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Date:	August 8, 2014

To:	Rich Denbow

From:	Paul Waddell

Re:	Transmittal of Deliverables for Task 1B
[bookmark: _GoBack]
This transmittal is for deliverables for Task 1B:, which were originally stated as:

1. UML diagrams including Object Diagrams, Activity Diagrams, and Use Cases necessary to convey the software architecture and engineering design.

2. Recommendations to MPO partners for data or business process enhancements necessary to consolidate CT-RAMP implementation.

Based on feedback from MPO partners, these deliverables were modified during the project as follows:

1.     Overview of the necessary framework changes needed to address any foreseen use cases that cannot be adequately addressed with the existing UrbanSim framework and architecture.

2.     Explicit description of the methods (and location of those methods) Synthicity plans to use to streamline the existing ABM frameworks to improve stability and performance.

3.     Description of the types of methods in the existing travel models that would need to be reformulated to meet the goals of this contract.

4.     Epics that lay out the general components of model development that will be needed to meet the goals of this contract. This may seem to overlap with the deliverables of Task 1d, but the Partners feel as though the Epics will provide a general framework to develop user stories of which define the project backlog.

In response to these deliverables, Synthicity has drafted wiki pages here:
https://github.com/synthicity/activitysim/wiki/Software-Architecture
and here:
https://github.com/synthicity/activitysim/wiki/Roadmap
These two pages also link to the UrbanSim API documentation which provides an overview of the software architecture we propose to adapt for ActivitySim:
http://synthicity.github.io/urbansim/

The first two pages on the ActivitySim wiki, are reproduced below for completeness.  The software architecture for UrbanSim, proposed for use in building ActivitySim, is not included below since it contains a substantial number of linked pages already and is easier to read directly online.  We have provided several weeks for review and comment, and invited MPO partners to join the GitHub repo for activitysim, in order to comment directly on the repository.  We hope this will enable tracking development and design choices in a collaborative way as the project proceeds into implementation.

https://github.com/synthicity/activitysim/wiki/Software-Architecture:

Software Architecture
The overall architecture for the platform is influenced heavily by the design of the activity-based travel models used by the partners who are collaborating to sponsor this project and who will be its initial users and collaborators. Synthicity is designing and implementing the architecture of the new platform, and all of the activity for this development effort is collaborative and visible on this GitHub project.
The architecture will follow the UrbanSim architecture. The architecture for the ABM platform will share considerable core functionality with UrbanSim, such as Multinomial Logit Models, Nested Logit Models, Regression Models, and other models such as Cross-Classification, as needed.
For task 1b of the contract with AMPORF, in addition to the software architecture of UrbanSim documented here, four deliverable items were requested:
· Overview of the necessary framework changes needed to address any foreseen use cases that cannot be adequately addressed with the existing UrbanSim framework and architecture.
The main changes needed to support the implementation of activitysim are the addition of 3-level nested logit models (UrbanSim currently has 2-level NL models implemented), and new data structures required for the travel models.
· Explicit description of the methods (and location of those methods) Synthicity plans to use to streamline the existing ABM frameworks to improve stability and performance.
Vectorization of for loops is a core methodology we plan to use, and this will be woven into the models throughout. In addition, the use of our accessibility engine using contraction heirarchies (in C, with a Python interface), will add substantial speedups to the computation of routes and accessibilities on networks, as well as more general localized accessibility and 'walkscore' types of calculations used to create variables.
· Description of the types of methods in the existing travel models that would need to be reformulated to meet the goals of this contract.
None anticipated at this point. We do expect that the most complex aspect of the ABM system is the modeling of joint tours. We recommend, following Billy's comments on taking this approach with the ABM implementation at PSRC, to implement the remainder of the model system first, ensure it is working well in that configuration, and then assess this component.
· Epics that lay out the general components of model development that will be needed to meet the goals of this contract. This may seem to overlap with the deliverables of Task 1d, but the Partners feel as though the Epics will provide a general framework to develop user stories of which define the project backlog.
These are in the Roadmap page on this project wiki.

https://github.com/synthicity/activitysim/wiki/Roadmap:

Roadmap for Implementation
This page contains high-level tasks or Milestones (referred to as 'epics' in some project tracking systems), for the implementation of ActivitySim. It is intended to be collaboratively created and edited by the partners in this project.
We will use GitHub issues and tasks to reference to these Milestones, and Git pull requests will also link to these. This approach enables ongoing tracking of the project from its high-level objectives, to the specific tasks that need to be completed to achieve them, to the commits that resolve them.
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Below are the Milestones for the implementation phase of this project, which will subsequently be fleshed out to include a list of issues/tasks to complete each one:
1. Extend UrbanSim data types to include skims, trips, tours, transit paths
2. Extend UrbanSim model types to include N-level Nested Logit
3. Extend UrbanSim model types to include within-household interactions
4. Register every data structure to be used in ActivitySim
5. Register every model to be implemented in ActivitySim
6. Create an instance of every data structure (name, structure, elements)
7. Create an instance of every model (model structure, reference to data)
8. Create test data and unit tests for each model instance
9. Create run management process to execute all model components in model system
10. Complete a simulation run exercising all models, using test data
11. Use data from one MPO to expand model specifications to minimal configurations
12. Code all variables needed for minimal specifications
13. Test model system using minimal configuration on data from one MPO
14. Profile computational performance and prioritize performance tuning
15. Refine and generalize virtual transit path building procedures
16. Refine skim-handling procedures to optimize performance
17. Test model system using full configuration on data from one MPO
18. Write Documentation for model system API
19. Write User Documentation
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