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•  In business for more than 30 years  

•  A subsidiary of West Corporation  

•  Focus and passion for saving lives and supporting the needs of public safety  
•  Public safety agencies and telecommunication services providers depend on Intrado for 

emergency communication services and technology 

•  Products/services include  
–  Emergency voice call delivery 
–  Comprehensive data management 
–  Advanced call routing 
–  Emergency location 
–  Integrated call-handling technologies 
–  Next-generation 9-1-1 solutions 

•  Intrado continues to pioneer network innovations that save lives and improve emergency 
response 



•  Provide the core of the nation’s 9-1-1 
infrastructure 

•  Support the delivery of 260 million calls to 
9-1-1 per year 

•  Have processed more than three billion  
9-1-1 calls 

•  Preeminent provider of 9-1-1 technology 
for: 
ILECs, CLECs, wireless carriers, satellite & cable operators, VoIP 
providers, public safety and government agencies 

•  Provide accurate 9-1-1 voice, data and call 
handling equipment to 6K PSAPs 

What Intrado Does 



Enterprise Geocoding  
to Support Real-Time  

9-1-1 Response 



Program Agenda 

•  Background of the invention 
• What is the Master Street Address Guide (MSAG)? 
•  Ingestion of MSAG data into the Database  
• Geocoding of the MSAG data 
• Comparing to known loci  
• Conclusions 
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Background of the invention 

•  U.S. Patent No.: US 7,987,218 B2 
–  Inventors:  Michael A. Koepke and Aaron D. Miller 
–  Date of Patent: July 26, 2011 

•  This invention establishes a method to create a spatial street address data set for a 
given area by combining MSAG data, translations,  as well as multiple existing and 
derived datasets.  
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Why Oracle? 

•  Already in use by Intrado for core call routing functions 

•  Proven reliability in the 911 environment 

•  Extensive spatial capabilities internal to the DB 

•  Other Key Oracle features leveraged 
–  RAC 
–  Parallel processing 
–  Scalability 
–  Transportable Tablespaces 



What is a Master Street Address Guide? 

An MSAG is a compressed listing of every street name, house number range, community, 
and Emergency Service Number (ESN) in an E9-1-1 system. The MSAG defines all possible 
valid address locations within the 9-1-1 service area. 

MSAG has two primary functions: 

1.  To validate the address on a subscriber’s record 

3.  To assign an ESN to a subscriber’s record 



What is a Master Street Address Guide? 

Required MSAG Data 
1.  Street name 
2.  Community name 
3.  House number ranges for each street 
4.  Odd, Even, or Both “side of street designation” 
5.  Emergency Service Number (ESN) 

Figure 1.   Sample MSAG data, ESN altered 
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Ingesting data into the DB 

The compressed MSAG data had to be passed through an extensive extract, transform and 
load (ETL) process to “uncompress” the data and produce individual address points that can 
be used for geocoding.  

For Example: 

DIR  STREET NAME      LO-RANGE      HI-RANGE  O-E  COMMUNITY NAME  ESN  EXCH 
---   -----------------                 ------------       ----------                 -----                          ----------------------                                         -----                         ------ 
 ABERDEEN DR          6608       6990   WINDSOR TWP     99999  DMDL 

The above record is interpreted as Odd and Even addresses from 6608 to 6990 with a street 
name of ABERDEEN DR. in WINDSOR TWP. 

This  1 record when uncompressed would generate  382 address records 
6608 ABERDEEN DR., WINDSOR TWP. 
6609 ABERDEEN DR., WINDSOR TWP. 
6610 ABERDEEN DR., WINDSOR TWP. 
6611… 
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Ingesting data into the DB (cont.) 

•  The MSAG record may be deceiving in the amount of addresses it implies; thus the ETL 
process had to take into account the real world address density.  

• Urban VS Rural.  
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First translation 

The first translation is focused on the 
community name field in the address. This 
field is the most common field to see dramatic 
differences in the postal and MSAG values.   

Example: Pima County = Tucson   

Figure 2. First translation 
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Second Translation 

The second translation is focused on 
the street name field in the address. 
This field is the second most common 
field to see dramatic differences in the 
postal and MSAG values.   

Figure 3. Second translation 
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Geocoding 

After the MSAG data has been 
uncompressed, loaded to the DB 
and has been translated twice the 
records are ready to be geocoded.    

The system was originally 
designed using using Oracle 
Spatial 10g Release 2, current 
geocoding using Oracle Spatial 
11g Release 2. 

The geocoding was performed 
using the default values and the 
SDO_KEYWORDARRAY.    

Figure 4 Geocoding 
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Construct spatial layer from 
geocode results 

Once geocoded, the records are 
then reassembled to generate line 
segments representing the street 
network. 

Figure 5. Creation of spatial layer 
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Adjust geocoded address to 
the known loci 

The spatial dataset is compared to 
known loci and adjusted to help 
reduce errors introduced during 
the address ingestion process. 

An example of an error that was 
commonly seen is illustrated in 
Figure 6. In the derived dataset 
the spacing of the addresses has 
“hidden” a curve in the road.   

Derived dataset.  

Real world data 

Figure 6. Comparison to known loci 
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Conclusions 

•  The invention works as designed 

•  Considerations for application success 

• The variance in the MSAG data and format from region to region  

•  The completeness of data used in the translation processes 

•  Accuracy of data used in the translation processes 
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Resources and References 

National Emergency Number Association(NENA): http://www.nena.org/ 

U.S. Patent No. US 7,987,218 B2 

http://www.intrado.com/ 



Q&A 
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