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Teradata Aster R provides capabilities that help scale open source 

R to meet enterprise analytics needs. 

R is a highly extensible, free, and open source language for data discovery and 

statistical analysis. First introduced in 1997, R has grown in popularity to the point 

where 70 percent of data miners report using R, and nearly a quarter identify it as 

their primary tool. With thousands of packages available, and more being added all 

the time, R has become a significant player in the world of advanced analytics. 

As R has become more popular, the role of analytics has become increasingly 

important to organizations of every size. Increasingly, the focus is on 

enterprise-scale analytics—using advanced, predictive analytics to 

improve every decision across the organization. Enterprise-

scale adoption of analytics requires a clear sense of 

analytic objectives; an ability to explore and 

understand very large volumes of data; scalable 

tools for preparing data and developing analytic 

models; and a rapid, scalable approach for 

deploying results. 

Organizations using R to develop analytic 

models face particular challenges when 

trying to scale their analytics efforts at an 

enterprise level. Complex data 

environments can make integrating all the 

data involved difficult. The typical R package 

is single-threaded and memory limited, 

creating challenges in handling today’s 

increasingly large data sets. These same 

limitations can mean it takes too long to 

analyze and develop models using this data. 

When all the analysis is done, deploying the 

results can add a final hurdle to achieving 

business value at scale. 

Solutions such as Teradata Aster R that combine 

commercial capabilities with open source R offer a way to 

address these challenges. This paper will introduce R, explore 

the challenges involved in scaling analytics across the enterprise, 

identify the specific issues when using open source R at scale, and show 

how Teradata Aster R can help address these issues. 

Enterprise Scale Analytics with R 

Scaling for R with Teradata® Aster® 

James Taylor 

CEO 

© 2016 Decision Management Solutions 

CONTENTS 

Introduction to R 

Enterprise Analytics 

Requirements 

Challenges of open source 

R 

Overcoming the challenges 

of open source R 
 

Sponsored By 

 
 



 

 

 

Enterprise Scale Analytics with R 

© 2016 Decision Management Solutions 2 

Introduction to R 

R is an interpreted language for advanced analytics and 

visualization. Highly extensible, R is available as free and open 

source software. The core environment provides standard 

programming capabilities, as well as specialized capabilities for data ingestion, data 

handling, data mining, mathematical analysis, and visualization. It contains support for 

linear and generalized linear models, nonlinear regression, time series, clustering, 

smoothing, and much more. The language has been in development and use since 

1997, with the 1.0 release coming in 2000 and the core is now at release 3.0.  

New capabilities can be added by creating packages typically written in the R 

language itself. Since 2002, when there were only a few hundred packages, R has 

exploded to over 7,000 packages on the main download site and thousands more 

elsewhere, providing users with access to the newest and most cutting-edge 

algorithms. 

This growth in the number of packages, a measure of the scope of R and the 

breadth of its capabilities, has been paralleled by rapid growth in the use of R. Figure 

1, for instance, shows steadily rising usage for R in recent surveys, both as part of an 

analytics environment and as data miner’s primary tool.  

Figure 1: R usage has steadily increased in recent years 

 

Source: Rexer Analytics Survey 

R job postings (analyzed by Bob Muenchen of r4stats.com) show a similar trend. 

While most commercial products show comparable numbers of job postings over 

time, R jobs have climbed steadily since 2006, overtaking almost all commercial 

products.  

This growth has led R to become a significant player in the analytics market. 
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Enterprise Analytics Requirements 

At the same time as R has been growing in importance and popularity, advanced 

analytics—especially predictive analytics—has gone mainstream. Most large 

enterprises are at least beginning to invest in predictive analytics, while those who 

have been using predictive analytics in risk management, fraud prevention, and 

marketing are seeing a return on their analytics investments and are expanding and 

deepening their use of these powerful techniques. Using predictive analytics on an 

enterprise scale with R and/or other analytics technologies requires an industrial-

scale process and an analytics 

architecture with a number of distinct 

characteristics.  

To put these characteristics in 

context, consider the CRISP-DM 

framework shown in Figure 2. CRISP-

DM (the CRoss Industry Standard 

Process for Data Mining) is a widely 

used approach for managing 

predictive analytics projects. 

Conceived in 1996, it has been the 

most widely used framework for 

predictive analytics for the last 20 

years or so. It breaks an iterative 

approach down into business 

understanding, data understanding, 

data preparation, modeling, evaluation, and deployment. Polls conducted by 

KDNuggets.com in 2002, 2004, 2007 and 2014 show that it is the leading 

methodology used by data miners. The only other data mining standard named in 

these polls was SEMMA. However, five times as many people reported using CRISP-

DM. 

Using this framework, we can identify four critical success factors for applying 

analytics on an enterprise scale: 

 Clear sense of the business and analytics objectives. 

 Powerful data exploration tools. 

 Scalable data preparation, modeling, and evaluation. 

 Seamless, scalable deployment. 

Clear sense of the business and analytics objectives 

As organizations scale up their use of analytics and industrialize their analytics 

processes, they find they must formalize these processes. This is particularly true in 

Figure 2:  CRISP-DM 
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the definition of the problem to be addressed, business understanding in the 

vernacular of CRISP-DM. A laissez-faire approach to defining exactly what the 

objective of an analytics project is might work well enough when there are only a 

small number of projects, when these projects are managed by people familiar with 

the business area of concern, or when the projects are familiar uses of predictive 

analytics. As analytics expands to new areas, as new staff must be brought on board, 

and as the number of projects each team is working on increases, a more rigorous 

approach is required. 

One of the emerging trends in this area is the use of modeling techniques, especially 

decision modeling, to replace or at least supplement narrative descriptions. These 

models allow a precise specification of the decision making that will be improved 

with the analytics. This establishes a clear context for the analytics being developed. 

Decision models provide the business understanding that is needed for successful 

analytics projects and link a specific business outcome to the analytics being 

developed. 

Powerful data exploration tools 

The second step in CRISP-DM is data understanding. Successful analytics projects 

need access to and an ability to explore and understand the data that might be 

relevant to a particular analytic model. When scaling analytics to the enterprise, it is 

important that these data exploration tools work in the heterogeneous environment 

that is increasingly typical of a modern enterprise – and that they work in the era of 

Big Data: 

 There is generally more data available today, as organizations store data for 

longer time periods and capture more sources of data for analysis. Enterprise 

analytics teams want to be able to explore and understand this data, regardless 

of the amount involved, so data exploration tools must scale. 

 Big Data often involves data that changes more rapidly. Intra-day, real-time, and 

even streaming data is increasingly important in analytics. Enterprise analytics 

teams need to be able to explore this fast-moving data. 

 One of the biggest drivers of Big Data is the explosion of data sources. Not only 

are enterprises making more of their own data available for analysis, more third 

party sources are available also. These sources are increasingly non-relational 

with text data, and semi-structured data, but even audio, image, and video data 

becoming available. This rich variety of data must be explored and understood.  

Finally, the team must be able to see if the data they are using is any good. They 

must be able to determine and sustain its accuracy as they explore it. 
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Scalable data preparation, modeling and evaluation 

The next three steps in CRISP-DM—data preparation, modeling, and evaluation—

are often treated as a set. These three steps are at the core of all predictive 

analytics toolkits. Most analytics teams use a number of tools to clean, analyze, 

extend, and integrate their data into an analytical data set. They model this data 

using a variety of analytics techniques, increasingly in combination, and iterate until 

the evaluation of their results is good enough to get them the business outcome 

they are seeking. To do all this at scale, they need the four capabilities in Figure 3. 

First, the team needs to be able to 

integrate all the data they need. 

Analytics efforts, especially more 

sophisticated ones, involve many 

different kinds of data. For scale, 

the team needs to be able to bring 

data together in an analytics 

environment, even though it is 

stored in a wide variety of formats 

using multiple technologies, from 

Hadoop to data marts, from an 

enterprise data warehouse to a 

columnar database. 

Next, the team needs to be able to 

work freely with the data they 

have. The team should be able to analyze and manipulate all of their data, not just a 

sample—no matter how much data there is. Analytics teams have historically been 

restricted to a sample of the data for performance reasons, but sampling is a 

complex and difficult task, especially when integrating diverse data sources. Working 

with all the data can avoid the risks and challenges of sampling but requires modern 

capabilities for in-memory manipulation, as well as the ability to move analysis to the 

data using in-database or in-data store capabilities. 

When it comes to the actual modeling step, analytics teams need to be able to apply 

a wide range of analytical techniques. Surveys such as the Rexer Analytics Survey 

regularly show that three techniques—regression, decision trees, and cluster 

analysis—are the core of most projects. Nevertheless, the average analytics 

professional uses 12 techniques, and the number rises with experience. To scale 

analytics to the enterprise, the choice of algorithms cannot be too constrained, nor 

will it be acceptable for some techniques to be unavailable due to processing power 

or data scale limitations. 

Finally, this is an iterative approach. Teams need to try multiple approaches to find 

the best in a reasonable, cost-effective time frame. Different sets of data, different 

modeling techniques, and even ensembles of multiple modeling techniques will need 

Figure 3:  Modeling at scale 
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to be applied and evaluated. When large data sets are involved, an ability to quickly 

conduct experiments and to rapidly evaluate different techniques is critical to 

producing a good-enough result in the time available. After all, enterprise analytics 

are about improving business results, not conducting an academic search for a 

perfect result. 

Seamless, scalable deployment 

The final and often neglected step in CRISP-DM is deployment. This step is critical in 

enterprise analytics, as the reason for analytics in an enterprise context is to 

improve the operation of the enterprise, to change the way it acts to increase profit, 

improve customer service, or otherwise boost results. Unlike in an academic 

context, it is not enough to simply gain some interesting insight from analytics. This 

requires that the analytics be deployed—and used. 

Deploying predictive analytics on an enterprise scale has three requirements: 

 Rapid deployment without recoding. 

It is critical that analytic models can be rapidly deployed without the need to 

manually re-code them into another language for execution. Speed of 

deployment is critical to keep models accurate and to keep costs low. 

 Scalable deployment. 

To ensure that analytic models can be applied as and when needed in an 

enterprise, it is important that the deployment options available can scale. In-

database or in-data store deployment, for instance, is very scalable. 

 Support for both batch and real-time deployment. 

While most historical analytics deployments are batch-oriented, there is a 

general move toward more real-time execution of analytic models, scoring an 

individual transaction at the moment of interaction. Therefore, deployment 

options cannot only be batch but must also include support for real-time 

scenarios. 

Summary 

Scaling analytics, particularly advanced predictive analytics, at an enterprise level has 

four critical success factors: 

 Solve the right problem with a clear sense of the analytics objective. 

 Explore all the data available, regardless of source, type, or volume. 

 Rapidly and iteratively model against all this data to find the best result. 

 Get this result deployed and in use quickly to maximize its value. 

“Knowing is not enough; we must apply. Willing is not enough; we must do.” 

Johann Wolfgang von Goethe 
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Challenges of open source R 

Success with predictive analytics on an enterprise scale has these four critical 

success factors. Each analytics team will face different challenges in delivering against 

them, and some challenges are common to all analytics environments and 

technologies. For instance, ensuring the team is solving the right business problem is 

a challenge no matter which environment is selected. Adopting open source R as a 

primary analytics platform, however, offers some particular and unique challenges. 

Complex data integration 

The Rexer Analytics survey shows that new data sources are the biggest driver of 

increased data volume, noted by 69 percent of respondents. Handling large numbers 

of data sources, increasingly stored in different formats and on different platforms, is 

therefore an essential skill for enterprise analytics teams. In addition, Decision 

Management Solutions’ research shows that more successful and sophisticated 

analytics teams are much more likely to use more esoteric data sources that do not 

fit in traditional data storage approaches. 

This wide variety of data sources creates a complex data integration problem that is 

hard to solve with open source R. Coding access to a wide variety of data sources is 

a challenge in R, with each having to be approached differently. R teams have to 

learn how to access the different stores, how best to use the data, and how to 

integrate it all into their environment (after which they will likely have to sample it 

as discussed below). This challenge is serious enough that data access rises to the 

second most serious problem among frequent R users in the Rexer Analytics survey. 

Scaling data understanding 

In an era of big data, enterprise scale analytics means being able to handle large 

volumes of data effectively. This means that parallelism, scalability, and performance 

are critical issues in an analytics platform. This is a particular challenge for the base 

open source R algorithms. Indeed, in the Rexer Analytics survey, R users are 

noticeably less happy with the ability of R to handle large data sets. Only 42.5% of 

those primarily using R are satisfied compared with 66.6% of those primarily using 

something else. 

There are several limitations that arise from the use of single threaded algorithms 

such as those in the base open source R distributions.  

 A lack of scale and performance forces teams to use only samples or subsets of 

their data. This can negatively impact the predictive power of the models 

produced and forces the team to also develop expertise in sampling, a potentially 

complex skill. 
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 Poor performance means that teams can iterate less rapidly. Especially when 

trying to understand data, trying to see what might turn out to be predictive and 

limiting the number of iterations can have a significant impact on overall 

effectiveness. In enterprise projects there is a time limit, so rapid iteration is 

critical. 

 Because R is flexible, it is easy to write code that won’t scale to enterprise-size 

data sets. This can mean that teams must invest time optimizing their R code to 

get the scale they need, and this time is then not available for data investigation 

or model development.  

There are some packages in open source R that offer parallelism and better scaling, 

but running R in parallel can be a technical challenge as the parallelism code must be 

understood by the team. Additionally, limiting a team to those R packages that scale 

easily and well would, of course, eliminate the very flexibility and breadth that most 

R users value highly. 

The Rexer survey clearly shows that problems handling increased data volumes 

result in increases to the time and effort needed to analyze and understand data. 

Analytics tools that scale poorly will exacerbate these challenges. 

Time to analyze 

In general, R users find the wide range of available algorithms a powerful aspect of 

open source R. They also value their ability to modify algorithms and to fine tune 

the behavior of those algorithms. But this flexibility can sometimes come at a cost, 

especially in terms of how long it takes to complete data analysis. 

In the Rexer survey, for 

instance, R users are more likely 

to report longer total time to 

complete data analysis. Nearly 

half of all R users in the survey 

report that it takes them weeks, 

months, or even longer to 

complete their analysis. In 

contrast, over 60 percent of 

those using other approaches 

report that they can complete 

their data analysis in days or 

less. As shown in Figure 4, there 

is a distinct skew among R users toward longer times to complete data analysis. 

In the Rexer Analytics survey, those using R as their primary tool were nearly 

twice as likely to cite challenges with scaling up as users of other tools. 

Figure 4:  Time to analyze compared 

 

Source: Rexer Analytics Survey 
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In general, the larger the analytic initiative, the larger the data set and the more 

significant this problem is likely to get. For R users, this concern is reflected in a 

significantly higher rate of concern about scaling up their analytics efforts (nearly 

twice the rate of those using other tools). Those focused primarily or solely on R 

are especially likely to have this concern. For enterprise analytics teams, this is 

something that must be addressed. 

Obviously, the single threaded algorithms with memory-based limits at the heart of 

open source R are part of the problem, but time to analyze is also impacted by the 

overall tooling support available, especially for data exploration. Open source R has 

many strengths, but its tooling—its support for the editing and managing of analytics 

projects—is generally weak. In the Rexer survey, this shows up as a significantly 

greater concern with “tool limits”— frequent R users are 50 percent more likely to 

report this concern than users of other approaches. 

Time to deploy 

The final step in getting value from an analytic model is to deploy it so it can be 

used. This is a broad based challenge; only 16 percent of Rexer Analytics survey 

responders report that their analytics results are always deployed. Another 50 

percent say mostly deployed. This leaves over a third with significant deployment 

challenges. Those using R as their primary approach also have a generally highly level 

of unhappiness with the ease of deployment and performance of their solutions. 

Open source R users in the 

Rexer Analytics survey are less 

likely to report deployment in 

minutes or hours (and more 

likely to report months to final 

deployment). As can be seen in 

Figure 5, R users show a skew 

toward taking longer to deploy 

their solutions relative to other 

users. 

It can be challenging to deploy 

open source R on a production 

system. The base core package 

has a large tree of dependencies that must be installed with it. The dependent 

packages include compiler-related code as well as packages that are not generally 

required for any other purpose on back-end servers. R deployments can also involve 

compiled third party packages that have other dependencies. This can be difficult to 

manage when the analytics team does not have full control over the analytics 

deployment and must request all this from IT.  

Figure 5:  Time to deploy compared 

 

Source: Rexer Analytics Survey 
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Unlike more research-oriented analytics teams, the focus of enterprise analytics 

teams is not on how a perfect model can be created. Enterprise analytics teams are 

focused on impacting the business, on making business change happen, so challenges 

in deployment can be fatal. At the same time, these teams do not want to move to a 

new environment or re-code their models to deploy them, so solutions to 

deployment challenges need to tightly integrate with the original model development 

approach. For users of R, this means a deployment approach that uses the R syntax 

and approaches as much as is possible. 

Industrialization 

The focus for most enterprise analytics teams is increasingly on industrializing the 

analytics process in their organizations. They need to develop repeatable processes 

that can be used by large numbers of modelers. They need tools and approaches 

that can be used quickly for small projects yet scale to very large ones. They need 

reliable performance and seamless deployment.  

While R users in the Rexer 

Analytics survey are very 

satisfied overall, they are much 

less satisfied with its ease of use. 

Figure 6 shows this difference 

with only 65% of Primary R 

users satisfied or very satisfied 

with their tool’s ease of use. 

The script and individual 

workstation-centric view 

inherent in open source R 

makes it a challenge to manage, 

reuse, check, and standardize 

analytics approaches. Especially when combined with challenges in scaling, time to 

analyze, and time to deploy, these challenges will limit adoption and an ability to 

build an industrial scale process in an enterprise. 

Figure 6:  Ease of Use 

 

Source: Rexer Analytics Survey 
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Overcoming the challenges of open source R 

With the massive growth in the popularity of R in recent years comes a matching 

investment in meeting some of these challenges. Commercial vendors have stepped 

in, taking open source R and extending or adapting it to meet these challenges. 

These solutions generally involve several elements: 

 Packages are re-written for distributed computing environments so that they will 

scale. This is straightforward for some packages, but it can also be difficult to 

deliver true parallelism for analytics algorithms—understanding the impact of 

parallel processing is essential. 

 Packages are extended to work in-database or in-data store. This allows key 

steps in data exploration, preparation, or modeling to be executed in the data 

infrastructure for improved performance and less data movement. How easy it is 

to install, manage, and use these packages varies. 

 Many vendors allow the combination of R with commercial algorithms, letting 

users mix some R into an otherwise proprietary environment. 

 A range of approaches to make it easier to deploy the results of modeling in R, 

whether it is through creation of scoring services, integration with the Predict 

Model Markup Language (PMML), or in-database execution. 

Teradata® Aster® R is one such commercial solution to the challenges identified 

above. 

Teradata Aster R 

Teradata Aster R is a high performance analytics platform that can be deeply 

integrated with R. It provides a large set of scalable, high performance R functions 

on the Teradata Aster massively parallel processing architecture. This means users 

are not forced into sampling or programming for partitions to handle large data sets. 

In addition, users can mix and match open source R functions with the Teradata 

Aster Analytics functions, most of which are available as R functions with standard R 

syntax and operators.  

A critical issue for analytics algorithms is correctly implementing parallelism. Simply 

splitting the analysis up across nodes—node level parallelism—works for some 

algorithms. Many analytics algorithms, however, are designed to work on the 

whole data set and so require system-level parallelism. These cannot be trivially 

partitioned across nodes without affecting the results. True parallelism means 

ensuring that the same result comes back, whether the data set is processed on 

one node or if the work is spread across many nodes. 
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This combination of functions is accessible through the Teradata Aster SNAP™ 

extensible architecture so that the R engine runs alongside Aster’s SQL, MapReduce, 

and graph analytics engines. All SNAP engines, including R, can access the various 

storage types, including relational tables, columnar stores, and the file store, as well 

as externally linked databases such as Hadoop. This allows R processes to access a 

wide variety of data types regardless of how they are being stored. 

The Teradata Aster R solution contains three specific elements: The Teradata Aster 

R Client Package, the R Engine within Aster Server's Extensible Architecture, and 

the Aster AppCenter for delivering operationalized analytic processes to end-users.  

The Teradata Aster R Client Package 

The Teradata Aster R client package (Aster R) contains over 170 R functions and 

operators that integrate the R client with the Aster discovery and operational 

analytics solution. Aster's database storage and other connected data sources can be 

manipulated and transformed as if they were regular R objects such as the data 

frame and the vector.  

Two different approaches are supported. R users can execute Aster's own analytics 

functions to transform data multi-structured data, perform statistics and text 

analysis, build and execute machine learning models, and implement graph analytics. 

R users can also execute regular R and R package functions within the Aster 

massively parallel processing database. 

R Engine within Aster Server's Extensible Architecture 

Standard R code and the code of most of the R packages can be executed within the 

Aster database using the Aster R "R Runner functions." The R Runner functions use 

R's apply() functions to move analytic operations to the server and then return. The 

R application and its related packages are installed within the Aster Workers 

(compute units) and act as an "R Engine" for the native execution of R while Aster 

manages process optimization, execution and data storage. This allows the Aster 

database to handle cluster management, queuing, load balancing, and persistence. 

Teradata Aster AppCenter for Operationalizing Analytic Processes  

AppCenter is a framework that allows R users to deploy their R scripts to business 

users through a point and click, web-based interface. Analysts can define input 

parameters for their R script, which is embedded into an app. This app can be 

managed through the AppCenter portal or through integrations with BI tools. 
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Using Teradata Aster R  

The combination of Aster R and Aster Analytics is designed to provide a data 

scientist or data analyst with a mix of capabilities to solve even complex analytic 

problems at scale using R. Features of this solution help address each of the critical 

challenges identified earlier. 

Aster Analytics allows data from relational, columnar, file, and external databases to 

be combined easily into a single scalable analytics workflow. Regardless of how 

complex the data integration might be, the Aster approach allows all the data in a 

wide variety of formats to be easily accessed as a virtual data frame in an R script. 

These virtual data frames can also provide access to Hadoop, Teradata data 

platforms, and other databases through Teradata QueryGrid™.  

As users begin to analyze their data, the Aster Analytics platform allows them to 

analyze all the data available without worrying about memory, processing, or data 

size limitations. This allows them to scale their data exploration and analytics to very 

large data sets without having to create and manage samples. 

This same scale helps reduce the time it takes to perform data analysis. Allowing 

access to complete data sets without sampling and returning results quickly reduces 

the time to value. The wide range of algorithms available in the Aster R 

implementation means that most analytics teams will be able to immediately access 

massively parallel versions of the algorithms they are using. 

Figure 7: Algorithm priorities among R users  

 

Source: Rexer Analytics Survey 
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Figure 7 shows the most popular R algorithms among R users in the Rexer Analytics 

survey. Of these, all of the top 10 algorithms used at least sometimes are in the 

Aster R package already, and only five of the top 20 are missing. And, of course, 

these five could be executed using the open source functions and the R Engine using 

the Aster R R Runner functions. 

R users can work in familiar tools and use familiar scripts, mixing open source R, 

functions from the Aster R package, any Aster analytic functions and SQL.  

Aster Analytics allows these scripts to be executed rapidly enough to allow large 

numbers of iterations. And where unique, custom algorithms are required, they can 

be coded to be parallelized using the R Runner functions. 

Having built an analytic model, the team also can use AppCenter for model 

deployment. The models developed can be deployed for scoring through a simple 

web-based interface. The R analyst can avoid the data processing and memory 

limitations of R and integrate their models into business applications and tools. 

Conclusions 

Organizations beginning or expanding their use of advanced analytics should be 

considering how to make R part of their predictive analytics strategy. Whether they 

choose to focus all analytics development on R or mix and match R with proprietary 

environments, R has much to offer. Even for organizations already committed to a 

commercial platform, it makes sense to take advantage of R at some level. 

Regardless of the value of R, however, open source R has a number of significant 

challenges. It can be too hard to handle complex data integration in R, while 

investigating and understanding very large data sets is often limited by the single-

threaded, memory-constrained implementation of many R packages. Analyzing large 

amounts of data quickly, supporting rapid iteration, and deploying the resulting 

models at scale also put pressure on open source R. 

Organizations should plan on working with a commercial vendor that has a solid 

plan for R in terms of providing scalable implementations of the algorithms they care 

about. A solution such as Teradata Aster R that provides strong data integration 

capabilities, as well as scalable algorithm implementations and deployment 

capabilities, has much to offer those developing analytics in R. 

  

“The rapid growth in R adoption is amazing. We see R users everywhere: it’s not just 

academics or analysts at start-up companies. Analytics staff at big banks and insurance 

companies are using R, and many other industries are too. R is often the fastest way for 

them to experiment with the newest algorithms.” 

Karl Rexer, Founder, Rexer Analytics 
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