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1.0 Introduction

This report describes the Comparables Database (CDB).  The CDB is currently developed to the Enhanced Operational level, a contract deliverable due September 1, 2006.  The CDB itself, an Excel workbook, accompanies this report. The Enhanced Operational CDB is intended to be used with the Enhanced Operational Version of the Cost Estimation Tool (CET), Version 2.1, also a contract deliverable, due September 30, 2006.

The Enhanced Operational CDB contains information describing twenty-nine data activities, up from twenty-seven for the previous version of the CDB (delivered in September, 2005), and additional updates and significant refinements to information for activities already in the CDB.  The new data activities included in the 2006 Enhanced Operational CDB are PDS (Planetary Data System) at JPL and the Global Land Cover Data Facility (GLCF) at the University of Maryland. In addition to adding those new activities, SGT has also reviewed all of the activities that were already in the CDB, making corrections and updates to twelve of them. SGT developed a new tool, code-named Spot, to aid in CDB updating and maintenance. Spot (described below) was used to accomplish the review mentioned above. The Spot tool can be made available to data activities to validate and update their CDB information and/or to create a new CDB entry.
Cost estimation models require continuous improvement of historical project data (the CDB).  Information about additional NASA Earth and Space Science data activities will be added and information about activities already in the CDB will be extended and corrected.  This process of maintenance and updating of the CDB will be necessary for as long as the CET is used. Also, as these changes are made to the CDB, the CET will require periodic re-tuning, or re-calibration, to achieve optimum results.  Future releases of the CDB and CET will be driven by maintenance requirements such as fixes, user feedback, and enhancements.  The next major CET release will be the Enhanced Operational CET, Version 2.1, scheduled for September 30, 2006.
This report will provide background on the CDB, describe the structure and content of the CDB, the implementation of the CDB, and summarize the current state of its contents.

2.0 Background

This section describes the conceptual framework established for the CDB and CET, which are based on the Data Service Provider Reference Model adopted for the project. The section then addresses the question of how many data activities need to be included in the CDB for it to be a useful basis for cost estimation by analogy.

2.1 CDB - CET Conceptual Framework

Figure 1 below shows how the CDB relates to the CET.  The Data Service Provider Reference Model describes a general data service provider in terms of a set of functional areas (e.g. ingest, processing, archive, access and distribution, etc.).  The functional areas are described in the CET Users’ Guide and the Technical Description Document (TDD), which will be updated to accompany the Version 2.1 CET by September 30, 2006. Within each functional area, a set of parameters is defined that describes it. The parameters are described in detail in the Users’ Guide and TDD.  Parameters are the cost drivers, or project variables, that directly influence the cost of performing one or more tasks within a functional area.

The CDB contains descriptions of existing data activities (where ‘data activity’ is used as a synonym for ‘data service provider’). Information from the data activities is collected from the source, and then analyzed and mapped to the common set of functional areas and parameters according to the framework provided by the general model (with the aid of the Spot CDB update and maintenance tool described in section 4.1.2 below). The result is an internally consistent database of information describing the existing data activities.

The CET user enters information describing the mission, workload, etc., projected for a new data activity, and the CET produces an estimated life cycle effort and cost estimate for it using a cost estimation by analogy approach that bases the estimate for the new data activity on information describing existing data activities that are similar, or comparable, to it. 
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The CET builds its life cycle cost estimate functional area by functional area, i.e., it produces an estimate for ingest, then processing, etc., through all of the functional areas, and then sums the estimate across the functional areas to produce the overall result. Therefore CET accesses the CDB information functional area by functional area, rather than by data activity as a whole. For this reason the information for a given data activity need not be complete for all functions to be usable by the CET. Also, since it handles the functional areas independently, the CET will not necessarily use the same set of data activities for its estimate for all functional areas; for each functional area the CET uses those CDB data activities which are the best ‘comparables’ for the new data activity being estimated.

2.2 Statistical Significance of the CDB

A question facing CET users and developers is ‘how many science data activities need to be included in the CDB for its information to be regarded a statistically significant representation of the total population of science data activities, and therefore a good basis for cost estimation by analogy?”

There are two approaches to answering this question, one analytical (i.e. based on an analysis of the existing science data activities) and one mostly objective.

The analytical approach is to ensure that the CDB contains information about a set of data activities that encompasses the full range of combinations of workload and staffing (staffing being the primary cost factor) that exists in the total population of data activities the CDB is intended to represent. That population of data activities includes NASA Earth and space science data activities, with an occasional non-NASA activity (like the NOAA/NESDIS Satellite Active Archive) added as a useful equivalent. In building the CDB to date, SGT has taken care to ensure that the data activities included encompass the full range in workload and staffing present in the population of NASA science data activities. This range has been discovered to be a two dimensional range (rather than a simple curve) because different data activities are seen to have different workloads for similar staffing, and different staffing for similar workloads. The need is to have the CDB range encompass the expected range of future data activities the CET will use to produce estimates for, and do so with a sprinkling of points over the range such that any point in the range that might represent a new data activity is not far from a number of existing activities. The figures in Section 5 below show the range of activities included in the CDB, and thus constitutes the analytical answer to the question posed – 29 is enough. 
The objective approach is to use a statistical technique to provide a value for the number of science data activities needed in the CDB, and see whether 29, the current number of activities included in the CDB, is at least that many.

One statistical approach is the method used in opinion surveys. In a nutshell, a random sample drawn from a population is surveyed (i.e., questions are asked and the responses tabulated) and the mean values of responses of the sample are taken, to a high probability within an error range, as representative of the mean values of responses that could have been obtained by surveying the entire population. The error range is expressed as a confidence interval, a plus or minus percentage range within which the mean response from the sample will represent the mean response from the whole population. The confidence interval is dependent upon 1) the confidence level, usually 95%, which is the desired high probability that the mean value of the responses of the sample will be reflective of the overall population within the confidence interval, 2) the population size, and 3) the sample size. The underlying assumption is that the sample is a random, and therefore representative, sample of the overall population.

The CDB contains staffing and workload information for 29 Earth science and space science, primarily research oriented, data activities. It is as if we selected a sample of 29 science data activities and asked them to complete a survey asking for their staffing and workload in formation. We estimate that there are about 100 such science data activities in the United States (perhaps 200 in the world). The sample of 29 science data activities included in the CDB was chosen with care to be fully representative of the entire range of NASA science data activity workload and staff sizes, and it is unlikely that the CDB does not represent the full range of existing NASA science data activity workload and staffing combinations.  The CDB sample is not a purely random sample of this population in the mathematical or statistical sense. (The risk is that the science data activities not included in the CDB might differ from the CDB sample in some systematic way. For example, it might be that there is a greater preponderance of science data activities with smaller workload-staffing combinations than in the CDB.)

The CET takes in workload information for a new data activity, and uses the information in the CDB as the basis for a cost estimate for the new activity, using the cost estimation by analogy approach. The heart of the cost estimate is an estimate of staffing (since the user supplies the labor rates to be used to convert estimated staffing to corresponding estimated costs). 

We estimate the accuracy of the CET by using it to make staffing estimates for known activities, the same activities as are included in the CDB. The cost estimation by analogy approach relies on the CDB activities being ‘comparable’ or good analogies for any new activity, so that if the CET makes good estimates for the known activities it ought to be able to make good estimates for a new, but comparable, activity. This is equivalent to making the assumption that the new activity can be regarded as a member of the population of existing data activities that was not included in the CDB sample. 

In making the accuracy measurement, we ensure the independence of the estimates for each known activity by removing that activity from the CDB before producing the estimate for it. We use the CET Exerciser to cycle through the CDB data activities, and taking each activity in turn we remove one activity from the group of 29 and use the remaining 28 to make a staff size estimate for the one removed. We then compare the estimate obtained with the actual staffing data for that activity and measure the absolute error (a magnitude and a percentage of the activity staff). When this is done for all 29 activities, the average absolute error across all of the activities can be computed (an average magnitude and percentage of the average staff size).

Survey statistics (see the Creative Research Group website for an example) show (see Table 1 below) that to have a 95% confidence level that a survey response reflects the overall population within a 20% – 25% requires the sample sizes for population sizes in the range of 50 to 200.
Table 1 – Sample Sizes for Total Population Sizes given Confidence Intervals

	Confidence Interval + or – 25%
	
	
	
	

	Total Population
	50
	100
	150
	200

	Required Sample Size
	12
	13
	14
	14

	Confidence Interval + or – 20%
	
	
	
	

	Total Population
	50
	100
	150
	200

	Required Sample Size
	16
	20
	21
	22


Alternatively, given a sample size of 30, and a desired confidence level of 95%, the confidence intervals for population sizes in the range of 50 to 1000 are as shown in Table 2 below:

Table 2 – Confidence Intervals for Total Population Sizes given Sample Sizes

	Sample Size = 30
	
	
	
	
	

	Total Population
	50
	100
	150
	200
	1000

	Confidence Interval, + or - 
	11.4%
	15.1%
	16.1%
	16.5%
	17.6%


The tables indicate that with a sample of 29 activities, the CDB is large enough to be representative, at a 95% confidence level, of an overall population of 100 science data activities with a confidence interval of approximately 20% or better (rounding up to include allowance for uncertainty in the true randomness of the sample).  As can be seen in Table 2, the uncertainty in our estimate of the total population size does not appear to be a significant factor, at least for population sizes within the realm of possibility.

The CDB data represent a variety of staffing and workload combinations for each function; e.g., the CDB includes science data activities with essentially the same workload but different staff sizes and essentially the same staff size with different workloads.  When we perform an exerciser run and fit these data to curves (plural because the CET operates function by function and selects a best curve fit for each function’s workload and staffing combinations), we measure an inherent variability (average absolute error percentage) of about 20%, which is consistent with the statistical confidence interval as determined from the tables. 

So, we may conclude that our sample, the CDB with 29 activities, is sufficient to represent an overall population of approximately 100 data activities for use in CET cost estimation with a confidence interval on the order of 20%.  

We also note that any new activities to be implemented in the future will employ marginally or in some cases significantly newer technology and technical approaches (e.g. enhanced automation) than the existing activities in our sample or in the overall population of existing activities. This is an inherent limitation of the cost estimation by analogy approach; it should be used with caution for new activities to be implemented too many years downstream from the year the CDB data has last been updated for. This consideration also illustrates the critical need to maintain and update the CDB.
3.0 Structure and Content of the CDB

This section describes the structure of the CDB and lists the parameters it contains.

3.1 CDB Structure

As outlined above, the CDB holds information describing existing NASA Earth and Space Science data activities. The information for each activity is broken down by functional area. Within each functional area the CDB contains a set of parameters describing the data activity. This is illustrated by Table 3 below.

The key characteristic of the CDB is that there is a single design or schema for the database, i.e. a single group of functional areas and parameter sets for each that is used for all data activities in the CDB (based on the general data service provider reference model).  

This does not mean that the real CDB data activities are all alike, that they all perform the same functions or that the same parameters apply to them all, only that where functional areas and parameters for functional areas are applicable to a CDB data activity they will be defined according to the common CDB schema.  Not every CDB data activity will perform every function, e.g. there are some data activities that ingest, archive, and distribute data and products but do not generate their own data and products.  Across the same functional area, some activities will have values for some parameters and others will not, e.g. not all data activities that distribute data and products have requirements for both operational and by request distribution. Values for some parameters may simply not be available for a given data activity.

Table 3 - CDB Structure Overview
	CDB Data Activity
	Activity 1
	Activity 2
	Activity 3
	…Activity n

	Ingest
	Parameter set
	Parameter set
	Parameter set
	Parameter set

	Processing
	…
	…
	…
	…

	Documentation
	…
	…
	…
	…

	Archive
	…
	…
	…
	…

	Access & Distribution
	…
	…
	…
	…

	User Support
	…
	…
	…
	…

	Sustaining Engineering
	…
	…
	…
	…

	Engineering Support
	…
	…
	…
	…

	Implementation
	…
	…
	…
	…

	Management
	…
	…
	…
	…

	Misc Non-Staff
	Parameter set
	Parameter set
	Parameter set
	Parameter set


3.2 CDB Content

This section outlines the contents of the parameter sets that comprise the CDB information for a data activity. Parameters are listed below by functional area; complete definition and descriptions of the parameters are contained in the Users’ Guide and Technical Description Document.
Values for the effort (FTE) and workload parameters in the functional area sections below (3.2.2 Ingest and following sections) are entered for each year in the life cycle of the CDB data activity.  Information for a currently operating data activity will be updated annually as a new year’s worth of information is added to the CDB.  As a rule, the CDB contains only actual data upon which cost estimates are based; the CDB does not contain any projected or forecasted data.
The parameter set will be refined as the development of the CDB continues, and this description should be regarded as a snapshot of its content as of the date of this write-up. The ‘notes’ column will indicate where changes are currently expected, as well as provide any other tidbits of information about the parameters in each set.

3.2.1 Data Activity Level Parameters

These parameters apply to the data activity as a whole.  They are not entered year by year, but would be updated annually - e.g. the operations period would be extended by a year (and a new year’s worth of data would be added to the functional area information).

The functional area checklist included in Table 4 below contains two columns. The first column indicates whether or not the function is performed by or applicable to the data activity, and the second whether or not the information about the function, if applicable, is complete enough to be usable (generally to be usable effort and workload information must be available).

Table 4 - Data Activity Level Parameter Set

	Parameter Name
	Notes

	Data Activity Name
	

	Implementation Start CY
	

	Implementation Period
	Period defined by actual data collected.

	Operations Start Year
	

	Operations Start Period
	Period defined by actual data collected.

	Functional Area Checklist:
	Indicates whether data activity performs the

	   Ingest
	function, and whether or not the information

	   Processing
	for the functional area is usable.

	   Documentation
	

	   Archive
	

	   Access and Distribution
	

	   User Support
	

	   Sustaining Engineering
	

	   Engineering Support
	

	   Implementation
	

	   Management
	

	   Miscellaneous Non-Staff Costs
	


Note that the final area has been renamed “Miscellaneous Non-Staff Costs”. It no longer includes any FTE, as will be described below.
3.2.2 Functional Area Parameter Sets

Table 5 - Ingest Parameter Set
	Parameter Name
	Notes

	Total Ingest FTE
	

	Ingest Technical FTE 
	Ingest does not include Technical FTE.

	Ingest Ops FTE
	

	Ingest Function LOS
	

	External Ingest Interfaces
	

	Product Types Ingested/Yr
	

	Ingest Automation LOS
	Replaces Product Ingest Formats/Yr. (as of FOC)

	Products Ingested/Yr
	

	Ingest Volume/Yr
	


Table 6 - Processing Parameter Set
	Parameter Name
	Notes

	Total Processing FTE
	

	Processing Technical FTE
	Only present if Products QA’d flag is set.

	Processing Ops FTE
	

	Operational Processing LOS
	

	Non-Operational Processing LOS
	

	Calibration – Validation LOS
	Replaces Reprocessing LOS (as of FOC)

	Science Software LOS
	

	Product Types Generated/Yr
	

	Product Types Integrated/Yr
	

	Product Types QA'd
	Used to indicate any technical / science effort, e.g. QA or calibration-validation.

	Processing Automation LOS
	Replaces Product Generation Formats/Yr. (as of FOC)

	Products Generated/Yr
	Total of individual categories below.

	New Products Generated/Yr
	

	New Operational Products Generated/Yr
	

	New Ad Hoc Products Generated/Yr
	

	Reprocessed Products Generated/Yr
	

	Processing Volume/Yr
	Total of individual categories below.

	Volume/Yr of New Products Generated
	

	Volume/Yr of New Operational Products
	

	Volume/Yr of New Ad Hoc Products
	

	Volume/Yr of Reprocessed Products Generated
	


Table 7 - Documentation Parameter Set
	Parameter Name
	Notes

	Total Documentation FTE
	

	Documentation Technical FTE
	

	Documentation LOS
	

	User Comment LOS
	


Table 8 - Archive Parameter Set
	Parameter Name
	Notes

	Total Archive FTE
	Note: a high level of automation is assumed.

	Archive Technical FTE
	Archive does not include technical FTE.

	Archive Ops FTE
	

	Archive Purpose
	

	Product Types Archived/Yr
	

	Archive Insert Products/Yr
	

	Archive Delete Products/Yr
	

	Net Products Archived/Yr
	Inserts less Deletes

	Total Products in Archive
	Cumulative.

	Archive Transactions/Yr
	Sum of inserts and deletes.

	Archive Insert Volume / Yr
	

	Archive Delete Volume / Yr
	

	Net Volume Archived / Yr
	Insert volume less Delete volume.

	Archive Volume
	Sum of Primary and Backup

	Primary Archive Volume
	Cumulative.

	Backup Archive Volume
	Cumulative.


Table 9 - Access and Distribution Parameter Set
	Parameter Name
	Notes

	Total Access and Distribution FTE
	

	Access and Distribution Technical FTE
	Access and Distribution does not include Technical FTE

	Access and Distribution Ops FTE
	

	Access and Distribution Scope
	

	Access and Distribution Service Modes
	

	Supporting Data Services LOS
	

	Product Types Distributed/Yr
	Spans Operational and By Request.

	Operational Distribution Means LOS
	Replaces Product Distribution Formats/Yr. (as of FOC)

	Distribution External Interfaces
	Collected as possible but not currently used.

	Products Distributed/Yr
	Total of Operational and Request, Net & Media

	Distribution Volume/Yr
	Total of Operational and Request, Net & Media

	Network Distribution Products/Yr
	Total of Operational and Request

	Network Distribution Volume/Yr
	Total of Operational and Request

	Media Distribution Products/Yr
	Total of Operational and Request

	Media Distribution Volume/Yr
	Total of Operational and Request

	Product Types/Yr Operational
	Spans Network and Media.

	Parameter Name, cont.
	Notes, cont,

	Network Products/Yr Operational
	

	Network Volume/Yr Operational
	

	Media Products/Yr Operational
	

	Media Volume/Yr Operational
	

	Users Requesting Products/Yr
	

	User Product Requests/Yr
	

	Product Types/Yr Available by Request
	Spans Network and Media.

	By Request Products/Yr Network
	

	By Request Volume/Yr Network
	

	By Request Products/Yr Media
	

	By Request Volume/Yr Media
	


Table 10 - User Support Parameter Set
	Parameter Name
	Notes

	Total User Support FTE
	

	User Support Technical FTE
	

	User Support Ops FTE
	

	Outreach Activity LOS
	

	Users in Contact/Yr
	

	User Contacts/Yr
	


Table 11 - Sustaining Engineering Parameter Set
	Parameter Name
	Notes

	Total Sustaining Engineering FTE
	

	Sustaining Engineering Technical FTE
	

	Sustaining Engineering LOS
	

	SLOC Maintained
	Taken from Implementation


Table 12 - Engineering Support Parameter Set
	Parameter Name
	Notes

	Total Engineering Support FTE
	

	Engineering Support Technical FTE
	

	Engineering Support LOS
	Replaces Technical LOS and Engineering LOS


Table 13 - Implementation Parameter Set
	Parameter Name
	Notes

	Total Implementation FTE
	

	Software Development FTE
	

	Applications Software Development FTE
	

	Implementation Engineering FTE
	

	Custom Software SLOC
	

	Processing Hardware Purchase Cost
	

	Storage Hardware Purchase Cost
	

	COTS Software Purchase / License Cost
	

	Facility Preparation Cost
	


Table 14 - Management Parameter Set
	Parameter Set
	Notes

	Total Management FTE
	

	Administrative Support FTE
	

	Center-Level Management FTE
	

	2nd-Level Management
	Management associated with functional areas.


4.0 Implementation of the CDB

The CDB is implemented as an Excel workbook containing a worksheet for each CDB data activity, with each worksheet containing the parameters listed above, grouped by functional area as shown above.

The actual name of each data activity included in the CDB is not contained in the CDB Workbook, so that the information in the CDB workbook is not traceable to its source.  The workbook contains aliases for each data activity in the form “Sitexx” where “xx” is an arbitrary integer assigned to each data activity or “site”. The “Sitexx” alias for each data activity appears as the name of its spreadsheet in the CDB workbook (i.e., on its tab) as well as being used as the Data Activity Name parameter. The parameters contained in the CDB Workbook are the standard set to which the original input from the data activities is mapped. The original input from the data activities is not available in the CDB Workbook, except in cases where an item received from a data activity happens to correspond exactly to a CDB parameter.

4.1 Building and Updating the CDB

This section describes the Excel implementation of the CDB and how it is built and maintained.

4.1.1 The Data Activity Template Workbook

The information contained in the CDB workbook is derived from ‘raw’ information from the data activities that is mapped to the CDB schema. The Data Activity Template Excel workbook is used in the collection and analysis process to hold the CDB information for a given data activity. Information about a data activity is entered into a template workbook as it is collected from documents, websites, or notes from interviews and conversations with data activity staff. CDB parameters for each functional area are derived in the template by the CDB analyst. The analyst adds explanatory notes documenting assumptions made (such as characterization of levels of service or allocation of effort to functions) or how the original information was mapped to the standard parameter set, which can require the exercise of engineering judgment in interpretation of the information received from the data activity.

The template contains a worksheet for data activity level information, a worksheet for each functional area, and a worksheet that represents the CDB record for that data activity. The CDB is built and updated by copying this worksheet from the template workbook to the CDB workbook. The result is a consistent set of information describing the data activities included in the CDB. 

When copies of the CET are provided to users, a copy of the CDB workbook is included, but not copies of the Data Activity Template workbooks, so the provided CDB will be a snapshot in time. Periodic updates (in the form of new replacement copies) of the CDB will be provided to users.  The CDB has a standard filename of “CompDB” (CompDB.xls).
A physical site (such as the GSFC DAAC) may host several data activities, each of which would have its own Data Activity Template (such as the Version 0, TRMM, and Terra/Aura ECS-based data activities at the GSFC DAAC).

4.1.2 Spot: the Data Activity Template Creation, Update, and Maintenance Tool

In 2006 SGT completed development of a new software tool, Spot, to support creation of new data activity templates and the updating and maintenance of existing templates.

Spot contains within itself the worksheets that comprise a blank master data activity template. It begins by creating a new workbook containing a complete set of template worksheets. It then allows the user to enter, using series of forms, mission information (such as implementation and operations beginning and end dates) and function-by-function workload and staffing information for a new data activity. Alternatively, the user may select an existing template to be maintained, in which case Spot will copy the contents of the existing template to the new template, and then allow the user to review, modify, and/or update the mission and function-by-function staffing information (while leaving the old template untouched as a fall-back if needed). In either case Spot performs some quality control functions (such as range or value checking) on data as it is entered.
An advantage of Spot is that the format and structure of the template worksheets, which has evolved over time as SGT has added and dropped parameters, etc., is now uniform, including the handling of notes and comments that SGT uses to document the data contained in the spreadsheets. All of the existing CDB templates have been updated using Spot to produce a complete and consistent set as of the current CDB version.

The Spot tool can also be used by data activities to generate or validate and update their own templates, which could both simplify the maintenance and updating of the CDB and ensure that the CDB information is systematically validated by the data activity.  This could also provide a source of annual metrics for the monitoring of data activity performance and evolution by NASA management.
5.0 Current Status of CDB Contents
The CDB information about each data activity includes data for the functional areas performed by or applicable to that data activity as indicated by the “Functional Area Checklist” included in Table 4 and described in Section 3.2.1 above. Those for which usable information is included are marked as “usable”, in the checklist. To be “usable” the data activity function information must include some effort (FTE) data and some good workload parameters. 
Table 15 below presents the current state of the Enhanced Operational CDB. It is followed by a detailed explanation of its contents.

The first two columns in Table 15 characterize the Data Activities represented in the Enhanced Operational CDB. The first column is a number assigned as an alias to the data activity to keep its identity confidential. The second column contains the data activity’s Data Service Provider type. Existing NASA Earth Science data activities are DAACs (EOSDIS Distributed Active Archive Centers), ESIP’s (Earth Science Information Partners), or SIPS (Science Investigator-lead Processing Systems).  “DAAC-like” Data Service Providers is a type category used for NASA Space Science data activities or non-NASA data activities that are functionally equivalent to an EOSDIS DAAC.  There is a row in Table 15 for each data activity represented in the CDB.

The next ten columns in Table 15 contain codes indicating the status of information currently in the CDB for each activity for that functional area.  The Y or N indicates whether or not the functional area is applicable to the data activity, “Yes” or “No”.  If the functional area is applicable to the data activity, then a single digit indicates the status of the information, according to Table 16 below.

Table 15 - Current Status of the CDB
	Activity 

Number          
	DSP Type
	Ingest
	Processing
	Documentation
	Archive
	Distribution
	User Support
	Sustaining Engineering
	Engineering Support
	Implementation
	Management

	1
	ESIP
	Y-1
	  Y-1
	N
	Y-1
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	2
	ESIP
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	N
	N
	N
	Y-1
	Y-1

	3
	SIPS
	Y-1
	Y-1
	N
	Y-1
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	4
	ESIP
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1

	5
	SIPS
	Y-1
	Y-1
	N
	Y-1
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	6
	DAAC
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	N
	Y-1
	Y-0
	Y-1

	7
	DAAC
	Y-1
	N
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-0
	Y-1

	8
	SIPS
	Y-1
	Y-1
	N
	Y-1
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	9
	SIPS
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	10
	SIPS
	Y-1
	Y-1
	Y-0
	Y-0
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	11
	DAAC
	Y-1
	N
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	12
	DAAC
	Y-1
	N
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	13
	SIPS
	Y-1
	Y-1
	Y-0
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	14
	ESIP
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1

	15
	SIPS
	Y-1
	Y-1
	Y-1
	N
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1

	16
	DAAC
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	N
	Y-1

	17
	SIPS
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	18
	DAAC-like
	Y-1
	N
	N
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	19
	DAAC
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	N
	Y-1

	20
	DAAC
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-0
	Y-1

	21
	DAAC-like
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-0
	Y-1

	22
	SIPS
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	23
	DAAC-like
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	N
	Y-1

	24
	ESIP
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	26
	SIPS
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-1
	Y-1

	27
	DAAC-like
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	28
	SIPS
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	N
	Y-1
	Y-1
	Y-1
	Y-1

	29
	SIPS
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-0
	Y-1
	Y-1
	Y-0
	Y-1

	30
	DAAC-like
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1
	Y-1

	Areas Present:
	29
	22
	24
	28
	29
	22
	27
	28
	26
	29

	Areas Usable:
	29
	22
	13
	26
	29
	17
	27
	28
	21
	29


Table 16 - Usability Codes

	Code
	Meaning:

	0
	Information is incomplete and unusable at this time.

	1
	Information is usable by the CET.


Information is used by the CET if the workload parameters present for the functional area are those available for multiple data activities in that functional area, if the data is not suspect due to difficulty of interpretation (follow up with the source data activity will usually resolve such problems) and if the data activity is not an extreme outlier for that functional area. The CET screens out extreme outliers to avoid having them skew its effort estimates.

The last two rows of Table 15 summarize the status of the CDB.  First, the number of data activities for which each functional area is applicable is shown. Next follows the number of cases where the area is applicable, and usable information is available. Out of 264 functional areas present across the 29 data activities, 241 or 91% now have sufficient information to be usable.

Over time, as more information is collected and added to the CDB, functional areas originally not marked as usable will be upgraded to usable, or missing data within functional areas already marked as usable will be added. 

The CET will recognize updates made to the contents of the CDB workbook, i.e., a CET user may receive updated versions of the CDB which the CET will recognize and use. When the structure of the CDB is changed, the CET will also have to be changed accordingly.

Figure 2 below shows a plot of operations period average total Work versus average total FTEs excluding management (and also excluding implementation since the plot is for the operations period) for all twenty-nine sites in the CDB (with the new sites marked with gray).  Work is an empirically derived parameter that is the sum of average annual data volume and products handled by a site.  Operations period FTEs support ingest, processing, user services, archive, and access and distribution functions, functions that provide most of the operational work within a site, and support functions such as sustaining engineering and engineering support. The purpose of the graph, called a Quality Report that is further discussed in the CET Users’ Guide, is to graphically depict the dispersion of the CDB sites, to visualize where a newly estimated site falls, and to be used as an aid in determining future sites.

Finally, Figure 3 below repeats the plot shown in Figure 2 but the CDB activities are color coded by class – DAAC or DAAC-like, SIPS, or ESIP. While there are outliers, the CDB activities tend to cluster by class, in keeping with the different nature of the work they perform.

6.0 Conclusion – Enhanced Operational CDB
The Enhanced Operational CDB contains information about twenty-nine data activities consisting of seven DAAC activities, five ESIPs, twelve SIPSs, one NOAA DAAC-like activity, and four space science DAAC-like activities.  This is an overall increase of two data activities from the previous CDB, the September 2005 version.  

Besides adding new data activities to the CDB, information was updated / refined for the other data activities that had already been included in previous versions of the CDB.

Figure 2 – Distribution of Workload and Size for 29 Data Activities in Enhanced Operational CDB.  Operations Period Average FTE (w/o Management) vs Average Work

New CDB Activities for the Enhanced Operational CDB are color coded Gray.
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Figure 3 – Distribution of Workload and Size for 29 Data Activities in Enhanced Operational CDB.  Operations Period Average FTE (w/o Management) vs Average Work

CDB Activities Color Coded by Activity Class:  SIPS – Gray, DAAC and DAAC-like – Black, ESIPS – Clear
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