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Introduction 

According to Forrester, 64% of new projects will rely on the mainframe in 2019. The 
mainframe's dead has been foreseen for a long time, but the fact is that most of the 
corporate critical systems are still running on it.  

The main reason behind is the scalability of mainframe's database and the reliability of 
the system.  

Transactional relational databases do not scale horizontally, so the most 
straightforward solution has been to find the biggest possible server; in other words, 
the mainframe. Full ACID is not an option for most of these businesses: i.e., banks 
cannot rely on eventual transactionality: a transfer between two accounts must be 
done in both at the same time, or not done. Partial situations can create costly and 
noisy circumstances, overall in a business based exclusively on confidence. 

On the other hand, their high stability and reliability enable these machines to run 
uninterruptedly for very long periods, with mean-time between failures (MTBF) 
measured in decades. 

Problems 

However, this long-time dependence has created a considerable number of problems: 

• Cost: MIPS costs up to $5,000/year, and the mainframe operating costs can 
represent up to 40% of the total IT budget in an average company. Additionally, 
the enterprise has a difficult negotiating position with suppliers due to the low 
number of providers and the strong dependence from them. 
 

• Skills Availability: According to Forrester, although the demand for mainframe 
profiles is still increasing, skilled mainframe professionals continue to decline. 
New talent is focused on new languages coders, and a shortage of mainframe 
workers is forming.  Their survey found: 

o On average, firms report losing 23% of their mainframe workforce in the 
last five years. 

o Of that lost headcount, 63% remains unfilled. 
 

• Friction for Digital transformation: Organizations' change pace is increasing.  
The importance and volume of data are growing. The capacity to process all this 
information in real-time is where the competitive advantage is.   New application 
based on mobile, web, social, or IoT creates high-rate data streams that create 
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a challenge for the mainframe: High costs but also to cohabit together old and 
slow waterfall mainframe development with fast and agile application 
development. 

 

What is mainframe offloading?  

Mainframe offloading is replicating common request mainframe data to a second 
operational database. End-customers applications are redirected to this new 
operational database. 

Ideally, this second database must have the most similar characteristics to the 
mainframe's database ones: Scalability, Transactionality (full ACID) but also needs to 
have a much lower TCO, easy to learn and maintain and modern enough to live in an 
agile environment. If in the long run, this second system provides stability enough, may 
offload more and more mainframe budget. 

 

What is LeanXcale? 

LeanXcale is a database designed for companies with intensive data usage. 

LeanXcale is a full ACID and SQL database that provides NoSQL functionalities.  
LeanXcale was founded on the idea of technical excellence, trying to solve all the 
problems enterprise databases have to face. This philosophy is found in the DNA of 
LeanXcale and is incorporated in all aspects of the database, being the source of more 
than twelve disruptive technologies. The most relevant for this scenario are: 

• Iguazú:  The traditional SQL databases that have ACID features do not scale 
horizontally at all or just logarithmically. The lack of linear scalability results in 
a cluster with ten nodes having a performance of only 3-5 nodes.  LeanXcale 
has developed patented Iguazu technology. It allows scaling horizontally 
linearly up to hundreds of servers. It uses a distributed algorithm that processes 
transactions massively in parallel while maintaining all the ACID properties. 
LeanXcale has a shared-nothing architecture that allows to run it in an on-
premises cluster or in-the-cloud. Any volume can be handled by simply adding 
new servers with an excellent performance per node. Thanks to its linear 
scalability behavior,  a hundred nodes provide the performance hundred times 
the one of a single node. 
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TPC-C is the standard industrial benchmark of reference for operational 
databases, and it has been used as a reference point to show LeanXcale linear 
scalability. 

 

 

 

Figure 1: Linear scaling TPC-C. 1 to 36 nodes 

Source: self-made 

 

In Figure 1, the results of the TPC-C reference index can be seen with a group of 
36 nodes. Each node has 12 cores (Old 2007 CPU, Dual Xeon Intel Xeon x3220 
2.40 GHz CPU with six cores each one). 
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Figure 2: scaling to millions of transactions per second 

 

Source: self-made 

Figure 2 shows the scalability of the transaction manager. To stress it, the 
smallest multi-row transaction was used with two rows of two columns. The 
data managers and loggers were removed to see how many transactions per 
second the transactional manager could commit. 

As shown in Figure 2, LeanXcale could reach 2.35 million of transactions per 
second with a 16-node cluster (same 12-core nodes as before) dedicated to the 
transactional manager. 

As it is proved, LeanXcale is prepared to handle data at any volume over 
commodity hardware that, combined with its inexpensive license, makes 
LeanXcale the market lowest cost per transaction, and makes it an ideal option 
for its mainframe offloading usage. 

 

• KiVi: LeanXcale storage engine, KiVi, has been developed from scratch to 
maximize data ingestion. KiVi is a distributed, relational, key-value data 
warehouse. It provides the efficiency and scalability of the key-value while 
maintaining the same capabilities as an SQL engine. Its architecture avoids the 
cost of context change, synchronization between threads, and prevents access 
to remote memory in NUMA architectures, making it extremely efficient. It was 
designed for handling new application based on mobile or IoT where the 
ingestion rate is highly demanding. 
 

• HA: High availability is a crucial capability to store business critical data when 
reliability is a must. High availability (active-active replication) is a typical 
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bottleneck for many traditional databases and, in any case, it creates a very high 
overhead. They rely on a coordination protocol such as two-phase commit or 
consensus (e.g., Paxos) that is very costly and introduce severe bottlenecks. 
LeanXcale has developed a new replication algorithm that has a minimal 
overhead (LeanXcale execute just each writes to all replicas) and is bottleneck-
free. 
 

• Elasticity:  LeanXcale has a novel non-intrusive data migration algorithm that 
allows moving data from a server to another without disrupting operations, even 
while It is being updated and keeping full ACID consistency. 
Since a LeanXcale cluster can grow or shrink according to the current needs 
with zero downtime, it minimizes operational costs (cloud cost/on-premise 
operations and operational team shifts) by reducing the used hardware 
resources to actual needs dynamically. 
 

• Polyglot: NoSQL vendors have appeared in the last years, with a high level of 
specificity to solve particular problems. Around them, a full portfolio of new 
architectures has been designed, creating silos and making the system more 
challenging to maintain and also to develop. To solve this problem, LeanXcale 
provides: 

o Polyglot Queries: LeanXcale performs queries across its SQL and other 
data stores. In this way, organizations can break their data silos and 
query across all their databases. LeanXcale supports queries across 
MongoDB, HBase, Neo4J and any SQL RDBMS. Queries can combine the 
ease of SQL with the power of the native APIs/query languages of the 
underneath data stores. 

o Integration with Data Lakes: By defining metadata and parsing of data 
lake (i.e., HDFS) files, they become read-only SQL tables. SQL queries 
can query and correlate operational data and historical data stores in 
data lakes. LeanXcale reduces the total cost of ownership by reducing 
the time-to-value in development and simplifying the maintenance. 

 
• Functional transactions on microservices: Microservices has become very 

popular in the last years. This architecture is a way of breaking large software 
projects into loosely coupled modules, which communicate with each other 
through simple Application Programming Interfaces (APIs). 
 
This division of the application in small independent services makes,  to manage 
transaction that involves more than one microservice, challenging. 
 
LeanXcale provides the capacity to create a functional transaction combining 
several microservices.  The first involved microservice receives a token that has 
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to populate to the rest associated microservices. Thanks to this mechanism, all 
the related queries are included in the same database transaction. 

 

Common patterns 

Frequently, there is a general strategy of mainframe usage reduction, that advances in 
an iterative process. Mainframe offloading can be implemented with several grades of 
intensity. In the following lines, there is a description of a regular roadmap and the 
involved common patterns. 

 

Batch 

Figure 3: Batch 

 

Source: self-made 

 

Some tasks do not need real time and it can be performed in batch. However, they 
require operational information of the last period, typically day or week. To reduce the 
cost, this piece of data is exported to an external database. 

LeanXcale can handle all the queries at needed scale and velocity to perform the full 
operation in the required time. i,e, to calculate the market risk for legal purposes in a 
broker. 
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Reads 

Figure 4: Read offloading 

 

Source: self-made 

This use case reduces the read operations costs. Most of the mainframe store 
information is not modified frequently. i.e., the customer home address in a bank does 
not change as fast as his deposit value. So, this information can be externalized to a 
system that can provide the same level of scalability in the reads, like in the LeanXcale 
case. It can reduce the read traffic from 10% to 50% depending on the application. 

 

Enrichment 

Figure 5: Data enrichment 

 

Source: self-made 
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This external database can be enriched with other databases or data-lakes information. 
LeanXcale provides native polyglot support, that can reduce this pattern time-to-value. 
The average saving of this pattern is between 25% and 75% in the reads traffic. 

 

Parallel 

Figure 6: Parallel Writes and Reads 

 

Source: self-made 

 

The last pattern is to use both databases: mainframe one and LeanXcale in parallel. 
Writes and Reads attack to both. A percentage incrementally bigger reads exclusively 
form LeanXcale, saving up to 100% of the read workload.  

In this scenario, it is crucial that the external database is full ACID, linearly, and 
horizontally scalable. LeanXcale manages billions of transactions per second, granting 
full ACID capabilities. Additionally, LeanXcale provides microservices transactions, that 
is particularly important in some new architectures. 
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Architecture  

 

Figure 7: Architecture with mainframe and LeanXcale 

 

Source: self-made 

 

LeanXcale can synchronize its information with the mainframe reading from the CDC. 
As it was mentioned, KiVi's design maximizes the performance, particularly the data 
ingestion. 

Depending on the sort of mainframe, there may be different CDC mechanisms: IBM 
InfoSphere CDC for DB2, Ab Initio, Attunity Replicate or a programmatic monitoring 
piece of code. 

CDC can access directly to KiVi API or using a queuing system like Apache Kafka. 

LeanXcale provides a JDBC driver to the microservices or front-end application. 
Alternative OData API is also available.   

Machine Learning frameworks such as Spark, Tensor Flow, Pandas, can use Apache 
Arrow, a direct data source or JDBC driver. 

LeanXcale can be integrated with the most popular BI like Qlik, Tableau, Power BI or 
Open Source solutions like Apache Superset, through a standard OData or JDBC.   
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Benefits 

Lower Cost: The adoption of a mainframe offloading strategy based on LeanXcale has 
a significant number of advantages for the full IT department and the main business in 
general. A CIO that uses this approach will get: 

Lower TTM:  LeanXcale is a modern piece of software that can be used by an 
agile/lean development team, in opposition to the classic mainframe approach that 
typically uses a waterfall methodology.  A development on LeanXcale can iterate as 
fast as the application one, accelerating the time-to-market.  

Lower TCO: LeanXcale scales horizontally in a linear manner with a shared-nothing 
architecture. It runs on affordable commodity hardware at any scale.  

Developers needs to know well-known standard SQL to develop applications. 
Administration and configuration are uncomplicated.  

LeanXcale provides training and an extense partner network.  

Finally, LeanXcale offer inexpensive annual subscriptions, including 24x7 support. The 
applications cost an order of magnitude less than the equivalents based on traditional 
databases. 

Unlock mainframe dependence: Main IT problem that most of the CIOs face is the 
mainframe dependence.  This issue means expensive IT operational costs, supplier 
lock, and skilled resources dependency.   

LeanXcale helps to reduce MIPS consumption and to create an alternative to the 
classic data transactional workload approach based on the mainframe or in a pseudo-
mainframe-offloading based on no-scalable and very costly traditional relational 
database supplier. 

LeanXcale opens a new option, that can absorb as much workload as the business 
wants to request. CIOs may offload progressively from the mainframe, reducing the 
MIPS consumption, creating a modern and agile environment with younger and more 
affordable resources, and reducing the dependence from traditional suppliers. 
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About LeanXcale 

LeanXcale was founded by top researchers in the field of scalable distributed 
databases. This group has been enriched with a group of engineers with experience 
from several industries and a selected cabinet of advisors: Glenn Osaka (PayPal 
advisor at the time of Elon Musk and Peter Thiel) and the distributed databases guru 
Patrick Valduriez stand out among them. 

Resources 

Visit www.leanxcale.com for more information or contact us at info@leanxcale.com. 

Free Trial (https://www.leanxcale.com/trial) 

Documentation and drivers (https://www.leanxcale.com/company-resources) 

Whitepapers and videos (https://www.leanxcale.com/company-resources) 

Get a demo (https://www.leanxcale.com/get-a-demo)  

Talks (https://www.leanxcale.com/talks) 

Blog (https://www.leanxcale.com/blog) 

 

 

 

 

 

 

  

 

 

 


