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Aurora-Gov Summary
World’s most intelligent scheduling engine with 

real-world modeling capabilities
• Model more real-world details
• Multiple-pass intelligent resource-constrained 

scheduling
– Shorter real-world projects / faster throughput
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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/
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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
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Views
• Project Overview Report

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

• Gantt Charts
• Tabular/Spreadsheet View
• Single-Element View
• Analysis 



Project Model Overview



Tabbed Interface



Tabular Editor



Gantt All (WBS) 



Gantt Incomplete Activities (WBS) 



Single Element View



Single Element View



Single Element Display Video



Tabular Gantt



Network PERT Diagram



Utilities 
(E.g., Find Redundant Constraints)



Reports
E.g., Predecessors for CP Tasks



Aurora-Gov:
Enhancements to Traditional Project 
Management

Traditional 
Project 

Management

Model 
Detail 

Intelligent 
Scheduling

www.StottlerHenke.com

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

Current 
Benefits

Realistic 
Execution 
Updates

Greater 
throughput 
with same 
resources

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.
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Aurora Customers (1)
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Aurora Customers (2)



Constraints Add Complexity

• Technical constraints (E.g., F-S, F-F, S-F, lags)
• Resource constraints

– Labor constraints
– Equipment, Tools (e.g., cranes)

• Usage constraints – e.g., tool can only be used for 
so many hours continuously &/or during a day.

• Spatial / physical space constraints – e.g.,
– job requires a certain location or type of space; 
– two elements should (or should not) be next to each other

• Ergonomic constraints – individual limitations on 
work conditions



Concurrent & Non-Concurrent
• Complex operations requires concept of 

concurrent & non-concurrent tasks
• Adds another layer of complexity



More Complexity:
Shipbuilding & Ship Maintenance

• Ingress & egress: limited
• Skills / Certifications in addition to Occupations

– E.g., Mechanic (occupation) with 4 additional 
skills or certifications

• Constraints based on status/state
– E.g., no hot work when other conditions in effect

• Shift based constraints
– Task needs to be completed during single shift
– Do not start task unless x% of time left in shift



NSSF: Submarine Maintenance
• Each dock is different
• Different work rules if another submarine on 

other side of pier
• Each crane is different & there is a waterborne 

crane
• Multiple occupations with skills/certifications 

– Task may require occupations with 
skills/certs

• Skill/certs combination needed per task may be by worker or 
by task



SSI’s ShipConstructor to Aurora



Export to MS Project 



Import into Aurora



Work with in Aurora



Aurora is the Scheduling Engine in Siemens 
Xcelerator IPP&E
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EXTRA SLIDES



Why order matters?

A
B

C
E

D
Schedule 1: B before C

A B C E
D

Schedule 1: C before B

A BC E
D

The example below involves jobs using two resources, purple and white
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Explanation of Why each Task was Scheduled 
Where it was 
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Schedule Results: Explanation 
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Resource Contention: Visual
Viewing resource contentions in Aurora

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

Resource-constrained
relationship

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.

Task # Resources Needed

2 1
3 2
4 2
5 2

Aurora shows you this resource-constrained relationship with a blue-grey 
line between the two Tasks.

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



Results: 2,500+ Turnaround

• Primavera P6 65 days
– Performed by 3rd party

• Aurora 57 days
• Primavera P6 14% longer than Aurora
• Critical Path is 46 days

– P6 is 19 days longer than CP
– Aurora is 11 days longer than CP
– So % 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.



‘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
• Solution when infinite resources available

• Find longest path = 1 + 1 + 5 = 7
• So Critical Path is 7 days



Gantt Chart of Critical Path
• Note: Sat/Sun are not workdays



Set Resource Pool to 5
• Only one type of resource to make the 

problem ‘simple’



Gantt Chart Showing the Critical 
Path & Histogram
• Note: now some resources are overloaded
• Resource level to solve over allocation

Presenter
Presentation Notes
Assuming a 5-day work week



Resource-Leveled in
MS Project = 9 days



Simple Enough, Right?
• Another view of the solution



But there is a better solution … 
P6 Model: Resource Leveled = 8 
days



Simple?

• Critical Path =
1 + 1 + 5 =7

• 1 resource
5 total units

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
• 7 days
• So this ‘simple’ problem could not even be solved 

well by the world’s ‘premier’ project management 
tools.

• Can you solve 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



Primavera Resource Leveling flowchart
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Long-Term Refinery-Related 
Upgrade

MS Project 2007 = 1,627 days
Primavera P6 = 1,528 days

Intelligent scheduling 
(Aurora) = 1,240 days

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.




300 Task Example: Aerospace 
Application

Multiple Resource Types Needed for most tasks



300 Task Example: Network in Aurora



Results: 300 Task Example
• MS Project 2003 145.6 days
• MS Project 2007 145.6 days
• Primavera P6 115 days

– Performed by 3rd party
• Deltek Open Plan 110 days

– Performed by Deltek
• Aurora 102.5 days
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