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Overview 

This document assesses the three system model types for an ECIDS (Early Childhood Integrated 
Data System) that NCES puts forward for planners. The three types of systems are: Centralized, 
Federated, and Hybrid.  
 
Next, issues related to the selection of a model are examined.  
 
Finally, a preliminary decision for the SCCOE ECIDS is presented. This document contains the 
opinions of the author and is presented to SCCOE for consideration and discussion. 
 
Background 

 
The document Which ECIDS System Model is Best for our State ECIDS? is provided by NCES 
as part of the Early Childhood Integrated Data System Toolkit. This memo uses the above 
document as a baseline and a primary reference for the discussion1. 
 
The document Which ECIDS System Model is Best for our State ECIDS? can be found here: 
https://nces.ed.gov/programs/slds/pdf/ECIDS_System_Model.pdf.  
 
The homepage for the Toolkit can be found here: 
https://nces.grads360.org/ - program/ecids-toolkit 
 
System Model Types 

 
A good way to summarize the system model types is to examine the graphics for the three types 
presented in the NCES ECIDS_System_Model.pdf document side by side. The same information 
has been presented as a PowerPoint with updated state testimonials.   
 
The key physical difference among these models, as seen below, is how and where the linkages 
among the different inputs are made. The different processes used to match the data also 
determine how tightly bound the source systems are with the integrated system.  
 
For example: 
 

● Centralized systems extract the source data, perform the matching, and then integrate 
(store) the linked data into a centralized system. The linkages and source data persist 
within the centralized system and can be queried at will.  

● A Federated system does not keep the links or the linked data in a centralized system. 
Instead, the source data is kept in the source systems. Access to the source data and 
linking is performed when a query is requested by a user.  

● According to the NCES document, Hybrid systems perform the matching, then store the 
links like a centralized system does, but do not store the linked data like a federated 
system does.  
 

 
1 Duarte, S., Sellers, J., and Cochenour, M. (2014). Which ECIDS System Model is Best for our State ECIDS? U.S. 
Department of Education. Washington, DC: National Center for Education Statistics. 

https://nces.ed.gov/programs/slds/pdf/ECIDS_System_Model.pdf
https://nces.grads360.org/#program/ecids-toolkit
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Hybrid versus Distributed System  

The idea of storing links but not the data after the data has been acquired presents a problem 
because links would quickly go out of date and would be useless in a subsequent query. No one 
would ever want to do this. A clarification question was posed after the NCES presentation on 
Oct. 18, but no one could come up with a response off the top of their head. It is more likely that 
large parts of a source system’s data is kept synchronized with the remote source system using 
an API in the centralized system. By keeping identifying information and other information in the 
centralized systems fast queries can be made without owning the source systems data. This is 
better described as a distributed system) 
 
From the NCES description of the Hybrid system, it looks to be undesirable because a data pull 
needs to be made for every query. Also, by storing links but not the associated data a problem 
seems to be created in keeping links and data synchronized. If the links and the source data 
being linked to are not synchronized, the storing of the links does not speed up retrieval because 
updates need to be made before every retrieval.  
 
The three system models are simplified versions of real systems. They are useful for highlighting 
issues related to the system architecture. Therefore, it is better to think of the Hybrid system as a 
hybrid of centralized and distributed systems. In distributed systems the links persist, but they 
generally persist in the source systems. As already stated, centralized systems persist the links 
in the target (ECIDS) system.  A hybrid could store links in the target system, the source system, 
or a key store separate from the source and target systems. This is similar to messaging-based 
software systems such as web browsers.  
 
For the sake of convenience and communication SCCOE should continue referring to the third 
system type as a hybrid system. This system is a hybrid system; just not in exactly in the way 
described in the NCES document.  
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Centralized System 

 
 

 
 
In this scenario data are harvested from the source system systems. Usually a schedule, such as 
nightly, weekly, etc., is set up for source systems. Source system submit a flat file (comma 
separated, column specified, etc.). The system then performs an ETL2 3 (Extract, Transform, 
Load) process to match data against internal data then load and integrate it into the system.  
 
The main advantage of this system is that most of the technology burden is on the central system 
instead of the source systems. All the information is in one system and can be accessed easily.  

 
  

 
2 https://en.wikipedia.org/wiki/Extract,_transform,_load. Note: This memo makes use of Wikipedia articles as 
references This is appropriate in this case because, by far, most technical Wikipedia articles are informative 
and accurate and serve as a good starting point for research.  
3 https://www.sas.com/en_us/insights/data-management/what-is-etl.html 
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Hybrid System 

 
 

 
 
 
See the discussion above concerning hybrid systems.  
 
The key takeaway here is that the drawbacks of centralized systems and federated systems can 
be ameliorated by combining both approaches or by modifying one type of system with 
characteristics of the other type of system in order to get a better result. Care should be taken not 
to overcomplicate the system with too many choices.  
 
One major issue (discussed more below) is that each of the source systems must have mutual 
trust in the ECIDS, a certain institutional level of technical ability, and the resources to share with 
the ECIDS in one of the pre-designated ways.   
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Federated System 

 
 

 
 
A federated system as described in the NCES publication is the design with the most drawbacks. 
A system in which data acquired and matched for a particular query would be then thrown away 
and reacquired from the source system the next time the query is run implies an expensive 
system in terms of computer time, computer resources, and human resources. This type of 
system may be less expensive to build. It could only be used for static reports.  
 
However, the North Carolina system presented as an example of a federated system has two 
important features. One is the federated server and the other is the message broker. The 
federated server probably does some matching or preparation for matching. And the message 
broker automates real-time messages between the central system and the source systems.  
 
What this means is that each data source is in total control of their data but there is on-request, 
automated, real-time, and preauthorized exchange of data from the source system to the 
centralized system.   
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Choosing the Appropriate System Model 

 
Currently, Bardic Systems recommends that SCCOE choose a Hybrid system with the following 
characteristics: 

● Some source systems will look like they are Federated because they will be loosely 
bound to the ECIDS. That is, their data will not reside in the centralized data warehouse 
but will be available in real-time (or near real-time) to the ECIDS. Snapshots of the source 
systems may be taken in order to provide for official statistics (numbers that don’t change 
every day).  

● Other source systems will look like they are Centralized because they will be tightly bound 
to the ECIDS. That is, their data is linked and a copy of the data is stored in the ECIDS. 
Similar to what DataZone does now.  

● A system of identifiers will be adopted among all the source systems that will ease the 
ETL process for both centralized and distributed source systems. If the same identifier 
exists in all or most of the source systems, matching will be much easier and accurate. 

 
 
Rationale 

 
The Santa Clara County Office of Education is well positioned to implement a hybrid system 
because they have already done much work in creating institutional trust4 among the various 
early childhood agencies. This will accommodate a system that has centralized as well as 
distributed components. Source systems that have a high level of technical expertise can keep 
control of their data, and still share it with the central system through a loosely coupled 
(distributed) component. Source systems with less technical expertise or resources might choose 
to provide a copy of their data to the central system thereby putting more relative responsibility 
for the data on the central system.  
 
In the DataZone project SCCOE has a good centralized system on the ground and working. The 
loosely coupled component could be added to the existing system making it a hybrid system.  
 
Conclusion 

 
Early Childhood programs want to be sure that the data they share with the ECIDS will be used 
appropriately and by the proper persons. As demonstrated by the model types discussed above, 
shared data may remain physically in the program offices, in a centralized data warehouse.  Or 
shared data may reside in a virtual environment such as the cloud under the control of either the 

 
4 Presentation given at the Alameda Juvenile Justice Forum February 6, 2019,  
Marcy Lauck, Director SVRDT & SCCOE Data Governance. 
http://www.acgov.org/probation/documents/DataTechnology_MarcyLauck2.3.19.pdf 
 

http://www.acgov.org/probation/documents/DataTechnology_MarcyLauck2.3.19.pdf
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ECIDS or the program office. This kind of intra-agency data sharing requires institutional trust 
and formal agreements among the agencies.  
 
Two separate but related issues need to be considered when choosing among the system 
models posed by NCES. First, is the physical location of the source system data. Source system 
data may be in servers local to the agency, in a cloud, or exist as files in digital or paper format.  
 
Second, is the ownership of the data and copies of the data. The SCCOE recognizes that while 
the physical location of data is important, more important are sharing issues such as data 
ownership, data stewardship, control responsibilities, liability, security, intra-agency trust, and 
communication in determining the system architecture. This is especially important when 
sensitive or personal information is shared with the ECIDS.  
 
 
Note 

 
The project described was supported by the Preschool Development Grant Birth Through Five 
Initiative (PDG), Grant Number 90TP0015-01-01 from the Office of Child Care, Administration for 
Children and Families, U.S. Department of Health and Human Services. Its contents are solely 
the responsibility of the authors and do not necessarily represent the official views of the Office of 
Child Care, the Administration for Children and Families, or the U.S. Department of Health and 
Human Services. 
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