OSIP 05-60: Application of Geographic Information Systems (GIS) at NWS River Forecast Centers (RFCs)

Purpose: Maintain vital software capability at RFCs. Implement a replacement GIS to support RFC operations.
GIS software is needed to support RFC operations.  With the migration to Linux, a replacement for the current ESRI GIS must be obtained to maintain continuity of operations.  ESRI does not provide comparable GIS software that runs under Linux.
Failure to adequately resolve this issue will have a negative effect on RFC operations, resulting in increased workload, elimination or degradation of forecast and outlook products, and development of ad hoc solutions.

Final implementation is targeted for OB8.

Options: 
(1) procure/integrate ESRI GIS software (COTS) into RFC operations, 
(2) integrate GRASS and/or other open source GIS into RFC operations, 
(3) some combination of (1) and (2)
Both Options (1) and (2) are expected to meet the majority of the requirements included in the Concept of Operations and their total costs are comparable (see Sec 7.b in the Project Plan)

Comparison of Primary RGC GIS Options

	Option

	Pros
	Cons

	COTS
	· well defined maintenance and support

· provides polished ‘tools’ for both developers and general users

· broad user community and third party support

· minimizes conversion costs, i.e., training and generation of existing code/scripts

· software predominant with the rest of NOAA and majority of external users
	· requires investment in licenses, maintenance

· will introduce MS Windows into RFC operations

	Open Source
	· no license or maintenance fees

· runs under Linux on existing hardware

· limited third party support
· active open-source self-help support environment
	· retraining of staff

· recoding existing code/scripts

· uneven quality of tools

· need to integrate various components

· less opportunity to leverage large ESRI user community (code/scripts, self help)

	Hybrid
	· combination of above
	· increased maintenance/support (compared to only one of the above options)


During Next Stage:  Charter an IWT to evaluate the technical, strategic and financial trade-offs of the options suggested, and others, if appropriate.  The team will use the analysis to recommend a solution and support it with a business case analysis.  

Technical considerations will include:

· Ability to meet stated software requirements  (see Section 2.28 in the Concept of Operations)

· Hardware requirements

· Performance

· Effectiveness of data access

· Effectiveness as a development tool

· Ease of use by ‘casual’ users (limited training requirements)

· Integration “overhead” (including use of MS Windows for ESRI option)

Strategic considerations will include:

· Compatibility with AWIPS IT architecture

· Flexibility to meet varying RFC requirements and to support future activities

· Compatibility with and options for collaboration with others in the NWS, NOAA, Federal and other government agencies

· Support of NWS policy on sharing information using widely used data formats

· Assessment of whether software appears to be viable over the long-term 

Financial considerations will include:

· Cost to obtain software

· Cost of integrating software into AWIPS

· Cost of maintaining the software

· Cost to convert current code

· Training costs

Develop and document a business case for options considered.  Based on the rationale included in the business case, support a recommended solution.
1.  Last Gate:  
	Disposition:  Not Applicable


2.  Solution Description:

	Options: (1) procure/integrate ESRI GIS software (COTS) into RFC operations, (2) integrate GRASS and/or other open source GIS into RFC operations, (3) some combination of (1) and (2).
Option (1): 

(a) pros – COTS software with well defined maintenance and support, provides polished ‘tools’ for both developers and general users, broad user community and third party support, minimizes conversion costs, i.e., training and generation of existing code/scripts, software predominant with the rest of NOAA and majority of external users

(b) cons -- requires investment in licenses, maintenance, and will formally introduce MS Windows into RFC operations

Option (2):

(a) pros – no license or maintenance fees, runs under Linux on existing hardware, limited third party support, active open-source self-help support environment

(b) cons – retraining of staff, recoding existing code/scripts, uneven quality of tools and need to integrate various components, less opportunity to leverage large ESRI user community (code/scripts, self help)

Option (3): depending on mix, provides some combination of (1) and (2).

Both Option 1 and Option 2 are expected to meet the majority of requirements – there is no way to rationally identify a ‘best alternative’ without Stage 3 analysis.  In terms of RFC preference, Option 3 is clearly considered ‘best.’


3. Planned Activities:

	(a) During Next Stage:  Charter an IWT to evaluate the technical, strategic and financial trade-offs of the options suggested, and others, if appropriate.  The team will use the analysis to recommend a solution and support it with a business case analysis.  

Technical considerations will include:

· Ability to meet stated software requirements  (see Section 2.28 in the Concept of Operations)

· Hardware requirements

· Performance

· Effectiveness of data access

· Effectiveness as a development tool

· Ease of use by ‘casual’ users (limited training requirements)

· Integration “overhead” (including use of MS Windows for ESRI option)

Strategic considerations will include:

· Compatibility with AWIPS IT architecture

· Flexibility to meet varying RFC requirements and to support future activities

· Compatibility with and options for collaboration with others in the NWS, NOAA, Federal and other government agencies

· Support of NWS policy on sharing information using widely used data formats

· Assessment of whether software appears to be viable over the long-term 

Financial considerations will include:

· Cost to obtain software

· Cost of integrating software into AWIPS

· Cost of maintaining the software

· Cost to convert current code

· Training costs

Develop and document a business case for options considered.  Based on the rationale included in the business case, support a recommended solution.


3.  Planned Activities (continued): 

	(b) Beyond Next Stage:  [As best possible briefly describe major planned/anticipated activities downstream from “Next Stage” activities to project completion and how they will be accomplished.  Here and in following information blocks, “Beyond Next Stage” refers to this time period downstream to project completion.  In general, these will be from the Next Gate +1 to Project Completion.
Stage 4 IWT will:

· Confirm funding for proposed solution.  
· If necessary, demonstrate/prototype solution.  
· Develop an implementation plan: training, code conversion, systems integration, as necessary.
· Obtain necessary systems, software.

· Execute implementation plan.


4.  Performance Measures and Success Criteria: [
	At End of Next Stage
	Performance Measure
	Baseline (Current)
	Threshold for Success

	
	
	
	

	
	
	
	

	
	
	
	

	At Project Completion
	Integrated access from GIS software to operational data base
	Most data used by GIS software at RFCs is exported and or preprocessed, in some cases on an ad hoc basis
	50% of data used routinely by GIS software at RFCs can be accessed directly from the operational data base

	
	Current code/scripts run on selected solution
	All code/scripts run under current configurations at RFCs
	90% of current code/scripts run on selected solution

	
	RFC staff trained to use selected GIS solution
	Approximately 20% of RFC staff trained on GIS (varies from RFC to RFC)
	25% of staff trained to use selected solution

	
	Standard baseline GIS capability available to support software development by RFCs and OHD/HL
	OHD cannot develop integrated software solutions that rely on standard GIS configuration at RFCs; RFCs cannot easily exchange GIS-based software
	60% of spatially-oriented software developed by OHD/HL is based on GIS baseline available at RFCs; using standard baseline, 30% of spatially oriented software developed by RFCs is readily portable to other RFCs

	
	Hardware reliability
	
	Hardware outages less than 6 hours per incident and systems available 99.5% of time (annual average)

	
	Software reliability
	
	Software problems affecting operations resolved within 24 hours

	
	Security
	
	Systems continuously meet prevailing security requirements


5.  Organizational Roles and Responsibilities: 
	During Next Stage
	Organization
	Lead
	Role
	Responsibility

	
	OST/SEC
	Peter Wu?

Ira Graffman?
	IWT Lead(?)
	o Lead technical analysis and implementation considerations

o Analyze lifecycle costs 

o Lead development of business case

o Ensure coordination with Raytheon/Keene

	
	OHD
	Joe Gofus?
	IWT Member
	o Ensure solution meets developer requirements

	
	RFCs
	David Welch, LMRFC

Tom Adams, OHRFC

Others? TBD
	IWT Member
	o Ensure solution meets RFC operational and development requirements



	
	OOS
	TBD
	IWT Member
	o Lead analysis of lifecycle costs and ongoing operational considerations

o Address operational implementation issues

	
	OCIO
	TBD
	
	o Ensure solution meets security requirements and other IT mandates

	
	OCWWS
	Frank Richards
	IWT Member
	o Ensure solution considers policy and, in particular, external user requirements

o Support development of business case

	Beyond Next Stage
	OST/SEC
	TBD
	TBD
	TBD

	
	OHD
	TBD
	TBD
	TBD

	
	RFCs
	TBD
	TBD
	TBD

	
	OOS
	TBD
	TBD
	TBD

	
	
	
	
	

	
	
	
	
	


6.  Milestones and Schedule:
	During Next Stage
	Milestones
	 Date (Qtr/FY)
	Lead Organization

	
	Gate 2
	2/2006
	

	
	Report documenting technical as well as operational pros and cons
	3/2006
	OST/SEC, RFCs

	
	Report documenting lifecycle costs to implement options considered
	4/2006
	OST/SEC

	
	Business case for proposed solution that includes consideration of technical and cost issues, as well as strategic considerations
	4/2006
	OST/SEC, OCWWS

	
	Gate 3
	4/2006
	

	Beyond Next Stage
	Convert existing code (if necessary)
	1/2008
	RFCs, OHD

	
	Training 
	1/2008
	OCWWS, Regions

	
	Obtain needed systems
	1/2007
	OST/SEC

	
	Obtain needed software
	1/2007
	OST/SEC

	
	Systems/software integration
	1/2007
	OST/SEC

	
	Systems testing
	2/2007
	OST/SEC. OHD, RFCs

	
	Gate 4
	2/2007
	

	
	Deployment/integration into RFC AWPS systems
	1/2008
	OST/SEC, OOS

	
	Begin Recurring O&M
	2/2008
	OOS


7a.   Resource Requirements by Organization: 
	During

Next Stage
	Organization
	Labor (Hours)
	Non-Labor ($K)

	
	
	Required
	Delta
	Required
	Delta
	Source

	
	OST/SEC: Technical/operational analysis
	160
	
	
	
	

	
	OST/SEC: Cost analysis
	100
	
	
	
	

	
	OST/SEC: Business case
	120
	
	
	
	

	
	RFCs: Technical/operational analysis
	600 

(up to 4 @ 150 each)
	
	
	
	

	
	OCWWS: Business case
	160
	
	
	
	

	
	OHD: Developer requirements
	60
	
	
	
	

	
	OOS: Lifecycle costs, operational considerations
	120
	
	
	
	

	
	OCIO: Security and IT other considerations
	40
	
	
	
	

	Beyond Next Stage
	OST/SEC
	TBD
	
	
	
	

	
	OHD
	TBD
	
	
	
	

	
	RFCs
	TBD
	
	
	
	

	
	OOS
	TBD
	
	
	
	

	
	Systems
	
	
	1200

	900

	


7b.   Resource Requirements
 by Activity and FY: 

	One-time Investments
	FY 2006
	 
	 
	 
	 
	 
	Cost to
	Cost at
	

	($ in Millions)
	& Prior
	FY 2007
	FY 2008
	FY 2009
	FY 2010
	FY 2011
	Complete
	Completion
	

	Software
	 
	0.02
 / 0
	0.60
 / 0
	 
	 
	 
	 
	               -   
	

	Hardware
	 
	 
	0.603 / 0
	 
	 
	 
	 
	               -   
	

	Systems integration
	 
	 
	0.10 / 0.05
	 
	 
	 
	 
	               -   
	

	Code conversion
	 
	 
	0.25 / 2.00

	 
	 
	 
	 
	               -   
	

	Training
	 
	 
	0.26
 / 0.78

	 
	 
	 
	 
	               -   
	 Steady State Recurring Costs 

	Sub-total, One-time Costs
	           
	0.02 / 0 
	1.91 / 2.83
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Recurring Costs
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Training
	 
	
	0.015 / 0.015
	0.018 / 0.018
	0.021 / 0.021
	0.025 / 0.025
	0.092 / 0.092 
	               -   
	 

	Maintenance (direct)
	 
	
	0.25 / 0 
	0.28 / 0
	0.32 / 0
	0.36 / 0
	1.71 / 0 
	               -   
	 

	Maintenance (indirect)
	 
	
	0.05 / 0.20
 
	0.06 / 0.23
	0.07 / 0.27
	0.08 / 0.30
	0.26 / 1.00 
	               -   
	 

	Savings on code development

	 
	
	(0.05) / 0
	(0.06) / 0 
	(0.07) / 0
	(0.08) / 0
	(0.26) / 0
	 
	 

	Sub-total, Recurring Costs
	
	0.02 / 0
	0.27 / 0.20
	0.30 / 0.23
	0.34 / 0.27
	0.39 / 0.30
	1.80 / 1.09
	
	

	TOTAL
	
	0.02 / 0
	2.18 / 3.03
	0.30 / 0.23
	0.34 / 0.27
	0.39 / 0.30
	3.21 / 3.83
	               -   
	

	FY06 Current Program Total
	 
	 
	 
	 
	 
	 
	 
	 
	

	Difference/Program Adjustment
	            -   
	            -   
	            -   
	            -   
	            -   
	            -   
	            -   
	               -   
	


8.  Acquisition Strategy:  
	During Next Stage
	Item
	Strategy

	
	ESRI software
	Obtain evaluation licenses

	
	Other COTS
	Government purchase card



	
	Open source software
	Download

	
	Hardware
	Use existing SEC resources

	Beyond Next Stage
	
	

	
	
	

	
	
	


9.  Assumptions and Constraints
	During

Next Stage
	Assumption/Constraint
	Description

	
	See footnotes in Section 7b
	

	
	
	

	
	
	

	Beyond Next Stage
	See footnotes in Section 7b
	

	
	If ESRI, AWIPS baseline will include MS Windows systems
	Significant deviation from current Linux-centered systems architecture

Requires additional skill set/training to support

	
	
	


10.  Risk Assessment and Mitigation:  

	
	Type
	Description
	Probability
	Impact
	Mitigation Strategy

	During Next Stage
	Business
	
	
	
	

	
	Technical
	No clear cut option (ESRI vs. open source)
	High
	Medium
	Select option that is considered ‘best’ as ‘official’ baseline and develop policy/framework for ad hoc integration of ‘other’ option

	
	Schedule
	Ambitious schedule to deploy solution before status quo becomes impossible to support


	High
	High
	Obtain commitment from management to allocate staff needed for timely completion

	
	Resources
	
	
	
	

	
	Cost
	
	
	
	

	Beyond Next Stage
	Business
	
	
	
	

	
	Technical
	If ESRI is selected, it will require MS Windows in AWIPS baseline
	Medium
	Medium
	Accept incremental increase in IT maintenance and support requirements

Additional training for IT staff

	
	Schedule
	Ambitious
	Moderate
	Moderate
	Realign priorities as necessary

	
	Resources
	
	
	
	

	
	Cost
	Dwindling budgets
	Medium
	High
	RFC operations require GIS – budget realignment may be necessary


� Cost for COTS software plus hardware


� Assumes $300K previously budgeted for GIS transition


� Items will include two estimates, the one on the left refers to the ESRI solution, the one on the right refers to the open source solution


� Software for prototype


� For both software and hardware, est. $40K for 13 RFCs, plus two other sites: 15 x $40K = $600K


� 400,000 lines of code @ $5 per line 


� Approx $20K per RFC


�  Approx. $60K per RFC


� Assume 2 FTEs @ $100K


� Assume 10 developers @ $100K per year = $ 1 million, with 5% savings





