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Aurora-Gov Summary

World’s most intelligent scheduling engine with
real-world modeling capabillities
* Model more real-world details

« Multiple-pass intelligent resource-constrained
scheduling

— Shorter real-world projects / faster throughput



Aurora Capabilities Beyond P6

Project Planning/ Modeling

Concurrent constraints
Non-Concurrent constraints

Absolute FInish-to-Constraint: successor task starts immediately

Advanced offset (lead and lag) to account for actual progress on related task, not
just a fixed time

Maximum lag constraint, which initiates a countdown or expiration period when one
task starts, setting a time limit for the commencement of a related task.

Preferred Resources — This allows the user to specify a preference order when
defining a set of resources that are mostly interchangeable.

E.g.,

Prefer work in default shop

Prefer work by tech, but supervisor can substitute

Prefer certain equipment

Prefer certain lab space

Use consistent auditors for a client

More powerful variable duration activities — This allows the user to specify that a job
could use more people and get done more quickly, or fewer people and get done
more slowly, as well as other efficiency options.

Shift based constraint: Task needs to be completed during single shift

Shift based constraint: Do not start task unless x% of time left in shift

Shift based constraint: Only start a task if it can finish during the same shift



Aurora-Viewer
Free P6 viewer for all

https://www.aurorascheduling.com/aurora-viewer/



Aurora-Viewer

Free standalone Windows application for
opening and analyzing Primavera P6 .XER
schedule files without requiring a Primavera
license.

Provides fast access to schedule data, logic tracing,
and schedule review for users who do not need

full Primavera editing capabilities.

Evolving: welcome input / feedback

Stpttler Henke

5



Views

Project Overview Report

* Includes activity details, calendars, job-type
analysis, and schedule quality indicators.

Gantt Charts
Tabular/Spreadsheet View
Single-Element View
Analysis
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Project Model Overview

Project Model Overview

Displays basic project and network information
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Element Overview
Number of Activities
Number of Constraints

Number of Resources

Activity Details

Activities with Resource Requirements
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Average Duration

Minimum Duration

Minimum Non-zero Duration
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Job Types

Milestone

In Sequence

Network Details

Number of Isolated Activities
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Constraint Details
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Finish-to-Finish Constraints

Zero Duration Jobs Not Marked as Milestone
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Tabular Gantt
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Aurora-Gov:
Enhancements to Traditional Project
Management



Presenter
Presentation Notes
Today I will discuss a methodology and tool that allows for the significant benefits of Intelligent Scheduling &/or Critical Chain to be applied with minimal change to current workflow.



Benefits of Aurora-Gov



Presenter
Presentation Notes
Today I will discuss a methodology and tool that allows for the significant benefits of Intelligent Scheduling &/or Critical Chain to be applied with minimal change to current workflow.



Aurora Customers (1)

Boeing

Boeing uses Aurora to prioritize
production of the Boeing 787
Dreamliner™. Aurora’s dynamic
assembly schedule adapts to real-time
production [...]

Shorter Duration

Bechtel

Aurora was chosen by Bechtel to help
schedule the destruction of the U.S.
Chemical Weapons stockpile at the Blue

[

Axiom Space

Axiom Space, a leading provider of
human spaceflight services and
developer of human-rated space
infrastructure, has selected Stottler
Henke's [...]

Learn More

Air Force Maintenance
Scheduling

The Aurora intelligent scheduling
framework is leveraged by the US Air
Force Global Strike Command (AFGSC)
to improve the [...]

General Dynamics Electric
Boat

Aurora is being leveraged by General
Dynamics Electric Boat (GDEB) for the
scheduling of various aspects of
submarine construction. [...]

Learn More

Kennedy Space Center

Stottler Henke has worked with and
continues to work with NASA's Kennedy
Space Center (KSC) to improve KSC's
Ground [...]

— Stottler Henke

Z Smarter Software Solutions




Aurora C

ustomers (2

Space Force Satellite
Scheduling

The Aurora intelligent scheduling
framework has been applied to Satellite
Control Network (SCN) scheduling to
create an automatic scheduling [...]

Los Alamos National
Laboratory

Los Alamos National Laboratory (LANL),
a national laboratory for the United States
Department of Energy, has selected
Stottler Henke's [...]

Bombardier Learjet

Aurora helps Bombardier schedule their
airplane assembly operations more
quickly, so they can handle production
rate changes and component [...]

Navy MRO Scheduling

The US Navy selected Aurora-CCPM™
software to schedule submarine
maintenance operations at the Naval
Submarine Support Facility (NSSF) in [...]

Camcar Textron

Camcar manufactures bolts for
aerospace domains. Throughput and
quality assurance are both critical in such
a domain.

Learn More

Spirit AeroSystems

Spirit AeroSystems, Inc., the world's
largest first-tier aerostructures
manufacturer, leverages Aurora to
schedule equipment, labor, and timing for
large [...]

Learn More



Constraint Display Configuration
Wisibility, Highlighting, and Appesrance

tyﬁhuw &l constraints

(#) Only show selected constraints

Technical constraints (E.g., F-S, F-F,"S=F; lags)
Resource constraints

— Labor constraints

— Equipment, Tools (e.g., cranes)  mohse

Usage constraints — e.g., tool can only be used for:

1-|-I ik -Finisl

SO many hours continuously &/or durlng a day.

Spatial / physical space constraints — e.9.,
— job requires a certain location or type of spacejen concuren

Constraints Add Complex

B ] S |

— two elements should (or should not) be nextito eachcother

Ergonomic constraints — individual limitations-on
work conditions




Concurrent & Non-Concurrent

 Complex operations requires concept of
concurrent & non-concurrent tasks

* Adds another layer of complexity

5 ! il




More Complexity:
ShlprIIdlng & Shlp Maintenance
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SSI's ShipConstructor to Aurora
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Export to MS Project

(3 SC2014R2  U02_FRS2.dwg word o phrase
b
P s s O W
Project Show By Unit By System By Property Generate MS Project  Navisworks Dimensioning
Explorer Selections Sets
Navigation | Part Properties Set Layer Minimum Extents | Product Hierarchy Export | Panel Dimensions
Isometnic {Conceptual)
Jools QOptions >
PRIMARY | DS drawing
| Descriptiont | Description2
=83 ¥ PrOJECT
=@ e v
:.. ¥ vo2
@ [l # Unspooled Ppe
# [l ® unspocled HvAC
[ ¥ urassignedpipe
¥ Unassigned HVAC
@[ ¥ unassignedEquipment
# Ml ® Unassigned Supports
¥ Unassigned Structure
¥ Unassigned Standard Ass
# M ® Urassigned Cable Suppor £
¥ Unassigned Cable
= [ ¥ 0200 DoubleBottom Assy Fwd  Install Tank assembly on €
=¥ 0200-511 Tank Fwd Bhd Fr58 at CL  Turn Assembly Upright
| 0200 Bottom Assembly Fwd Turn Assembly and Weld t:
0200 Bottom Assembly Fwd Add Port Bhd to ES08
Tank Bhd Fwd

0200 Bottom Assembly Fwd Add Brackets Outbd 2500 (|
0200 Bottom assembly Fwd Add Brackets Outbd 2500 (|
0200 Bottom Assembly Fwd Add Girder 2500 (P/S)

0200 Bottom Assembly Fwd Add Floors Outbd 750 Gird|
Bottom Girder 2500 Port

Bottom Girder 2500 Stbd

Bottom Brikt Fr.60 Stbd 0'bd

W & 551-0200-G09-F

© s ss1-0200-Go9-F

Bottom Brit Fr.61 Stbd Obd

Bottom Brkt Fr.62 tbd 0bd

Bottom Brit Fr.63 tbd Obd

Bottom Brit Fr.64 Stbd Obd

Bottom Brkt Fr.60 Port 0bd

Bottom Brkt Fr.61 Port 0'bd I =

@
F = 7 5
5 Show Cygrent Unit Only ) SCADVCREATEMSPROJECTSCHEDULE

_SCADVCreateMSProjectSchedule Create default schedule [Yes No]: I
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Import into Aurora

Edit Schedule Utilities CCPM Execution Analytics View Displays Reports Help

| New Ctrl+N | ["1) Schedule
") Open Ctrl+O
Close Ctrl+W € Job Typesl €3 Calendars
€) Reopen... X =xpand
H Save Ctrl+S
Save As... Ctrl+A

Save As - Without Sensitive

Save For Prod...

File Info... I
Import/Export » Import from file using format: default.table

Run Comparison > Export to file using format: default.table

Print Options > Import Template from CMP File

Ext Import Content from CMP File
xit

i | Import Content from CMP File (Create All Jobs)

Multi-Line Model Mapping Import

e

Import from MS Project XML

W

Export to MS Project XML

Import Use Profiles
Export Use Profiles

Clear Use Profiles

Import BEMS Info
Export BEMS Info

Import from Primavera P6 XER

Ve

Import from Primavera P6 XML

W W

Export to Primavera P6 XML

| 8 Newproject Type || [«B New Project ]

X Delete =
| % Import from MS Project MPP




Work with in Aurora

2018

IP Number +a Activity ID name wati active duration (ho... wa  start date ¢ end date total float (hour
A14240 \A14240 Mechanical SP & DS - For Approval 80 12/19/17 08:00 103109!18 16:00 6,351.86667
A14310 A14310 Piping Class - For Approval 160 12/19/17 08:00  |03/19/18 16:00  [320
\A14290 A14290 DS & SP - For Approval 192 12/19/17 08:00 03/23/18 16:00 480
A13070 A13070 Place Order PCC GT 22 0 12/20/17 08:00  |12/20/17 08:00 |0
A12680 A12680 POWER CONTROL CENTERS (PCC) GT22 Design/Pr / ig 792 12/20/17 08:00 06/06/18 16:00 208
A1BEL0 A18810 PO Mgmt - Massive Earth Movement 256 12/22/17 00:00 03/31/18 16:00 111.86667
1A130%90 A13090 Place General Order HRSG 0 12/23/17 00:00 12/23/17 00:00 0
Al4100 A14100 P&IDs Condensate & High pressure Pumps - For Approval 328 12/23/17 08:00 02/02/18 00:00 0
A14360 A14360 BOP Electrical Equi List - For Approval 512 12/26/17 00:00 02/28/18 00:00 0
\A13880 A13880 EDESUR - Technical Information Available 0 12/26/17 08:00 12/26/17 08:00 0
1A13930 A13930 |Techniz| Inft ion Available - 500 KV - Genelba ] 12/26/17 08:00 12/26/17 08:00 0
11320 A11320 |GTG Buiilding Drawings (By Sut tor) 352 12/27/17 08:00  |04/12/18 16:00 312
\A13690 A13690 GT Air Intake Filter for Building Design 0 12/27/17 16:00 12/27/17 16:00 0
A20060 A20060 P&IDs Client Approval 48 12/28/17 00:00  |03/05/18 16:00  |79.86667
A14350 A14350 BOP Electrical Lay Out - For Approval 138 01,/02/18 00:00 01/19/18 00:00 0
A13570 A13970 SR - 500 KV Kiosk 176 01/02/18 00:00 01/24/18 00:00 0
1419120 A19120 SR - Architectural Subcontract (Lab, Office & WSh Bid) 176 01/02/18 00:00 01/24/18 00:00 0
1A20080 A20080 Resubmition of General Single Line Diagram 0 01/03/18 16:00 01/03/18 16:00 0
A13110 Al13110 Place Order Main ST 20 + Edesur Tr 0 01/04/18 00:00 01/04/18 00:00 0
1A20090 \A20090 Final Single Line Diagram Approval from Client 288 01/04/18 08:00 |02.|'09.|’!.8 00:00 0
A12850 A12850 STG Transformer + Edesur Tr - Design, Procurement, Manufacture 2,264 01/05/18 00:00  [12/07/18 16:00  [311.86667
49960 \A9960 Control System Architecture - For Approval SIEMENS 384 01/05/18 08:00  [02/22/18 00:00 |0
A14400 A14400 General Design Criteria - For 80 01/06/18 00:00  |03/09/18 16:00  |6,255.86667
A14010 |A14010 Process Flow Diag - For Approval 400 01/08/18 00:00 IDZIZ‘J"HB 00:00 0
A14300 |A14300 Manual Valves DS - For Approval 160 01/08/18 00:00 03/19/18 16:00 320
A11760 A11760 MR, DS & SP Lifting Devices - For Quotation 200 01/08/18 08:00  |02/02/18 00:00 |0
414320 A14320 BOP Lines List - For Approval 160 01/08/18 08:00 03/19/18 16:00 _ |6,271.86667
A11770 |A11770 MR, DS & SP Water Treatment Plant - For Purchase 304 01/08/18 08:00 04/06/18 16:00 239.86667
\A9470 AZ470 Circulating Water Pump Purchasing 248 01/09/18 00:00 03/30/18 16:00 351.86667
13700 A13700 Gas Heater Purchasing 312 01/11/1800:00  |04/07/16 16:00  |464
A14510 A14510 Gas Filter Purchasing 312 01/11/18 00:00 04/07/18 16:00 464
\A16530 A16530 GT Overhead Crane Purchasing 264 01/11/18 08:00 04/01/18 16:00 24
14050 A14050 |1p & BOP Area Clasification - For Approval 120 01/15/1800:00  |03/14/18 16:00 _ |1,071.86667
1A12420 A12420 Engil ing Review - HV Cable Design 136 01/16/18 08:00 |03116ﬂ.8 16:00 1,263.86667
A9550 A9550 FG Metering Skid Purchasing 400 01/17/1800:00  |04/18/18 16:00  |584
1A14390 A14390 Load Balance - For Approval 56 01/20/18 08:00 [034’051’18 16:00 i6.3?5.56667
A15730 A15730 Well Pumps - Purchasing 248 01/23/18 00:00 __ |03/30/18 16:00 511.86667
\A17280 A17280 SP Water Well - For Q1 24 01/23/18 08:00 101.126!18 00:00 0
1412490 A12490 ST Preliminar General Drawings for Basic Design Plan Lay Out 0 01/24/18 00:00 |01.‘24.|’18 00:00 0
A18860 A18680 Place Order Auxiliary Transformer 0 01/25/18 00:00  [01/25/18 00:00 |0
A15970 A15970 Tanks - Purchansing 296 01/25/18 00:00  |04/05/18 16:00  |1,287.86667
A4540 A4540 STG Building Drawings (By Sut ) 472 01/25/1800:00  [04/27/18 16:00  |247.86667
A19070 IA19070 PO Mgmt - 500 KV Kiosk 640 01/25/18 00:00 05/18/18 16:00 200
IA12650 |A12650 1st Set of Documents Issuance 0 01/25/18 16:00 01/25/18 16:00 0
A1BB60 A18860 Auxiliary Transformer Manufacturing 1,160 01/26/18 00:00 07/22/18 16:00 368
1A20240 A20240 Transener - Technical Information Available 0 01/30/18 00:00 01/30/18 00:00 0
A11670 A11670 Soil Studies Report 0 01/31/18 00:00 01/31/18 00:00 0
A14170 Al4170 Process Manuals & Cause and Effect Matrix - For Approval 248 02/02/18 00:00 03/30/18 16:00 5,183.86667
K630 9630 Lifting Devices Purchasing 560 02/02/1800:00  |05/08/18 16:00  |263.86667
A11560 A11560 One Line Diag 888 02/02/18 00:00  |06/18/18 16:00  |303.86667

|A13780 A13780 Access Road Site Permit Available 0 02/06/18 00:00 _|02/06/16 00:00 [0
1416830 A16830 Vendor Engineering Review 2,400 |02/06/18 00:00  [12/24/18 16:00  |4,031.86667

Nov Dec | Jan Feb Mar Jun  Jul Aug Sep Oct Nov Dec

Jan
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Aurora is the Scheduling Engine in Siemens
Xcelerator IPP&E

Siemens Integrated Program Planning &
Execution (IPP&E) with Aurora Intelligent

Scheduling

Siemens IPP&E solution provides a systems approach to program planning and execution by integrating cost, schedule and technical requirements in
a fully planned, resourced and budgeted program management system. IPP&E’s scheduling is provided by Stottler Henke's Aurora Intelligent
Scheduling, as are many of the project management graphic reports, including network diagrams, Gantt Charts, and histograms. The solution is easy
to maintain and scalable to commercial and government programs of any size. Improve your ability to execute on cost and schedule by using an
integrated system that manages all program artifacts.

Learn More
Program planning and execution excellence are essential to business success in today’s commercial and government environments. All providers
need to become more efficient and reduce direct and indirect expenses, IPP&E drives continuous improvement and transparency for programs.

IPP&E enables program planning and execution based on a common WBS structure. It allows the creation of estimates based on past performance,
and integrates cost, schedule, requirements, processes, inputs, and outputs for a complete work package definition. It is a single source for all
program estimating and execution information, including risk and opportunity management. It supports Integrated Master Plan, Integrated Master
Schedule and Earned Value Management. During execution, the intelligence of Aurora determines the best path forward, based on the latest status.
This solution enables you to successfully deliver programs in the current environment, ultimately improving profits, reputation and the ability to invest in
and win new programs. Read More.

Solution Capabilities




Aurora-Gov: Gratis full PM tool for

government employees
&

Aurora-Viewer free P6 viewer for all

richards@stottlernenke.com

National Shipbuilding Research Program (NSRP)
Business Technologies (BT) Joint Panel Meeting

Baltimore Maryland
June 23 - 25, 2026

Stottler © Henke



EXTRA SLIDES




Why order matters?

The example below involves jobs using two resources, purple and white

™~ ™

Schedule 1: B before C

— , F

Schedule 1: C before B

*




Explanation of Why each Task was Scheduled
Where it was

% Aurora - *(2c_p1_experiment.cmp

File Edit Schedule Uilities CCPM CCPM Execulion Yiew Displays Repors  Help
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Schedule Results: Explanation

Name: Post-Operations for Hyper Servicing
Property Search:
Propertes | Detals | Geometry | Duration Info ' Schedue Atriutes  Schedu Resuts | CCPM | Analysis | Actusls | Inteqyations | Flags | Constraints | Requirements

 scheduled order P

“Iplanaion | Tha and date was affected by the maximum Flow time of 7300,00 days, which set & to 12/27/2033 00:00
rmmwamﬂmmwmmm_mmmﬂmmmmmumm

The end date was affected by Establish Hazardous e Ops, which set & to 12/25/2033 10:49
mmuemﬂmﬂwmwmmmnwmmm

The start date was affected by ForwardSchedule, restricted by avalabdity of Hazardous Pad-1; wating for P :
The end date was affected by ForwardSchedule, based on duration and start time, which set it to 01/05/2014 15:00

st Panels, which set & to 01/05/2014




Resource Contention: Visual

Viewing resource contentions in Aurora

In this sample schedule, each task has a
resource requirement attached as follows

Task # Resources Needed
2 1
3 2
4 2
5 2

Note that there is a total amount of only 5
resources. Tasks 2, 4, and 5 are started at
the same time (5 resources used). Task 2
completes, but there are not enough
resources left to start Task 6, so Task 6
must wait until Task 5 is complete.

APE. 2003

01 0 03 04 05

SLMIMarty

Resource-constrained
relationship

I - | 0000
o000 T————Jao:on

0000 |

—— |

0000 |

Aurora shows you this resource-constrained relationship with a blue-grey

line between the two Tasks.

_Stottler Henke

3
7


Presenter
Presentation Notes
Each color represents a different skill category. Initially, two different critical paths.  Resource leveling of traditional plan would create float in each of the two critical paths. What should be now identified as the Critical Path?


Turnaround Project Network 2,500+

Tasks

e —

T o Yo Yo o

Stottler Henke

Smarter Software Solutions




Results: 2,500+ Turnaround

 Primavera P6 65 days
— Berformed by 39 party

 Aurora 37 days

* Primavera P6 14% longer than Aurora
 Critical Path is 46 days

o .~ PBis 19 days longerthan CP

— Aurora’is 11 days longer than CP

—-S0 % diff over CP is > 73%




Maybe Only for ‘Big’ Problems?

» Let's look at a toy problem ...

« ‘Simple’ problem with only 7 real tasks and 2
milestones.

O e




‘Simple’ Network details
* Number superscript of circle is duration in

days
 Number subscript of circle is resources
needed

* There is only 1 type of resource




Critical Path of Network

e Solution when infinite resources available
 Find longest path=1+1+5=7
* So Critical Path is 7 days

O e




Gantt Chart of Critical Path

* Note: Sat/Sun are not workdays

=un fon Tue Wed Thr Fri =at =un Mon Tue Whed
Activity [
bty 1
T
Al . N o i i e
| Activity 4
= Activig 5
' |_actvly B
L | Activity 7__
‘?"'.ﬂ.n:tiwiy g

Stottler Henke
oftware Solutions

smarter 3




Set Resource Pool to 5

* Only one type of resource to make the
problem ‘simple’

O e




Gantt Chart Showing the Critical
Path & Histogram

« Note: now some resources are overloaded
« Resource level to solve over allocation

F‘ | fobear 20 lar 10
] ™ Sl | S | wom | T | ved | B | FA | Sa | Swn ""'"lT""l""""|T""|.""L

__-*- By
= scuiy
e s R ]

— " itottler Henke
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Presenter
Presentation Notes
Assuming a 5-day work week


Resource-Leveled In
MS Project = 9 days

| Ll p| =
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Wm"-\lm:

PEREPEPED

=

Tazk
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| Duration |

Start

Sat 11/1/08 12:00 AM|

Man 11/3/08 2:00 AN
Fri 11/7/08 2:00 AN
Man 11/3/08 8:00 AM
Man 11/3/08 2:00 AM
Thu 11/8/08 8:00 AM
Fri 11/7/08 2:00 AN
Fri 11/7/08 2:00 AN

| Thu 11/13/08 5:00 PM

Finizh

Sat 11/1/08 12:00 AM|
Man 11/3/08 5:00 PM
Mon 11/10/08 5:00 PM
Thu 11/8/08 5:00 PM
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Simple Enough, Right?

 Another view of the solution

resource
Lrnts

Stottler Henke
Smarter Software Solutions



buUut there IS a petter solution ...
P6 Model: Resource Leveled = 8

days

Mar 3

Mar 1o A~

[

Sat | Sy | Mon | Twe [ Wed | T [ Fri [ St | &

Mon | Tue [ wed | T | Fi |

# Activitg 0

|:-_Artidy1 ;
i

1 Artivity 4
frsty 5
chvin b |
L Aol T oo

livaty B P
< ¥
= Dispday: Open Projects Only
& ] —— B Actusl Linits
] Remairarg Earky Linds
4004 B Cveraliocated Early Lnits
W Limi
3,00l
2.00¢
1,004
k| Sat | Swm | Mon Tug The Fri St | Sun | Mon Tue | Wed | T | Frl <
Mar 13

Mar 10

Stottler Henke

Smarter Software Solutions




e Critical Path =
1+1+5=7

1 resource
5 total units

$tq_t_t__le_r Hgn_ke


Presenter
Presentation Notes
Top figure shows optimal solution, 2nd shows Microsoft Project 2007 & 2003

From: The Generation of Stable Project Plans 2003.pdf


End of Story... Not quite

There is an even better solution
[/ days

So this ‘simple’ problem could not even be solved
well by the world’s ‘premier’ project management
tools.

Can you solvg this ‘simple’ problem in 7 days?




Tetris

« Shapes similar to resource
profile of individual tasks

* Holes when playing Tetris
represent resource
allocation inefficiencies.

— E.g., black regions in
figure to the right




Prifffavera Resource Leveling-ftowchart™

Are theere
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Long-Term Refinery-Related
Upgrade

MS Project 2007 = 1,627 days ~
Primavera P6 = 1,928 days

"'l

~ |Intelligent scheduling


Presenter
Presentation Notes
Another example is taken from a long-term refinery upgrade project. This project was not highly resource loaded, but was complicated by many NON finish-to-start constraints.  That is, start-to-start, as well as these and other kinds of constraints with lags where included.  For this project the above results were obtained.

An interesting aspects of this schedule is the significant difference in resource-leveling results: 29% ((1,627 - 1,258) / 1,258) longer for the worst resource-level results compared to the best resource-leveling results.  In this case, the best resource-leveling intelligent scheduling results are only 1.5% ((1,258 – 1,240) / 1,240) longer than intelligent scheduling. 
 
So this example shows the huge disparity that can occur between resource-leveling implementations.
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