
Title: Optirigtic Duration

WWirap Text Text

[ I cellz [ Indent

[] Oweride Defaul: Font Settings
Italics
Bold

I column heading

Width
© BestFit Alignment; < Default > -

() Specific; |24 : Colar; < Default > -

Formatting

< Defaulk »
Minutes
Hoaurs

Weeks
Maonths

Confirming Duration Formatting

11. Repeat Steps 6-10 for the Pessimistic Duration column.
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Assign Risk Parameters
Identify Key Activities

Detailed risk analysis information is provided for key activities that are identified in the schedule. It
is prudent to limit the number of key activities, as selecting too many results in increased calculation
time, complex histogram selection and an overwhelming number of results.

Identify the key activities by typing True next to the task in the Key Activity column. The key
activities may also be selected using the Risk tab of the Activity Details dialogue box.

Activity ID | Activity Description | Optimistic Duration | Original Duration | Pessimistic Duration | Duration Distribution Type | Key Activity
1 Program XYZ IMS 0 1425d o None False
1.1 Program Milestones |0 1425d 0 None False

1.1.1 Start Contract 0 ] ] MNone False
112 SFRISER Complete 0 0 0 Mone False
1.1.3 CDR Complete 0 0 0 Mone False
114 TRR Cycle 3 Complete |0 0 0 Mone True I
115 AT Complete 0 0 0 Mone False
116 Milestone C Complete |0 0 0 Mone False
117 Go Live 0 0 0 Mone True

Key Activity Selection

Validate Original Durations

The values in the Original Duration field are considered the mode (most likely) values for the risk
analysis. Original durations should be reviewed and validated prior to running the SRA. An activity
with a blank duration field is interpreted as having zero duration during the risk analysis.

Activity 1D T e Optimistic Duration |Original Duration | Pessimistic Duration | Duration Distribution Type | Key Activity
1.23 |Critical Design Review 1] 50d lo None False
1.2.3. |Prepare for COR 0 30d 0 MNone False
1.2.3.:|Finalize COR Presentation 0 15d 0 Mane False
1.2.3.)(Conduct COR 0 5d 0 Mane False
1.24 |Interface Control Agreement 0 1e5d 10 None False
124 |Draft ICA 0 30d 0 Mane False
1.2.4:|Conduct Negotiations for ICA 0 35d 0 Mone False
1.2.4.|Finalize ICA 0 15d 0 MNone False
1.2 4. |Aguire Signature for ICA 0 5d 0 Mone False
1.25 |Design Control Agreement 0 185d 10 None False
1.2.5. |Draft DCA 0 30d 0 MNone False
1.25.:|Conduct Megotiations for DCA 0 35d 0 Mone False
1.2.5.|Finalize DCA 0 15d 0 MNone False
1.2.5.|Aquire Signature for DCA 0 5d 0 MNone False

Original Durations
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Assign Risk Parameters to Entire Project

Assign risk parameters for all activities in a project by using the Batch Global Editing function in
Open Plan Professional. These risk parameters should be those assigned to the majority of tasks. This
function calculates the minimum and maximum remaining durations as percentages of the original
duration and is used to assign distribution curves to activities. Groups of tasks and individual tasks
are further refined through additional global edits and individually assigned three point estimates.

1. Select Tools > Batch Global Edit.

[ File Edit View Projecthdd-lns Window Help

O 3H | IE| | = Preferences... |
:I:' [Hune Reporting Calendars...
Activity ID Activity H
_ 1 Program XYZ Filters 2
- 14 Program Mile sorts...
1.1.1 Start Contract Calculated Fields...
112 |SFRISRR Cor User Defined Fields...
113  |CDR Comple Group Delete...

114 |TRR Cycle 30 Spread Curve..,
1.1.5 AT Complete Global Edit...

1.1.6 Milestone C C Batch Global Edit...
117 5o Live
- 1.2 Program Man

Mote Categories...

Ernail Advisor...

= 1.21 Program Man Browser Views...

1.2.1. |Program Man:

Rollup...
1.2.1.:|Program Man;
1.2.1.:|Program Man; Font...
1.2.1.|Program Man; Title Blocks...
1.2.1.1|Program Man; Bar Sets...

1.2.1.1|Program Man; Send Message

1.2.1. |Program Man;
= 1.2.2 System Funci
1.2.2. |Prepare for SF Data Sources...
1.2.2.|Finalize SFRJ: Options...

1 Condict SER e 117
Batch Global Edit Menu Option

Web Publisher...
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2. Select New.

) (o]

Apply

Batch Global Edit
Digplay far:
Activity
e, .. Copy... Edit... Delete

New Batch Global Edit Selection

3. Name Batch Global Edit Risk Parameters.

(/'

\

¢

U.S. AIR FORCE

Batch Global Edit Definition

Wame:  Fisk Parameters

Applies to Table: Achivity

Awailable Global Edits

R

Azzigned Global Edits

ERE

]
Cancel
Global E ditz

Access Control

i g

Help

Naming Batch Global Edit
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4. Select Global Edits.

(/'

.6

*

\

U.S. AIR FORCE

Batch Global Edit Definition

Wame:  Fisk Parameters

Applies to Table: Achivity

Awailable Global Edits

Azzigned Global Edits

R

ERE

Ok,
Cancel

Global E ditz

Access Control

i

Help

Global Edits Selection

5. Select New.

) (oee]

Apply

Batch Global Edit
Digplay far:
Activity
e, .. Copy... Edit... Delete

New Global Edit Selection

107
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6. Name the Global Edit Definition Optimistic Durations.

Global Edit Definition (S |
M ame: Optirigtic Durations
Appliez to Table: Activity

Deiiion
Replace Yalues in: Activity Dezc. T] [ Access Control ]
Of Type: Character

With E xprezsion:
Fields...
Funchions...
Walues. ..

Matching Filter: <na filters | [

Naming New Global Edit

7. Select the dropdown beside Replace Values in and select Optimistic Duration.

IGIc:baI Edit Definition

M amne: Optimiztic Durations
Applies to Table: Activity
Drefinition | Apply
Replace Yalues in: Activity Desc. '] [ Access Contral ]
Ch —_
OF Type: Calendar 1D
. - Cruration Distribution Type
With Expression: E amed Yalue Technique
Expected Finish
K.y Activity -
b ax. Duration Fields. ..
Mz, Murnber of Splits -
ki Funchions. ..
Walues...
Matching Filter: Pezsimistic Duration
Phusgical % Complete
Friority

Global Edit Definition
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8. Under With Expression, type ORIG_DUR * .85 to subtract 15% from the original duration
and use this for the optimistic duration, as an example. Note: There are spaces before and
after *.

Global Edit Definition

alf

M arne: Optimiztic Durations 0
Applies to T able: Activity Cancel
Drefirition Apply
Replace Yalues in: D ptimigtic Duration *] [ Access Contraol ]
Of Type: Ciuration
With Expression:
ORIG_DUR * .85
Figlds...
Functions...
Walues. .
b atching Filker: <no filber: '] E]

With Expression Command
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9. Select OK.

(/'
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Global Edit Definition

M arne: Optimiztic Durations
Applies to T able: Activity ﬂj
Replace Yalues in: D ptimigtic Duration *] [ Access Contraol ]
Of Type: Duration
"“With Expression:
ORIG_DUR = .85
Figlds...
Functions. ..
Walues. .
Matching Filter: <na filters | [

Global Edit Definition Confirmation

10. Select New.

Batch Global Edit

Dizplay for:

Auctivity

) (o)

Optiristic_Durations

Apply

e, .. Copy... Edit...

Delete

New Global Edit Selection

110
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11. Name the Global Edit Definition Pessimistic Durations.

A 4
\/

U.S. AIR FORCE

Global Edit Defimition

‘Name: Peszimiztic Durations |

S

Applies to T able: Activity
Deiiiion
Replace Values in: [.-‘-‘-.u:tivit_l,l Desc. *] Accesz Contral
OF Type: Character
With E «pression;
Walues...
b atching Filker: [<n|:| filter: '] E]

Naming New Global Edit

12. Select the dropdown beside Replace Values in and select Pessimistic Duration.

Global Edit Definition

Applies to T able:

D efinition

OF Type:

b atching Filker:

Feplace Values in:

With E pression;

M arne; Peszimiztic Durations

il

]
Activity Cancel
Apply
Activity Desc. "] [ Acceszs Contral ]
Earned Yalue Techrique =
E =pected Finizh References
K.y Activity
Max. Duration
tlas. Mumber of Splitz
ki, Split Length }
MSP Urique D Figlds...
O ptirmistic Duration -
(riginal Douratiorn Funchions. ..
Duration
Walues...

Pricrity
Probability of Dccurence
Progressz Type

Erooresswialys

m

Global Edit Definition

111

Version 2.0, 18 JAN 2012




|SRA Process

Ny
\

U.S.AIR FORCE

o
N\,

13. Under With Expression, type ORIG_DUR * 1.25 to add 25% to the original duration and use
this for the pessimistic duration, as an example. Note: There are spaces before and after *.

Global Edit Definition

o

Cancel

Apply

il

- ] [ Access Control

With E=pression;
| ORIG_DUR *1.25 |

M ame: Pezzimiztic Durations

Applies to T able: Aty
Drefinition
Feplace Yalues in: Fezsimistic Duration
QF Type: Diuration

References

Help

Figlds. ..
Functionsz. ..

Walues...

b atching Filker: <ho filters

With Expression Command

14. Select OK.

Global Edit Definition

S

K |

Cancel

il

Apply

Aocezs Contral

d

With E=pression;
ORIG_DUR =1.25

M ame: Pezzimiztic Durations

Applies ta T able: Activity
Drefinition
Feplace Yalues in: Fezsimistic Duration
QF Type: Diuration

References

Help

Figlds. ..
Functionsz. ..

Walues...

b atching Filker: <ho filters

v) [

Global Edit Definition Confirmation
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15. Select New.
Batch Global Edit [t S
Digplay far:
Activity v]
Dptimiztic_Durations Apply
Peszzimiztic_Durations
e, .. Copy... Edit... Delete
New Global Edit Selection
16. Name the Global Edit Definition Distribution Types.
Global Edit Definition S|

R ET Dhiztribution Types

Applies to T able: Activity

Drefinition

Replace Yalues in: Activity Desc,

0f Type: Character M

wiith E =pression: m

Walues...

K atching Filker: <ha filters

Naming New Global Edit
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17. Select the dropdown beside Replace Values in and select Duration Distribution Type.

Global Edit Definition

]

Cancel

Apply

L]

Mame: Diiztribution Type
Applies to Table; Activity
D efinition
Feplace Values in: Activity Desc.
C3
Of Type: C4
. ) Ch
With Exprezzion: erdar |0

arned Value Techrique
Expected Finizh
Fey Activity
b &, Duration
b aw. Mumber of Splitz
kin. Split Length
MSF Unique ID
O ptirmiztic D uration
Original Duration
Pezsimiztic Duration

bl atching Filter:

m

Aocezs Control

References

Help

it

Fields. ..

Functions. .

Walues. .

Global Edit Definition

18. Select Values.

IGlobal Edit Definition

M arme:; Diigtribution Types
Applies to Table: Achivity
Drefirition

Feplace Yalues in: Diration Distributian Type

)

Cancel

Apply

Access Cantral

Of Type: Character
With Espression:

ki atching Filker: <ho filker:

Feferences

Help

Fields. ..

L

Furnictions. .

Walues. .

Values Selection
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19. Select a distribution type from the list.

Select a Value

[Beta] k.
[Mone]

A — | o
[UriFarm]

Help

al el

List of Distribution Types

20. Select OK.

Select a Value

[Beta) K
[Mare]

e — | O
[Urifarma]

il

Help

Distribution Type Confirmation
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21. The assigned distribution type appears in the With Expression text box.

IGIabaI Edit Definition

=
e

1f

Cancel

Apply

n_.

4
=
o
)
i
Ll
o
oy}
fa}
=
=]

Wwith Exprezzion:

I arne; Diigtribution Types

Applies to Table: Activity
Drefinition
Feplace Yalues in: [Duratinn Diigtribution T ype
Of Type: Character

References

Help

[Triangular]

Fields. ..

Furnictions. .

Walues. .

ki atching Filker: <na filkers

With Expression Command

22. Select OK.

Global Edit Definition

Cancel

il

Apply

Acceszs Contral

S
—_—
—

Feferences

Help

Fields...

Functionsz. ..

Yalues...

M ame: Drigtribution Types
Applies to Table: Activity
Drefinition
Replace Yalues in: Diuration Distribution Type
OF Type: Character
With Espression:
[Triangular]
td atzhing Filker: <no filker:

v) [

Global Edit Definition Confirmation
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23. The global edits are listed.

Global Edits (S
Diizplay for;
Achivity - ]

Apply

Distril:uutil:un_f_l,lpes

Optiristic_Durations -
Pezzimiztic_Durations

M e, Copy... Edit... Delete

Newly Created Global Edits

24. Select Close.

Global Edits [
Dizplay far:
Auctiviby - ]

Apply

Diigtribution_T ypes

Optirnistic_Durations -
Pezsimiztic_Durations

MHew... Copy... Edit... Delete

Closing Global Edits Dialogue Box
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25. The global edit definitions that are available to be assigned to the Risk Parameters batch

global edit are listed.

Batch Global Edit Definition

Wame:  Rizk Parameters

Applies to Table:  Activity

Awailable Global Edits

Distribution_T ypes
Optiristic_Durations
Peszsimiztic_Durations

L] [

Azzigned Global Editz

K.
Cancel

Global Editz

Access Control

hitt)

Help

L] [

Batch Global Edit Definition

26. Highlight the Distribution Types global edit.

Batch Global Edit Definition

Mame:  Rizk Parameters

Applies to Table: Activity

Awailable Global Edits

Digtribution_Types
Upbirezhc_Durabons
Pezsimistic_Durations

[ ¥

Aszzigned Global Edits

K.
Cancel
Global Edits

Access: Control

Help

dl

[ ]

Distribution Types Global Edit
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27. Select the left arrow to copy this global edit definition over to the Risk Parameters batch

global edit.

Batch Global Edit Definition

Mame:  Rizk Parameters

Applies to Table: Activity

Awailable Global Edits

Digtribution Topes
O ptimistic_Durations
Pezsimistic_Durations

[

Aszzigned Global Edits

Cancel
Global Editz

Access: Control

dl°

Help

[ ]

Copying Global Edit

28. The Distribution Types global edit now appears within the Assigned Global Edits text box.

Batch Global Edit Definition

Mame:  Rizk Parameters

Applies to Table;  Activity

Available Global Edits

Optimistic_Durations
Peszzimiztic_Durations

[+ [

Agzigned Global Editz

Distribution_Types

] %
Cahiel
Global E dits
Access Control

Help

Ll

Assigned Global Edit

119

Version 2.0, 18 JAN 2012




SRA Process

A 4
\/

U.S. AIR FORCE

29. Repeat steps 26-27 to copy over the global edit definitions for the Optimistic and Pessimistic
Durations. Note: These may be selected and copied over as a group if desired.

Batch Global Edit Definition

Mame | Fizk Parameters

Applies to Table: Activity

Axvailable Global Editz

Aszzigned Global Edits

Cancel
Global Edits

Access Control

Digtribution_Types

LY

Help

ERE

Assigning Additional Global Edits

30. All three global edits now appear within the Assigned Global Edits text box.

Batch Global Edit Definition

Wame:  Risk Parameters

Applies to Table: Activity

Awailable Global Edits

[~] [

Agzzigned Global Editz

K.
Cancel
Global Edits

Access Control

Digtribution_Types
Optimigtic_Durations
Peszimistic_Durations

it

Help

L] ]

Assigned Global Edits
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Batch Global Edit Definition

Mare:  Rizk Parameters

Applies to Table:  Activity

Awailable Global Edits Azzigned Global Editz

[~] [

Drigtribution_Types
Optimiztic_Durations
Peszimistic_Durations

L] ]

K.

Cancel
Global Editz

Access Control

s

Help

Confirming Batch Global Edit Definition

32. Select Apply.

Batch Global Edit

Dizplay for:

Aictivity | [ Close |

[ Mew. .. ][ Copy... ][ Edi... ][ Delete ]

Applying Batch Global Edit

121
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33. Select Close.

Batch Global Edit

Diisplay for:

Achivity

[ Mew... H Copy... H Edit... H Delete ]

Closing Batch Global Edit Dialogue Box

A )
N7
Qr

U.S. AIR FORCE

34. The Optimistic Duration, Pessimistic Duration and Distribution Type columns are now
populated.

Activity ID Activity Original Du F ic Duration | Duration D Type | Key Activity
1.2.2 System Functional Review/Sy 0 28d 0 None False
1221 Prepare for SFRISRR 0 19d 0 Mone False
1222 Finalize SFR/SRR Presentatio |0 6d 0 MNone False
1223 Conduct SFRISRR 0 3d o Mone False Before
1.23 Critical Design Review 0 50d 0 None False
1.231 Prepare for COR 0 30d 0 Mone False
1232 Finalize COR Presentation 0 15d 0 Mone False
1233 Conduct CDR 0 5d 0 Mone False
1.24 Interface Control Agreement |0 85d 0 None False
1241 DraftICA 0 30d 0 Mone False
1242 Conduct Negotiations for ICA |0 35d 0 Mone False
1243 Finalize ICA 0 15d 0 Mone False
1244 Aquire Signature for ICA 0 5d 0 Mone False
1.25 Design Control Agreement 0 85d 0 None False
1251 Draft DCA 0 30d 0 Mone False After
1252 Conduct Negotiations for DCA |0 35d 0 Mone False
1253 Finalize DCA 0 15d Activity ID Activity Dy Optimistic Duration |Original Duration | F ic Duratis Duration Di: Type | Key Activity
1254 Aquire Signature for DCA 0 5d 1.2.2 System Functional Review/Sy| 23.80d 28d 35d Triangular False
1221 Prepare for SFR/SRR. 16.15d 19d 23.75d Triangular False
1222 Finalize SFR/SRR Presentatio|5.10d 6d 7.50d Triangular False
1223 Conduct SFR/ISRR 2.55d 3d 375d Triangular False
123 Critical Design Review 42.50d 50d 62.50d Triangular False
1.2.31 Prepare for CDR 25.50d 30d 37.50d Triangular False
1232 Finalize CDR Presentation 1275d 15d 18.75d Triangular False
1233 Conduct COR 4.25d 5d 6.25d Triangular False
1.24 Interface Control Agreement | 72.25d 185d 106.25d Triangular False
1.24.1 Draft ICA 25.50d 30d 37.50d Triangular False
1242 Conduct Negotiations for ICA |29.75d 35d 43.75d Triangular False
1243 Finalize ICA 1275d 15d 18.75d Triangular False
1244 Aquire Signature for ICA 4.25d 5d 6.25d Triangular False
1.25 Design Control Agreement 72.25d 185d 106.25d Triangular False
1251 Draft DCA 25.50d 30d 37.50d Triangular False
1252 Conduct Negotiations for DCA|29.75d 35d 43.75d Triangular False
1253 Finalize DCA 1275d 15d 18.75d Triangular False
1254 Aquire Signature for DCA 4.25d 5d 6.25d Triangular False

Changes to Optimistic Durations, Pessimistic Durations and Distribution Types Based on Batch Global Edit
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Global Editing
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Risk parameters may be further refined by applying global edits to a select group of tasks.

Create Global Edit Field

1. Create a field to flag the activities for refining risk parameters by selecting Tools > User

Defined Fields.

File Edit View Project | Tools | Add-Ins  Window Help
O2H | =Y Preferences... h
|:|:| Reporting Calendars...
Activity 1D Acl [|
1.3.3.|Obtain FDS Af Filters
1.3.3..|Write FTP for f Sorts...
1.3.3.) Approve FTPf Calculated Fields...
1.3.21|FDS Completi|  User Defined Fields... |
- 1.34 |FDS RMM2101 Group Delete.., I
1.3.4. |Write FDS for Spread Curve...
1.2.4..|0btain Estimz Global Edit...
1.3.4.|0Obtain FDS Ag Batch Global Edit...
1.3.4. |\Write FTP for f Nole Catenoie
1.3.4.! Approve FTP T Email Advisor...
1.2.4.0|FD3 Complet Browser Views...
-| 135 |FDSRMM310i Rollup. [|
1.2.5. |Write FDS for
1.3.5. | Obtain Estima Font..
1.3.5.;|Obtain FDS Af Title Blocks...
1.3.5.:|Write FTP for F Bar Sets...
1.3.5. | Approve FTP f Send Message...
1.3.5.1|FDO3 Complet
-| 136 |FDSRMM410i et |
1.3.6."|Write FDS for Data Sources...
1.3.6.; |Obtain Estime Options... _
e L e

User Defined Fields Menu Option

123
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2. Select New.

Uszer Defined Fields

T able:

Achivity -

M ame Dreszcription

ISER_CHRO1 I1zer Character Figld 1
USER_CHROZ I1zer Character Figld 2
IISER_CHRO3 Idzer Character Figld 3

IISER_CHRD4 I1zer Character Field 4

I1ISFR rHRMOR I lzar Chararter Fisrld R
L I

f e, Copy... Edit...

Cloze

Help

Jlal;

New User Defined Field Selection

3. Name the new user defined field Risk Global Edits.

Mew User Defined Field

M ame:

|Hisk (3lobal Edits

Data Type:

[ Character -

Description:

[ &lso Create Field for Bazeline
[ Link Figld to Lookup T able
Loakup T able Type

Lookup Figld Mame

Lookup Table Hame

K

Cancel

11

Help

Naming User Defined Field

124
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4, Select OK.

Mew User Defined Field

Mame:
Rizk Global Editz
Drata Type:

[ Character

Dezcription:

K

Carcel

xI
o o
a=]

[ &lso Create Field

for B azeline

[ Link Figld to Lookup T able
Lookup Table Type

Lookup Figld Mame

Lookup Table Hame

Confirming User Defined Field

5. Select Close.

Cloze I

User Defined Fields

T able:

Artivity -
Hame D escription
Rizk_Global_Edits
IISER_CHRM IJzer Character Field 1
JSER_CHROZ |1zer Character Field 2
IJSER_CHRO3 |1zer Character Field 3
IISFR THRMN4 I lear Chararter Fisld 4
] 1

[ Mew... ] [ Copy... ] [ Edit... ] [ Delete ]

Closing User Defined

125

Fields Dialogue Box
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U.S.AIR FORCE
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6. Select the last column, right click and select Insert Column.

p—
Activity ID Activity Descripti Optimistic Duration | Original Duration | Pessimistic Duration | Duration Di
1 Program XYZ IMS 1211.3d 1425d 1781.3d Triangular Add Column...
14 Program Milestones 1211.3d 1425d 1781.3d Triangular Insert Column...
111 Start Contract o o 0 Triangular Remove Column
112 SFR/SRR Complete o o 0 Triangular Edit Column...
113 CDR Complete o o 0 Triangular Fill Celumn Down Ctrl+D
114 |TRR Cycle 3 Complete 1] 1] 0 Triangular Size Column for Best Fit
115 |UAT Complete o o o Triangular Set Column/Row Attributes... Ctri+B
1.1.6  |Milestone C Complete 0 0 ] Triangular .
117 |GoLive 0 0 0 Triangular [k
12 Program Management 1211.3d 14254 178134 Triangular it
1.21 Program Management LOE 1211.3d 1425d 1781.3d Triangular Click to Sort
1.2.1. |Program Management FYy11 93.50d 110d 137.60d Triangular Sorts..
1.2.1.:|Program Management Fy12 221d 260d 325d Triangular Filters...
1.2.1..|Program Management FY13 221d 260d 325d Triangular
1.2.1. |Program Management FY14 221d 2604 3254 Triangular Select All
1.2.1.!|Program Management FY15 221d 260d 325d Triangular Preferences...
PP . F=v P o v I "

Inserting Column

7. Select the dropdown beside Field Name.

Insert Column &l

Table Name: [ctivity [ ok ]

Figld Marmz:  _Check_My_Preds |L] Cancel
Title: _Check_My_Preds Help

Wrap Text Text

[ In cells [ Indent

[ Owveride Default Font S ettings

[ In column heading

[talics
Width gl
@ Best Fit Alignment: < Default > -
© Specific: |70 - Color < Default > w
Formatting

Field Name
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8. Scroll down and select the new user defined field, Risk Global Edits.

[nsert Column

23|

Table Mamne: | Activity

)

o]

Resaurce_Critical
[ 1n cells Resource_Dates
Rigk_1_to_50_Crtical
[1In colum gis 57 _tg_100_Critical
Fizk. Critical
itk Rizk_Global_Edits
Fizk_MNot_Lnhical
@ BestFit Sch_var
Sched. Actions
(71 Specific: Sched. Duration
Sched. Finizh
Formatting | Sched. Float
Sched. Start
< Default > Schedfin_B azeline
Schedstart_Bazeline
Scheduled_dates
Senzitivity [ndex
Separate Azzignments
SPI
Start_Activity
Std. Deviation of Early Finizh
Std. Deviation of Early Start

R EN Check ky Preds t]
Tl Froject File oL
Title: R/S Type
‘wiap Test Resource_Activiies

m

Settings

N

anced...

Field Name Selection
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9. Select OK.

(/'
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Insert Column

Table Mame: | Activity

- |
—
=
-
—

[ In cells

[ I ealumn heading

"Width
@ Best Fit
i) Specific:. |70

Farmatting

Field Hame: Risk_Global_Edits
Title: Rizk_Glabal_Editz
“Wrap Test

- Cancel

Help

Text

[ Indent

[] Owerride Default Font Settings
[talicz
Bald

Algnment: < Default > -

Color: < Default > -

Confirming Column

10. The Risk Global Edits column now appears.

Risk Global Edits Column

128
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Activity 1D Activity Dx O D ‘Original Duration | Pessimistic D Duration Distribution Type | iek Global. Eaite | Koy Activity |
1 Program XYZ IMS 1211.3d 1425d 1781.3d Triangular False
11 Program Milestones 1211.3d 1425d 1781.3d Triangular False
111 Start Contract 1] o 0 Triangular False
112 SFRISRR Complete 1] i) v} Triangular False
113 CDR Complete 0 0 0 Triangular False
114 |TRR Cycle 3 Complete 0 0 0 Triangular True
115 |UAT Complete 0 0 0 Triangular False
116 Milestone C Complete 0 o 0 Triangular False
117 Go Live 0 0 0 Triangular True
12 Program Management 1211.3d 1425d 1781.3d Triangular False
1.21 Program Management LOE 1211.3d 1425d 1781.3d Triangular False
1.2.1. |Program Management FY11 93.50d 110d 137.50d Triangular False
1.2.1..|Program Management FY12 221d 260d 325d Triangular False
121 |Program Management FY13 221d 260d 325d Triangular False
1.2.1..|Program Management FY14 221d 260d 325d Triangular False
1.2.1.!|Program Management FY15 221d 260d 325d Triangular False
1.2.1.1 | Program Management FY16 225.25d 265d 331.25d Triangular False
1.2.1.” |Program Management FY17 8.50d 10d 12.50d Triangular False

e —
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11. Flag the activities to be refined by applying additional global edits based on the assigned risk
levels of low, medium or high.

Ac:iviryf) Activity D Optimisti Original Dy [ Duration D

173 FDS RMM1100 21.25d 25d 31.25d Triangular
1.7.3. |Extract FDS for FDS RMM1100 4.25d 5d 6.25d Triangular
1.7.3.;|Execute Mock for FDS RMM1100 8.50d 10d 12.50d Triangular Medium False
1.7.3.;|Defect Resolution for FDS RMMA100 |4.25d 5d 6.25d Triangular Medium False
1.7.3.|Configure Client for FDS RMM1100 4.25d 5d 6.25d Triangular High False

1.74 |FDS RMM2100 21.25d 25d 31.25d Triangular False
1.7.4. |Extract FDS for FD'S RMM2100 4.25d 5d 6.25d Triangular Low False
1.7.4.:|Execute Mock for FDS RMM2100 8.50d 10d 12.50d Triangular Medium False
1.7.4.;|Defect Resolution for FDS RMM2100 |4.25d 5d 6.25d Triangular Medium Falze
1.7.4.|Configure Client for FDS RMM2100  |4.25d 5d 6.25d Triangular High False

1.7.5 FDS RMM3100 21.25d 25d 31.25d Triangular False
1.7.5." |Exract FDS for FD'S RMM3100 4.25d 5d 6.25d Triangular Low False
1.7.5.:|Execute Mock for FDS RMM3100 8.50d 10d 12.50d Triangular Medium False
17 5| Defect Resolution for FDS RMM3100 |4 25d Ad 6.25d Triangular Medium Falze
1.7.5.|Configure Client for FDS RMM3100  |4.25d ad 6.25d Triangular High Falze

Activity Flagging for Global Edits

129
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12. Select Tools > Global Edit.

File Edit View Project | Tools | Add-Ins Window Help
2R | | = Preferences... h
l:l:' |2':| Reporting Calendars... |
Activity ID Acl ﬂ
1.3.3.:|Obtain FDS Ay Filters
1.3.3. |Write FTP for Sorts...
1.3.3.1 | Approve FTP Calculated Fields...
1.3.3.1|FDS Complet User Defined Fields...
- 1.34 |FDS RMM2101 Group Delete...
1.3.4. |Write FDS for Spread Curve...
1.3.4.:| Obtain Estimz Global Edit...
1.3.4.1|0btain FDS A Batch Global Edit...
1.3.4..|Write FTP for Note Categories...
1.3.4.! Approve FTP 1l EmilA e
1.3.4.1|FD3 Complet Eromser Views
-| 135 [FDSRMM3101 Rollup... |]
1.3.5. | Write FDS for
1.3.5.:| Obtain Estima Font..
1.3.5.;|Obtain FDS A Title Blocks...
1.3.5.: |Write FTP for Bar Sets...
1.35.1 | Approve FTP f Send Message...
1.3.5.1|FD3 Complet
-| 1356 |FDSRMMatoi  “WebPublisher.. |
136" |Write FDS for Data Sources...
1.3.6.:| Obtain Estimsz Options...
B I = A Tt 2o I L= Wl | ) o i = 1l L LT

Global Edit Menu Selection

(/'
\.

U.S. AIR FORCE
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13. The previously created global edits now appear.

Global Edits [
Dizplay far:
Ativity - ]

Apply

Digtribution_Twpes

Optiristic_Durations -
Pezsimiztic_Durations

MHew... Copy... Edit... Delete

Global Edits

14. Select the first global edit to modify.

Global Edits |

Digplay for:
Achivity - ]
Apply

[ [ e, H Copy... ][ Edit... ] Delete

Optimistic Durations Global Edit
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15. Select Copy.

(/'
\.
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Global Edits
Drizplay for:
Cl
Ativity - ]

Apply

Pezsimistic_Durations

| New.. ][ Edt. || Delete

Copying Global Edit

16. Name the new global edit Low Risk Optimistic Durations.

IGIobaI Edit Definihion

il

Y ET I Lowe Risk Optimizgtic Durations 0
Applies to T able: Activity Canizel
Drefinition Apply
Replace Values in: D ptirmigtic Duration *] [ Access Contraol ]
OF Type: Ciuration
With Espression:
QRIG_DUR = .85
Figlds...
Functions...
Walues. ..
M atching Filter: <hio filbers ~ ] E]

Naming New Global Edit

132
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17. Under With Expression, change the value to ORIG_DUR * .35 to subtract 65% from the
original duration and use this as the optimistic duration for all activities determined to be low
risk. Note: There are spaces before and after *.

Global Edit Definition &

M arne: Low Rizk Ophimiztic Durations [E
Applies to Table: Activity Cancel

Definition . Apply

Replace WValues in: [Dptimixtic Diuration v] I Anoass Cantrol ]

0F Type: Duratian Reterences
“With Expression: |I]

Global Edit Definition

il

M arne: Lony Rigk Optimistic Durationg
Matching Filter:
? Applies ta Table: Achivity Cancel
D efinition Apply
Before

Feplace Values in: Optimistic: Diuration "]

-
0
0
[yl
o
wy
]
=)
=
o

Of Type: Duration

With Expression:

IEIF!IG_DLIFI =35 I

tatching Filter: <no filker> '] E]

After

References
Help

Fields...

Functions...

Walues. .

With Expression Command Change for Optimistic Duration
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18. Filter for the activities to apply this global edit to by selecting the Matching Filter menu.

Global Edit Definition

Ok

Caricel

Apply

'] [ Access Contral ]

Feferences

Help

Fields...

Functionz. ..

Walles...

Marme: Lows Risk Optimiztic Durations
Applies to Table: Activity
Drefinition
Replace Yalues in: D ptimizgtic Duration
OF Type: Diwrahion
“With ERpression:
ORIG_DUR * .35
b atching Filker: <o filkers

Matching Filter Menu Selection

19. Select New to create a new filter.

IFilters ]
Dizplay for:
Activity

_Dimmed_Activities

_Haz Predz_|n_Other_Sub
_Haz Succs_|n_Other_Sub
_la_Auctiviby

_ by _Metwork_Filker
_Mon_Critical_échivities_Only
_Mat_Planned_sctiities
_Opt_Highlight_Critical
_Opt_Milestone
_Opt_Show_Flaat
_The_Real_Metwork_Filker

Mew

Cop... Edi...

New Filter Selection

134
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20. Name the new filter Low Risk Activities.
New Filter X
Mame: |Low Risk Activities [ ] ]
Applies to Table:
Activity v]
Naming New Filter
21. Select OK.
Mew Filter B
Mame: Low Risk Activities
Applies to Table:
Achivity -
Confirming New Filter
22. Select the dropdown.
Filter Expression Lﬁ]
Mame
Low_Rizk_Activities Inzert Parentheses E] ]
[x[v] |~
Logic | Field Mame | Operatar | Value 1 | Value 2 -
QE. ] [ Cancel ] [ Access Control ] [ References ] [ Help ] [ hare >

Filter Expression
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23. Scroll down and select Risk Global Edits.

Hesource_Llales

Filter ExF Risk_1_to_50_Critical
— Rigk_51_to_100_Critical
M Rizk Critical
ame Global Edits
Lowe_ R Risk_Mot_Critical
Sch_war

B3N

Logic | Field Mame

| Operator | Walue 1 | Value 2 -

[ Ok, J [ Cancel

” Access Control ” References ” Help ]

[ Mare =

Filter Expression Selection

24. Under Operator, type Equals and under Value 1, type “Low”.

IFiIter Expression

M ame

Lowe_Risk_Activities

E3M

Inzert Parentheses | | E]

Logic | Field Name | Operator | Walue 1 Value 2 -
Rigk_Global_Edits |Equalz "Low’ R
(] ] [ Cancel ] [ Accesz Control ] [ References ] [ Help ] [ bore >
Filter Expression Command
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25. Select OK.

IFiIter Expression Iél

M ame

Lowe_Risk_dctivities Inzert Parentheses | | E]

[x]v] v

Logic | Field Name | Dperator | Walue 1 | Value 2 -
Rigk_Global_Edits Equals "Low’

[ Cancel ] [ Access Control ] [ References ] [ Help ] [ e >

Confirming Filter Expression

26. Scroll down and select Low Risk Activities.

Filters =5
Digplay far:
Aty
In_Progress Mon_Critical - Cancel
Incomplete_kilestone ;]
Late 1 _ta 10
Late_17_ta_100 Aeply
LogicStart —
LogicT race El
LogicTracelther

Low_Ris

M ilesztone
Meq_Float

Mext_month

Man_Critical 57

[ e, .. ][ Copy... H Edit... H Delete ]

Low Risk Activities Filter
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27. Select OK.

Filters

Digplay far:
Activity

In_Progress_Mon_Critical
Incormplete_Milestone
Late_1_to 10
Late_11_to_100
LogicStart

LogicTrace

LogicT racelther

Low Rizk Activities

Milestone
Meg_Float
Mext_month
Maor_Critical

m

-

[ Mew... ][ Copy... ][ Edi... ][ Delete ]

Ok,

X
L Ok

Apply

Confirming Filter Selection

Apply Global Edit

138

28. Select OK.

(/'
\.

¢
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IGIabaI Edit Definition

E Low Rizk Optimistic Durations

Applies to Table: Activity

Drefinition

Cancel

o
=
II[ &3

Apply

Replace Values in: D ptimistic Duration

—

4
I=
o
e}
i
[l
o
oy}
fa}
=
=]

OF Type: Duration
With Ewpreszsion:
ORIG_DUR = .35
b atching Filker: Low_Rizk_Achivities

*) [

Feferences

Help

Fields. ..

Funchions. ..

Walues. ..

Confirming Global Edit Definition
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29. Select Apply.

Global Edits

Dizplay for:

. Cloze
Activity - ]

Apply

Help

J30KE

Optiriztic_Durations
Pezzimistic_Durations

[ MHew... ][ Copy... H E dit... H Delete ]

Applying Global Edit

30. Select Close.

IGlobal Edits

I

Diizplay for:
[.-'-‘-.u:tivit_l,l

- ] Cloze

Apply

Dhigtribution_Types
Low Rizk Optimi

alli

Optimiztic_Durations Help

Peszimiztic_Durations

[ Mew. .. ][ Copp... ][ Edi... ][ Delete ]

Closing Global Edits Dialogue Box
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31. The optimistic durations for low risk activities now reflect 35% of the original durations.

\

U.S. AIR FORCE

[ 3
o

Activity 1D “Activity Descripti Optimistic Duration | Original Duration | Pessimistic Duration | Duration D Type | Risk_Global_Edits  Key Activity
1.7.3 |FDS RMM1100 21.25d 25d 31.25d ITI'iallnuIar False
1.7.3. |Exract FDS for FOS RMM1100 4.25d ) 6.25d Triangular Low False
1.7 3. |Execute Mock for FDS RMM1100 8.50d 10d 1250d |Triangular Medium False
1.7.3. | Defect Resolution for FDS RMM1100 |4.25d 5d 6.25d | Triangular Medium False
1.7.3.:|Configure Clientfor FDS RMM1100  |4.25d 5d 6.25d [ Triangular High False
174 |FDS RMM2100 21.25d 31.25d Triangular False
1.7.4. |Exiract FDS for FDS RMM2100 4.25d 5d 6.25d Triangular Low False
1.7.4.; |Execute Mock for FDS RMM2100 8.50d ‘\00\ 12.50d :Triangular Medium False
1.7.4.. |Defect Resolution for FDS RMM2100 |4.25d 5d 6.25d |Triangular Medium False
1.7.4..|Configure Clientfor FDS RMM2100 |4.25d 5d 5d |Triangular High False
1.7.5 |FDS RMM3100 21.25d 25d 31.. ]Trtannular False
1.7.5. |Exract FDS for FDS RMM3100 4 25d 5d 6.25d \ Triangular Low False
1.7.5..|Execute Mock for FDS RMM3100 8.50d Activity ID Activity [ ipti Optimistic Duration | Original Duration | F ic Duration Duration Di Type | Risk_Global_Edits | Key Activity

1.7.5..|Defect Resolution for FDS RMM3100 |4.25d 17.3 |FDS RMM1100 21.25d 25d 31.25d Triangular False

1.7.5. |Configure Clientfor FDS RMM3100  |4.25d 1.7.3. |Extract FDS for FDS RMM1100 1.75d 5d 6.25d Triangular Low False

B f 1.7.3.:|Execute Mock for FDS RMM1100 8.50d 10d 12.50d Triangular Medium False

etore 1.7.3.|Defect Resolution for FDS RMM1100 |4.25d 5d 6.25d Triangular Medium False

1.7.3..|Configure Client for FDS RMM1100 4.25d 5d 6.25d Triangular High False

1.7.4 |FDS RMM2100 21.25d 25d 31.25d Triangular False

1.7.4. |[Extract FOS for FDS RMM2100 1.75d I5a 6.25d Triangular Low False

.7.4.;|Execute Mock for FDS RMM2100 8.50d 10d 12.50d Triangular Medium False

1.7.4.|Defect Resolution for FDS RMM2100 |4.25d 5d 6.25d Triangular Medium False

1.7.4.|Configure Client for FDS RMM2100  |4.25d 5d 6.25d Triangular High False

175 |FDS RMM3100 21.25d 25d 31.25d Triangular False

1.7.5. |Extract FDS for FDS RMM3100 1.75d 5d 6.25d Triangular Low False

1.7.5.; |Execute Mock for FDS RMM3100 8.50d 10d 12.50d Triangular Medium False

1.7.5.. |Defect Resolution for FDS RMM3100 |4.25d 5d 6.25d Triangular Medium False

After 1.7.5.|Configure Client for FDS RMM3100  |4.25d 5d 6.25d Triangular High False

Changes to Optimistic Durations for Low Risk Activities

32. Steps 12-31 may be repeated to create global edits and the corresponding filters for the

following risk level assignments:

e Medium Risk Optimistic Durations
High Risk Optimistic Durations

e Low Risk Pessimistic Durations
e Medium Risk Pessimistic Durations
e High Risk Pessimistic Durations

In addition, these steps may be repeated to refine the distribution curves assigned to
activities, if needed.
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Risk information at the activity level may be viewed and edited using the Risk Identification

Spreadsheet or the Risk tab of the Activity Details dialog box.

Risk Identification Spreadsheet

141

1. Reference the CAM / IPT data spreadsheet to assign the individually determined optimistic
and pessimistic duration estimates.

nctli:ih! Activity Description l]PtinluirEtit: or ing:“irnal Pess;:rﬁtic
1341 Write FDS for FOS RMM2100 9 10 days 12
1342 Obtain Estimates for FOS RMM2100 1 2 days 4
1343 Obtain FOS Approval for FOS RMM2100 1 2 days 5
1544 Write FTP for FDS RMM2100 18 20 days 22
1.3.4.5 Approve FTP for FOS RMM2100 5 10 days 12
CAM/IPT Spreadsheet

2. Select the corresponding cells for the optimistic and pessimistic durations and enter the
values for each activity based on the CAM/IPT data spreadsheet.

Activity 1D Activity D ‘Optimisti Original Di Pessimistic DX Duration Distri Type | Risk_Global_Fdits | Key Activity
1.34 FDS RMM2100 72.25d 85d 106.25d Triangular False
1.3.41 Write FD'S for FDS RMM2100 8.50d 10d 12.50d Triangular False
1342 Obtain Estimates for FDS RMM2100  |1.70d 2d 2.50d Triangular False
1.3.43 Obtain FDS Approval for FDS RMM210 |1.70d 2d 2.50d Triangular False
1344 ‘Write FTP for FDS RMM2100 17d 20d 25d Triangular Falze
1345 Approve FTP for FO'S RMM2100 8.50d 10d 12 50d Triangular False
Before ¢ *
After _
Activity 1D Activity D ‘Optimi Original Dy Pessimistic DX Duration Distri Type | Risk_Global_Edits | Key Activity]
1.34 FDS RMM2100 72.25d 85d 106.25d Triangular False
1.3.41 ‘Write FDS for FDS RMM2100 ad 10d 12d Triangular Falze
1342 Obtain Estimates for FDS RMM2100  |1d 2d 4d Triangular False
1343 Obtain FDS Approval for FOS RMM210 |1d 2d 5d Triangular False
1344 ‘Write FTP for FDS RMM2100 18d 20d 22d Triangular False
1345 Approve FTP for FD'S RMM2100 5d 10d 12d Triangular False

Optimistic and Pessimistic Duration Entries
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Activity Details Dialog Box
Risk information may also be viewed and edited using the Risk tab of the Activity Details dialog

box.

\ 72
N7
Qr

U.S. AIR FORCE

1. Reference the CAM / IPT data spreadsheet to assign the individually determined optimistic
and pessimistic duration estimates.

nctli;ity e Bt Temen Aol ien uptin-uirstic or in;“irnal Pess;:ristic
1541 Write FD5 for FOS RMM 2100 g 10 days 12
1542 Obtain Estimates for FDS RMM2100 1 2 days 4
1.3.43 Obtain FOS Approval for FOS RMM2100 1 2 days 5
1344 Write FTP for FO'S RMM2100 18 20 days 22
1345 Approve FTP for FDS RMM 2100 5 10 days 12
CAM/IPT Spreadsheet

2. Double click on an activity to open the Activity Details dialog box.

Adtivity ID ‘Activity Descripl Optimistic D Original Duration | Pessimistic Duretion | Duration Distribution Type | Risk_Global Edits | Key Activity
1.34 FDS RMM2100 72.25d 85d 106.25d Triangular False
1342 Obtain Estimates for FOS RMM2100  [1.7d 2d 2.5d Triangular False
1343 Obtain FDS Approval for FOS[' aceivity Details [Program XvZ] 3] Je
1344 Write FTP for FDS RMM2100; 3
1345 Approve FTP for FOS RMM21) General l Rela{iunships] Resuurces] Cudes] .ﬂdvanced] Risk ] User Fieldsl Notes ] e
1346 FDS Complete for FDS RMM D 1343 Status: Em— e
1.3.5 FDS RMM3100
1351 Write FDS for FDS RMU340g| | Dese Wite FDS for FDS RMMZ100 Durston: 104 e
1352 Obtain Estimates for FDS RN Target Dates £
1353 Obtain FD'S Approval for FOS Calendar: Start: 3
1354 Write FTP for FDS RMM3100; e
1355 Approve FTP for FDS RMM34 | T¥Pe: Finish: e
1356 FDS Complete for FD'S RMM E
1.3.6 FDS RMM4100 Subproject:
1.3.6.1 Write FD'S for FDS RMM4100) 3
1362 Obtain Estimates for FDS RN 3
1363 Obtain FDS Approval for FDS e
1364 Write FTP for FDS RMM4100; e
1365 Approve FTP for FDS RMM41] e
1366 FDS Complete for FDS RMM e
137 FDS RMMS5100 Mﬂﬂﬂ e = [ New J [ Progess.. | [ Heb ]

Activity Details Dialogue Box
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3. Select the Risk tab.
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Activity Details [Program XYZ]

-
Geneml] F-!elationships] Hesoun:es] Cudes] Advanceq Risk lLlser FIE|dS] Notes]
1D 1341 Status: Planned
Desc.: Write FDS for FDS RMM2100 Durstion: 104
Duration 7] Key Activity
Optimistic: BBh Probability of Occumrence:
Pessimistic: 100k 100

LIKTLIL] -

[=1
I

Apphy [ Mew ][F‘rogress... H Help ]

Risk Tab
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4. Risk information may be viewed and edited for the activity.

Activity Details [Program XYZ]

Geneml] Helationships] Hesnun:es] Cndes] Advanced Risk ]User FiE|d5] MNotes ]

ID: 1341 Status: Planned
Desc.: Write FDS for FDS RMM2100 Durstion: {04
Duration

(] Key Activity
Shape:
Olptimistic: 8.5d Probability of Occumence:
Pessimistic:  12.5d 100

LKL

Risk Information

[ Close H Undo H Apphy H Mew ][ngress...][ Help ]
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5. Enter the new optimistic and pessimistic durations for the activity.

Activity Details [Pregram XYZ] &I

Geneml] Helationships] Hesnurc:es] Cndes] Advanced Risk }Llser FiE|d5] Notes]

0 1.34.1

Status: Planned
Desc.: Write FDIS for FDS RMM2100 Duration: 104
Duration 7] Key Activity
Optimistic: 3 Probability of Occumence:
Pezsimistic: 12d 100

PRI oo J L) (o ] (ion ] (o] [ ]

Optimistic and Pessimistic Durations

Note that the distribution shape, key activity identification, and Probability of Occurrence
may also be edited. The Probability of Occurrence indicates the probability that the activity
occurs at all. See the Probabilistic Branching section for more information.
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6. When finished editing risk information for the activity, select Close or Left Arrow to jump to
the previous activity or Right Arrow to jump to the next activity.

Activity Details [Program XYZ]

ID:

Desc.:

1.3.4.1

Write FDS for FDS RMM2100

Duration

[T Key Activity

Geneml] Helaﬂonships] Hesources] Codes] Advanced Risk }User FIE'.'|L'.|S] No‘[es]

Status: Planned

Duration: 104

Optimistic: Probability of Occumence:
Pezsimistic:
| <] »] ¥ | Cise |

[ Undo H Apphy H Mew ][ngress...][ Help ]

Confirming Duration Changes
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Run Risk Simulation

The following steps are required to run a Monte Carlo simulation using Open Plan Professional.

Select Risk Analysis

Select Project > Risk Analysis.

File Edit  View Tools Add-Ins Window H
O j‘ Hl dh u..:] Tirne Analysis...

| | ||1_4_2_-| Risk Analysis...
Activity ID Resource Scheduling...
1417 Cost Calculations...
14138 Progress Calculations...
1.4.2 Baselines...
Properties...

1422

Risk Analysis Menu Option

Specify Risk Analysis Options
Options Tab
Specify the following options in the Risk Analysis dialogue box:

147

Number of Simulations: This indicates the number of simulations to perform. It is
important that enough simulations are run for results to be statistically significant. The risk
analysis results are more accurate as more simulations are performed. In addition, the time it
takes to run the analysis increases as more simulations are performed.

Fixed Seed Point: Select this setting so the same starting point is used each time when
generating random activity durations during the trial simulations. As a result, multiple risk
analyses of identical project information produce identical results each time, minimizing any
variations due to randomness.

Use Activity Calendar When Calculating Std. Deviation: Leave selected so the activity
calendar is used when calculating standard deviations and dates. Otherwise, elapsed time is
used for calculations.

Time Now: The Time Now date should be the current status date as originally reflected and
verified for the SRA schedule submittal. No change should be necessary.

Time Analyze before Risk Analysis: Select this setting to ensure any schedule adjustments

have been processed up to Time Now. A time analysis for the current project information is
conducted prior to any risk analysis calculations.
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Risk Analysis [Program XYZ] &I

Options l Fu:hranu:ed]

Number of Simulations: | 1000

Llse Fixed Seed Point

Llse Activity Calendar When Calculating Std. Deviation
Time Anahysis
Time Now: 13Jun2011 17:00 |E]

Tlme Analyze before Risk Analysis

| oK || cancel || Hep |

Risk Analysis Options

Advanced Tab
Select the Advanced tab.

Risk Analysis [Program XYZ]

Processing Options
[ Muttiple Ends

Don't consider a subproject a finish activity f army
child's successors are outside of the subproject

Out of Sequence Options

(@ Ignore Positive Lag of Predecessor

(71 Observe Posttive Lag of Predecessar

() lgnore Predecessor Relationship

| oK || cancel || Hep |

Risk Analysis Advnaced Options

Select Observe Positive Lag of Predecessor so all relationships with lags leading into any out-of-
sequence events are observed.
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Risk Analysis [Program XYZ] ﬁ

Optiong  Advanced

Processing Options
[] Muttiple Ends

Don't consider a subproject a finish activity if any
child’s successors are outside of the subproject

Out of Sequence Options

(7 lgnore Positive Lag of Predecessor

Obsewe Positive Lag of Predecessor
(7 lgnore Predecessor Relationship

| oK || cancel || Hep |

Out of Sequence Options
Start Risk Simulation

Select OK to start the risk simulation.

Risk Analysis [Program XYZ] ﬁ

Options  Advanced

Processing Options
[] Muttiple Ends

Don't consider a subproject a finish activity if any
child’s successors are outside of the subproject

Out of Sequence Options

(™) Ignore Positive Lag of Predecessor
(@ Observe Posttive Lag of Predecessor

(™) Ignore Predecessor Relationship

[ Cancel || Help |

Risk Analysis Start

Each time a risk analysis is performed, a session log file that records any system or error messages
issued during the operation is created. This file (Opp_risk.log) is saved to be reviewed later if
necessary.

The risk analysis icon on the Open Plan toolbar may also be used to perform a risk analysis.
However, this method does not display the Risk Analysis dialog box. The settings last stored in the
Risk Analysis dialog box are used for the risk analysis when the icon is selected.
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=] File Edit  View Project Tools Add-Ins Window Help
DA bl dLvwwerYvae e @ | & ENE]

Risk Analysis Button on Toolbar
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Analyze Results
After the simulation has been run, the following views are available for analysis:

Risk Spreadsheet View
Risk Histogram View
Activity Spreadsheet View
Tornado View

In addition, there may also be an SRA Trend Analysis available if a chart has been created and
maintained to document the results of previous SRAs. This is not an output that Open Plan
Professional provides.

With this data, the analyst should seek to develop answers for the following questions:

e What is the probability of completing the project or a specific milestone by a particular date?

e What tasks have the greatest likelihood of delaying the project?

e What tasks not currently on the critical path have the greatest chance of appearing on the
critical path sometime in the future?
Does the project have adequate schedule margin?

o What is the trend of the simulation results? Is the completion projection slipping each time
an SRA is run?

e Are there any trends in the three point estimates for individual tasks on the critical path?

e How do the three point estimates compare with actually observed duration variances?
Duration variance analysis helps to validate the three point estimates.

The analysis results are selected through Open Plan Explorer.

1. Close or minimize current view.

%) Open Plan Professional - [Risk Identification Spreadsheet [Program XYZ] Activity Table] [ =HAC d:h]
File Edit View Project Teols Add-Ins Window Help - & =
ER=NZY |2 AE v ER¥ TES QOO |® G| & o &P | ()

[[/] [Conduct SFR/SRR |

Activity ID Activity Descripti Optimistic Duration | Onginal Duration | Pessimistic Duration | Duration Distribution Type | Risk_Global_Edits | Key Adctivity | -
1.2.8 System Verification Review 30.60d 36d 45d Triangular False
1.2.8. |Prepare SVR Checklist 1.70d 2d 2.50d Triangular False
1.2.8. |Review SVR Checklist tems for Intern; | 1.70d 2d 2.50d Triangular False
1.2.8.0 |Prepare SVR Briefing 4.25d 5d 6.25d Triangular False
1.2.8. |Conduct SVR Briefing Dry Run 1.70d 2d 2.50d Triangular False
1.2.8! | Conduct SVR 2.55d 3d 3.75d Triangular False
1.2.8. |Prepare SVR Report 5.10d Gd 7.50d Triangular False
1.2.87 |Assign SVR Findings 0.85d 1d 1.25d Triangular False
1.2.8. ' Work SVR Findings 12.75d 15d 18.75d Triangular False
1.2.8.! SVR Complete 0 0 0 Triangular False

Risk Identification Spreadsheet
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2. Open Plan Explorer should appear. If not, select View and check Open Plan Explorer. Open

Plan Explorer may also need to be maximized.

ile it 1ew roject ools -Ins
L] E“'PJ Tools Add-I
Bl H| Toolbars *
@ Global view v Status Bar
-9 MyF v  Open Plan Explorer
----- = | Log Viewer
o |
- & Filter...
.....
o Refresh F5

Open Plan Explorer Menu Option

3. Select the project folder.

-4 My Folder MName ,
..... 1 Program ABC =5 Codes
= Program XYZ - IMS ; i
= .ﬂ g 1 Project Views
----- 3 Codes B Ms-IMs
el ) Project Views
- Projects
-4 OCpen Plan Library
[+ Briefcase
....... = Users
- Startup
SRA Project Folder
4. Select Project Views under the project folder.
E =] My Folder Narme Description Type
=i P'°9';"‘C|”Z'IMS = BARVW Activity Barchart View Barchart View
..... 1 Codes FLOWWW Metwork View Network View
........ _ ject Vi
Elo raBC E] RISKBARL Risk Barchart Barchart View
oy
iy Elo'ectsg RISKINP Risk Identification Spreadsheet Spreadsheet View
il :: OPJenPIan Library [ RISKSPD Risk Spreadsheet View spreadsheet View
@--iCh  Briefcase RISKVIEW Risk Histogram View Risk View
....... =) Users [T SPREADVW Activity Spreadsheet View Spreadsheet View
@i  Startup

Project Views Folder
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5. The four views for the risk analysis results are included in the project views list. If not, they
still need to be copied from the Open Plan Library (see Add Risk Analysis Views section for

more information).

B@ My Folder Name | Description | Type
PHARMALY - Drug Manufacturing & Analysis BARVW Activity Barchart View Barchart View
E:Zj:: iszc-wls FLOWVW Network View Network View
& Codes RISKBARL Risk Barchart Barchart View I

: " RISKIMP Risk Identification Spreadsheet Spreadsheet View

@) Projects RISKSPD Risk Spreadsheet View Spreadsheet View

E-i5)  Open Plan Library RISKVIEW Risk Histogram View Risk View

-7 Briefcase SPREADVW Activity Spreadsheet View Spreadsheet View

...... ) Users TORMNADC3 Tornade View Tornado View I

w3 Startup

Risk Analysis Views
Risk Spreadsheet

Follow the steps below to view the Risk Spreadsheet:

1. Double click on Risk Spreadsheet View in Open Plan Explorer.

=43 My Folder MName Description Type
) Program ABC = — - -
- 9 =] BARVW Activity Barchart View Barchart View
= Program XYZ - IM5 ) )
e I@ o gC 4 FLOWWVW Network View Network View
-1 Codes . .
— - - EI RISKBARL Risk Barchart Barchart View
) Project Views - ) L .
G0 Projects [ RISKIMP Risk Identification Spreadsheet Spreadsheet View
— ' 385l RISKSPD Risk Spreadsheet View Spreadsheet View
®--i5)  Open Plan Library . : - =
G-E5 Briefcase RISKVIEW Risk Histogram View Risk View
= = . . )
A5y Users il SPREADVW Activity Spreadsheet View Spreadsheet View
E-4) Startup
Risk Spreadsheet Selection
2. The Risk Spreadsheet appears.
Activity ID Activity D Mean Early Mean Early | Std. Dev.of | Std. Dev. of = Mean Late Mean Late | Std. Dev. of |Std. Deviation| Std. Dev. of Std. Dev. of
- Start Finish Early Start Finish Start Finish Late Start |of Late Finish | Total Aoat Hoat
1 Program XYZ IMS 02May2011 17Jan2017 0 294 02May2011 19Jun2017 0 74d 30d [
1.1 Program Milestones 02May2011 21Dec2016 |0 13d 02May2011 19Jun2017 0 T4d 76d 0
111 Start Contract 02May2011 02May2011 0 0 02May2011 02May2011 0 0 0 0
112 SFRISRR Complete 08Junz011 09Junz011 0 [ 09Jun2011 09Jun2011 0 0 [ [
113 CDR Complete 184ug2011 18Aug2011 22h 22h 21Feb2012  [21Feb2012  [76d 76d 76d 0
114 TRR Cycle 3 Complete 07Nov2013  [07Nov2013  [60h 50h 06May2014  [08May2014  [75d 75d 76d 0
115 UAT Complete 27Jan2014 27Janz014 67h 67h 24Ju2014 24Ju2014 75d 75d 76d [
116 Wilestone C Complete 18Mar2014 18Mar2014 |60 59h 125ep2014  [12Sep2014  [75d 75d 76d 0
117 Go Live 21Dec2016  |21Dec2016 | 13d 13d 19Jun2017 19Jun2017 74d 74d 76d 76d
12 Program Management 02May2011 19Dec2016 i} 47d 02May2011 18Jun2017 1] Tdd a0d o
1.24 Program Managemant LOE 02May2011 190ec2016 0 47d 02May2011 18Jun2017 o T4d 8cd 0
1211 Frogram Management Fy11 02May2011 050ct2011 0 52h 02May2011 naspr201z [0 85d 3s5d 3s5d
1212 Program Management 12 [050ct2011 170ct2012 52h 224 04Apr2012 16Apr2013  |85d 83d 85d 0
1213 Program Management P13 [170ct2012 280ct2013 224 31d 16Apr2013  [28Apr2014  [83d 81d 35d 0
Risk Spreadsheet
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It may be necessary to adjust the duration types for each standard deviation column. If so,
highlight the first standard deviation column, Std. Dev. of Early Start.

- - Mean Eardy | Mean Eary Mean Late | Mean Late | Std. Dev.of |Std. Deviation Sid. Dev.of | Sid. Dev.of
LER LY e == Start Finish Start Finish Late Stat |of Late Finish| Total Aoat | Free Hoat
1 Program XYZ IMS 02May2011 17Janz017 02May2011 19Jun2017 0 T4d 80d 0
1.1 Program Milestones 02May2011 21Dec2016 02May2011 18Jun2017 0 74d 76d 0
1.1.1 Start Contract 02May2011  |02Way20ll 02May2011  |02Mayzotl |0 0 0 0
1.1.2 SFR/SRR Complete 09Jun2011 09Jun20M1 09Jun2011 09Jun2011 0 0 0 0
113 COR Complete 18Aug2011 18Aug2011 21Feb2012 21Feb2012 76d 76d 76d 0
114 TRR Cycle 3 Complete 07Nov2013  |07Nov2013 06May2014  |06Mayz014  |75d 75d 76d 0
145 UAT Complete 2Tlan2014 | 27lan20t4 241ul2014 24Jul2014 754 75d 78d 0
116 Milestone C Complete 18Mar2014 18Mar2014 123ep2014 12Sep2014 75d 75d 76d 0
11,7 Go Live 21Dec2016  |21Decz0is 190un2017  |190un2017  |74d 74d 76d 76d
1.2 Program Management 02May2011  |19Dec2016 02May2011  |190un2017 |0 74d 20d 0
Duration Types in Risk Spreadsheet
With mouse hovering over header, Right Click.

_ e Mean Eardy Mean Early Std. Dev. of | Mean Late Mean Late .‘idl
Acteiiy Actviliess Start Finish Finish | Start Finish L3
1 Program XvZ NS 02May2011 17Jan2017 Add Column... 1
1.1 Program Milestones 02May2011 21Dec2016 Insert Column... 1
1.1.1 Start Contract 02May2011 02May2011 Rermove Column
1.1.2 SFR/SRR Complete: 08Jun2011 08Jun2011 Edit Celumn... 1
1.1.3 CDR Complete 184ug2011 184ug2011 Eill Column Down Ctrl+D
1.1.4 TRR Cycle 3 Complete O07NovZ013 07Nov2013 Size Column for Best Fit 1
1.1.5 UAT Complete 27Jan2014 27Janz014 .

i Set Column/Row Attributes... Ctrl+B L]
1.1.6 Wilestone C Complete 18Mar2014 18Mar2014
1.1.7 Go Live 21Deczis 21Dec2016 Find...
1.2 Program Management 02May2011 18Dec2016 Find Mext |
1.2.1 Program Management LOE 02May2011 180ec2016 X

Click to Sort ]
1211 Program Management Fy11 02May2011 050ct2011
1212 Frogram Management F12 050ct2011 170ct2012 Sorts..
1213 Program Management Fr13 170ct2012 280ct2013 Filters... 1
1214 Program Management Fv'14 280ct2013 06Nov2014 Select All
1215 Program Management Fy'15 0EMov2014 1TNov2015 1
12186 Program Management F'15 17Nov2015 050ec2016 Preferences...
1 1 1

Column Selection
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5. Select Edit Column.

b it e e | B | e [ i
1 Program XvZ NS 02May2011 17Jan2017 Add Column...
1.1 Program Milestones 02May2011 21Dec2016 Insert Column...
1.1.1 Start Contract 02May2011 02May2011 Rermove Column
112 SFR/SRR Complete 09Jun2011 08Jun2011
1.1.3 CDR Complete 184ug2011 184ug2011 Eill Column Down Ctrl+D
1.1.4 TRR Cycle 3 Complete O07NovZ013 07Nov2013 Size Column for Best Fit
1.1.5 UAT Complete 27Jan2014 27Janz014 Set Column/Row Attributes.. Cirl+B
1.1.6 Wilestone C Complete 18Mar2014 18Mar2014
1.1.7 Go Live 21Deczis 21DeczZi18 Find...
1.2 Program Management 02May2011 18Dec2016 Find Mext
1.2.1 Program Management LOE 02May2011 180ec2016 X
1211 Program Management Fy11 02May2011 050ct2011 Hreel o
1212 Frogram Management F12 050ct2011 170ct2012 Sorts..
1213 Program Management Fr13 170ct2012 280ct2013 Filters...
1214 Program Management Fv'14 280ct2013 06Nov2014 Select All
1215 Program Management Fy'15 0EMov2014 1TNov2015
12186 Program Management F'15 17Nov2015 050ec2016 Preferences...
1 1 1

Edit Column Menu Option

6. Under Formatting, select Days.

lEdit Column [

Table Name: | Activity - [ ok |

Field Marme:  Std. Deviation of Early Start -
Title: Std. Dev. of Early Start

Wrap Test Text

[in cells [ Indent

[] Oweride Default Fant Settings

In column heading

[talics
Bald
Width a
() Best Fit Alignment; < Defaul > -
@ Specific: 15 = Calor; < Default>
Farmatting
< Default »
MirLtes

b onths

Duration Formatting
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7. Select OK.
IEdit Column Li_‘s-,l
Table Mame: | Activiby - ] [ ok, J

Field Mame:  Std. Deviation of Early Start -
Title: Std. Dev. of Early Start

YWirap Test Text

[]In cells [l Indent
i [] Overide Defaul: Font Settings
In colurmn heading Italices

width Feld

() Best Fit &lignment: < Default > -

@ Speciiic: 15 = Calor; < Default>

Formatting

< Default »
kirtes
Hoaours

Weeks
b onths

Confirming Duration Formatting

8. Repeat Steps 3-7 for the remaining standard deviation columns.
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The dates and values for early dates, late dates, and activity floats are not calculated as single,
deterministic values. Instead, statistical means and standard deviations are used to express these
values. This analysis provides the means and standard deviations for the early start dates, late start
dates, early finish dates and late finish dates in the presence of risk for each task. It also provides the
standard deviations for total float and free float.

This technique only provides an approximation. The actual distribution is often skewed in one
direction or the other, resulting in confidence estimates based on mean and standard deviation values
to be less accurate. To get a better estimate, an activity should be selected as a key activity with
results shown in a risk histogram.

Activity ID Activity Desc. Mean Early | Mean Eardy Std. Deviation Sid. Dev.of | Mean Late Mean Late | Std. Dev. of Std. Deviation Std. Dev.of | Sid. Dev. of
Start Finish of Early Start | Early Finish Start Finish Late Start |of Late Finish | Total Hoat Free Aoat

1 Program XvZ IMS 02May2011 17Jan2017 0 28d 02May2011 18Jun2017 0 T4d 20d 0

1.1 Program Wilestones 02May2011 21Dec216 0 13d 02May2011 18Jun2017 0 T4d 76d 0

111 Start Contract 02May2011 02May2011 o o 02May2011 02May2011 o o 0 0

1.1.2 SFR/SRR Complete 08Jun2011 08Jun2011 o o 08Jun2011 08Jun2011 o o 0 0

1.1.3 COR Complete 18Aug2011 18Aug2011 275d 275d 21Feb2012 21Feb2012 76d 76d 76d 0

1.1.4 TRR Cycle 3 Complete 07Nov2013 07Nov2013 7.50d 7.50d 06May2014 06May2014 75d 75d 7e6d 0

1.1.5 UAT Complete 27Jan2014 27Jan2014 8.38d 8.38d 24Jul2014 24Jul2014 75d 75d 7e6d 0

1.16 Wilestone C Complete 18Mar2014 18Mar2014 8.63d 8.63d 125ep2014 125ep2014 75d 75d 7e6d 0

1.1.7 Go Live 21Dec2016 21Dec2016 13d 13d 18Jun2017 18Jun2017 T4d T4d 7e6d Ted

1.2 Program Management 02May2011 19Dec2016 1] 47d 02May2011 19Jun2017 1] T4d 80d 1]

1.2.1 Program Management LOE 02May2011 19Dec2016 1] 47d 02May2011 19Jun2017 1] T4d 85d 1]

1.2.1.1 Program Kanagement Fv™11 02May2011 050ct2011 0 6.50d 02May2011 04Apr2012 0 85d 85d 85d

1212 Program Wanagement Fv12 050ct2011 170ct2012 6.50d 22d 04Apr2012 18Apr2013 85d 83d 85d 0
Risk Spreadsheet

Mean

e The mean is the average or norm.

Standard Deviation
e Standard deviation indicates the degree of clustering around the mean (average) value.
e The greater the standard deviation, the less clustering. Therefore, possible dates are spread
further apart in time.
e The greater the standard deviation, the mode, median, and mean values are less pronounced
and other dates have a greater likelihood of occurring.

For activity 1.3.4.1 shown below, an early start standard deviation equaling 1.75 days indicates that
the time between the mean early start of Aug 23, 2011, +/- 1.75 days accounts for 68.3% of all
probable start dates for this activity. There is a 68.3% chance of this activity starting within this
timeframe.

Adtivity ID Adtivity Desc. Mean Early MBH'I_EHI‘; Std. Deviation Std. De'v__ of | Mean Late Meal_ Late | Std. Dev.of Std. De'!ndlnn Std. Dev. of | Std. Dev. of
Start Finish of Eardy Start | Eary Finish Start Finish Late Stat  of Late Finish | Total Hoat Free Hoat

1.3.3.6 FOS Complete for FOS RMK1100 23Aug2011 234002011 1.75d 1.75d 22Feb2012 22Feb2012 76d 76d 76d 0

1.3.4 FOS RMNMZ2100 23Aug2011 230ec2011 1.75d 3 22Feb2012 25Junz2012 76d 76d 76d 0

1.3.4.1 Write FDS for FDS RMIM2100 234ug2011 065ep2011 1.75d 1.85d 22Feb2012 08Mar2012 76d 76d 76d 0

1342 Obtain Estimates for FDS RMM2100 065ep2011 085ep2011 1.85d 1.88d 08Mar2012 12Mar2012 76d 76d 76d 0

1343 Obtain FOS Approval for FDS RMM2100 |085ep2011 125ep2011 1.88d 1.88d 12Mar2012 14Mar2012 76d 76d 76d 0

1344 Write FTP for FDS RMM2100 123ep2011 H0ct201 1.88d 2.50d 184pr2012 16May2012 76d 76d 76d 0

1.3.45 Approve FTP for FDS RMIM2100 250ct2011 09NovZ011 2.63d 2.75d 31May2012 14Jun2012 76d 78d 76d d

Risk Spreadsheet Example
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There is a relationship between total float mean and standard deviation and the criticality index for
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an activity. Activities whose total float values have large standard deviations relative to their means
are more likely to be critical than activities with relatively small standard deviations.

Adtivity ID Adtivity Desc. Mean Early Mem_EHIy Std. Deviation Std. De'v__ of | Mean Late Mem_ Late | Std. Dev.of Std. De'!ndlnn Std. Dev. of | Std. Dev. of
Start Finish of Eardy Start | Eary Finish Start Finish Late Stat  of Late Finish| Total Hoat Free Hoat

1.3.3.6 FOS Complete for FOS RMK1100 23Aug2011 234002011 1.75d 1.75d 22Feb2012 22Feb2012 76d 76d 76d 0

1.3.4 FOS RMNMZ2100 23Aug2011 230ec2011 1.75d 3 22Feb2012 25Junz2012 76d 76d 76d 0

1341 Write FOS for FDS RMM2100 23Aug2011 065ep2011 1.75d 1.85d 22Feb2012 08Marz2012 76d 76d 76d o

1342 Obtain Estimates for FDS RMM2100 065ep2011 085ep2011 1.85d 1.88d 08Mar2012 12Mar2012 76d 76d 76d 0

1343 Obtain FOS Approval for FDS RMM2100 |085ep2011 125ep2011 1.88d 1.88d 12Mar2012 14Mar2012 76d 76d 76d 0

1344 Write FTP for FDS RMM2100 123ep2011 H0ct201 1.88d 2.50d 184pr2012 16May2012 76d 76d 76d 0

1345 Approve FTP for FDS RIMI2100 250ct2011 0SNov2011 2.63d 2.75d 31May2012 14Jun2012 76d 76d 76d d

Total Float in Risk Spreadsheet
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Risk Histogram

Follow the steps below to view the Risk Histogram results:

1. Double click on Risk Histogram View in Open Plan Explorer.

EI@ My Folder Name Description Type
g E'”g’am :f; e B BARVW Activity Barchart View Barchart View
s ,f”grémd ) FLOWVW Network View Netwark View
B tods T] RISKBARL Risk Barchart Barchart View
i Project Views
. e RISKINP Risk Identification Spreadshest  Spreadsheet View
553 Opjen Plan Library [F[] RISKSPD Risk Spreadsheet View Spreadsheet View
@[5 Briefease Risk Histogram View Risk View
...... 9 Users [Tl SPREADVW Activity Spreadsheet View Spreadsheet View
-0 Startup
Risk Histogram Selection
2. Select View > Select Activity.
File Edit I‘u’iew | Project Tools Add-Ins
BN | Toolbars 3
v Status Bar
v Open Plan Explorer
Log Viewer
Go to Date...
Edit Date Scale...
Select Activity...
Select Activity Menu Option
3. Highlight a key activity.
F =

Key Activity Selection

K.

Cancel

Help

Rk g

Key Activity Selection
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4, Select OK.

‘

Key Activity Selection

Help

Confirming Key Activity

5. The risk histogram for the selected key activity appears.
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Risk Histogram
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Histograms for the early start date, late start date, early finish date and late finish date for each key
activity are available. Follow the steps below to view histograms for each of these date types:

1. Right Click anywhere within the Risk Histogram View.

4.7 =

450

I
I
I—

425 —

4.00 —
Edit Date Scale...
Go to Date... ]

350 Select Activity...

Preferences...

[

e

Gl
|

[Percent]

250 ﬂﬂ
225 — q d

Risk Histogram Menu

2. Select Preferences.

475 4 I
450 —
425
400 —
aTe
Edit Date Scale... {]
160 — Go to Date...
Select Activity...
348 I Preferences...
300 — I

Preferences Menu Option
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3. Select the desired date types to display risk analysis results.
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Note that other view options may be indicated as well. When displaying histograms, colors
of the histogram bars and corresponding S-curves may be selected. The bar style (3-
dimensional or flat) may also be specified. If multiple bars are displayed, their display may
be specified as either side-by-side or front-to-back. A tabular view of the data may also be
added to the histogram or viewed on its own and the number of decimal places may be

indicated for the table.

Risk Analysis Preferences

2o |

Show

Histogram S-Curve
Early Start: [ B[—]L.
Early Finizh: i I:l E]

Late Sttt [] | [ [ [ ] ...
Late Finigh: -T EE]

[ ] ][ Eancel] [ Help ]

Display az

(7 Table

@ Graph

(71 Both

Bars
Style
(71 3-Dimensional
@) Flat

Table

MHumber of Decimal
Places:

2

Pozition
@ Side by Side
(7 Front to Back

Risk Analysis Preferences
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Risk Analysis Preferences

[t

Show
Histogram S-Curve

Early Start: [ [ e |
E.arly Finish: B - = —C)
Late Start; O - Dl;l
Late Firish: - o=

| oK

[ Cancel ] [ Help ]

Display az
(7 Tahle
@ Graph
(71 Both
Bars

Style

(71 3-Dimensional
@) Flat

Table

Mumber of Decimal
Places:

2

Pozition
@ Side by Side
(7 Front to Back

Confirming Date Types to Display

5. The results for the selected date types are displayed.

Ealy Finch 040012013

Late Frish 040c2013

He: Fi OHe2013 ]
OEMa 01

sl i B
SudDay of e Frih 754

o
1
e —— e
£ Foih L Frin 890 13 os] 1] 7] 8 [ 20 vz 4] s [T [ 03 | [c2 e 4o o o] e e] ] 2] a1 e[ ]
0= |

100,00

b s

- an00

o1

£ o

F 7m0

1

- sooo

F s

- 5000

E oo

F ®io

o

1]

£

- 1500

k100

[Cum Pesceni

Risk Histogram with Early Finish and Late Finish Displayed

This analysis provides the probability distribution for the early start date, late start date, early finish

date and late finish date for each key activity. Typically, the early finish and late finish dates are

shown to compare the difference when determining the expected finish date.
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The histogram represents the percentage of trials that resulted within each date interval. A scale
representing the percentage of time a specific date interval is recorded for the key activity during the
simulation is along the left-hand axis. The sum of the column percentages total 100%. In the
histogram below, the mode is November 6. This date resulted in 5.5% of the trials.

The right-hand axis represents the cumulative distribution for dates. In the example below, 50% of
the simulations resulted in dates on or before November 7, making it the median early finish date.
November 7 is also the mean early finish date.

In the example below that displays early finish data, the following information is displayed to the left
of the histogram:

e The early finish date
e The mean early finish date
e The standard deviation for the mean early finish

550 — — 100
525 | [
500 —
475
450 —
425 —
400 —
3m
350 —

325

[Percent]
[Cum. Percent]

2 B 2 &
| I I

175 o
150 o
1268 o
1.00 o

078 o

Eaily Finish 040012013
Mean Eaily Firish 07Nov2013 050 i
StdDev of Ealy Finish 50h

Fs

114 b

TRR Cycle 3 Complete || ==
Early Finish 1¢]15]16]17]18]19[20]21 | z2[23] 24 [25] 28] 27 [ 2823 [30] 1 [o1 [z ua [os s [os [a7ue [os [10] 11 [12[13]1¢ [15]16]17] 18] 19 [20] 21 22 2324 [25 26 27 [ 2823 [30 |01 [z 3 [ e o5 s [o7 e oa [ 10

oct | Nov

174 TRR Coole 3 Complete [Early Firish] [ O] Ell El\ El\ ‘H EII Ell 1\ Z\ 2\ 2] 2T O O] 37 & BT 4] BT O O] 5 4T 4T 4T 4 O] O] 4T 47 3] 3[ o] O7 O] 1
1.1.4 TRA Cycle 3 Complete [Cumulative Eary Finish][ 01 ElISF EHEHEEERE] 23 ZB 33 33 33 38 43 48] 52 57 571571 B2 67 71 [ 7o 7] 73] 73] 831 86T 89] 7] 34 34 541 55 SE EIE 37 38 38 SB EIB EIB 33 33 UU UEI EIEI EIEI EIU

Risk Histogram Example
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To view the Risk Barchart, double click on Risk Barchart in Open Plan Explorer.

=2 My Folder
ﬁ Program ABC
EI@ Program XYZ - IM5
w5 Codes
.3 Project Views

#--) Projects
-5 Open Plan Library
-7 Briefcase
) Users
[--ic5)  Startup

Mame | Description | Type

=] BARVW Activity Barchart View Barchart View
FLOWWW Network View Metwork View

[ RISKBARL Risk Barchart Barchart View
RISKIMP Risk Identification Spreadsheet Spreadsheet View
RISKSPD Risk Spreadsheet View Spreadsheet View
RISKVIEW Risk Histogram View Risk View

[[l] SPREADVW Activity Spreadsheet View Spreadsheet View

Risk Barchart Selection

This view provides information about risk criticality. A task is risk critical if it is not normally on the
critical path in the absence of risk, but appears on the critical path during a risk analysis.

The table shows the percentage of simulation trials that resulted in the activity’s presence on the
critical path. The Gantt chart identifies activities that are not risk critical (green), risk critical 1-50%
of the time (yellow) and activities that are risk critical 51-100% of the time (red), along with mean

early and late date spans.

=z /7 2014
o Pu— Cliclty | Mo Eaty | Wesn Eaty Apr lay | Jun Jul [ Aug Sep oct [ Hov [ Dec
inish [osT12]1s 26 o3 J10] 17 [2¢ 1 |07 [12 21 |28 os [ 12 [19 [ 26 [02] 0915 [23[30 [0s [ 1220 [27 [0 11 1825 o1 Jos 15|22 29 [os [ 122027 o
16 User Management 6% [18Mar2014 | 27Jan2016
181 User Management Complete 6% [27Jan2016  |27Jan2016
1582 Start User Management 6% [18Mar2014 | 16Marz014
163 FDS RUN1100 6% [18Mar2014 | 18Jul014 1570
1631 |Configure Roles for FDS RIMI1100 6% [18Mar2014 | 30Ap2014 [ ]
1632 |Perform Unit Test for FDS RII1100 6% |30Apr2014 12Jun2014 1570 [ [ ]
1633 |Review Role and Sign Off for FDS RMMT100 6% [12un2014 | 18Jul2014 1833 1570 [ T
164 FDS RUI2100 6% |180u2014 19N0v2014 1641 1570
1641  |Configure Roles for FDS RIMM2100 6% [18Jui2014 015292014 16441 1570 [
1642 |Perform Unt Test for FDS RMH2100 6% [01Sep2018 14012014 1642 470 [
1643 |Review Role and Sign OFf for FDS RIM2100 6% [140ct2014  |19Nov2014 1643 15.70 | [
165 FDS RMM3100 6% |19Hov2014 1851
1651 |Configure Rokes for FDS RIM3100 6% [19Nov2014  |01Jan2015 1651 BO
1652 |Perform Unit Test for FDS RIM3100 6% [01Jan2015 | 13renz015 [ ——
16523 |Review Role and Sign Off for FDS RIM3100 6% [13Fe02015  |0eMar2015 1652 ]
Risk Barchart
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Tornado View

To view the Tornado Chart, double click on Tornado View in Open Plan Explorer.
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=3 My Folder
-1 Program ABC
=-lg@h Program XYZ - IMS

i1 Codes

@i Projects
- Open Plan Library
-5 Briefcase
...... ) Users
m-C3)  Startup

I Project Views

Mame | Description Type

= BARVW Activity Barchart View Barchart View
FLOWWW Metwork View Metwork View

=] RISKBARL Risk Barchart Barchart View
RISKIMNP Risk Identification Spreadsheet Spreadsheet View
RISKSPD Risk Spreadshest View Spreadsheet View
RISKVIEW Risk Histogram View Risk View
SPREADVW Activity Spreadsheet View Spreadsheet View
TORNADOS Tornado View Tornado View

This view shows the degree that activities influence the project finish date. This is called the
Schedule Sensitivity Index. Activities are arranged by their Schedule Sensitivity Index in descending
order, giving the chart a ‘tornado’ appearance. By identifying the activities that have the greatest
impact on the finish date of the project, a tornado view helps direct risk mitigation efforts to areas

where they are most effective.

p—
/] [10000 ) 5 10 15 * 4
Activity Activity | Activity | Schedule
Activity ID Activity Dese. Duration | Occurrence | Active | Criticality | Sensitivity |Early Start | Early Finish
Probablity | Index | Index | Index
158 Conduct UAT 30d 100.00 100.00 100.00 4131 [11Nov2013 | 20Dec2013
16831 Configure Roles for FDS RMW1100 30d 100.00 100.00 100.00 40.44 10Feb2014 | 21Mar2014
1651 Configure Roles for FDS RMM3100 30d 100.00 100.00 100.00 39.06 060ct2014 | 14Nov2014
1682 Perform Unit Test for FDS RMIA4100 30d 100.00 100.00 100.00 33.76 |02Mar2015 | 10Apr2015
1682 Perform Unit Test for FDS RMIME100 30d 100.00 100.00 100.00 33.58 |285ep2015 | 06Nov2015
1832 Perform Unit Test for FDS RMIA1100 30d 100.00 100.00 100.00 2831 |24Mar2014 | 02May2014
1681 Configure Roles for FDS RMW4100 30d 100.00 100.00 100.00 28.00 |19Jan2015 | 27Feb2015
1872 Perform Unit Test for FDS RMIS100 30d 100.00 100.00 100.00 26.14 |15Jun2015 | 24Jul2015
1871 Configure Roles for FDS RMMS100 30d 100.00 100.00 100.00 2552 |04May2015 | 12Jun2015
1681 Configure Roles for FDS RMME100 30d 100.00 100.00 100.00 24.87 |17Aug2015 | 258ep2015
1642 Perform Unit Test for FDS RMI2100 30d 100.00 100.00 100.00 1925 21Jul2014 | 29Aug2014
16852 Perform Unit Test for FDS RMI3100 30d 100.00 100.00 100.00 1912 [17Nov2014 | 26Dec2014
1641 Configure Roles for FDS RMM2100 30d 100.00 100.00 100.00 1855 |09Jun2014 | 18Jul2014
153 Conduct TRR Cycle 3 30d 100.00 100.00 50.00 1781 26Aug2013 | 040ct2013
157 Conduct TRR UAT 25d 100.00 100.00 100.00 14.08 |070c2013 | 08Nov2013
1633 Review Role and Sign Off for FOS RMM1' |25d 100.00 100.00 100.00 10.16 |05May2014 | 08Jun2014
1643 Review Role and Sign Off for FOS RMM2 | 25d 100.00 100.00 100.00 9.84 |01Sep2014 | 030ct2014
155 Conduct Cycle 3 Dry Run 2 20d 100.00 100.00 100.00 841 |01Ju2013 | 28Jul2013
12121 Prepare for Miestone C 204 100.00 100.00 90.00 £.86 |220ec2013 | 17Jan2014
187 Conduct Cutover 204 100.00 100.00 100.00 $.26 |195ep2016 | 140ct2016
181 Conduct TRR Cycle 1 204 100.00 100.00 100.00 4.04 |08Apr2013 | 03May2013
154 Conduct Cycle 2 Dry Run 1 204 100.00 100.00 100.00 4.04 |02Jun2013 | 28Jun2013
1582 Conduct TRR Cycle 2 204 100.00 100.00 10.00 3.32 |06May2013 | 31May2013
156 Conduct Cycle 3 Dry Run 2 204 100.00 100.00 10.00 0.60 |20Jul013 | 23Aug2013 _CEC

Tornado View
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Results Phase
Produce SRA Outbrief
The output of the SRA should include a report with the following content:

e Executive Summary with conclusions, recommendations, and an SRA trend chart if SRA
history is available. The Executive Summary should be in both MS Word and PowerPoint
formats.

o SRA Ground Rules and Assumptions including scope, schedule used, status date, and
methodology.

e Results including histogram(s) and any other analyses run.

e Conclusions that answer the following questions, depending on the tool used and analyses

run:

What is the probability of completing the project or a specific milestone by a particular
date?

What tasks have the greatest likelihood of delaying the project?

What tasks not currently on the critical path have the greatest chance of appearing on the
critical path sometime in the future?

Does the project have adequate schedule margin?

What is the trend of the simulation results? Is the completion projection date slipping
each time an SRA is run?

Avre there specific control accounts or WBS elements that most impact the project
completion prediction?

Are there any trends in the three point estimates for individual tasks on the critical path?
How do the three point estimates compare with actually observed duration variances?

e Attachments including three point estimates with rationale and global edits used with
rationale.

PMO Follow Up

The Government PMO should follow up with the Supplier to monitor progress and ensure new goals
for reducing or eliminating risks are successful.

167

Version 2.0, 18 JAN 2012



A 4
\/

ISRA Process U.S. AIR FORCE

Managing the Schedule Based on SRA Output

Improving the Schedule Completion Date

An SRA may show a probability for project completion that is unacceptable to the program manager
and she / he may request that the schedule be improved to have an earlier completion date. To reduce
the time a particular effort takes usually cost more money. Spending more money to get something
done more quickly is called Crashing. There are various methods of project schedule crashing, and
the decision to crash should only take place after all of the possible alternatives have been analyzed.
The key is to attain maximum decrease in schedule time with minimum cost. The time to stop
crashing is when it no longer becomes cost effective. A simple guideline is:

e Crash only activities that are critical.
e Crash from the least expensive to most expensive based on the cost to crash.
e Crash an activity only until:
e It reaches its maximum time reduction. Engineering and program management judgment
is often needed to make this determination.
e It causes another path to also become critical.

The following are techniques used to crash a schedule.

Adding Resources

One technique is to increase the resources for selected tasks, particularly those on the current critical
path. This essentially means decreasing the time it takes to perform individual activities by
increasing the number of people working on those activities. There are pros and cons to this
approach:

Pros:
o This makes sense, at first glance. For example, if it takes Bob 4 hours to complete an
activity, it would logically take Bob and Sue 2 hours to complete the same activity.

Cons:
e Adding resources isn’t always the best solution. Sometimes it ends up taking more time in
the long run. Consider the following:

e New resources aren't going to be familiar with the tasks at hand, so they are expected to
be less productive than current team members.

o Who guides the new members up the learning curve? Usually it is the most productive
members of the team, who could themselves be working to get the task finished more
quickly.

e Auvailability does not equal qualification. Not even the best neurosurgeon in the world
helps if you need a programmer. Sometimes extra hands are only tangentially qualified
for the work, and even if the new resources have the right skills, they may not be on the
same caliber as the current team members (too many cooks spoil the soup!).
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Fast Tracking

Another technique is fast-tracking that involves over-lapping tasks that are currently scheduled
sequentially. This is done by changing the logic of the schedule activities and by reducing the lag
times between tasks.

De-Scoping

Another technique is to de-scope some efforts. Perhaps a task accomplishes more than required by
the exit criteria. The scope could be reduced and the duration potentially shortened.

Managing Schedule Margin

Schedule margin / reserve is defined in DID DI-MGMT-81650 as: “A management method for
accommodating schedule contingencies. It is a designated buffer and shall be identified separately
and considered part of the baseline.”

Schedule margin is a defined / visible critical path activity planned during normal work hours with
no defined scope. Schedule margin is defined / allocated / managed in direct correlation to known
schedule risk. If consumed, it is done so to retire risk, not used to fix schedule performance
degradation. Schedule margin cannot be negative.

Schedule margin burn-down is tied to successful key event / milestone completion and retirement of
associated schedule risk. Margin must be managed to provide a reasonable probability of schedule
success.

The schedule margin management process should define:

e How the total amount of schedule margin is determined and allocated (according to schedule
risk and schedule performance objectives).
Conditions for determining schedule margin ratings and associated recovery actions.
Conditions for allowable margin use (and who owns it).
How unused margin is conserved, reallocated or spent as risk is retired.
What, when, how, and by whom contingency actions are implemented to immediately
address schedule performance issues.

Schedule margin can be determined using the SRA process. The difference between simulation
results and the current forecast completion date gives insight to the amount of schedule margin
required by the project.

In summary, implementing a schedule margin management process helps reduce chaos, variability,

unpredictability, and dependence on individual heroism, ultimately resulting in better schedule
performance.
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Advanced Risk Modeling Using Risk+
The following are advanced SRA techniques:

Probabilistic Branching

Probabilistic Branching is performed when certain tasks or groups of tasks are executed or not,
depending on a specified probability of occurrence. For example, a test plan might have two possible
outcomes: a 70% chance of getting approved, leading directly to testing; and a 30% chance of getting
rejected, requiring rework before testing can begin.

Conditional Branching

Conditional Branching allows for conditional changes to be applied to a schedule during simulation,
based on how risk has materialized. For example, a conditional statement could be added specifying
that if a task isn’t completed by late summer, then its successor tasks must be delayed until the
following spring.

Correlated Risks

Correlated Risks refers to multiple tasks with risk that is largely related to the same underlying
factor. For example the task duration to prepare an item for painting and the task duration to paint the
item may have been historically determined to be directly correlated. During the simulation it would
be important to have a longer paint duration for each trial that has a longer preparation duration.
Risk+ has an advanced capability to correlate task durations or costs. Even if the tasks are not
identically affected by the factor, it is likely that some degree of risk should materialize in both tasks
if it materializes in either.
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Contract Deliverable Requirements List

Planning and Scheduling Excellence Guide

Risk and Opportunity Management Plan

| Acronyms

Acronyms
AECO
CAM Control Account Manager
CDRL
CPR Contract Performance Report
DID Data Item Description
EAC Estimate at Completion
EV Earned Value
IAW In Accordance With
IMS Integrated Master Schedule
IPT Integrated Product Team
IRA Integrated Risk Assessment
LOE Level Of Effort
MFO Must Finish On
MSO Must Start On
MSP Microsoft Project
PASEG
PMO Program Management Office
RMP Risk Management Plan
ROMP
SOW Statement of Work
SRA Schedule Risk Assessment
WBS Work Breakdown Structure
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