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OPERATIONS 
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Over the last 13 years GIS technology has evolved from a desktop application to 
supporting operations on a global scale.  This paper provides a brief overview of the GIS 
technology evolution, and highlights the challenges faced by customers today in 
implementing enterprise GIS operations. 

GIS is a remarkable technology.  This technology has carried the traditional science of 
Geography into the digital world, enabling organizations to represent business data and 
manage geographic resources through a powerful user-friendly geographic perspective. 

The utility of a Geographic Information Systems should be measured in terms of what 
value you get out of the system.  This value is determined by the information products 
that can be generated by the GIS, and the value of these products in supporting business 
needs.  These information products provide the primary basis for establishing data and 
application design requirements.  Information products cannot be generated without the 
required GIS data and the appropriate applications. 

Most GIS operations were initially developed to support specific department level 
information product or workflow needs.  The cost of generating and maintaining GIS data 
was high, thus GIS implementations focused on specific high value business 
requirements.   

Department GIS.  Once operational GIS data were available, departments found a 
variety of opportunities to leverage these resources to address an expanded range of 
business needs.  GIS data became a core business resource, and organizations started 
consolidating and maintaining shared GIS data resources on Department level file 
servers.  This enabled GIS users throughout each department to have direct access to 
shared data resources, enhancing their ability to produce quality GIS information 
products and more effectively support business operations. 

 

Organizational GIS.  Departments throughout larger organizations continued to improve 
their GIS data repositories, and GIS information product needs expanded beyond the 
department level.  It is the nature of GIS technology, or geographic analysis in general; 
that the quality and value of the information products (maps) improve with the increase 
of available GIS data resources.  For this reason, data resources would be shared across 
department boundaries to improve the quality and value of their information products.  



Data sharing was initially supported through informal exchanges between departments.  
WAN communications supported network connections between departments, enabling 
on-line file exchange between department level data resources to support business needs. 

Over time, GIS committees were established to develop common data standards and data 
sharing agreements between departments, and organizations started consolidating their 
GIS data resources at the Organizational level to better leverage their investments. 
Departments could then access required GIS data resources from a common 
Organizational data warehouse. 

IT technology has played a big role in supporting the evolution of enterprise GIS 
operations.  Business organizations do what they can afford, and technology costs money.  
If organizations find a more cost effective way of supporting their business needs, 
financial resources can be applied to generate other business opportunities.  Many 
organizations found they can significantly reduce their GIS total cost of ownership by 
consolidating GIS operations (applications and data resources) in a central computer 
center.  Most GIS operations can be supported from a central computer center (ArcGIS 
desktop supported through Citrix terminal access to Windows Terminal Server farm). 

Community GIS.  In more recent times, GIS operations have expanded to include 
Internet data resources.  This again is driven by technology, both from the IT community 
and from evolution of the GIS software technology.  GIS users can integrate their GIS 
data resources with additional Internet data resources to further enhance the value of their 
information products. 

GIS business opportunities are expanding.  Several State and National organizations 
provide consolidated data clearing houses for their user communities.  Organizations are 
starting to outsource their GIS data management and IT system operations to application 
service providers, reducing IT staffing requirements and finding more efficient ways to 
support their technology needs.  GIS data is shared throughout business communities, 
with a multitude of alternatives for supporting organizational level Enterprise GIS needs. 

GIS Technology.  GIS has kept pace with the IT technology revolution, supporting 
sophisticated professional GIS user needs with workstation desktop applications; and at 
the same time the most practical mobile field operations over wireless connections.  GIS 
data resources are expanding exponentially, from 10-20 GB of GIS data a few years ago 
to multiple Terabyte of GIS data supporting typical customer operations. 

GIS technology throughout the years has consistently placed high demands on the IT 
infrastructure.  GIS users require the highest performance workstations, and the latest and 
highest performance data and application servers.  GIS operations consume a relatively 
high percentage of the available network communications.  Even with the rapid increase 
in IT infrastructure technology, the typical customer infrastructure has not kept pace with 
the expanding capabilities and demands of the GIS operational evolution. 



Much of the Enterprise GIS evolution today is about providing user access to a rapidly 
growing volume of GIS data resources.  Most users are quite satisfied with the 
functionality provided by GIS technology, and just want to get it to work in their 
operational environment.  The biggest challenge in supporting many Enterprise GIS 
operations is providing the appropriate system architecture to support existing operational 
deployment needs.  Just give users access to all the data resources and provide productive 
performance at the desktop. 

System Performance Sizing.  There are a large number of factors that contribute to 
overall GIS performance in an Enterprise IT environment.  These factors include several 
critical considerations in deploying and maintaining appropriate GIS and database 
software, applications, and data resources; and also a variety of critical considerations in 
establishing an appropriate IT hardware infrastructure to support GIS Enterprise 
operations.   

Investment in the IT hardware infrastructure must be properly distributed across platform 
and network resources to avoid system performance bottlenecks.  For GIS operations, 
operational constraints should be limited by platform CPU performance capacity 
technology limitations (the rest of the system environment can be designed to avoid 
performance bottlenecks).  System architecture design requirements should be established 
based on peak user workflow requirements.   

The system architecture design and hardware deployment establishes the IT infrastructure 
for supporting the GIS operations.  GIS technology must support user performance 
requirements within the technology limitations of the established IT infrastructure.  Too 
little investment in hardware will require lots of system tuning and careful workflow 
management to maintain user performance.  Too much hardware will waste money and 
reduce return on investment. 

GIS Business Planning.  Understanding existing business processes and where GIS will 
best support user workflows is an important first step in developing Enterprise GIS 
operations.  Data requirements and application needs should be derived from 
understanding the information products required to support normal business processes.  
The GIS implementation schedule is established based on an understanding of the time 
required to develop or collect required GIS data resources and deploy appropriate GIS 
applications to support user workflows.  Estimated peak user loads are established based 
on the operations deployment schedules (when the system is ready to support user 
operations and the users are deployed). 

ArcGIS User Requirements.  Understanding the required GIS technology and the steps 
required to support system migration to full production levels, is critical in understanding 
what it will take to deploy required Enterprise GIS operations.  In some cases, 
organizations are already using GIS applications and are looking for ways to improve 
access to available data resources.  In other cases, organizations are moving from legacy 
GIS operations or deploying GIS operations for the first time.  In either case, 



understanding user requirements and GIS technology options is a first step in establishing 
a strategic deployment strategy. 

Most Enterprise deployments involve consolidating GIS data resources in a central GIS 
database environment and deploying the associated user application environments.  Initial 
planning typically includes completing a user application needs assessment; and 
completing a requirements analysis to establish application technology and data resource 
needs to support user workflow requirements.  This planning is followed by tasks to 
develop the database design and initial GIS prototype applications, and to support 
prototype testing to validate the initial production design.  These efforts are then followed 
by hardware delivery, data migration/loading, and application deployment.  Establishing 
appropriate timelines and dependencies for these activities is important in order to 
properly estimate user deployment schedules.  

System Architecture Design.  System architecture design should be established based on 
specific peak user workflow requirements.  The results of the design should provide 
specific hardware performance capacity sizing specifications, based on peak user loads.  
System infrastructure limitations should be considered when selecting a hardware 
configuration strategy to avoid performance bottlenecks during the GIS operational 
deployment. 

Several factors must be taken into consideration during the system architecture design.  
User workflow requirements should be managed to optimize utilization of available 
system infrastructure resources.  Hardware configuration strategy and specifications 
(servers, networks, storage) must be established to support peak user workflow 
requirements.  Location of the database environment, geodatabase design, selection of the 
database technology, and maintenance and tuning of the database environment are all 
critical to support GIS operational performance goals.  The weakest link in this 
performance chain can establish system performance limitations.  System architecture 
design strategic planning provides the framework for productive operations. 

IT technology is changing very rapidly.  Platform processing performance has doubled 
over the past year, and hardware vendors expect this rate of performance change to 
continue.  Hardware is also getting less expensive each year, which translates to large 
productivity and cost benefit gains by purchasing the right technology at the right time.  
Technology life cycles are getting shorter; server platform life cycles are 3-4 years with 
today’s technology.  It is getting very important to purchase hardware only when you 
need it, and plan to use over 50% of the hardware performance capacity within the first 
year to get proper return on investment. 

Managing technology change.  GIS customers are faced with the challenge of keeping 
pace with rapidly changing technology.  Enterprise GIS implementations typically take 
several years.  A complete design is completed and approved before the project begins. 
Projects try to implement the most current new release technology (or try to force 
vendors to implement future technology), and even then the production system is 
outdated before the project reaches full deployment.  Once the system is deployed, 



traditional projects would want to operate in production for several years to recover their 
deployment costs before starting another upgrade.  By that time, their system is far 
behind current technology trends (5 years is forever) and the upgrade effort requires a 
complete refresh of their operational environment. 

Many GIS customers today are changing to an incremental GIS implementation strategy.  
Projects are established on an annual basis, and implementation is focused on deploying 
proven technology that supports their long-term Enterprise deployment objectives.  This 
allows customers to evaluate their implementation strategy on an annual basis, and avoid 
trying to implement technology that is not ready for deployment.  This also helps 
customers manage technology change, and keep their business on course with technology 
improvements.  The primary objective in supporting these customers is keeping them 
moving in the right direction.  During the first year, normally these customers just want 
to do what they are doing today in the new technology. Future years will incorporate new 
technology to enhance their Enterprise GIS operations. 

Once GIS operations are deployed, they must be supported and maintained by qualified 
staff.  Initial testing and tuning should start during the initial deployment and continue 
through full operations.  Critical system components must be tuned on a regular basis to 
support optimum system performance.   Understanding the factors that impact system 
performance, maintaining qualified maintenance staff, and supporting periodic 
administrative maintenance requirements can ensure successful GIS operations. 
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