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Abstract: 

Enterprise level searches have been gaining 
momentum over the past couple of years. With the 
proliferation of geo-tagged data in various forms, 
both structured and unstructured, there is a need for 
a search engine with a spatial context that can crawl 
through all these data sources and return results in a 
reasonably acceptable timeframe (seconds?). The 
results show up with markers in the map, for further 
analysis. The search output is also powered with 
intelligent search facets based on the defined 
parameters. 
The solution indexes and connects to a diverse range 
of internal and external data sources through an 
interactive web-based interface that will allow users 
to search quickly, intuitively, and spatially. 
 
The solution has the ability to connect to documents 
over SharePoint, shared drives, and various other 
external data sources (Document Management 
Systems, external web services), and show the 
relevant spatial feature on the map. The solution is 
enabled with Google type search capabilities 
including wild card searches, spell checks with 
suggestions, type ahead capabilities and stop words.  
 
The search functionality provides a two-way 
navigation between the map and the attribute panel.  
 
The search capability is implemented through SOLR 
hosted in Apache/Tomcat that would integrate with 
ArcGIS Server hosted in IIS.  
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Introduction  
The current GIS landscape is changing, as with the ability to invest more into spatial analytics. Over a period of 
time, the interactions of GIS with the other IT systems has increased. With the advent of real time data from 
sensors, big data, social media feeds and external data sources ranging from other GIS services to non GIS data 
providers like Sharepoint, documentum etc. there is a need to seamlessly crawl through all the structured and 
unstructured information and present the information in a single map view.  
 
The current topic presents a search engine kind of functionality, that will have the ability to crawl through the 
GIS database, and a variety of internal and external data sources through an interactive web-based interface 
that will allow users to search quickly and easily, to visualize and retrieve the required information. The search 
engine is based on SOLR and the geospatial part of the solution is empowered with ArcGIS Server. Once the 
search results are fetched, they can be furthered analyzed using the advanced capabilities of ArcGIS Server, thus 
optimizing and leveraging the benefits of both. 
 
In addition to the conventional search, the application has the capability to classify and display the search output 
in the form of facets, and carry out advanced searches on the search facet themselves. Both the searchable 
fields and facets will be pre-defined in the configuration, along with the different types of data connectors based 
on which the search operation will be executed. The data import utility within SOLR will work on the searchable 
fields and extract the indices to make the search operations very fast. The output from SOLR will be JSON strings, 
which will be consumed by ArcGIS Server and displayed in the map view. 
 
The initiative has been implemented and tested on a client data with many of these scenarios being created, 
and the results have been encouraging.  

 

Design Considerations- How it works? 
The overall architecture has SOLR and ArcGIS Server as an integral part of the solution. ArcGIS Server is hosted 
on IIS, and SOLR in Apache Tomcat. While SOLR comes with different data connectors, that can connect and 
crawl through a variety of data sources, the output from SOLR is integrated with ArcGIS Server, and the results 
are fetched through the published map services. 
The data connectors are defined within SOLR configuration for connecting to different data sources. While some 
of them are already available, some other needs to be procured from Lucene (like sharepoint) or developed 
separately. The searchable fields will be configured within the SOLR metadata, along with the data connectors. 
The indices are stored as metadata within the SOLR database. When a search operation is executed, the 
information returned as JSON string will fetch the geometry from ArcGIS Server and display the output in the 
map window.  
The required GIS data fields from the Geodatabase that are to be included in the search will be configured within 
the SOLR and the required data will pushed through the data import utility. The data import utility will push the 
data elements as binary data objects inside SOLR as metadata objects. This will include all the data from the 
searchable fields across different data sources. The initial run of the data import will move all the searchable 
objects within SOLR database, the subsequent run is configured as a batch process and run only on deltas within 
the geodatabase. 
In addition to the main Geodatabase, the SOLR engine has the capability of connecting to documents stored in 
sharepoints, File servers etc. and all unstructured data (including word documents, excel sheets etc.) across 
variety of data sources. The initial output from the query are passed on to GIS and the relevant geometries are 
obtained from the Geodatabase. The output of the search functions can be displayed as facets for further 
analysis. Similar to the searchable fields, there are options of configuring the facets within the SOLR. 
As an alternative flow, once an area is selected in the map with a search engine, the resultant information gets 
transferred from ArcGIS Server to SOLR as JSON queries, which then gets further processed in SOLR, and the 
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results are in the attribute panel. The integration between SOLR and ArcGIS Server is two way and seamless. An 
example for this would be to select an area in the map, and find out all the major hospitals with 5 km radius. 
The result of this search are displayed in the attribute panel, and the output is highlighted with marker symbols 
in the map view with the buffer circle/polygon being placed as a graphic element.  
 

 
 

Fig: 1- High Level view of the solution 

 
The solution delivers intelligent search options including Spell Checks, Stop words, exact searches (I am feeling 
lucky) and searches based on phrases (like show me all Gas Mains within 0.5 km of Irwindale hospital). The 
program works on the searchable fields defined across all the feature classes and the related tables, and displays 
the output in the map window. Unlike the conventional search, the search is based on a running text in a text 
box where the users can key in anything. The advanced filter within the search engine leverages the Esri search 
capabilities with spatial operators defined. It can be combined with the existing search or additional filters can 
be applied on the search result that is obtained from a previous search. 
The search results are displayed in a results of 10 with the corresponding values being highlighted in the map. 
On click “Next” the next group of values are available in the results panel along with the features being 
highlighted in the map.  
The following files are configured in for defining the data handlers and the searchable fields: 

 SolrConfigXml  

**Future 

**Future 

https://wiki.apache.org/solr/SolrConfigXml
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 SchemaXml  

 SchemaRESTAPI  

 AnalyzersTokenizersTokenFilters  

 SolrAndHTTPCaches  

 CoreAdmin (i.e. for MultiCore installation)  
 
ArcGIS server services are configured with SOLR to receive the requests as JSON strings and display the output 
in the map.  
 
An example of JSON output string from the search operation will be represented by: 
 
http://GONWSGIST82:8983/solr/core1/select?rows=10&start=0&indent=on&version=2.2&so

rt=id+desc&hl.fl=*&hl=true&hl.requireFieldMatch=false&hl.fragsize=10&hl.simple.pos

t=</strong>&hl.simple.pre=<strong>&hl.highlightMultiTerm=true&hl.snippets=1&facet.

mincount=1&facet.missing=false&facet=true&facet=on&facet.field=MATERIALTYPE&facet.

MATERIALTYPE.limit=20&facet.MATERIALTYPE.sort=count 

desc&facet.field=NOMINALDIAMETER&facet.NOMINALDIAMETER.limit=20&facet.NOMINALDIAME

TER.sort=count 

desc&facet.field=MAINTYPE&facet.MAINTYPE.limit=20&facet.MAINTYPE.sort=count 

desc&facet.field=DESIGNLOCATIONCLASS&facet.DESIGNLOCATIONCLASS.limit=20&facet.DESI

GNLOCATIONCLASS.sort=count 

desc&facet.field=MEMBERCODE&facet.MEMBERCODE.limit=20&facet.MEMBERCODE.sort=count 

desc&facet.field=DATASOURCE&facet.DATASOURCE.limit=20&facet.DATASOURCE.sort=count 

desc&facet.field=OPERATINGSTATUS&facet.OPERATINGSTATUS.limit=20&facet.OPERATINGSTA

TUS.sort=countdesc&facet.range=NOMINALDIAMETER&f.NOMINALDIAMETER.facet.range.start

=0&f.NOMINALDIAMETER.facet.range.end=100&f.NOMINALDIAMETER.facet.range.gap=5&f.NOM

INALDIAMETER.facet.range.hardend=true&facet.range=DATECREATED&f.DATECREATED.facet.

range.start=NOW/YEAR-

9YEARS&f.DATECREATED.facet.range.end=NOW/YEAR%2B1YEAR&f.DATECREATED.facet.range.ga

p=%2B6MONTHS&stats=true&stats.field=NOMINALDIAMETER&mlt=true&mlt.match.include=fal

se&mlt.mindf=1&mlt.mintf=1&mlt.count=5&mlt.fl=MAINTYPE&mlt.fl=NOMINALDIAMETER&mlt.

fl=INSTALLYEAR&mlt.fl=DESIGNLOCATIONCLASS&mlt.fl=MATERIAL&mlt.fl=SYSTEMPRESSURE&ml

t.fl=MEMBERCODE&mlt.fl=DRAWINGNAME&mlt.fl=OPERATINGSTATUS&mlt.fl=CITYNAME&mlt.fl=C

OUNTYNAME&mlt.fl=NAME&spellcheck=true&spellcheck.count=5&spellcheck.q="ADAMS"&q="A

DAMS"&hl.q="ADAMS"&cursorMark=*&wt=json 

 
Like the searchable fields, the fields required to be displayed in the attribute panel and on the map view can 
also be configured within the application. 
 
The solution can be integrated as a service offering and configured very easily with any of the existing GIS 
Application. The application is developed within a configurable framework considering its future integration 
with different data providers and GIS applications across domains and industries. 
 

Key functionalities offered 
The key functionalities offered by the search engine includes the following: 

1. Rich an intuitive GUI delivered through ArcGIS Server Java Script API. All the basic map navigation tools 
will be obtained through the Java Script API from ArcGIS Server. 

2. Spell Checks in case the user keys in the search string incorrectly. Like Google search it will provide the 
users the meaningful words across all the searchable fields that have been configured. 

3. Type Ahead capability as the user keys in the words in the search text box. 
4. Stop words i.e. exclude the words like and, or etc. from the search string. 

https://wiki.apache.org/solr/SchemaXml
https://wiki.apache.org/solr/SchemaRESTAPI
https://wiki.apache.org/solr/AnalyzersTokenizersTokenFilters
https://wiki.apache.org/solr/SolrAndHTTPCaches
https://wiki.apache.org/solr/CoreAdmin
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5. “I am feeling lucky” functionality that will provide user the option to get the exact string from the search 
option. 

6. Ability to perform like queries i.e. use of “*” or “?” in between search strings in case the user is not 
confident about the spelling e.g. “AD*” returns all cities that starts with AD and “AD?S” returns cities 
named as ADAMS and ADAMSS. 

7. Ability to connect to different external data sources (including word, excel, PDF documents stored in 
sharepoint, document management system like Documentum and/or File Repository) and do a search 
based on the parameters defined. 

8. Search Facets based on the parameters defined from the facets. 
9. Advanced search options and/or refining the search based on the results from a previous search. 
10. Other spatial searches leveraging ArcGIS Server capabilities, including options for geocoding and spatial 

searches. 
11. Ability to pick a location in the map view and search all the related assets within a buffer distance of 

that area/location in the map. 
The list of functionalities mentioned here is a snapshot of the endless possibilities that can be achieved through 
the solution. The future capabilities (as indicated in Figure 1) are a lot more, and this will act as a foundation for 
all the future initiatives. 
 

  
Fig: 2- Search Options 

 
 

 
Fig: 3- Search Facets showing Pipe Diameter ranges for Coated Steel Mains 

Type ahead functions in the 
search 

Spell Checks 

Like Queries Like Queries 
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Fig: 4- Advanced search locating all assets within 100km of a particular location in the map 

 

 
 

Fig: 5- Search parameters using “And” and “Between” Operator 

 

Business Scenarios and Use Cases 
The application mentioned above can be embedded as a service offering in a variety of department specific 
targeted applications built on Esri platform. Some of the key departments/business operations engaged in this 
activity would include the following: 

1. Customer Call Center group in the Utilities department to find out customers quickly on the map, or find 
out specific areas geographically in the map. 

2. Embedded map applications with CRM or CIS, for quick and easy reference to customers in the map or 
find similar customers in an area. 

3. Design and Drafting Team of the Utilities group, where a designer/drafts person tries to find out the 
documents approved by the supervisor within a given date range and locate all the related assets in the 
map. The text will be searched in the document (instead of the GIS Database), and all the related 
features across different feature classes are highlighted in the map. 

4. Maintenance and Operations group within Utilities to quickly locate assets in the map through unique 
IDs and other searchable field attributes 

5. Town planners to find out areas of specific growth and view search facets depending on the type of 
growth (commercial, residential etc.) 

6. Town planners to search data based on text searches in deeds and other sales documents 
7. Ability to search stores and new business areas quickly across multiple data sources for retail customers. 
8. Ability to search a variety of data sources in large volume across different formats for the energy sector. 

 



 
 

 

 
17th Esri India User Conference 2017                               

Page 7 of 7 

These are some of the business areas that have been considered as a case study while developing the 
application. However, the application can achieve much more and beyond this, and the real benefits realized 
can more considering that this service offering can be integrated easily in any GIS solution framework. 
 
The solution will address the following business benefits: - 

- Breaking away from the conventional search options, the solution provides an efficient way to search 
structured and unstructured data from a variety of external and internal sources.  

- New data sources can be quickly added for searching and data discovery.  
- Ease of searching and ordering data from various data sources. 
- Enable cross-discipline leverage of the solution to promote effective workflows 
- The search facets provide additional capability of analysis for faster and efficient decision making. 

 

Conclusion 
With the advent of different data sources, structured and unstructured, the spatial search options have taken a 
new leap. The solution indexes and connects to a diverse range of internal and external data sources to provide 
an interactive web-based interface that will allow users to search quickly and easily, and to visualize and retrieve 
the output spatially in the map view. The solution can be expanded further to connect and search information 
obtained from social media feeds, real time data from sensors and big data formats.  
 

 

 


