
For about three and half decades, HPE NonStop systems have been at the forefront of 
mission-critical computing. The HPE NonStop fundamentals are continuous availability, 
near linear scalability, and high data integrity. They have been ensuring that business 
applications deployed on HPE NonStop continue to be available to the end user at their 
rated performance with absolute security and integrity of data-at-rest and data-in-motion. 

A few software products are native to HPE NonStop Open System Services (OSSs) that 
form the components underpinning the uncompromising mission-critical qualities of 
HPE NonStop. Some of these products are the Transaction Services/Massively Parallel 
(TS/MP), the Transaction Management Facility (TMF), and the HPE NonStop data 
sources such as the Enscribe file system and the SQL/MX database. Unless an application 
integrates well with these components it may not leverage their advantages and hence the 
HPE NonStop fundamentals, which may result in compromising one or more of its availability, 
scalability, or data integrity. 

Over the years as the computing and programming paradigms underwent improvements, 
Hewlett Packard Enterprise also brought in modern hardware, new languages, and 
programming techniques on to HPE NonStop platform. This provided its customers with 
the best of what technological advances have to offer but without ever compromising on its 
fundamentals. HPE has regularly released tools, connectors, libraries, and other mechanisms 
to bridge the native components with modern applications. 

HPE NonStop Middleware Tools is a collection of tooling and libraries that help integrate 
HPE NonStop applications, written in Java language and deployed on Java Runtime 
Environment, with the native components. This allows the applications to participate and/or 
manage global transactions using the TMF, to manage TS/MP serverclass instances, to use 
industry-standard caching APIs to create a shared memory, and to publish functional and 
performance statistics to HPE NonStop Measure Subsystem. 

STANDARD INTERFACE TO A SHARED CACHE

Data caching is an important need in computer applications. Applications need to store 
temporary data for various reasons while executing their business processes. For this, 
HPE NonStop provides a shared cache server, the HPE NonStop In-Memory Cache (NSIMC), 
based on the popular REmote DIctionary Server (Redis). HPE NonStop Enscribe can also be 
a shared data source with persistence. Both HPE NSIMC and Enscribe expose nonstandard, 
proprietary APIs for creating, reading, updating, and deleting (CRUD) data elements or objects. 
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HPE NonStop Middleware Tools brings the industry-standard JCACHE APIs to access these 
data sources. JSR 107: JCACHE—Java Temporary Caching API specifies API and semantics 
for temporary, in-memory caching of Java objects, including object creation, shared access, 
spooling, invalidation, and consistency across Java Virtual Machines (JVMs). An application 
writer need not be bothered about the specific cache server implementation but can just use 
the higher level APIs provided by the JCACHE standard. This helps application to work with 
different underlying cache server implementations without major application code changes 
but with only configuration parameter changes. 

Data stored in the Enscribe file system consist of records that are in the form of key value 
pairs and therefore are exposed using JCACHE Service Provider Interfaces (SPIs). The 
JToolkit software supplied with the HPE NonStop OS provides the Java wrappers around 
the native Enscribe File APIs by way of the JEnscribe tool. HPE NonStop Middleware 
Tools abstracts the JEnscribe APIs to a higher level and exposes APIs based on JCACHE 
definitions. This makes porting Java applications from other platforms working with any 
cache server to HPE NonStop much simpler. Figure 2 depicts different levels of abstraction 
around the native Enscribe APIs. The EnscribeObjectstore, part of the Middleware Tools, is a 
wrapper that provides a store implementation of Enscribe Key sequenced file.

Similarly, the Middleware Tools product provides an abstraction of the proprietary APIs of 
HPE NSIMC using the JCACHE SPI. Figure 3 depicts the abstraction layers. The availability 
of JCACHE SPI on HPE NonStop enables an application using a different cache server 
or store on a different platform to be easily deployed on HPE NonStop. It can start using 
the HPE NSIMC as its new cache server with the same set of JCACHE SPIs with minimal 
changes, if any.

ACCESS TO HPE NONSTOP TMF FROM JAVA-BASED 
APPLICATIONS

The TMF is the central linchpin that guarantees transactions integrity (either all operations 
in a transaction are executed or no operation at all is executed) across applications and data 
sources on HPE NonStop. HPE NonStop Middleware Tools now provides an easy method 
for Java-based applications to control and participate in TMF transactions. TMF provides its 
own native APIs for applications to create, manage, and terminate transactions. 

TMF is the transaction manager and the applications are the transaction resources. 
Applications native to HPE NonStop platforms can readily invoke TMF APIs. 

Highest level of abstraction; APIs exposed to the application.

Multiple cache (servers) can be handled by one manager.

Many data elements can be stored in a cache (server).

Multiple cache managers can be orchestrated by a provider.
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The tool is based on the Narayana transaction manager from the WildFly organization. 
Narayana transaction manager is compliant to the standard Java Transaction API (JTA) 
defined by the Java Community Process (JCP). JTA is a set of standard APIs for performing 
transactions, and it defines the interfaces between a transaction manager and the resources 
that are participating in a distributed transaction. 

HPE NonStop Middleware Tools product includes three libraries namely the standard Java 
SE APIs library, WildFly Narayana transaction manager library, and the JTA—TMF integration 
library. Using these libraries, Java-based business application developers can easily include 
all applicable HPE NonStop resources in their transactions. They also can participate in a 
transaction that is started by non-Java-based resources in HPE NonStop. Both primary and 
subordinate transaction manager functionalities are supported by the libraries.

HPE NonStop Servlets for JavaServer Pages (JSPs), plain Java applications, and 
HPE NonStop Message Queue (NSMQ) clients can start and control XA transactions, 
along with corresponding HPE NonStop TMF transactions using the libraries provided with 
HPE NonStop Middleware Tools. The transactions can be within one HPE NonStop system 
or span across multiple systems. Transactions may also include resources that are not 
running on HPE NonStop.1 

WRAPPERS FOR INTEGRATING JAVA-BASED 
APPLICATIONS WITH HPE NONSTOP MEASURE

HPE NonStop Measure is a tool that collects performance statistics about an HPE NonStop 
system resource. It gathers data from system components, network components, and your 
own business applications. You can use the data to balance and tune your system, detect 
bottlenecks, balance workloads, and do capacity planning. Multiple users can run measure 
sessions at the same time, and each user can configure as well as take measurements 
independently. Most subsystems on HPE NonStop have dedicated measure counters that are 
updated by them at run time. The Java Runtime environment, Java-based middleware, and 
Java applications on HPE NonStop did not have any specific measure counters until now.

HPE NonStop Middleware Tools provides Java language wrappers around the HPE NonStop 
Measure API calls that are in C language, to define and update USERDEF counters. These 
Java wrappers can be used by Java-based business applications or by tools to publish 
desired statistical information to the HPE NonStop Measure Subsystem.

It provides the following facilities in Java:

•	Object representation of the desired USERDEF entity 

•	Abstractions for HPE NonStop Measure entity type counter namely ACCUM, FACCUM, 
QUEUE, SNAPSHOT, FSNAPSHOT, and such

•	Methods to add, delete a counter, and list the defined counters

•	Perform update operations on counters such as INC, INQUEUE, DEQUEUE, and SETVALUE 

WRAPPERS FOR EXECUTING TS/MP PATHCOM COMMANDS

All HPE supplied products that are deployed on HPE NonStop TS/MP as full serverclasses, 
products that use TS/MP only for process management, and the business applications 
that are deployed by customers on TS/MP use PATHCOM CLI. There may also be scripts 
comprising of multiple commands intended for execution in a batch mode.

HPE NonStop Middleware Tools provides programmatic APIs for these commands that will 
help an external tool to manage an application under the control of TS/MP. 

1 �Examples of transactions are shown 
in the data sheet of HPE NonStop 
Application Server for Java 10

https://psnow.ext.hpe.com/doc/a00041329enw
https://psnow.ext.hpe.com/doc/a00041329enw
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The APIs provided offer the following functionalities in this release:

•	START, THAW, FREEZE, STOP, and DELETE a serverclass

Note: If the RVU used is L18.08 or L19.03 then DELETE is not available

•	Get statistics and information about a serverclass

•	List all serverclasses in a PATHMON with their status

•	Get the CPU, PIN, NODENAME of a given process

•	Set the ZSERVER_READY option to indicate to TS/MP that a serverclass or a 
process‑managed application running under TS/MP is ready to handle requests

HPE NONSTOP APPLICATION MONITORING FACILITY 
(NSAMF)

The next feature that the HPE NonStop Middleware Tools offers in this release is called 
Application Monitoring Facility. It consists of the following provisions:

•	Enable the business application developer to define a set of parameters or statistical 
variables

•	Allow the business application to manipulate the defined variable as it executes on 
HPE NonStop

•	Publish the values thus pegged during the execution to native HPE NonStop components 
such as the HPE NonStop Measure and tools external to the business application that may 
analyze the published values

Once the monitored values are analyzed, the tool or the business application itself may take 
remedial actions as necessary.

This feature comprises of

•	An Annotation-based Product Monitor Interface

•	A Publisher Interface

•	An Annotation Processor

Product Monitor Interface is a Java Annotation Interface for exposing each component in the 
business application to a native subsystem such as HPE NonStop Measure. Each definition 
of a component has a unique ID and one or more as needed of a member variable, a method 
call, an input parameter, and a literal value for publishing. 

Once the Product Monitor Interface has been defined in terms of Java Annotations the 
Annotation Processor can be executed during the compilation of the business application. 
The Annotation Processor goes through the classes annotated in the monitor interface and 
generates Java code for run-time execution along with the business application. 

The Publisher Interface provides a mechanism to publish statistics to different data 
collectors, tools, or frameworks. The data collectors may then use the information collected 
to control the business application flow or provide insights about the application’s behavior. 
The Publisher Interface must be extended by the respective data collectors, tools, and 
frameworks. 

Applications can enable one or more publishers using the service based injection 
mechanism. A reference implementation for publishing to HPE NonStop Measure is provided.

HPE NonStop Middleware Tools Reference Manual available in hpe.com/info/nonstop-ldocs 
has more details of using the Application Monitoring Facility.

http://www.hpe.com/info/nonstop-ldocs
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HPE NSPM

HPE NSPM component is based on the open source Open Port Mapper. HPE NSPM is a 
front-end process, which receives requests from clients external to HPE NonStop system 
in which it is deployed, and transfers those requests to the business application server 
process instances running in that HPE NonStop system. It can be configured to use either 
plain TCP/IP sockets or the NSJ Infrastructure (NSJI) software to reach the server process 
instances. 

It listens for new connections from clients on configured ports and creates a new connection 
to the serverclass process, and then transports data back and forth between the client 
and the serverclass. HPE NSPM communicates with serverclasses (processes deployed 
in TS/MP) using the NSJI software. NSJI is shipped in HPE NonStop Operating System 
DVD, that is, the Site Update Tape (SUT). It can establish a bidirectional communication 
path with the serverclass. The NSPM is capable of handling large number of connections 
simultaneously. 

Figure 4 shows the end-to-end topology of how the HPE NonStop NSPM is positioned 
between a client and a serverclass. The figure uses HPE NonStop Application Server for Java 
(NSASJ) product as an example to show how a remote client gets connected to its server via 
the TCP/IP subsystem and TS/MP Pathsend. 

The NSPM uses the dialog channel of communication between itself and the serverclass 
application deployed in TS/MP. A single instance of NSPM is capable of handling multiple 
connections from one or more clients simultaneously. However, since the TS/MP supports 
256 concurrent dialogs, one instance of NSPM can handle a maximum of 256 connections 
between the clients and itself. 
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FIGURE 4. HPE NSPM Context in HPE NSASJ deployment
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SHARED STATEMENT CACHING DATASOURCE

Shared Statement Caching DataSource (SSCD) is a library, that applications written in the 
Java language that need to interact with HPE NonStop SQL/MX database (DB) can use to 
improve memory footprint used for caching SQL statements and possibly obtain a better 
performance for database access. The SSCD is defined by Java standards along with the 
specifications for the T2 driver that caches the DB connections.

SSCD implements SQL statements sharing functionality. SSCD internally interfaces with the 
T2 library. Statements sharing is a functionality where the SSCD maintains an inventory 
of T2 connections & shares cached SQL statements across the SSCD connections. The 
SSCD connections in turn use JDBC T2 connections to interact with the SQL/MX database. 
The SSCD layer stores a table of prepared SQL statements versus the details of the T2 
connection that actually prepared that statement the first time the Java application invoked 
it. When the same statement has to be executed again the SSCD routes that request to that 
same T2 connection thus avoiding the necessity for another T2 connection to cache that 
statement. SSCD also manages TMF transactions on behalf of the T2 driver and implements 
additional functions such as application monitoring using the NSAMF tool.

SSCD comprises of two components, namely (1) SSCDConnection class which is a wrapper 
around the JDBC connection object and (2) an SSCDDataSource class that the applications 
use to configure the properties of the T2 driver and the SSCD itself. SSCDDataSource 
provides methods to obtain the SSCD connection object.

The main purpose of SSCD is to reduce the heap memory used by sharing SQL statements 
across SSCD connections. 

SSCD is shipped from the RVU L19.08 onwards as part of T1150 on all HPE NonStop 
L-series SUTs.

HPE NONSTOP FAULT TOLERANT INTERFACE (NSFTI)

NSFTI is a library that is designed to give application programmers a means to implement 
fault tolerant and continuously available OSS applications on HPE NonStop with ease. 

NSFTI relies on the HPE NonStop Process-Pair (NSPP) mechanism for data replication and 
to impart ruggedness and continuous availability to the business applications that make use 
of it. NSFTI is designed as a 64-bit C++ OSS library. It provides a set of C++ classes to enable 
application programmers to write OSS fault-tolerant applications to run on the OSS.

Business applications can use the NSFTI defined data structures to store their critical 
datasets that must be protected against failures. It provides a map interface similar to C++ 
std::map for the applications to store their state & contextual data. This information is stored 
in-memory and replicated in the backup process of the NSPP. 

Applications must be built with the NSFTI library using the HPE NonStop C11/C++11 compiler 
as 64-bit OSS applications. At run time the application must be run as a named process. 

When the application initializes NSFTI on one CPU the NSFTI will automatically initialize the 
backup application process on another CPU. After that whenever the application creates, 
modifies, or deletes data objects in its context, the NSFTI will replicate that operation in the 
backup context. 

If the primary instance of an applications fails, then NSFTI in the backup instance will assume 
the role of a “new primary” and instruct the operating system to initialize a “new backup” 
application instance. The data objects will also be replicated for the new backup process. 
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Thus the NSFTI masks all underlying complexities in creating and managing an NSPP 
application and makes the developer’s task much easier.

NSFTI is shipped from the RVU L21.06 onwards as part of T1150 on all HPE NonStop 
L-series SUTs.

SYSTEM REQUIREMENTS OF THE HOST

All the Middleware Tools are contained in the T-number T1150. It is shipped in the 
HPE NonStop Operating System SUT from RVU L18.08 onwards.

Note that the following list of prerequisites is a sum total of all the entities that are required 
by the different tools and libraries discussed in this data sheet unless differently stated. 

•	HPE Integrity NonStop X servers, virtualized HPE NonStop servers, and virtualized 
converged HPE NonStop servers.

•	HPE NonStop OS release version L21.06 or later OSS environment (only for NSFTI).

•	HPE NonStop OS release version L19.08 or later OSS environment (only for SSCD).

•	HPE NonStop OS release version L18.08 or later OSS environment (for all other tools 
discussed in this data sheet).

Note: See the latest edition of Software Products Maintenance List (SPML) to know 
the support status for different RVU versions. The SPML can be downloaded from the 
HPE NonStop eServices Portal (NeP).

•	HPE NonStop IP-CIP for networking.

•	Ported binaries on HPE Integrity NonStop servers, Java SE 11, or Ported binaries on 
HPE Integrity NonStop servers, Java SE 8.

•	NSJI—T2966 L11 present in L20.05 (or) T2966 L80 present in L18.08 or a later RVU 
version.

•	JToolkit—T2716 L11 present in L20.05 (or) T2716 L80 present in L18.08 or a later RVU 
version.

•	HPE NonStop TS/MP version 2.6 or later.

•	TS/MP Utilities T0977 L01 present in L18.08 or a later RVU version.

Note: TS/MP Utilities was formerly called NSMPU.

•	TMF version present in L18.08 or a later RVU version.

•	HPE NSIMC 4.2 T1300 L01 present in L19.03 RVU version or later.

•	HPE NonStop Measure present in L18.08 or a later RVU version (optional). 

•	HPE NSMQ version 1.0, 1.1 or 1.2 (optional).

•	HPE NonStop Servlets for JavaServer Pages 8.5 or later (optional).

•	HPE NonStop SQL/MX present in L18.08 or a later RVU version (optional).

RELATED HPE OFFERINGS

Customer technical training
Gain the skills you need with training from Hewlett Packard Enterprise. Accelerate your 
technology transition, improve operational performance, and get the best return on your 
HPE investment. Training is available when and where you need it, through flexible delivery 
options and a global training capability. hpe.com/ww/learnnonstop

http://www.hpe.com/servers/nonstop-nep
http://www.hpe.com/ww/learnnonstop
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HPE POINTNEXT SERVICES

HPE Pointnext Services leverages our strength in infrastructure, partner ecosystems, and the 
end-to-end lifecycle experience to accelerate powerful, scalable IT solutions to provide you 
the assistance for faster time to value. HPE Pointnext Services provides a comprehensive 
portfolio including Advisory and Transformational, Professional, and Operational Services to 
help accelerate your digital transformation.

Operational Services
•	HPE Datacenter Care: HPE’s most comprehensive support solution tailored to meet 

your specific data center support requirements. It offers a wide choice of proactive and 
reactive service levels to cover requirements ranging from the most basic to the most 
business‑critical environments. HPE Datacenter Care Service is designed to scale to any 
size and type of data center environment while providing a single point of contact for all 
your support needs for HPE as well as selected multivendor products.

•	HPE Critical Service: High-performance reactive and proactive support designed to 
minimize downtime. It offers an assigned support team, which includes an Account Support 
Manager (ASM). This service offers access to HPE Global NonStop Solution Center, 24x7 
hardware and software support, six-hour call-to-repair commitment, enhanced parts 
inventory, and accelerated escalation management.

•	HPE Proactive 24: Provides proactive and reactive support delivered under the direction 
of an ASM. It offers 24x7 hardware support with four-hour on-site response, 24x7 software 
support with two-hour response, and flexible call submittal.

•	HPE Foundation Care: Support for HPE servers, storage, networking hardware, and 
software to meet your availability requirements with a variety of coverage levels and 
response times.

Advisory and Transformation Services—HPE Pointnext Services designs the 
transformation and builds a road map tuned to your unique challenges including 
hybrid cloud, Workload and Application Migration, Big Data, and the Intelligent Edge. 
HPE leverages proven architectures and blueprints, integrates HPE and partner products 
and solutions, and engages Professional and Operational Services teams of HPE Pointnext 
Services as needed.

Professional Services—HPE Pointnext Services creates and integrates configurations that 
get the most out of software and hardware, and works with your preferred technologies to 
deliver the optimal solution. HPE Pointnext Services team, certified channel partners, or 
specialist delivery partners include installation and deployment services, mission-critical and 
technical services, and education services.
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