
CASE STUDY

REDUCES
MAINFRAME COSTS

Big Results for a Top Global Reservation System

This case study documents the deployment of Terracotta’s BigMemory to 
increase overall capacity yet reduce mainframe use for one of the largest 
international reservation systems in production today, all of which yielded 
a cost savings of millions of dollars per year.

Results in a nutshell

Mainframe 
Transactions

Reduced by 500 million 
per day

Number of daily transactions that no longer 
go to mainframe and are absorbed by the 
BigMemory layer

Mainframe Load Reduced by 80% per 
day

The daily processing load on the mainframe 
is reduced consequently due to the reduced 
incoming transactions

Response Times Over 50% faster The application response times are on 
average 50% faster, with some of the requests 
reaching an 83% speed improvement (from 3 
seconds to 500 milliseconds)

Transactions 
Processing capacity

Greater than 20% 
increase

Number of transactions per second under 
SLAs that can now be sustained by the 
reservation systems when using BigMemory 

Cost Reduction Saved $Millions Dramatically reduced peak utilization.                               
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The challenge
The customer was faced with the challenge of expanding capacity to support rapidly 
growing traffic on their external facing websites while simultaneously protecting core 
business functions, providing additional value-added services and significantly reducing 
costs. 

The existing websites relied heavily on an IBM® System z® mainframe to manage all 
business critical transactional data, where each transaction would translate into a data 
request (read or write) to the mainframe. The average payload of each request was 50 
kilobytes (KB). 

With the customer’s existing mainframe infrastructure limited to a maximum of 10,000 
transactions per second (TPS), adding more capacity to the mainframe was cost-
prohibitive and a new modern architecture was needed to meet the customer’s new 
capacity challenges while keeping costs under control.

Initial architecture 
The architecture prior to the introduction of the Terracotta BigMemory data layer 
consisted of clusters of multiple applications connected to a back-end mainframe 
via MQSeries® for TPF (Transaction Processing Facility). Every data transaction would 
continuously go to the mainframe, resulting in a heavy dependence on infrastructure 
network bandwidth and mainframe capacity.
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Figure 1: Initial architecture without Terracotta’s distributed cache

Solution with Terracotta BigMemory 
The new solution architecture consisted of leveraging Terracotta BigMemory to establish 
a common data service layer that would run on inexpensive commodity hardware, scale 
independently of the mainframe, and would store critical business data in ultra-fast 
machine memory, backed by the mainframe as the system of record.

At the core of that common data service layer was the highly scalable, reliable and 
performant open source Ehcache with BigMemory, used to offload 100s of GB of data 
in memory and effectively absorb 500 Million read/write transactions per day that would 
otherwise go to the mainframe.

Accessible enterprise-wide, this new in-memory-powered data access service layer 
provided a common, highly scalable, and cost-effective means to offload mainframe 
usage with predictable performance and latency. 
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High Performance with Strong Data Consistency
Most data lookups are read from the in-memory store rather than the mainframe 
backend, resulting in consistently fast response times well below the customer’s 500ms 
SLA. When a required data item is not already in the BigMemory infrastructure, it is then 
fetched from the mainframe and added into the BigMemory layer for future fast access 
by all other transactions.

The BigMemory and backend Mainframe stores stay in-sync even when new data is 
inserted, updated, or removed. This was achieved by writing data inserts, updates and 
removals to both the in-memory store and the mainframe via XA transactions (two-phase 
commit) and durable write-behind queue

Conclusion 
After extensive and rigorous testing to ensure it would meet the customer’s stringent 
performance and reliability requirements, Terracotta BigMemory was deployed into 
production on customer-facing applications. After proving its performance and stability 
in a limited production environment, the customer is now using BigMemory across 
a wide range of customer applications, offloading 80 percent of daily transaction 
processing load from the mainframe and yielding a cost savings of millions of dollars per 
year. 

Figure 2: Solution architecture with a scalable cache service using Terracotta BigMemory
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ABOUT SOFTWARE AG GOVERNMENT SOLUTIONS
Software AG Government Solutions is dedicated to serving the U.S. Federal Government and Aerospace and Defense communities. Our world class product suites are based on a fully integrated 
digital business platform that inherently removes the barriers of connecting data from every source across an extended enterprise. We specialize in software products that deliver rapid application 
development, process automation, business/IT transformation and real-time in-memory data management and analytics at massive scale.  We leverage a highly effective “Prove IT First and Prove 
IT Fast” approach to solving mission critical IT challenges. Widely embraced by our customers, this approach has been proven to minimize risks associated with IT investments.
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