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ROCkIT Journey – Planning
In March 2014, the ROCkIT team started its journey by beginning the Planning Process. 
During this phase, there were four major areas of focus, which included:
Determining our goals
Identifying the desired major change
Designing a new a Concept of Operations to realize the goals and implement the major changes
Creating a new organizational structure that aligns with the new CONOPS
We closed this phase of our journey in July 2014, and began the next phase (Implementation) when we received executive approval and direction to prepare to test the CONOPS in the 2015 Field Test.  
The next few slides provide some highlights from the planning phase.  
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ROCkIT Journey – Implementation 
Beginning in March 2014 and up to July 2014 we were in our planning phase, at which time we finalized our CONOPS. (only say this if you don’t use the “planning” slides.)
We are now in our Implementation phase, which entails a creation phase, live test, and a refinement phase.  
The Create Phase focuses on:
Designing and building the enhanced Operational Control System (OCS), which is called MOJO. 
Developing the Automated Training materials and using the Commerce Learning Center (CLC) as the platform.  
And the design and standup of the Operational Control Centers (OCCs)
Note: As part of this phase, we are taking into consideration policy and staffing issues as well. 
We met with Legal, Policy and HRD to gain; 
approval for the CONOPS,
direction regarding what policy or procedures we need to ensure get modified to incorporate changes due to the CONOPS, and
implementation guidance.    
We are coordinating with HRD to get job descriptions, classifications, and pay scales created for the new positions introduced by the CONOPS.

The Live Test Phase is focusing on:

As the CONOPS is a dramatic change from how we have conducted the Census in the past, we will be conducting a SIMEX, live test of the new management structure.  We are looking to learn more about whether or not we have set our staffing ratios appropriately prior to the Field Test.  
We will also be testing the Operational Control System (business rules and user interface design), Automated Training (content and user interface), and Operational Control Center (design)

The Refine Phase is focusing on:

Once we conduct SIMEX testing in November 2014, we will refine all areas (the Operational Control System, Training, Operational Control Centers, and finalize staffing ratios) in preparation for the 2015 Field Test. 
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MOJO is the Operational Control System that is comprised of 3 parts:
The Optimizer
Management Reports and
System Interfaces

The Optimizer is the part of MOJO that is responsible for creating optimal enumerator work assignments and routes. 
 The 2015 Solution leverages ArcGIS Network Analyst, which is an ESRI product that provides network-based spatial analysis.  
Specifically, MOJO is using the Network Analyst fleet routing and shortest-path functionality.
 
To build the optimizer, we are:
Collaborating with Operations Research (OR) experts, including: 
UPS – United Parcel Service
INFORMS - The Institute for Operations Research and Management Sciences
NRC - National Research Council
MITRE – The MITRE Corporation
Developing strategies for creating optimal enumerator case assignments and routes
Conducting ROCkIT Constructive Simulations (RCS) leveraging a model developed by the team and  2010 decennial and current surveys data
Discussing simulation outputs with OR experts
Refining the ArcGIS optimization and routing algorithm parameters 

This is a repeated cycle that allows us to continually refine the optimizer.  

RCS allows us to address three dimensions of data:  
Households,
Enumerators, and  
Case Optimization Over Time
 
The RCS allows us to run experiments with different parameters and then analyze the output to determine the impacts
This aligns to UPS and other external entities who use predictive-type modeling
This allows us to 
Be predictive,
Run business rules,
Perform impact analysis prior to being in the field, and 
Make changes during production to Maestro and CAES once they are on-line

The RCS is built around the MOJO production optimizer.
Enhancements to the MOJO production optimizer discovered during RCS simulations can be migrated to the production environment in less than an hour because we are leveraging a common code base.

The 2010 simulator:
Currently only models household level data
Does not allow for:
Interaction with ArcGIS/Optimization
Modeling of the time dimension
Modeling of interaction between agent
 
The Reports portion of MOJO is intended to be used by the LSOs, FMOs and AMOs to manage issues or “red” cases. 
It is an alerting system that allows managers to quickly see specific operational issues that need their attention.  
 To build this portion of MOJO, the team is:
Developing a prototype guided by ROCkIT Team members which includes field representatives
Conducting demos with stakeholders at Headquarters and Regional Offices to solicit feedback
Refining the prototype based on stakeholder feedback
 
Like the optimizer portion, this is a repeated cycle that will allow for continuous refinement of the user interface design and reports.  

The following are the stakeholder sessions used for planning and refinement up to this point:
April 2014, Atlanta – Used screenshots and concepts in Atlanta 
June 2014, Denver – Took initial prototype to Denver and walked through cases and scenarios.  The feedback was prioritized into High, Medium, and Low.  The 8 week sprint between Denver and New York was to build out the High and Medium items.
September 2014, New York City – Shared updated prototype based on feedback of the High and Medium items.  The feedback will be refined prior to integration for SIMEX.
November 2014 – SIMEX dry run of MOJO Report Functionality

The last portion of MOJO is the External System Interfaces. 
The interfaces are used to both receive data needed to:
Generate the optimal assignments (e.g. NRFU Universe, Geographic data, Contact Strategy, Enumerator characteristics)
Provide data (e.g. response data, time and expense data, paradata) for downstream use. 
MOJO has 6 external system interfaces (MAF/TIGER, UCRM, DAPPS, R&M, UTS, and COMPASS). 
To build each interface the team:
Decides data input needs
Determines data output
Coordinates with system owner
Builds interface and authors interface documentation
 
TECHNICAL MESSAGES: If talking with a technical audience, use the following messages for the Optimizer section above:
 
The Optimizer is the part of MOJO that is responsible for creating optimal enumerator work assignments and routes. 
It is built upon the ArcGIS Network Analyst Vehicle Routing Problem (VRP) solver and the StreetMap Premium Network Dataset ESRI products.
To build the optimizer, we are:
Collaborating with Operations Research (OR) experts (e.g. UPS, INFORMS, NRC, MITRE) 
Developing strategies for creating optimal enumerator case assignments and routes with the ESRI VRP solver that leverage best time to contact probabilities (from Decennial Research) and business rules developed from discussions with OR experts
Conducting experiments utilizing the ROCkIT Constructive Simulator (RCS) to determine the impact of strategies to various performance metrics
Utilizing an agile development cycle that allows us to continually refine and improve the optimizer
 
RCS is an agent based model written in Python which is designed to analyze the performance of different strategies implemented within the MOJO production optimizer.  
The RCS models three types of agents and their interactions:  
Households,
Enumerators, and 
Case Optimization Over Time 

The RCS allows us to run experiments to analyze the impact of design changes on various performance metrics. 
The RCS uses 2010 decennial data, current surveys data, and the output of decennial research models to define the characteristics of households and enumerators.
The RCS is built around the MOJO production optimizer.
Enhancements to the MOJO production optimizer discovered during RCS development can be migrated to the production environment in less than an hour because of their leveraging a common code base.

The 2010 simulator:
Currently only models household level data
Does not allow for:
Interaction with ArcGIS/Optimization
Modeling of the time dimension
Modeling of interaction between agent
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ROCkIT Training Messaging

The objectives to be met by the C-TRAIN Team:

Reduce Classroom Training to 1 Touch Point Day (Knowledge Check, Paired-Practice Interviews, Device Set-up and Practice, and Post Classroom Training)
Automate/Create on-line Independent Training
Reduce Paper Materials and Eliminate Manuals

Who Will Be Trained

Enumerators 
Local Supervisor of Operations (LSOs)
Field Manager of Operations (FMOs) 	
 
Steps it Took to Create ROCkIT Training

Create curriculum for FMOs, LSOs and Enumerators training
Use a blended learning method to administer training
Training created by interns from University of Maryland Adult Education with Masters and PHD’s
Independent Automated training 
Classroom training with Master Trainers
Build multimedia content
Videos, images, narration, etc.
Identify host provider of the training site
Department of Commerce Learning Center (CLC)

How Training Will Be Tailored For the Three Different Learning Streams

Enumerators 
Pre-classroom enumerator independent study (automated)
Classroom enumerator training (in person)
Post classroom enumerator independent study (automated)
LSOs
Pre-classroom enumerator independent study (automated)
Pre-classroom LSO independent study (automated)
Classroom LSO training (in person)
MOJO use
FMO
Pre-classroom enumerator independent study (automated)
Pre-classroom LSO independent study (automated)
Classroom FMO training (in person)
General Census Test Management 
On The Job (OJT) 
MOJO Use
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Operational Control Centers (OCC) will be the facilities that will house the FMOs, AMOs, and Headquarters staff.  They will operate the command centers during operations.   

There will be a total of two OCCs for 2014-2015
OCC for SIMEX, the live test in November 2014 which will become the production support center for headquarters
OCC within the Area Operations Support Center (AOSC) to support Production in May 2015 in the AOSC/Regional Office

The SIMEX OCC will be located in the Center for Applied Technology (CAT).  We are using the SIMEX to assess the OCC design and determine if any changes are needed before Production in May 2015  

We designed the OCCs to be mobile/reconfigurable
Televisions and equipment is mobile
Telephone solution for enumerators calling the LSO’s

To create the OCCS, the ROCkIT team had to:
Identify locations for the OCCs -- had to find spaces/rooms.
Design the general OCC layouts with Telecommunications Office
Coordinated procurement of materials, including equipment, technology, etc.

At the end of October, we will have a version of the OCC stood up for the Live Test – SIMEX.  
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SIMEX is a human-in-the-loop Simulation Experiment we are using to evaluate ROCkIT’s revised NRFU concept of operations (CONOPS) using a combination of simulation and real-world systems

The team is utilizing a MITRE structured approach to conduct this live test.  This approach results in: 
Scenarios for conducting the SIMEX
Recruitment of staff to play the roles during the SIMEX (approximately 100 individuals from the Regional Offices and HQ)
Technical infrastructure and systems required to conduct the SIMEX
Synthetic data used to simulate the operational environment during the SIMEX 

Scenario Development entails:
Forming the objectives that evaluate the new CONOPS (including management structure and ratios), systems, and training materials
Forming a plan for collecting the data needed for each objective
Identifying and generating the scenarios and situations that the SIMEX participants will encounter to provide the data needed to meet each objective

Recruiting entails:
Determining the roles to be played during the SIMEX
Recruit staff to play roles (e.g. AMO, FMOs, LSOs, Enumerators, and Observers)
Note enumerators will not be conducting live data collection interviews.  Interview data will be simulated. Enumerators will be acting out scenarios based on the simulated data.  
Training the participants using online training modules and in-person classroom sessions

Infrastructure Build Out entails:
Developing the simulation software and integrating it with the real-world systems
Determining how the data will flow between the simulations and the real-world systems

Synthetic Data entails:  
Generating a synthetic universe of cases and enumerators.  
The synthetic data was created from real data and RTI models 
The outcome is realistic synthetic data
Generating staff (roles being played during SIMEX) and case history data to be used during the SIMEX
Aligning data with scenarios to create the simulated operational environment the role players will react to during the SIMEX

The SIMEX event will occur November 2014
November 3 to 7 – online training
November 10 to 14 – classroom training and dry runs 
November 17 to 21 – SIMEX

Upon completion of the SIMEX the team will be:
Analyzing the data collected during the SIMEX
Forming a report on the results, to inform the field test plan
Refine the CONOPS, MOJO, and the training materials to prepare for the May 2015 Field Test
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Here you will see the major milestones associated with this project.  The ones highlighted in green are ones we have completed to date.  As you can see we have a lot of work left to complete to get us through the 2015 Field Test.  



ROCkIT 2015 Test Plans 
 Cost metrics in comparison with the control panel: 
 20% increase in productivity  
 Decrease in miles/case 
 Decrease in total hours spent 

 
 Evaluations of new structure and procedures: 
 Management structure 
 Staffing ratios 
 Scheduled time and shift time management 
 Enumerator performance indicators 
 Automated training 

 
 Quality metrics in comparison with the control panel 
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The success of the 2015 ROCkIT panel(s) is the ability to:
Assess these cost and quality metrics
evaluate the new structure and procedure. 
Note: Just because we are aiming to decrease cost, we don’t want to degrade the quality of the incoming data.  

To evaluate the increase in productivity we will 
Compare the number of cases per hour in the ROCkIT test panel(s) to the control panel.
Analyze if the optimization worked as planned -- Did the system correctly optimize enumerators to the appropriate cases?  

Using qualitative data (such as results from focus groups, evaluation questionnaires, etc.) and paradata we will document any improvements and issues that came up from implementing the new field structure and procedures.  
Did the decrease in field management layers help or hinder managing enumerators?
Were the new staffing ratios manageable?
Did the enumerators and supervisors work their scheduled times?
Did the enumerator performance indicators properly evaluate the enumerator’s work and did the supervisors use them to manage the workforce?
Was the use of new training techniques effective in preparing the enumerator’s for their job.

Determine impact on data quality
Along with analyzing the new structure and the impacts on costs, will we also look at the impact on data quality resulting from the optimization of the workload.  
The team plans on looking at differences in the number and types of people collected in the ROCkIT test panel.  Some of the questions we may answer concerning data quality are:
Was the whole household/status imputation rate different between the optimized and non-optimized panels?
What types of people were missed?  
We will look at the standard demographic breakdowns (sex, age, relationship, Hispanic origin, race) and compare that to any known demographic information we have on test site (ACS, POP predictions, whatever is out there).
Did the optimization allow us to count more people in traditional hard to count populations? 







Let’s ROCkIT to Success!!! 



Questions? 
 

 Send questions to the email address below. 
 

census.2020.program.management.review@census.gov 
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